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OBIIASA XAPAKTEPUCTUKA PABOTBI

AxTyanabHocTh. OIHOHM U3 BakHEHIIEH 0COOEHHOCTEH COBPEMEHHOCTH SIBIISI-
eTcsi ypOaHM3aIus TEPPUTOPUH CTPaH C BBICOKOM JI0JIeH rOPOICKOTO HaceleHus. JTa
npobnema 3arparuBaeT u Poccuiickyro denepanuto.

YaMmypTust — IpOMBIIIICHHO Pa3BUTas pecIyOirKa, s KOTopoil mpobiema
M3y4YEHUs] TOPOJICKOW Cpejibl TakkKe akTyajbpHa. HecMoTpst Ha To, 4To Bompocam
OXpaHbl OKPYXKaIOIEH MPUPOIHON Cpeabl YesieTcst O0JIbIIoe BHUMAaHUE Ha TOCy-
JApPCTBEHHOM YPOBHE, NPAKTUYECKH Mpo0IeMbl YpOaHU3UPOBAHHOM CpPEIbl, B OCO-
OeHHOCTH MaJbIX ropojoB, Takux kKak Capamyn u KambOapka, ocratoTcs HenmocTa-
TOYHO M3y4eHHbIMHU. MccnenoBanne npupoanoii cpensl Capamnyisckoro u Kambap-
CKOT'0 PailOHOB ITPOBOAMIINCH JIMIIb B PAMKaX WH)KEHEPHO-TEOJIOINYECKUX U UHXKE-
HEPHO-IKOJIOTUIECKUX HM3BICKAaHUU MPHU CTPOUTEIHCTBE PA3IUYHBIX 00BEKTOB. He-
JIOCTATOYHOE KOJIUYECTBO HMCCIECIOBAHMI MOOYIMIO HAC K KOMIDIEKCHOMY HCCIe-
JIOBAHUIO BaXHEUIIMX KOMIIOHEHTOB 3KOCHCTEMBI: IIOYBEHHOTO MOKPOBA M PacTe-
HUH — roponos Caparyna u Kambapku.

Heas u 3agaun. Lens manaO# paboTHl - M3y4eHHE BIUSHUS ypOaHH3aIUN
Ha TpaHC(OpPMALIMIO MOYBEHHOTO TMOKPOBA M YCIOBHS (pyHKIMOHHUPOBAHHS pacTe-
HUH TpOMBIIIIeHHBIX TopoaoB Cpennero [Ipenypanbs (Ha npumepe ropoaos Capa-
nyna u Kambapkn). {ist qocTrkeHus 1eau ObUTH ITOCTaBJICHbl CIENYIONINe 3a/a-
4u:

1) BBLIBHTH pa3HOOOpa3He €CTECTBEHHBIX M aHTPOIIOIEHHO IpeoOpa3oBaH-
HBIX TOPOJICKHX IMOYB C OTPAKEHHEM MX Ha KapTorpaduieckoM Matepuaine; 2) om-
penenuts MOpQOIOTHIeCKHe U arpOXUMHUUECKUE OTINYHS JAHHBIX TI0YB; BISTHUC
CTETICH! HApYIIEHHOCTH E€CTECTBCHHOTO CIIOJKEHISI MTOYB HA 3arps3HEHUE WX TsDKe-
aeiMu Metamiamu (TM); 3) ycTaHOBHUTH 3aKOHOMEPHOCTH HAKOIUICHUS TSDKENBIX
METAJUIOB B MI0YBAX M PACTEHILSIX: IPOCTPAHCTBEHHOE pactpeneneHne TM B mouBax
u pacrenusix r. Capanyna u r. Kambapku; BunoByto crieruduky B HakoruieHun TM
pacTeHUsIMH; Ce30HHYIO IUHAMHKY B HakomieHnu TM pacrenmsmu 1. Capamyna; 4)
OLIEHHUTH POJIb (POJIMAPHOTO IOTJIOUICHUS 3JIEMEHTOB M3 aTMOC(EPHI C LENbIO OYH-
HICHUST aTMOC(HEPHOTO BO3yXa OT TSKEIBIX METAIOB; CPABHUTH TpaHCHOPMAIIHIO
U CTEleHb 3arps3HEHUs MOYB M pacTeHUH B ycnoBusx roponos Capamyna u Kawm-
0apku; 5) yCTaHOBHUTBH B3aMOCBS3b MEX1y cojepkanneM TM B nouse, atMocdepe
W pacTeHusX; 6) paccCMOTPETh MPUEMBI AETOKCHKALMK M30BITOYHOTO COJepIKaHH
TM wu ycnoBust onTUMHU3anny (PyHKIMOHHUPOBAHHS PACTEHUH B TOPOJCKOM KOCH-
cTeMe.

Hayunasi HoBu3HA. V3y4eHbI Malibie TOpOIa KaK MOJIENb YPOaHOAKOCHUCTE-
MBI, yYCTAHOBJICHO, YTO B HEKPYIHBIX IPOMBIIUICHHBIX TOPOAaXx HaOIogaeTcs
TpaHchopmanusi MOpHOIOTHUECKHX, AT POXUMHYECKUX CBOMCTB IOYB, CTENEHb KO-
TOpOH 3aBHCHUT Kak OT BO3pacTa TIOpoAa, TaKk M Pa3BHTUS TPAHCIIOPTHO-
MPOMBILIJIEHHOTO KOMIUIEKCA; ONpelelieHbl IIPOCTPAHCTBEHHOE CO/IEpKAHUE U KOH-
neHTpauus TM B ropoicKuX NOYBax pa3HOM CTENEHU HapyLIEHHOCTH U B JpEBEC-
HbIX paCTCHHUAX; BBIABJICHA BUOBasd cneunqua, CE30HHAas JHHaAMHUKa HAaKOIIJICHUS



TM B  pacTeHHsX; paccMOTpPeHO (OJIMApHOE IIOTJIOMIEHHE DIIEMEHTOB
pacterusmu roponoB Capamyma m KamOapku; MpoBeAeHO CpaBHEHHE CTCICHH
TpaHc(hOpMAIMK TI0YB U YCIOBUI (DYHKIIMOHHPOBAHUS PACTEHUI HA TEPPUTOPHUU
JAHHBIX TOPOZOB; BBISBIEHA 3aBUCHUMOCTH coiepkaHusi TM B pacTeHHSAX OT
CBOWCTB TI0YB; COCTABJICHBI KAPTHI 3arPsI3HEHUS TIOYB IMHKOM U MEJBIO.

IIpakTHyeckasi 3HAYMMOCTh padoThl. Pe3ynpTaThl MCCIEIOBaHUS MOTYT
6])ITI) HCIIOJIb30BaHbl KaK OCHOBA JJIdI MOHUTOPUHI'A COCTOAHUA ITIOYB U APEBECHBIX
pactenuii ropono Capamnyna u KamOapku. IlogydeHHbIC JaHHBIE MOXXHO IpUME-
HATH IPU O3CJICHCHUHW T'OPOJOB, 4 TAKXKE IPHU IJIAHUPOBAHHUU PasMCIICHUA NJE€TCKUX
CaJIOB, IITKOJI, 03J0POBUTEIHHBIX YUPEHKICHHUIA.

Anpodanusi padoTbl. OCHOBHBIE IOJIOXKEHHS JUCCEPTAlMOHHON paboThI
JOKIIAIBIBAITUCh Ha Bcepoccuiickoll HayYHO-TIpakTHYeCKOW KoH(pepeHmu «HHO-
BAallMOHHAs JKOHOMHKAa ¥ PETHOHAIBHOE WHHOBAIMOHHO-YCTOWYHBOE pa3BUTHE.
DKOJIOTHYECKHE aCIeKThl PErHOHAIHHOTO WHHOBAIMOHHO-YCTOWYMBOTO Pa3BUTHD)
(Yeboxcaprr, 2006), Ha eXErOOHBIX HAYYHBIX KOH(EpEeHIHUSIX MperogaBaTele u
corpyaaukoB Yal'V (2003-2005).

Hy6aukanuu. [To Teme nuccepranuu OmyONMKOBAaHO 5 MEYaTHBIX paboT, B
TOM YHCJIe OJHA B U3/IaHWH, pekoMeHaoBaHHOM BAK P®.

OcHoOBHBIE M0JI0’KeHN ], BBIHOCHMbIE HA 3aIIUTY:

1. AHTpOl'lOFeHHaﬂ ACATCIIbHOCTL OKa3bIBACT HCTaTUBHOC BJIMAHWE Ha pas-
BHUTHE TOPOJCKHX TOYB. Hambosee 3HAYUMBIMH TPOIECCAMH, MPOTCKAIOIIAMHU B
TOPOJCKUX ITOYBAX, SBISIOTCS 3aMCIICHHE €CTECTBEHHOI'O IMMOYBEHHOTO MPOQMISL
AHTPOIIOTEHHBIM; N3MCHEHUE arpOXUMHUYCCKUX CBOMCTB: YBEIIMYCHUE ITOKA3aTelei
0OMEHHOI KHCIIOTHOCTH, CyMMBI TIOTJIONICHHBIX OCHOBAHUH, CTETIEHN HACHIIIEHHO-
CTH OCHOBAHWSAMH, YMEHBIICHHE 3HAYCHUH THUAPOIUTHYECKOW KHCIOTHOCTH, CO-
JepKaHUs TyMyca, OJIBIKHOTO (ochopa, OOMEHHOTO KAl C YBEIHICHUEM CTe-
MICHW HApYIIEHHOCTH €CTECTBEHHOT'O CIO0XKEHHUS TTOYB.

2. ConeprkaHue TSHKEIbIX METAJIOB B TIOYBaxX M pacTeHusx roponoB Capa-
myna u KamOapku 3aBHCUT OT 0OCOOCHHOCTEH MCIIOJIB30BAaHHUS TEPPUTOPUH B PaCIIO-
JIOKCHHUEM II0YB U paCTeHI/Iﬁ OTHOCHUTCIIBHO HCTOYHHKOB B])I6I)OCOB, a TakKXe OT
IpaHyJIOMETPHYECKOTO COCTaBa MOYB M BUJA 04YBOOOpasyromux nopon. KoHuen-
Tpanus TM B mouBax U pacTECHHUSX 3aBUCHT OT BO3pacTa ropojia, CTCIICHU Pa3BUTHUS
MIPOMBIIIICHHO-TPAHCIIOPTHOTO KOMILICKCA, YTO IOATBEPIKAACTCS 3HAUYUTECIHLHBIM
MPEBBINICHUEM 3HAYCHUI KOHIICHTPAIMHA TSDKEIBIX METAJLIOB B IMOYBAX M PACTCHH-
sx ropona Capamyna mo cpaBHeHHIO ¢ KaMOapkoii, a Takke CpaBHEHHEM JTaHHBIX
ropoJioB C I'. V>KEeBCKOM.

3. [ornomenne TM pacTeHHSIMH BHIOCHEIH(DUIHO U IIIEMEHTOC-
neruuIHO, MO3TOMY B TOPOAAaX HEOOXOAMMO CO3/1aBaTh Pa3HOBUAOBHIC HACaXK-
JIEHHs UISI MAaKCHMAJIBHOTO OYHIICHUS aTMOC(EPHI U MOYB OT TSDKENBIX MeTaj-
JIOB.

Jexnapanusi TMYHOT0 y4acTusi aBTopa. Mop@osoruieckoe onvucaHue, oT-
00p mpo0 pacTeHWil W MOYB, XUMHUCCKUE AHAIM3bI PACTCHUH M MOYB, 00pabOTKa
MaTtepurajia BbIITOJTHEHBI TUYHO aBTOPOM.



CTpykTypa H o0beM auccepranuu. Jluccepranus COCTOUT W3
BBEIICHUS, 6 TJIaB, BEIBOAOB, CIHCKA TUTEPATYPhI, BKIOYAIOMEro 235 UCTOYHWKA, B
TOM yuclie 18 Ha HHOCTPAHHBIX S3BIKAX, W YETHIpeX MpuiIokeHnH. OCHOBHOHN TEKCT
M3J70kKeH Ha 143 crpaHunax, WuTocTpupoBal 14 pucynkamu u 19 Tabnumamu.

COAEPKXAHUE JTUCCEPTAIIUN

I'naBa 1. Tpancdopmanusi NoYB U PACTUTEJBLHOI0 IOKPOBA B pe3yJib-
TaTe ypoanu3anuu (0030p JUTEPATypPbI)

Ha ocHoBaHuM nuTepaTypHBIX JAHHBIX PAcCMOTPEHBI IMPOOJIEMBbl TpaHC-
¢dopmary 1 KnaccupUKanuy 1moys, GYHKIMOHUPYIOUIMX B TOPOE; MOAXO/ABI OTe-
YECTBEHHBIX U 3apyOeXHBIX aBTOPOB K JTaHHOW rpobieme. OnmcaHbl cBOiCTBa ro-
POJCKHX IIOYB U MX JKOJOTMYecKHe (DYHKLIUH, OCOOCHHOCTH PACTUTEIBHOTO IIO-
KpoBa B ropojie. PaccmorpeHa npobiemMa 3arps3HeHHs OYBBI M PACTEHUH TSKEIbI-
MH METalJlaMH W pas3liMdHble NOAXOIbl K HOpMHupoBaHWi0O TM B IaHHBIX OiOKax
9KOCHUCTEMBI.

I'mapa 2. XapakrepucTuka 00beKTOB HCCIeJOBAHUS
B rnaBe naHbl KpaTkas COMAILHO-9KOHOMUYECKAsI XapAKTEPUCTHKA U OITH-
CaHue MPUPOIHBIX ycioBuil ropogos Capamnya u Kambapku.

I'maBa 3. MeToauka npoBeieHUs UCCJIeA0BAHUM

OcobeHHOCTH ypOaHOAKOCHCTEMBI, PACCMOTPEHHBIE B T1. | M 2, M3MeHeHne
OCHOBHBIX XapaKTEPHUCTHK JIaHIadTa, IpeoOdpa3oBaHnue eCTECTBEHHONW CTPYKTYpHI
HCCIIEIyeMBIX KOMIIOHEHTOB, HAKIIAIBIBAIOT OTIIEYATOK Ha METOIUKY MpobooTOOpa
B YCIIOBHAX TOPOJA.

3.1. Coop u XUMUYECKHIl AHAIN3 MOYBEHHBIX H HOTAHUYECKHX 00Pa3II0B.

Bbi6op mMecT npo6ooTdopa. OCOOEHHOCTH TOPOICKOHN Cpelbl 3a4acTyio He
MO3BOJISIFOT 00ECIIeYUTh PaBHOMEPHOCTH 0TOOpa mpob. Mcmons3dyembrid B 60Jib-
MIMHCTBE PabOT KOOPAMHATHO-CETOYHBIM METO MPOO00TOOPA MPUXOAUTCS JOTIOJI-
HATDH OIPEAETICHHBIMU YCIOBHAMH, TaK Kak 0TOOparh Npo0y B HAMEUSHHOW TOYKE
ObIBaeT HE Bceria BO3MOXHO. B ciyuae HE0OXOJMMOCTH CMEIEHUSI TOUYKH IMpPEea-
MOYTEHHE OTAAETCS "TeppUTOpUHM cO CHOPMUPOBAHHBIM IOYBEHHBIM Npoduiiem"
(Meromudeckue pekoMeHIauu....1999). Ilpu 3TOM TEOXUMHYCCKHUA ITOIXO]
TpaHcopMHpyeTCs B MEIOXMMHUYECKHH, OCHOBHOM XapaKTEPHCTHKOH KOTOPOTO
SIBIISIETCS] TTPUYPOYEHHOCTh OTOOpa K OTHOCHTENIFHO PaBHOBECHBIM ITOYBAaM, a HE
©XKerogHO OOHOBISIEMBIM T'pyHTaM. TaKo# IMOAX0J METOIMYECKH Ooyiee 0OBEKTH-
BeH (KanenskunHa, 1991, Mertonnveckne peKoMeHIAHH..., 1999). Pa3ouska Teppu-
TOpUH Ha KBaJpaThl IPOBEICHA C yueToM Macmrada oocnenoBanus 1:25 000 (Me-
ToaM4YeCKre pekoMeHaanuu, 1999).

JI1g oLleHKH CTENEHHW HAKOIICHHS 3arpSA3HSIONIMX BEIIECTB HMCIOIb30BAICA
MeCTHbI (DOHOBBIII ypOBEHb, TaK Kak HCIOJb30BaHUE "aOCOMIOTHOrO" cpenHe-
apumeTrueckoro kputepus (BogsHuiikuii u ap., 1995) B OONBIIMHCTBE Cliydacs



HE OTpaxaeT peanpHyl0 curyanutio. OObEeKTHBHEE  HCHOJIB30BaTh  (OH,
OTIpeNIeIeHHBI HEeMOCPEICTBEHHO ISl JaHHOH 30HBI (ABeccaiomona, 1991). do-
HOBBIH YPOBEHB MOXET OBITH OIIPEJENICH B €CTECTBECHHBIX YCIOBHSAX IO PEKOMEH-
JAISM psiia aBTOPOB, NIPH PACCTOSIHUN OT MCTOYHHMKOB 3arpsi3HeHUs He MeHee 50-
80 kM (Lemxo u ap, 1980; Maxonsko, 1976). ®oHoBEIN ypoBeHb A T. Capamyia
OTIpEIeNICH 10 CEPHIM JIECHBIM MTOYBaM Ha AITIOBHAIBHO-/IETIOBHATBHBIX CYTITMHKAX
U TJIMHAX, 0TOOpaHHbIX y nepeBHH Onenbe bonoTto Capamynbckoro paioHa; ajs T.
Kambapku — 1mo nepHOBO-CPEJHENOA30JIMCTBIM I0YBaM Ha aJIFOBHAIBHBIX OTJIO-
JKEHUSIX, 0TOOpaHHbIX BOMM3K nepeBHn Crapble Konku Kusnepckoro paiiona, mo-
CKOJIbKY II0 COCTaBY OTJIOXXCHHH, 3aJIeTalOLIUX C MOBEPXHOCTH, M T0YB PaioH T.
Kambapka nocrarouno 61u30K K paiiony n. Kusuep.

DOHOBBIN YPOBEHB JUIS PACTEHUH ONPEEIIeH 10 YCPEAHSHHBIM JaHHbBIM IS
HCCIIEAYEMBIX MTOPOJI, OTOOPaHHBIX B MecTaX cOopa IIOYBEHHBIX 00pa3IloB.

OT160p npobd mouBeHHOro MOKpoBa. OTOOP MPOO OCYMIECTBISIICA H3 IO-
BEPXHOCTHOTO CJIOSI TIOYB C OXBATOM OOIBIIEH YacTH Tropoja (C aK[eHTOM Ha Celr-
TeOHOM yacTw). [l aHanmm3a Opayich CMEIIaHHble 00pa3Ilbl, TEXHUKA 0TOOpa 00-
pa3ioB ctaHgapTHas (Meroamueckue pexoMeHaanui..., 1981; Baxennn, Jlyunna,
1982; Bupuenko u ap., 1982; Metoguueckue pekoMeHIanuu...., 1987; KysHemnos,
1997; MeTtoauueckue peKOMEHAIHH. .., 1999).

OT100p NMOYBEHHBIX MPOO MO MPOGUIIIO, ONMCAHNE MECTa 3aKIalKh pa3pesa,
penbeda, pacTUTENBHOTO TOKPOBA, BBIACIEHHE M OINKMCAaHWE TeHETHYECKUX T'OpH-
30HTOB TPOM3BOAMINCH 10 o0menpuHATHIM npasmwiaMm (Muctpyknus, 1975; Kiac-
cudukamms nous CCCP, 1977; Mopdonorudeckast xapakrepuctuka. ., 1997). O6-
Ppa3IBl OTOMpANHCH AT O0IIel XapaKTepUCTHKY IT0YB U A aHanm3a Ha TM B Buze
CpeInHel cMemaHHOW MmpoObl. HCTpYMEHTHI, yIaKoBKa, TpeOOBaHHA K OTOOPY U
XpaHEHHIO aHAIOTHYHBI TPEOOBAHMIM K ITOBEPXHOCTHBIM IIpo0am.

OT100p npod pacTuTeTbHOT0 MOoKpoBa. OTOOP PACTUTENBHBIX 00pPA3IIOB —
JUCTBEB JIPEBECHBIX IOPOJ, OCYIIECTBILUICS B KOHIIE BEr€TallMOHHOTO IEpPHOja
2004-2005 romoB. Jljst XapaKTepUCTHKU CE30HHOW JUHAMHKH B HakoruieHnd TM B
pacTeHusix ObUTH 0TOOpaHbI 00pPAa3Ibl B TEUCHUE MECSIIEB ¢ Mast 10 CEHTSIOPh C WH-
TepBasioM B 30 nHell. M3-3a OTCYTCTBUS CHCTEMAaTH3MPOBAHHBIX TaHHBIX IO pac-
npeneneHuio TM B OTAENBHBIX BHAX, opraHax pacteHui, B 2004-05 rr. nposeneH
0TOOp JINCTHEB JOMUHHUPYIOIINX BUIOB JIPEBECHBIX ITOPOJ] B MECTAX PACIOIOKEHHUS
paspe3os: B r. Capamyie - Oepesa nosucias (Betula pendula), kiieH sceHeTUCTHBIH
(Acer negundo), muna cepauenuctHas (Tilia cordata), Tomons Oamp3aMHUECKU
(Populus balsamifera), knen mmaranosunablii (Acer plathanoides), my6 oOBIKHO-
BeHHBIN (Querqus robur); B r. Kambapke - 6epesa moBucnas (Betula pendula), xien
siceHenucTHEIN (Acer negundo), imma cepanenuctHas (Tilia cordata), exp 0OBIKHO-
BenHas (Picea excelsa), cocHa oObikHOBeHHas (Pinus sylvestris). O0pasibl oTOHpa-
JMCh Ha HIKHHUX BETKAX B3POCIBIX JIEPEBBEB U MOAPOCTE, C YKa3aHHEM MEeCTa OT-
0opa, pacCTOSIHUSI OT TPAHCIIOPTHBIX Marucrpaiei, Buua, iMamMmerpa JepeBa, BbICO-
ThI B3sTHs IPoObI. OTOMpaach cMenIanHas mpoba ¢ epeBbeB oHOr0 Buaa. OTdop
MPOBOJUIICS B CYyXYIO IMOTOJy, KAK MHHUMYM TIOCJIE 3-X JHEH 0e3 ocaakoB (IHS



WCKITFOUCHUS 3aHMKEHUS pe3yNbTaToB 3a cueT (ukcupyemoro B.b. UmeuHbBIM 1
M. CremanoBoit (1981) BeIMBIBaHHS >7eMEHTOB). BrimeneHue cpemHel mpoOBI
cootBercTBoBaso 'OCT 27262-87. Ilpu paboTe yUHUTHIBAINCH COOTBETCTBYIOIINE
pexomenaanuu (MeTonudyeckue pekoMeHmanuu..., 1981; [lumienkos u ap., 1981;
O6yxoB, [Inexanosa, 1991). B nenom mis uccnenoBanuii Oe10 oTodpano 237 00-
pasnoB pacternii B . Capamyne u 100 — B r. Kambapxke.

XUMHYECKHUil aHaJIN3 MOYBEHHBIX U PACTHTENBHBIX 00pa3loB. B nmoYBeHHBIX
npobax ObUIN ONpPE/ENEHbI CISAYIOIINE arpOXUMHUECKHE TT0Ka3aTeNn: CoJepiKa-
HHE OopraHuyeckoro Bemiecta (rymyca) - no U.B. Tiopuny B Moandukauuun B.H
CumakoBa (I'OCT 26213-91), oomennas kucinotHocte (pH) B pactBope KCI -
noreHuuomerpudecku mo meroxy [IUHAO (I'OCT 26483-85); ruaponuruydeckas
kucnotHocTh (H, MMonb-3kB/100 T OYBBI) — NOTEHIIHOMETPUYECKH - TI0 METOIY
Kammena B mogudukanun HHUHAO (I'OCT 26212-91); cymMMa MOTIIOMEHHBIX OC-
HOBaHHH (S, MMonb-3kB/100 T mousl) - o Kammeny-I'miskosuy (TOCT 27821-
88); pacder crerneHn HACHIIEHHOCTH OcHOBaHUAMH (V, %) - IO CyMMe TTOTJIOIICH-
HBIX OCHOBAaHMH W THIPOIUTHYECKOW KHCIOTHOCTH, COJEp)KaHHE MOJBIKHBIX
¢dbopm docdopa u kanmust (Mr/kr moussr) mo KupcanoBy B moaudukaunn [TUHAO
(I'OCT 26207-91).

ConeprxaHue B 1mouBax noABMXHBIX (opMm Mn, Fe, Cu u Zn omnpeznensiiocs
aToMHO-a0copOroHHbIM MeTosioM B 1 H. HCI mpu cooTHONIEHHH MOYB M pacTBOpa
1:10 na npubope «Cnekrp-1". BpIOOp MMEHHO 3TOH BBITSKKM OOYCIIOBIIEH €e
YHHUBEpCAJIbHOCTHIO. [IprMeHeHne ee MHOTUMH HCCIIeIOBaTeNsIMA B TEUEHHE 3Ha-
yurensHoro Bpemenu (VMBanos, 1973; 3eipun. 1976; KopooOwuii, 1977; XKypasnesa,
1978; Tuxomupos, 1979, Uneur 1981,1988; Punpkuc, Homernopd, 1982; Huku-
¢doposa, 1991; Xummueckoe 3arps3Henue ...,1991; Kacumos, 1995; Kaiiropomoga,
1996; Kanmanxwuii. 2001; Zheng, 1995 u np.) mo3BoisieT cpaBHUTH M 00OOIIHUTE pe-
3ynbpTaThl. OTHOCHTENbHASl arpeCCHBHOCTh IKCTPAreHTa IO3BOJIAET ONPEACIHUTh
HE CTOJIBKO OJIIDKHUM pe3epB NaHHBIX BEIIECTB, JOCTYIIHBIX PAaCTEHHUSIM, HO B O0JIb-
e 9acTé MOTEHIHAIBHO OCTYIMHOE KOoiaum4decTBO TM, 4TO OCOOEHHO Ba)KHO B
nensix Monutopunra (Skymesckas. 1973; Cobaukuna, 1982; WMibun, 1985, 1988,
1991 u mp.).

OmnpeneneHue colepxaHus 3JIEMEHTOB B paCTUTEIEHOM MaTepualie MpoBO-
JIMIIOCH Tocie o3oJieHus npu temmeparype 450 0C u nociieayoomero pacTBOpeHus
B 20% pactBope HCI B cooTHOImEHNN Macchl HABECKH K BBITSDKKE 1:5.

AHanmTHYeCcKe pe3yNbTaThl, OJIyUYeHHbIE B XO/€ UCCIIeIOBAaHMs, ObUTH 00-
paboTanbl ¢ momorplo makera mporpamm Excel, 97 (Amutpues, 1995, Kopocos,
1996, PwuoBa, 2005).

UccnenoBanus npoBoammck B JlJabopaTopun mouBeHHOM Konormm Yal'y.

3.2. Meroauka kaprorpagpupoBaHusi.

OcobeHHOCTH KapTorpapupoBaHUsl MMOYBEHHOTO IMOKPOBA, CYIIECTBOBAB-
IEro paHee Ha TEPPUTOPHH Topoja U cPOPMUPOBAHHOTO K HACTOSIIEMY BpeMe-
HH, OMpeaecHbI CrelupUKoil TOpoACKON cpeabl. B rpanunax ropoaa ectb Tep-
PUTOPHHU C NMPAaKTUYECKH HEHApYyLIEHHBIMU MOYBAMH, B MX NpeAenax Kiaccupu-



Kanuss ¥ KapTorpadMpoBaHHE TIOYB MPOBOJIWIACH MO CTAHAAPTHBIM METOIH-
kam ([aBpumrok, 1963; Unctpykmus..., 1975; Kmaccupukanus mous CCCP,
1977; AdanacseBa u np., 1979; Anexcanapora u np., 1983; EBgokumona, 1987,
1988 u mp.).

Pacnipenenenne pa3pe3oB Ha TEPPUTOPHH TOpoJa ONPEAEISIIOCh HECKONb-
KUMH 337]a4aMH B PaMKaX HCCIEAOBAHUS IIOYBECHHOTO ITOKPOBA: HEOOXOAMMOCTBIO
0XapaKkTepru3oBaTh NMpeoOpa30BaHHOCTh TOYBEHHOTO NMPOQMIIs B Ipesesax ropoja,
BBIJICJIUTh OCHOBHBIE TUIIBI U BHJBI ITOYB C MOCJIEAYIOIEH UX XapaKTePUCTHUKOM,
CO3J]aTh COBPEMEHHYIO CXEMY KJIaCCU(HKALUKU T'OPOJCKHX MOYB - BCE ITO OIpee-
JWJIO pacripefesieHne paspe3oB. IIpenBapurenbHas MOJAroTOBKa K II0JIEBOH padboTe
COOTBETCTBOBAJIa peKOMeHIauusM (XakuMoB # ap., 1997; Meroauueckne peko-
MeHtauuu , 1999). lns xkaprupoBanus nous r. Capamyna u r. Kambapku B nepsyo
odepeb ObIIM MCCIEIOBAaHBI TEPPUTOPHN C TTOYBAMH, COXPAHUBIINMHU €CTECTBCH-
HOE cliokeHue. bbltn necneioBaHsl apKy | JIECONapKu, HCKYCCTBEHHbBIE HAaCaXIe-
Hus. [l 3TOro OBUTH 3aJI0XKEHBI Pa3pe3bl M UCIIOIb30BAINCH €CTECTBEHHBIE M HC-
KyCCTBEHHbBIC OOHAKEHUSI.

B pamkax moctaBieHHOH 3aaaun onucaHo 112 mouBeHHBIX npodwis 1. Ca-
pamyna u 87 mouBeHHBIX npodwieit r. Kambapku. B menom s kapTHpOBaHUS TO-
pona otobpano 404 moyBeHHBIC MPOOBI MOBEPXHOCTHBIX TOPU30HTOB 1 693 00Opasiia
u3 npodueii B r. Caparryiie u 287 MOYBEHHBIX POO MOBEPXHOCTHBIX TOPU30HTOB U
335 obpasuoB n3 npodueii B r. Kambapxe.

Bcenencreue toro, uro Oosnblias 4acTh ropoja IpelcTaBieHa Npeodpaso-
BaHHBIMHU NIOYBaMH, BO3HHKJIA Mpo0sieMa nx kiaccudukanuu. [JanHbIil Bonpoc s
BCEX MPE0OPa30BaHHBIX TI0YB CTOUT JOBOJIBHO OCTPO, T. K. U 32 MpEAEIaMH ropoja
CYIIECTBYIOT CHJIBHO TpaHC()OPMHUPOBAHHBIC TIOUBEI M Ha TIEPBOM MECTE CPEIH HUX
MIpeoOpa30BaHHbBIE CETbCKOXO3IUCTBEHHBIMU paboramu. IlonoskeHne aHTpOHOreH-
HBIX NPeo0pa30BaHHBIX MOYB B COBPEMEHHBIX KIACCH(HUKAIUSIX IO HACTOSIIETO
BPEMEHHU HEOIPEIEICHHO.

I'pynnupoBKa I0YB IPOU3BOJMIOCH B COOTBETCTBHH C Kiaccudukanuei
M. H. Crporanosoii u H. I'.ArapkoBoii (1992).

Kaxknplii moYBeHHbIH MPOQHIb OMUCHIBAJICS B COOTBETCTBUU C METOJHYE-
CKUMH YKa3aHUSIMHU 110 XapaKTepUCTHKE MopQosioruueckoro cioxenus nous (Kys-
HenoB., 1997). [y xapakTepuCTUKH MOP(HOIOTHYECKOTO CIOXKCHHUS MTOYB OIHCHIBA-
JMCH CJIEYIONIE MPU3HAKKM: TUI TOYBEHHOTO NMPOQUIIS, MOIIHOCTH MOYBHI M OT-
JETIbHBIX TE€HETHYECKHX TOPU30HTOB, OKpacka IOYBBI, BIIAXKHOCTh, CJIOKEHHE,
IUTIOTHOCTh, HOBOOOPA30BaHMs, BKJIIOYEHHSI, MEXaHUIECKUH COCTaB, KAPOOHATHOCTD
(Bckunanne ot HCI), Hanmume KopHEH pacTeHHi, XapakTep Iepexoja OT OTHOTO
TEHETHIECKOTO TOPH30HTA K IPyTOMY.

I'maBa 4. Oco6enHocTy TpancGopManuy NOYBEHHOT0 IIOKPOBA FOPOI0B
Capanyna n Kam0apku 1 n3MeHeHne yca10BHii QyHKIMOHUPOBAHMSA PACTEHUI

Mopdonornyeckas xapakTepucTuka. B pe3ynpTare NpoBeeHHBIX HCCIIe-
JIOBaHU# Ha TeppuTOopuu ropoos Capamyia u Kambapku BbiieseHb! 4 0J0Ka MOYB:
€CTECTBEHHbIC HEHAPYIIECHHbIE, ECTECTBEHHbIE HAPYIIEHHbIE TTOBEPXHOCTHO NPE00-



pa3oBaHHbIC (ypOaHONIOUBHI), €CTECTBEHHbIE HApyLICHHBIE TIyOOKO
npeobpa3oBaHHbIe (YpOaHO3EMBI) H IMOYBOIOAOOHEIE 0Opa3oBaHus (ypOaHOTEXHO-
3EMBI).

ITpy cpaBHEHMH 10JIM KaXKAOTO TUIIA II0YB OT 001eil mromanu ropoxos Ca-
pamyna u Kambapku BunHo, uto B Capamyie JOMHHUPYIOIIMMH SBIISIOTCS aHTPO-
MOTeHHbIE TJIYyOOKO MpeoOpa3oBaHHbIE MOYBbI (YpOaHO3EeMbl), OIS KOTOPBIX CO-
craBisieT 35%, B Kambapke — ypOaHomnoussl, 3anuMaromime 67 % tepputopun. 1o-
JIsl €CTECTBEHHBIX HEHAPYILIEHHBIX 1T04YB Ooublile B r. Kambapke, 4To BUIHO Ha puC.

1(a,0).

>
<

a 0

[Ipumeuanue: I-ecrecTBeHHBIE MOYBHI, [I-KOMIUIEKC aHTPONOTEHHBIX MOYB C MPe0d-
naganueM ypoOanomnous, III-koMIUIeKC aHTPOMOrEHHBIX IOYB C HpeolianaHueM ypbaHo3e-
MOB, [V-Teppuropust IpOMBIIIIIEHHBIX TPEIIPUATHH, V-HEKPO3EMbI

Pucynok 1. KapTbi-cXeMbI COBPEMEHHOI0 II0YBEHHOT0 MOKpoBa 1. Ca-
pany.a (a) u r. Kambapku (0).

[ Bcex OOKOB MOYB 0OOHMX TOPOIOB XapaKTEPHO NEPEyIUIOTHEHUE KOp-
HEOOUTAEeMOro CJI0sl, YMEHbIIEHHE KOJINYECTBA NMOYBCHHBIX JKUBOTHBIX, CHIKECHHE
a’paliy ¥ BIKHOCTH, YTO HEOJIArONPHUATHO CKA3bIBaeTCs Ha YCJIOBUAX (YHKIHO-
HUPOBAaHMsI PAaCTEHUM.

Pacripoctpanenne 0J0KOB IOYB Ha TEPPUTOPHH FOPOJIOB H CcTeneHb MOp(o-
JIOrn4ecKor TpaHcopMaluy TOKa3bIBaeT MX 3aBHCUMOCTH OT ILIOLIAAW ropoja,
YHCJICHHOCTH HACEJIEHUs, Pa3BUTHSI IPOMBIIIJICHHO-TPAHCIOPTHOTO KOMILIEKCA.

B ropoze B pe3ynbraTe aHTPOIIOI€HHOM AEATEIbHOCTH HAOII0aeTcst n3Me-
HEHHE arpoOXMMHYecKOi XapaKTePpHCTHKH I0YB. ATpOXMMHUYECKas TpaHCHopMa-
sl TIOYB 00OMX TOPOJOB XapaKTepH3yeTcsl yBEIMUCHHUEM IT0Ka3aTeseil 0OMEeHHOH
KHCJIOTHOCTH, CyMMBI ITOTJIOIECHHBIX OCHOBAHHUH, CTENEHN HACBIIIIEHHOCTH OCHOBA-



HUSIMH ® yMCHBIICHHEM 3HAYCHHUN THIPOIUTHIECKON KHACJIOTHOCTH,
CoZIepKaHUs TOABIDKHOTO (pocdopa, 0OMEHHOTO KalWs C YBEIHMUCHHEM CTETICHU
HapyIIEHHOCTH. AHAIN3 TpaHC(HOpPMAINK ArpOXHMHYECKHX CBOMCTB II0YB IrOpO-
JIOB TIO3BOJISIET CIENaTh BBIBOJ O TOM, YTO BO BCex OJokax mous r. Capamymna oc-
HOBHBIE [TOKA3aTEeNH BhIIIE, YeM B aHAJIOTHYHBIX MMo4YBax I. Kambapku.

JlaHHBINA QaKT MOKHO OOBSCHUTH, BO-TIEPBBIX, OOJIEe ATUTEIBHBIM U HHTEH-
CHUBHBIM aHTPOIIOT€HHBIM BO3JIEHCTBHMEM Ha MOYBEHHBIN MOKpOB r. Caparryina, BO -
BTOPBIX, OTJINYMEM MEXaHHYECKOTO COCTaBa MouB ropojos. B r. Capamyne npeoo-
JaJar0T TOYBBI TSDKEJIOTO TPaHyJIOMETPUYECKOro COCTaBa, Torna kak r. Kambapka
XapaKTepU3yeTcs JOMHUHUPOBAHUEM CYIIECUYAaHBIX U NIECYAHBIX MOYB.

AHTponioreHHas Tpanc(opMaInus MOYB OKA3bIBACT BIUSHHE HE TOJBKO Ha
MOpQOJIOTHUECKHE M arpOXUMHYECKHE CBOMCTBa, HO M Ha coxepkaHue TM B HuX
(Tabm. 1).

Tab6mumna 1
Conep:xanne Zn, Cu, Mn u Fe B 0/10kax ropoackux nous r. CapanyJja
(1) ur. Kamb6apku (2)

Bioku Cu, Mr/kr Zn, MI/Kr Mn, Mr/kr Fe, mr/kr
11018 1 2 1 2 1 2 1 2

I 14,12 | 0,16 | 1104 6,5 405 292 2347 | 2067

I 12,38 | 0,20 | 1123 7,5 387 340 2255 | 2078

111 9,83 247 | 114,1 | 219 304 216 2104 | 2189

v 11,79 | 1,57 91,0 13,5 241 96 2032 | 1843

\Y 19,50 | 6,20 | 155,0 | 49,0 303 216 2352 | 2163

IMpumeuanne: 1 — EcrectBennsie noussl, 11 — yp6anonouss, I1I — yp6anozemsr, IV —
SKpaHO3eMbl, V- ypOaHOTEXHO3EMbI (PEIUIaHTO3EMbI).

Uerkas TEHASHLMS K CHMXKEHUIO colepkaHuss TM ¢ yBeJIMYEHHEM CTENEHH
HapylIeHHOCTH 1ouB B T. Caparyne HaOmrogaeTcst Uil MapraHiia 1 >kKenesa 3a Hc-
KJIFOUCHUEM PEIIAHTO3e€MOB, B KOTOPBIX KOHIIEHTpAIMs HAa3BAHHBIX 3JIEMEHTOB
yBennuuBaeTca. ConepikaHne NMHKA U MEIH yYBEIMYMBACTCS B HAPYIICHHBIX ITOY-
Bax. MakcuMalbHOE COAEp)KaHWE MEIW, IMHKA U JKelle3a HaOIIoJaeTcsl B PeIuiaH-
TO3€Max, 4TO 00BsACHSIETCS PpacCnioJIOKCHUEM AJAaHHBIX IIOYB B HeHOCpeHCTBeHHOﬁ
OJIM30CTH K aBTOMAarucTpajsiM, a, ClIeI0BaTeNIbHO, MOBBILIEHHBIM a3pOr€HHBIM I10-
CTYIIVICHUEM OAaHHBIX METAJUIOB C BBIXJIONIHBIMU T'a3aMU aBTOMO6I/lJ'lel‘/lI. B r. Kam-
6apke xkoHeHTpauu Cu 1 Zn B MOYBAaX yBEIWYHMBAIOTCS C TIOBBIIICHHEM CTEIICHN
TpaHcdopmanuy nous, Mn — cHmkaroTcs. B pacripenenenun sxenesa He BBISIBICHO
HUKaKHX 3aKOHOMEPHOCTEH. YMEHbIICHHE KOHIIEHTPAMK BCEX HIIEMEHTOB HA0IIIO-
JaeTcs B DKpaHO3EeMaX, YTO CBS3aHO C 3aledaThIBAIOMNM 3¢ (dekToM acharbToBOrO
TTOKPBITHS.

IpocTpancTBeHHoe pacnpeneiaenue TM B mousax r. Capamyna u 1. Kam-
6apKy BO MHOTOM 3aBHCHUT OT IOJI0’KEHHS IOYB OTHOCUTEIHHO HCTOUYHHUKOB 3arpsi3-
HeHusl. BbICOKME KOHIIEHTpanuy MeIu U LUHKa B mousax r. Caparryia npuypoue-



HeI Kk ymumam AsmHa, K. Mapkca, PackonpHuKOBa, Tpyna
(ITpoMBIIUTEHHBIH TIOPAHOH), TAE PACIONararoTcs KOKKOMOHWHAT, 3aBOJ «DIEK-
TPOOBITIIPHOOPY», 3aBOA HMEHH J[3ep>KMHCKOTO, KOHAUTEpCKas (hadpuka u psa Apy-
rux npexnpuatuii. Kpome Ttoro, ymmiel A3uHa M K. Mapkca XapakTepH3yIOTCS
00BIIION MHTEHCHUBHOCTHIO IBIKEHHUS aBTOTPAHCIIOPTA, YTO TAKXKE HETaTUBHO CKa-
3BIBAETCS HA 3arPS3HEHUH MTOYB MEBIO U ITMHKOM (puc. 2 a,0).

g

(| PEEe
|
a | 0
Coneprxanue Mean (Mr/Kr) Copeprxkanue nuHKa (MI/Kr)
<1,5 1,53 3-15 15-30 <11 11-23 23-115 115-230

Pucynok 2. Conep:xanne noaBM:KHbIX ¢popm Meau (a) u uuHka (0) B
noyBax r. CapamyJia.

Bricokoe conepixkaHue JaHHOTO 3JeMEHTa (PUKCUPYETCs TAaKXKe B IMOYBAX IO
yi. [lytelickoll U BAOJIb >KEIE3HOJOPOKHOTO NoJoTHA. HanmeHnee 3arpsi3HEHHBIMU
SIBJISIFOTCS TIOYBBI MoApaiioHa «JlauHblii», B KOTOPOM OTCYTCTBYIOT NPOMBIILIEHHBIE
npeanpusTusi. JIaHHbIA paiioH pacroiokeH Ha BO3BBIILIEHHOCTH, YTO MPEMSTCTBYET
PaCTIpOCTPaHEHHIO 3aTPS3HSAIONINX BEIIECTB OT MPEIIPUSTHIA, PACIIONIOKEHHBIX B
LIEHTPAJIbHOM M I0KHOHM YacTax ropona. HeBbICOkME 3HaYEHUs COAEP)KaHUS MENU
OTMEYAIOTCS TaKKe B TIOYBAX MHUKpOpaioHa «DIEKOHI», H paiioHa «HaropHbIi».

MakcuManpHOe COJep)KaHUe MapraHila HaOmrogaercs B pailoHe JleHWH-
ckoro mapka (640 Mr/kr), 4TO BIIOJHE MOATBEP)KAAET (aKT O BHICOKOW OMOTECHHO-
CTH MapraHia. Takke 3TO MOXXHO OOBSICHUTh YBEIHMYCHHEM KHCIOTHOCTH IIOYB B
JIECHBIX 30HAX.

Pacnpenencaue nmoaBmwkHbIX (opM Mn B MOYBax ropoja XapakTepu3yeTcs
PaBHOMEPHBIM, CIIOKOMHBIM XapakTepoM. TpyIqHO TOBOPUTH O CTENEHM 3arps3HEH-



HocTH 1o4B T. Capalrysa MapraaieM, Tak Kak B [IeJIOM COJEp)KaHHWE ero HEBEIHKO.
3arps3aenue Mn xapakrepusyercs kak Huzkoe (150-300 mr/xr) u cpemuee (300-
600 mr/kr). CaMble BRICOKHE KOHIICHTPAINHU jKeje3a ObLIH OOHApy>KEeHBI B TIOYBAX
BOJIM3H )KEJIE3HOJOPOKHOTO MOJIOTHA, HAMMEHbIINE — B IIOYBAX Jieconapkos Jlad-
HOTrO noApaiiona u HaropHoro paiiona.

INoBsienHoe comepxanne TM B . Kambapke oTMeuaeTcst UIst OB MO¥-
MbI, YTO CBsA3aHO C BBICOKHMM TCXHOI'CHHBIM BO3HeﬁCTBHeM, IMOCKOJIbKY IaHHBIC
MOYBBI 3aHMMAIOT KpallHE HEBBITOJHOE IOJIOKEHHUE MEXIY IKEJIE3HOIOPOKHBIM
nojoTHoM u Kam0apckuM MallMHOCTPOMTENFHBIM 3aBOZoM. Hambomnbinme 3Have-
HUSI KOHIEHTPALMH MOJBIXHBIX ()OPM 3JIEMEHTOB NPHYpPOYEHBI K IIEHTPAILHOM
yactu ropoza (yi. Coserckas, yi. Jlenuna, yi. [lepBomaiickas), B KOTOpoii pacrmo-
JI0)KEHO OOJNBIIMHCTBO NMPOMBIIUIEHHBIX HPENNPUATHH M HaOJIIONAeTCsl TOBBIICH-
Hasl Harpy3Ka aBTOTPAHCIIOPTA, a TAKXKE B palioHe 3aBO/a ra30BOr0 00OPYIOBAHMUSL.
Hanmenee 3arpsi3HEHHBIM HCCIIELYEMBIMH 3JIEMEHTAaMM SIBISETCS 3arIOTHHHBIA
paiion (puc.3 a,0).

: = w"' .
[ o ' '; Y
G
a 0
Conepxanue Meau (MI/Kr) CopnepxaHue IMHKA (MI/KT)
<L,5 1,5-3 >3 <11 11-23 >23

Pucynoxk 3. Coaep:kanue NoABUKHBIX (hopM Meau (a) U uMHKa (0) B
nouBax r. Kam6apku

PesynbraThl ncciae0BaHNI MO3BOJISIOT CAENIaTh BEIBOJ O TOM, YTO Ha 00JIb-
mei gyactu Tepputopun T. Caparyna, B MoYBax IOWMBI M IIEHTPAILHOTO CKBEpa T.



Kambapku mpesprmensr [1JIK 1mmHKa W Megw, 9TO MOXKET OOBACHATBHCA Kak
3arpsS3HEHHEM TI0YB OT aBTOMOOWIIBHOTO W JKEJIE3HOAOPOKHOTO TPAHCIOPTA U TIe-
PEBO3UMEBIX TPY30B, OCAKICHHEM ITHUICTa30BBIX BBEIOPOCOB OT TIPEANIPHUATHH T.
Kambapku u r. Capanyna, Tak 1 Kojebanusimu npupojHoro ¢ona. J{ist paccenna-
HUS 3arpsI3HAIONINX BEIIECTB OOJBINOE 3HAYEHHE MMEET TakKe HeOJaronpusaTHBINH
XapakTep BETPOBOIO PEKKUMa, a Takke AupepeHIHanis TePPUTOPHH 10 TeOMOP-
(hOJIOTHYECKOMY CTPOCHHUIO M PACTHTEILHOCTH, KOTOPasi CO3aeT MECTPhId MO3amy-
HBIN XapakTep paJualiOHHOro OajlaHca U, COOTBETCTBCHHO, HEOIUHAKOBBINA Xapak-
Tep r€0OXUMUYECKUX MPOLIECCOB.

I'naBa 5. Coaep:xxanue Tsukeapix MetauioB (Cu, Mn, Zn, Fe) B 1peBec-
HbIX pacTeHusx r. Capamnyaa u r. Kam6apku.

Pacnipenenenne 31eMEHTOB B PACTEHUSIX, KaK M B ITOYBAX, 3aBUCUT OT MHO-
rux (paKTOPOB, BAXXHEHIINM M3 KOTOPBIX SIBIISIETCS PACHOIOKEHNE PACTEHUH OTHO-
CHUTEJIbHO MCTOYHHMKOB 3arpsi3sHEHUs. [IOBBIMIEHHBIC KOHICHTPAIMK 3JIEMEHTOB B
pactenusix 1. Caparyiia IpHypOUYeHbI K LEHTPAIBHOMN U I0XKHOH 9acTsiM ropoza (yiI.
Aswuna, K. Mapkca, Jlennna, IlyTeiickas), 9To CBSI3aHO C TOBBIIICHHON aHTPOIO-
TEHHOW Harpy3kod M 3HA4YMTEIbHBIM IOCTYIUIEHHEM TM B OKpY>KaIOILYIO Cpely C
BBIXJIOITHBIMH T'a3aMH aBTOMO6HJ’Ieﬁ U MPOMBIINIJICHHBIX npeunpumni&, CKOHIICH-
TPUPOBAHHBIX B JAaHHBIX pailoHax. IIpocTpaHCTBEHHOE PaCIPOCTPAHEHUE DIIEMEH-
TOB B pacTeHUsX roposa Capamyia B OCHOBHOM COOTBETCTBYET PAaCIpPOCTPAHEHHIO
JIAaHHBIX METAJIOB B I0YBax. B paiioHax ¢ MOBBIIEHHBIM COIEPKAHUEM METAJLIOB B
MOYBax, Kak MPaBUIIO, HAOJIOAAETCS MOBHILICHHOE COJEPKaHHE MX B PACTEHHSX.
OnHako Uil pacTeHUH CKBEPOB B IIEHTPE TOPOJA, HECMOTPS HA BBICOKOE COAEpIKa-
HHE XKeJe3a B TI0YBE, XapaKTEePHO MOHIKEHHOE €T0 COAEPXKaHUe, YTO 00YCIIOBIICHO,
BEPOSITHO, CHI)KEHHEM JIOCTYITHOCTH JAaHHOTO 3JIEMEHTA /ISl paCTCHHUI BCIICACTBHE
00pa30oBaHus TPYAHOPACTBOPUMBIX (HOPM.

MakcuManbHOe cofiepkanue menu B . Kambapke HabmoaeTcs B pacTeHu-
AX, MPOM3PACTAIONINX B TOPOACKHUX CKBEpax BAONb ynuubl COBETCKOW BOIHM3H
Kambapckoro mammHocTpouTeabHOro 3aBoja (2,34 Mr/Kr cyxoil Macchl), MUHH-
MaJIbHOE — B PACTeHUSX, (PYHKIUOHHUPYIOIINX BJIOJb KEJIE3HOJOPOXKHOTO MOJIOTHA
(1,75 mr/kr. I'opoackue CKBepbl PaclioOKEHbI B HEITOCPEIACTBEHHOW OJIM30CTH K
JIOPO’XKHOMY TOJIOTHY, I'/ie HaOJII0AaeTcsl BHICOKAass HHTEHCUBHOCTD JIBIDKEHUS, I10-
9TOMY HOBBIIIEHHOE COJIEP)KaHNE MEJH B PACTEHUSIX CKBEPOB MOXKHO OOBSICHHUTH €e
MIOCTYIUICHHEM C BBIXJIONHBIMU ra3zamu aBromoOmiieil. ConepkaHue LWHKA, Map-
TaHIa 1 ’KeJie3a MAKCUMAIBHO B 00pa3iax pacTeHMH, IPOU3PACTAIONINX Ha Ta30HAX
Broib ynull Jlennna, IlepBomatickas, CoBerckas, K. Mapkca. MuHuUManpHOE CO-
JIepKaHe MapraHila OTMEUYaeTCs B PACTEHUAX 3aIIOTHHHOTO paioHa (69,67 mr/kr
cyxoil maccel). HeBbicOokoe conepikaHue XKeJe3a, HECMOTPS Ha 3HAYUTEIBHOE CO-
JIep’)KaHue ero B MOYBE, XapaKTEPHO ISl PaCTEHUH TOPOJACKUX CKBepoB (347 mr/kr
cyxoit maccel) 1o yi. CoBeTcKoOH, *keJe3HoopokHOW Hackinmu (313 Mr/kr cyxoi
Macchl) 1 JIECHOTO MaccHBa B 3aIUIOTHHHOM paiioHe (286 MKI/KT CyXOi Macchl).



ITpenensHO JIOITyCTHMBIE KOHIIGHTPAlMH 3JIEMEHTOB B PACTEHHIX
r. Caparryna u r. Kambapku He TpeBbIIICHBI.

Bonpmoe 3Hauenue B nornouieHn TM nMeeT BUAOBAs NPUHALJIEKHOCTD
pacteHuii. Aranm3 6 BHAOB ApeBecHBIX mopox T. Caparyna BBIIBHII OTIHYHUS B
COZICp’KaHWHU JAHHBIX JJIEMEHTOB B HUX. MaKCHMalbHOE COJEpKaHHE MEOU Ha-
omomaercs B Acer plathanoides, BEICOKOE comepKaHHe OTMEUYACTCs Takke B Popu-
lus balsamifera 1 Quercus robur. HanGoublee coneprkaHue 1MHKA UMEIOT 00pa3ibl
Betula pendula, nanmensiee - Tilia cordata. [lns Acer plathanoides xapakrepHo
MOBBILIEHHOE, 110 CPAaBHEHHIO C JIPYTMMH MOPOIAaMH, COJIEpKaHHe MapraHua, Juis
Tilia cordata — >xene3za. doHoBast KOHUEHTparys nuHKa (11 Mr/kr cyxoit maccer),
menn(0,64 mr/kr cyxoi maccel) u kene3a (151,65 MI/Kr cyxoii Macchl) IpeBbIILICHA
B pacTeHMsX BcexX BHJIOB, Mapranua (138,31 Mr/kr cyxoii Macchl) — B pacTEHHIX
Betula pendula, Acer plathanoides u Acer negundo.

Haubonee BbIcOKHE KOHIIEHTpAIMU TSDKENBIX MeTauioB B r. KambOapke oT-
MedeHsl i Betula pendula mo conepskanuto nuHKa (95, 5 MI/KT CyXoH Macchl) U
mapranua (194,03 mr/kr), a taxoke s Pinus sylvestris u Picea excelsa. B o0Opa3z-
nax Pinus sylvestris mpociexnBaercsi BRIpRKEHHOE HAKOILUICHUE XkKejie3a (MakCH-
MasibHOE 3HaueHHe paBHO 1060 mr/kr) m memu. K HamMeHee HakarutuBaromum TM
JpeBecHbIM nopojam otHocstes Tilia cordata u Acer negundo. Cpennee conepixa-
Hre TM npessliiaer (GOHOBbIE 3HAYCHUSI: MEIM — B PACTEHHUSIX BCEX BUJIOB, 32 UC-
kmodeHneM Acer negundo, B 1,1-2,8 pasza, munka — B 1,3 —3,9 pa3, kpome o0pa3-
noB Tilia cordata u Pinus sylvestris, jkene3a — B pacTeHHsAX BcexX BHIOB B 1,3 — 2
pasza. doHoBas kKoHUeHTpanus Maprania (177,5 Mr/kr cyxoil Maccsl) NpeBBIIEHa
mums B obpasmax Betula pendula B 1,1 pa3za). AHanm3 pacTUTENBFHOCTH IOKa3all
npeBbIlIeHne (oHOBBIX KoOHLEHTpanwi st Fe B 51%, npenensHoi - B 23% wnccre-
JIOBaHHBIX JPEBECHBIX MOpoJ (camoe BBICOKOe 3HadeHme mpeBbimaer [IJIK B 1,7
pasza B obOpasie Betula pendula), T. e. Ha TeppuTOpHH ropoaa HAOIFOAACTCS MTOJIO-
JKHUTENIbHAS aHOMAJIHSI 110 JKeJe3y. DTO MOKET OBITh BBI3BAHO a3POTE€HHBIM MOCTYII-
JIcHHEM dyieMeHTa. B o0Opasmax Betula pendula xoHmeHTpalss Maprasiia BBILIE,
YeM B OCTAJIBHBIX HCCJIEJOBaHHBIX 00pa3liax JIPEBECHBIX IOPOJ,, MaKCUMaJIbHOE
3HaYEHHE BbIIIE NPe/IeIbHON KOHLeHTpauuu B 1,4 pasza. Ha OonbInHCTBE e Tep-
puropuii (85%) conepikanre Mn B pacTeHHsIX XapakTepu3yeTcs Kak (JOHOBOE.

Takum obpazoM, cpenHee conepkanne TM U1t COBOKYITHOCTH JIPEBECHBIX
nopox r. Capamyna n r. Kam6apku HOBBIIIEHO 110 CPaBHEHUIO (POHOM.

Cpasnenue pacnpenenenuss TM B 3 Bugax pacrenuii r. Capamyna u r. Kam-
Oapky BBISIBIJIO HAIWYHE psAa 3aKoHOMepHocTed (Tabm.2). ComepkaHue IUHKA U
Maprasia B 000MX ropojax MakCHMaJIbHO B oOpasmax Betula pendula, MuanMans-
Hoe — B oOpasmnax Tilia cordata. KoHneHnTpatus Meau nMeeT HanOobplee 3HaYCHNE
B pacTuTelbHBIX oOpasmax Tilia cordata. B pacmpenenennn xene3a mo mopojam
YETKUX 3aKOHOMEPHOCTEH JUIs pPaCTeHUH CPAaBHUBAEMBIX F'OPOJIOB HE BBISBIICHO.

CpaBHenue cozaepxanusi TM B IpeBeCHBIX pacTeHHsiX ropojaoB Kambapkw,
Capanyna u VbkeBcka NoKa3blBaeT yBEJIMUYEHNUE KOHIIGHTPALUH 3JIEMEHTOB B pacTe-
HUsX B psany KambGapka-Capanyin-IkeBck (Tabu. 2). VickinodeHue cocraBisieT KOH-



LEHTpaIHs Keresa, HanOoIbIIee 3HAUEHUE KOTOpoi HaOmomaercs B Tilia
cordata u Acer negundo B r. Kam6apke. JlarHb1i (hakT 0OBACHSIICS paHee.
Tabmuma 2

Conep:xxanue TM B npeBecHbIX pacTenusix r. Kam6apku (1), r. Capamy-
jaa (2) u r. MikeBcka (3)

Bunet
pacTe- Zn,v  Cu, MI/KT CyXOi Macchbl
HHUHN
1 2 3 1 2 3
I 95,52 116,32 170 1,25 2,33 9,2
11 20,60 21,37 108 3,11 2,43 12,0
111 31,88 33,28 56 1,50 1,93 8,3
Mn, MI/KT CyXOi Macchl Fe, Mr/kr cyxo# Macchl
1 2 3 1 2 3
I 149,90 | 194,03 198 400,65 | 163,70 621
11 98,24 75,03 199 432,75 | 379,90 338
111 149,81 80,29 51 437,32 | 290,83 414

IMpumeuanne: I — Betula pendula, II - Tilia cordata, IIT — Acer negundo.

B nenom yBenuueHue coxepxkanuss TM B IPEBECHBIX PAaCTEHMSIX B JaHHOM
psiny OOBSICHAETCS MOBBIIICHHEM AHTPOIOI€HHOW HArpy3KH BCIIEICTBHE YBEIINYE-
HUS YMCJIEHHOCTU HACEJICHUs, Pa3BUTHUS IIPOMBIIIIEHHO-TPAHCIOPTHOTO KOMILIEK-
ca.

B mocnenHee Bpemst B CBA3U C BBICOKOH CTEINICHBIO 3arpsi3HEHHS aTMOChephl
npuobperaet osimapHoe nocrymienue TM B pacTeHus.

Pe3ynbTaThl NpOBEAEHHBIX MCCIIEOBAHUM MO3BOJIAET CETIaTh BHIBOJA O pas-
HOM WHTEHCHUBHOCTH TOIJIOIIEHUS H3YyYaeMBIX SJEMEHTOB JIMCTOBOM IMOBEPXHO-
CThIO pacTeHuil. OO0 3TOM MOXHO CYAHTH IO TIOKa3aTEIt0 OTHOIICHHS KOHIICHTpA-
UM XMMHUYECKOIrO 3JIEMEHTA B YHUCTBIX JIUCTBSIX K €r0 KOHUEHTPALUUHU B 3albUICH-
HBIX JJUCTOBBIX IUTACTUHKAX (TabuI. 3,4).

HawuGomnplieit crmocoOHOCTBIO K MOTJIOMICHHIO 3JIEMEHTOB U3 BO3IyXa, a,
CJIE/IOBATENILHO, K OYHMIICHUIO aTMOc(ephl OT TSHKENbIX MeTawioB, B I. Capamyre
obnanaer Populus balsamifera, nanee B mopsiake ymenbiueHus Cunct./C3amnbul.
crenyor Qerqus robur, Acer plathanoides, Betula pendula, Acer negundo u Tilia
cordata. B r. Kambapke styurieii criocoOHOCTBIO K MOTJIONIEHHIO SJIEMEHTOB U3 BO3-
nyxa obnaznaer Pinus sylvestris, nanee B nopsiake ymenbiienust C yucr./C 3arbii.
crenyrot Picea excelsa, Betula pendula, Tilia cordata u Acer negundo. JlaHHbrit
(axT 00BsICHAETCS OOJIBIION TUIOIAABIO JIUCTOBON MTOBEPXHOCTH XBOMHBIX MOPOJI U
monreepxkaaeTcs nanubiMu ][, SIpocnaBueBa u M.®. EdumoBa, corimacHo KoTO-
PBIM cocHa OOBIKHOBEHHAsST 00JIa/IaeT HAMBBICIICH CTEIICHBIO TbLIE3a/IePKUBAIOIICH
CIIOCOOHOCTH.



Tab6muma 3

IToxka3areans oTHomeHus1s C yncr./C 3anbLI. IJIM JUCTOBBIX INIACTHHOK

JpeBecHbIX nmopoa r.Capamyaa.

Bunsl pactenmi Mapra- Cpennee
Menn unk Kenezo 3Haue-
HEI[

HHUC
Qerqus robur 0,85 1,49 0,16 0,89 0,85
Acer plathanoides 0,89 0,96 0,92 0,59 0,84
Betula pendula 0,97 0,95 0,56 0,77 0,81
Tilia cordata 0,98 0,96 0,03 0,50 0,61
Acer negundo 0,97 0,97 0,62 0,29 0,71
Populus balsamifera 0,99 0,99 0,61 0,96 0,89

Tabmnuma 4

IToxazarenn C uncr./C 3anbli. AJs JHCTOBBIX IVIACTHHOK JIPeBeCHbBIX
nopoa r.Kaméapku.

Buner pacrennit Mexs unk Mapra- Keneso Cp. 3Ha-
HEI[ YeHHE
Betula pendula 0,91 0,76 0,74 0,72 0,78
Tilia cordata 0,95 0,76 0,62 0,70 0,76
Acer negundo 0,92 0,73 0,72 0,33 0,68
Pinus sylvestris 0,96 0,94 0,77 0,74 0,85
Picea excelsa 0,96 0,93 0,75 0,73 0,84

B ce30HHOM pacrnpeieJieHUH HUCCIISYEMbIX JIEMEHTOB B JIPEBECHBIX MOPO-
nax r. Caparysia BbIsBICH psj 3akoHoMepHocTel. CoziepikaHue jkenie3a 3aKOHO-
MEpHO YBEIHYMBAETCS C Masl MO CEeHTIO0pb. MakcuMalibHOE COAEp)KaHWE MEIU U
MHKa HabmogaeTcst B utojie. HanbompIiee HakOIUIEHWE MapraHiia HaOrogaeTcs B
utone. CezoHHoe pacnpeneneHrue TM 3aBUCUT Kak OT MOPOJBI, TaK U OT CaMOro
XHMHUYECKOro 3jieMenTa. Hanbounbliee conepxanie MeIu HaOJII0JaeTCsl B aBTyCTE B
obpasmax Betula pendula u Tilia cordata, B utosne — B Quercus robur u Populus bal-
samifera, B Mae — B oOpasuax Acer platanoides u Acer negundo. HauGomneiuee co-
Jiep)KaHue LIMHKA BO BCEX MOPOJaX XapaKTEPHO JUIS JIETHUX MecsleB. MakcuMalib-
HOE HAaKOIUICHHE Maprafna B 4 mopofax HaONIoJaeTcs B aBIyCTe M B CEHTs0pe. B
CE30HHOM DACIPEENICHUH JKelie3a B IPEBECHBIX MOPOAaX HE BBISBICHO HUKAKUX
3aKOHOMEPHOCTEH: MAaKCUMAJIbHOE COJICPIKaHUE JaHHOTO JIeMEeHTa HAOII0aaeTCs B
Pa3HBIX MOPOAAX C Masi 10 CEHTSIOPb.



I'naBa 6. BzanmocBsi3b Mekay coaep:xxanuem TM B nouse,
aTMoc(epe U pacTeHHsIX

CopepkaHue 3JEMEHTOB B PACTCHHH 3aBUCHT OT KOMIDIEKCa (PaKTOpPOB.
OmHrM W3 BaXKHEWIMX (PAKTOPOB, BIMAIOMIMX HAa KOHIIEHTPAIMIO IOIBIKHBIX
(hopM >IIEMEHTOB, ABJSETCS UX COlEpKaHKe B mouBe. Kak mpaBmiio, mpu MoBHIIICH-
HOM COJIEpKaHWH 3JIEMEHTOB B II0YBE HAOIIOAAETCS YBEIMUCHNE UX KOHIICHTPALUI
B paCTCHUU. OJIHaKO Ppe3yJIbTaThbl HAIIUX I/ICCJ'IC[[OBS.HI/II‘/II IIOKa3bIBAKOT, YTO JaHHAas
3aKOHOMEPHOCTb MPOCIIeKUBACTCs He Beeraa. JlanHblil GakT 0OBACHIETCS TEM, YTO
C MOBBIIIECHUEM KOHULCHTpALMU OAHOMMEHHO 3apsPKEHHBIX HMOHOB CHUIKACTCA HUX
TIOJIBIKHOCTB, @, CIIE€A0BATENBbHO, JOCTYITHOCTD Ul PACTEHHH BCIIEACTBUE JEHCT-
BHS MIPABHJIA PACTBOPUMOCTH. [I[pUUHHON TAHHOTO SBICHUS MOXET CIIYKUTh TaKKe
TOJIEPAaHTHOCTh PACTEHHH K MOBBIIIEHHOMY coziepxanuio TM B mouse.

IMoctymnnenne >JIeMEHTOB B PAacTeHHE BO MHOTOM 3aBHCHT HE TOJIBKO OT
KOHIICHTPALMU WX B TI0YBE, HO W OT peakuuu cpenasl (pH), comepskanus opranmde-
ckoro BemiectBa (C opr.) ¥ SJIEMEHTOB IMATAHHUS.

Bonpmoe BnmsHWE HAa JOCTYITHOCTH METAJUIOB PACTEHUSIMH OKAa3bIBA€T CO-
nepxxanue Gpochopa, KOTOPBIA SBISIETCS aHTATOHUCTOM LIMHKA U MEIH U CHHXKAET
AKTUBHOCTH MOCTYIUIEHHUS 3THX JJIEMEHTOB B PAaCTeHHUS. Pe3ynbpTaThl HaIINX HCCIe-
ZlOBaHI/lﬁ MOATBCPKAAIOT NaHHBIC MHOI'MX aBTOPOB 06 OTpULATCIIbHOM BJIUSHUU
¢dochopa Ha moctymHOCTh 3MeMeHTOB pacteHusM (Uymakos, 1983, Moraghan,
1984, rao et al, 1985,Kadar,1986, Peneva, Zaharieva, 1986). OtpunareibHbie KOp-
peAnuY, TOyYCHHBIC B PE3YJIbTaTe aHAIHM3a 3aBHCHUMOCTH TIOTJIONICHHS MapraHIia
1 KeJle3a PaCTEHHsSMH OT coJliepkaHus Gocdopa B IOUBE, O3BOJISIOT ClIENaTh BbI-
BOJ O CHIDKCHHH HX JOCTYITHOCTH U PACTCHHUN C YBEIHMYCHHEM KOHIICHTPAIUU
thocdopa.

OpraanyecKkoe BEMIeCTBO MOYBHI TAK)KE UTPACT OOINBIIYIO POJIb B CHIKCHUN
nocrynHoctd TM st pacrenwmii (Payne, Keipets, 1986).

VYBenuuenne oOMEHHON KHCIOTHOCTH (pH) MpHBOAUT K CHMKEHHUIO COMAEP-
kaang TM B pacTeHHH, O YeM CBUAETENBCTBYIOT OTPUIATETIbHBIC KOPPEISAINHA Me-
KLy JaHHBIMH TIOKa3aTeNsIMU 15l OOJIBIIMHCTBA METAJLIOB.

AKTUBHOCTb NIOCTYIUICHUS] B PaCTEHUsI LIMHKA CHWKaeT U Menb (1= - 0,22 (T.
Capanyn) u r= - 0,34 (r. Kambapka)), 4To coriacyercs ¢ pe3ybTaTaMH HCCIIC0Ba-
HUi pana aBTopoB (Sromun, Mypasus, 1983, Kykymkun, 1987).

ConepkaHie METAIOB B PAcTeHUSX B OOJIBILIOW CTENEHH 3aBUCHT HE
TOJIBKO OT TOCTYIUICHUS VX U3 MOYBBI, HO U OT (DOJIMAPHOTO MOCTYIUICHHUS U3 aTMO-
cdeprl. Pe3ynpTaThl cpaBHEHUS CPETHETO CONEPKAHUS DIIEMEHTOB B YHCTHIX W 3a-
MBUICHHBIX 00pa3ax JTUCTheB pacteHuit r. Capamyna u r. Kambapku cBUIETENBCT-
BYIOT, YTO KOHIICHTPAIIMH BCEX AJIIEMEHTOB, 32 HCKITfoUeHHueM Fe, kKak B YHCTHIX, TaK
U B 3ambUICHHBIX 00pa3max pacteHuil r. Capamyina Beime, ueM 1. Kambapxu. Jlan-
HBII (pakT MO3BOJISIET CHeNaTh BBIBOJ O 0Oojiee BBICOKOW CTENEHW 3arps3HEHHs aT-
Mocepsl 1. Caparnyina 3TUMH 3JICMEHTAMH B CBSI3U C MOBBIIICHHOW TEXHOTCHHOMN
Harpy3kou 1o cpaBHeHHIO ¢ T. Kambapkoii. OgHako cojepikaHue jxese3a B JIMCThIX
pactenuii . KamOapku BbIIlIe, YTO MOYKHO OOBSICHUTH KOMIUICKCHBIM BO3JICHCTBH-



eM Ha arMmochepy ropoma 3aBomoB «Metammcty u «KM3» u BBIOpOCOB
JKEJIE3HOIOPOXKHOTO TPAHCIIOPTA, KOTOPBI MPOXOAWUT MO HAXOISIIECHCS B HEIo-
CPeICTBEHHOU ONHM30CTH *Kelle3HoU mopore. J[aHHBIE 0OBEKTHI CKOHIIECHTPHUPOBAHEI
B IIEHTPE TOPOJIa M PACCEMBAIOT BHIOPOCKHI HA BCIO TeppuTopHio T. Kambapkwu.

Otnowmenusi C 4yuct./C 3anbUl., MO0 KOTOPHIM MOXHO CYJHUTh O CIIOCOOHO-
CTH PacTEHHH MOTJIOMATh TOT WIIM MHOM 3JI€MEHT, BhIIIe Ui pacTeHui . Caparryna
0 IUHKY U Meu, 11 T. Kambapku — 1o xesne3y U Maprasily.

CpaBHUBast CHOCOOHOCTh PACTEHUI K KOPHEBOMY IOTJIOLIEHHUIO SJIEMEHTOB
U3 MOYBBI U K (DOJIMAPHOMY TOCTYIIJICHHIO, MOKHO 3aMETUTb, YTO JUIst OOJIBIIMHCT-
Ba IOPOJI XapakTepHa O0oJbliasi ClIocCOOHOCTD K ITOTJIOIIEHHUIO JIUCTBSIMH, YTO IOJI-
TBEpKJAET JIaHHbIE MCCIIEIOBaHUI O Bce OOJIbIIEM 3HaYeHHH (POJIMAPHOTO IOTJI0-
LIEHUs B YCJIOBUAX HAPACTAIOLIET0 TEXHOTCHHOTro Bo3neWcTBusa. OnHAKo JuIsi pac-
TeHn# r. Kambapku mpenMyIecTBeHHBIM B TOTJIOICHUN MEAW M IWHKA SBISIETCS
KOPHEBOE TIOTJIOMICHUE, O YeM CBHIETEIBCTBYIOT OOIBIINE 3HAUeHUS K03 duImeH-
Ta TIOTJIOMICHHS W3 MOYBBI N0 CpaBHEHHIO co 3HadeHWeM oTHomenus C gmcr./C
3aIbUI. AaHHBIA (DaKT MOYKHO OOBSICHUTH MOBBIIICHHON KHCIOTHOCTBIO ITOYB, Ona-
rogaps yemy TM mepexoaar B MOABMXHbIE (DOPMBI M CTAHOBSITCS OoJiee IOCTYI-
HBIMU ISl pAaCTEHUN.

Heo0x0auMo OTMETHTB, YTO CIIOCOOHOCTH PACTEHHMH K IOTJIOIIEHHUIO 3Je-
MEHTOB 3aBUCHUT OT BHUAOBOH mpuHajuiexHoct. Tak, mis Betula pendula B 06oux
ropojax XapakTepHO IpeoOiyiazaHue KopHeBoro mnoryomieHust Zn, Cu u Mn. Jlns
BCEX BHJOB PacTEHHMH XapaKTEPHO NPEHMYIIECTBEHHOE (hoMapHOE MOCTYIUIEHHE
Fe.

Takum 00pa3oM, pacTeHHs OONBIIMHCTBA BHUIIOB HCIONB3YIOT (HOIHAPHBIN
ITyTh MOCTYIUICHHS 3JIEMEHTOB, OIHAKO OOJIBIIYIO POJIb MIPACT TAKXKE CTEHEHb aH-
TPOTIOT€HHOW HAarpy3KH, BUJOBas CHENN(HUIHOCTh M CBOHCTBA CAMOT'0 3JIEMEHTA.

BriBoabl

1. B mpeznenax ucciexyeMbIX rOpoJIOB B COOTBETCTBUM C Kiaccupukarmeit
M. H. Crporanosoii u H.I'. Arapkosoii (1992) BbigeneHbl eCTeCTBEHHbIE HEHApPY-
mennsie (17% B Capamyne, 21% - B Kam0Oapke), aHTpOIIOT€HHBIE TOBEPXHOCTHO
npeoOpa3zoBanHbie (ypOaHomouBsl) (35% u 66% COOTBETCTBEHHO), aHTPOTIOTCHHBIC
riryboko npeodOpazoBaHHbIe T0UBHI (ypOano3emsl) (44% u 10%) 1 nouBomnonoOHbIe
obpazoBanust — ypbaHoTexHo3eMsl (4% u 1%). BrisBiena 3aBucuMocTh pacnpo-
CTpaHEHMsI THUIIOB II0YB OT BO3PacTa ropoja, YMCICHHOCTH HaceleHHs, CTENeHU
Pa3BUTHS IPOMBIIUICHHO-TPAHCIIOPTHOTO KOMILIEKCA.

2. Arpoxumuueckas TpaHCHOpMAIHs TOPOACKHX IIOYB XapaKTEpPH3YeTCs
YBEIMYEHUEM II0Ka3aTeneil 0OMEHHOH KHUCIOTHOCTH, CYMMBI ITOTJIOIICHHBIX OCHO-
BaHMH, CTETIEHW HACBIIICHHOCTH OCHOBAaHMSAMH U YMEHBIICHHEM 3HAYCHUH T'MIpO-
JUTHIECKON KUCIOTHOCTH, COJEPKaHHUs MOABMXKHOTO Gochopa, 0OMEHHOTO KaJIHs
Y OPraHHYEeCKOro BEIECTBA C YBEINYEHHEM CTEIIEHH HapyIIEHHOCTH.

3. Crenenb aHTponoreHHoi tpaHcdopmanuu mous r. Capamyia u r. Kam-
0apku BIMSET Ha paclpe/ielieHne B HUX N3y4aeMbIX 2JIEMEHTOB. YeTkast TeHACHIMs



K CHU)KCHUIO COZICpIKAHHUS C YBEJIMYCHHUEM CTEICHH HapyIICHHOCTH
MOYB HaOJIroaeTcs AJIsl MapraHia 1 jkelie3a 3a HCKIIOYCHUEM PeIIaHTo3eMoB. [
LIHKa XapaKTepHO YBEJIMYCHHE KOHLCHTPALMU C YBEIMYCHUEM CTEIICHU Mpeodpa-
30BaHHOCTH I0YB. B pacmpeznesneHnn Menu He BBIABICHO HHUKAKHX 3aKOHOMEPHO-
creit. Comeprxanne Zn u Cu BO BCex 0JI0Kax [MOYB MPEBhIIacT (JOHOBOE 3HAUCHHE.

4. Conepxanue TM B mouBax M APEBECHBIX PACTEHHAX CBS3aHO C ylaJeH-
HOCTBIO MX OT MCTOYHUKOB BhIOpOCOB. B moumax u pacrenumsx r. Capamysia u T.
Kam0apku mpeBbliieHbl (POHOBBIC KOHIICHTPAIIMKA MM, IIMHKA W JKene3a. TpaHc-
MOPT OKa3bIBAET 3HAYMTEIILHOE BIIMSHME KaK Ha FOPOJICKUE MTOYBBI, TAK U Ha pacTe-
HUSI, JI0Ka3aTeIbCTBOM YEro CIY>KHT BbIcokoe conepkanue Cu, Zn u Fe B Hux B
npezenax MPUIOPOKHBIX TEPPUTOPHI.

5. Pacripenenenue 31eMeHTOB B pacTeHHIX Bupocnenuduyno. B r. Capamny-
Jie MaKCUMallbHOE cofep)kaHue Menu HaOmonaercs B Acer plathanoides, Beicokoe
conepxanne oTMmedaercs Takke B Populus balsamifera m Quercus robur. Haubois-
mee coAepKaHWe NWHKAa mMeroT oOpasuel Betula pendula, Hammensmee - Tilia
cordata. [lns Acer plathanoides xapakTepHO MOBBILICHHOE, MO0 CPABHEHHIO C JIPY-
MMM [IOpOJIaMH, comepkaHue Mapranua, uis Tilia cordata — xenesza. Hecmotps Ha
To, yro IIJIK 31eMeHTOB HE IPEBBIMICHBI, B PACTCHHAX BCEX BHUJIIOB NPEBBILICHA
(oHOBast KoHUEHTpauus 1uHKa (77 Mr/kr cyxoi maccel), menu (0,64 Mr/kr cyxoi
Mmaccel) U kene3a (163 Mr/kr cyxoil maccel), B pacrenusix Betula pendula, Acer
plathanoides u Acer negundo — mapranna (138 mr/kr cyxoii maccel). Hanbonee
BbIcokHe KoHLeHTpauu TM B . Kambapke ormeuens! st Betula pendula o uun-
Ky 1 Maprasny, must Pinus sylvestris - mo sxese3y u memu. Tilia cordata m Acer
negundo CTOMT OTMETUTH KaKk HaMMeHee HakaruuBaromuye TM IpeBecHbIe TIOPOABL.
BeIcOKkHe KOHIGHTPALMHK IIMHKA B TI0YBAX Ja)K€ MaKCHMAJIbHbIC 3HAYCHHMS, OJIM3KHE
k IIJIK, He mpUBOJAT K 3HAYUTEILHOMY HAaKOIUIEHHIO TAHHOTO 3JIEMEHTA B pacTe-
HHSX.

6. 3HaunTeNBHOE BIMAHME Ha copepkanne TM B pacTeHHsAX uMeeT ponuap-
Hoe noryomenne. Hanbomnpmieit criocOOHOCTHIO K MOTJIOMIEHHIO JIEMEHTOB U3 BO3-
JyXa, a, ClIeIoBaTelIbHO, K OuuIleHHt0 armocdepsl, B r. Capamyne oOnamaer
Populus balsamifera, B Kambapke - Pinus sylvestris u Picea abies. ®oimnapHoe no-
TJIOIICHUC TM 3aBucur ot 6I/IOZlOCTyHHOCTl/I QJICMCHTOB, INOCTYyIAaromUX M3 BO3-
JYIIHBIX MCTOYHUKOB Yepe3 JMCThS, a TAKKe OT BUJOBOW IPUHAUIC)KHOCTH pacTe-
HUH.

7. Ce30HHas AMHAMUKa paclpeelieHns] Mel, IMHKa, JKeJie3a U MapraHia B
pactenusx r. Caparyia B OOJBIIOH CTENICHH 3aBUCUT KaK OT CBOIMCTB MeTalla, TaK
OT BHUJIOBOW NPHMHAUIEKHOCTH pacTeHui. [laxke B mpenenax ogHoro poja Acer
HMEIOTCS CYLIECTBEHHBIE Pa3Indusl B CE30HHOM pacnpeneneHnd TM.

8. ITouBsl u pactenns r. Caparyna XapakTepu3yroTcs 0ojiee BBICOKHM CO-
nepxanneM TM, gem B . Kambapke, 9T0 00yciI0BI€HO OOIIBIIEH HACHIIIEHHOCTHIO
TI. Capanyna MPOMBINIJICHHBIMU TMIPCANPUATUAMA, TPAHCIIOPTHBIMH CPEACTBAMU U
OoJiee JUIMTEIBHBIM MX BO3JCUCTBHEM HAa TOPOACKOH JaHamadT, 0coOSHHOCTSIMHU
IPaHyJIOMETPHYECKOTO COCTaBa MOYB M BUJIOM I0YBOOOPA3YIOIIUX MOPOJ, MOBbI-



IIEHHBIM (hOHOBBIM COJIepKaHMEM 3JIEMEHTOB B TOYBaX M pACTEHHUSAX T.
Caparryna o cpaBHeHuto ¢ r. Kambapkoii.

9. Konnentparus TM B pacTeHHSIX 3aBHCHT OT KOMIUIEKca (paKTOpOB, BaK-
HEUIIMMH U3 KOTOPBIX SIBJISIOTCS MX COJIEpP)KaHWE B MOYBE, XMMHUECKHE U OHOJI0-
TUYECKHE CBOMCTBA MOYBHI, HAIMYUE METANIOB-AaHTATOHUCTOB B TIOYBE U PACTCHH-
SIX, ColepkaHue B aTMocdepe. YCTaHOBIEHO, YTO 3arpsS3HEHUE METAIaMHU TMTOYBBI
1 atMoc(epsl HEe BCerja MPUBOJUT K MOBBIIICHHOMY COJICPYKAHUIO JJIEMCHTOB B
PACTEHUSIX, YTO OOYCIIOBJICHO BBICOKOH CTEIEHBIO TOJEPAHTHOCTH, C OIHOM CTOPO-
HbI, U CHI)KEHUEM JOoCTynHocTH TM 11l pacTeHuil ¢ yBeJIMUE€HUEeM KOHLEHTpaluu
BCIICIICTBHE 00pa30BaHUs TPYAHOPACTBOPUMEBIX (OPM, C IPYTOM.

10. B menom 3konorudeckass 00OCTaHOBKA 10 COCTOSIHUIO TIOYB U PACTCHUMN
ropogoB Capamyna u Kambapku cOOTBETCTBYeT TpeOyeMbIM HOpPMaM, OJHAKO IS
IIOYB MMEIOTCS HEraTHBHBIE TEHICHIIMU: Ha 3HAYUTEIBLHOM YacTH HMCCIIENOBAHHOM
Teppuropuu ropoxa Caparyna U B meHTpanbHOW dactu r. KamOapku mpeBbiieHa
MPEeNbHO AOMYCTHMAasl KOHIIEHTpaIHs MOABIKHBIX GopMm Zn (23 mr/kr) u Cu (3
mr/kr). [pesbienne [TJJK Mean v nuHKa B TaHHOM CJydae MOTYT OOBSICHSTHCS
KaK 3arps3HEHUEM I0YB OT aBTOMOOMIILHOTO M KEJIE3HOJAOPOKHOTO TPAHCIIOPTA U
MEPEeBO3UMBIX T'PY30B, OCAXKIEHHEM IBIJIETa30BBIX BHIOPOCOB OT HPEANPHATHH T.
Capanyna u 1. Kam0apku, Tak 1 KosiebaHUIMH PUpoIHOro QoHa.

Pexomennauumn

1. Jlnst co3paHus SKOJIOTHYECKOro KapKaca 3alllUThl 30pOBbs JIIOJAEH OT Mo-
CJIEJICTBUI 3arpsA3HEHUS] PEKOMEHYETCSl 03€JIEHEHNUE YIIUL] JPEBECHBIMU PACTECHUS-
MH.

2. JIns yCWIICHUS 3aIIUTHOTO NEHCTBUSA 3€IEHBIX HACAKICHUH HEOOXOIUMO
CO371aBaTh PA3HOBHIOBBIC HACAXKICHUS BJONb OOBEKTOB, HMPEACTABISIONINX OIAC-
HOCTh TEXHOTEHHBIX BBIOpOcOB TM, mockomnbKy moriomenue TM BuI0- U 37eMeH-
TocnenupuyHo. PacTeHus ylaBIMBarOT YacTh 3arPsA3HEHNU, TOKAIN3Ys €ro B Y3KOH
M0JI0Ce, M TAKUM 00pa3oM paccenBaroT HeabcopONPOBaHHYIO YacTh 3aTrPsI3HEHUS Ha
OOJIBIIYIO IUIOIIA/b, NPEJOTBpAILAs TEM CaMbIM KOHIEHTPUPOBAHUE 3arpsi3HsIIO-
UX BEIIECTB Y AOPOI' B OIMMACHBIX KOJIMYECTBAX.

3. Ocoboe BHMMaHHWE INPHU O3EJICHEHWH, IUIAHUPOBAHUH U CTPOUTEILCTBE
JIETCKUX, MEAMIMHCKUX M O3J0POBUTEIBHBIX YUPEXICHUH cieayeT oOpaTHTh Ha
pationsl yn. Asuna, K. Mapkca, Ilyrelickoii B r. Capamnyie u paiionsl yi. JleHuHa,
Coserckast, IlepBomaiickast B r. Kambapke, IOCKOJNBKY OHM SIBJIAIOTCST HanOoiee
3arpsi3HeHHbBIMA TM.

4. Pe3ynbTaThl TaHHBIX UCCIEIOBAHUN MOTYT CIIY>)KUTh OCHOBOM UIST MOHH-
TOpPHUHTA OKpYXaromieit cpenst ropoaoB Capamnyrna u Kambapkw.

OcHoBHBIE My0JHKALIMH 110 TeMe JUCCePTAINT
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