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N3yueHue u3MeHEHH CBOWCTB IMOYB MPU UX CEINbCKOXO3SUCTBEHHOM OCBOCHUU aKTyalbHO
Kak JJIs 1IeJiel TeHETUYECKOTO MOYBOBEICHHUS, TAK U AJIS1 OLIEHOK 3KOJIOTMYECKOI'0 COCTOSHUSL KOMIIO-
HEHTOB JIECOCTENHOTrO0 JaHamadra. PacnpocTpaHéHHBIM CIIOCOOOM H3yUYCHHs arpOreHHOU TpaHchop-
Maluu Mo4B sSBJIACTCA CpPaBHCHHUE (1)OHOBI)IX OCJIMHHBIX ITI0YB U UX ITaXOTHBIX aHAJIOI'OB C H3BECTHOM
JUTUTENIBHOCTBIO paclallki. ATpOXPOHOPSIABI IIOYB € PA3IMYHBIM BO3PACTOM CEJIbCKOXO03UCTBEHHOIO
OCBOCHUS TIO3BOJISIIOT BBISIBUTH HE TOJBKO XapaKTep M3MEHEHUsS MOYBEHHBIX CBOWCTB, HO W OOHapy-
JKUTh CTaIUAIbHOCTh JAHHBIX HW3MEHEHHH, BCKPBITh OCOOCHHOCTH TpaHC(OPMALMH Ha paHHUX M
MO3/THUX CTAJUAX PACIAIIKH, BEIIBUTH CKOPOCTh YOBIIH MM HAKOIUICHUS PSAJIa BEIIESCTB B IOYBAX.

K TexymeMy MOMEHTy HAKOIUIEH OOIIMPHBIA MaTepuand 00 arporeHHBIX W3MEHEHHSIX JIeCo-
CTCIIHBIX ITOYB. qame BCETOU3YYCHUIO IMMOJABECPrarOTCA MMOYBLI IIJIAKOPOB, a U3MCHCHUA 1TOYB, pacCIiojio-
JKCHHBIX Ha CKJIOHOBBIX CONPSKCHUAX, paCCMATPUBAIOTCA 3HAYUTEIIBHO PEXKE, HECMOTPSA Ha BBICOKYIO
pacmpocTpaHEHHOCTh CKJIOHOB. B TO ke BpeMsi, KOMIUIEKC T€OXUMHUUECKUX MPOLIECCOB HA CKJIOHAX —
TBepao(dazHas U BogHas (QUINKO-XUMHUECKAsI MUTPAIIMU BEUICCTB, a TAKKE Psijl MapaMeTpOB MHKPO-
KJIMMaTa CKJIOHOB — IIPUBOJAT K (1)OpMI/IpOBaHI/IIO nmoa4yac COBEPIICHHO MHBIX TeHZ[eHHI/Iﬁ arpOFeHHOﬁ
TpaHc(opManuy B CpaBHEHUH ¢ 00HAPY)KMBAEMBIMH Ha BOJIOPA3/IEIIbHBIX TIO3UIIUAX.
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Puc. 1. Pactionoxenne 00bEKTOB UCCIEIOBAHUSI

Lenbto HacTosmeil paboThl SBUIOCH pACCMOTPEHNE H3MEHEHHH MOYB B pe3yJbTaTe pacHalIku
B Pa3iIMuHBIX MO3ULUAX B KareHe. OLieHKa U3MEHEHUH NpoBOAUIIach 0 MOPQOIOrHIECKUM CBOMCT-
BaM I10YB, MPO(GUIBHOMY pPacIpeeseHUIO MET0YHO-KHCIOTHBIX YCIOBHH, COAEPXAHUS M 3aIacoB
rymyca u kapOoHaToB. BakHbIM ()aKTOPOM M3MEHEHHSI MHOTHX MOYBEHHBIX CBOMCTB SIBJISIFOTCS 3PO-
3MOHHO-aKKYMYJISITUBHBIE TIPOIIECCHI, pe3Kas aKTWBU3AlMsA KOTOPBIX MPOWCXOTUT BCIEJICTBHE pac-
namky. OIeHKa HHTEHCUBHOCTH JaHHBIX MPOIECCOB IS BBISIBJICHHS CTETIEHU X BIWSHUS OCYIIECTB-
JieHa TI0 METOly MarHUTHOTO Tpaccepa U MOYBEHHO-MOP(HOIOTHUECKOMY METO/Y.

OOBexTaMu uccieioBaHus ObUIM BBIOpAHBI CEPUH MIOUYBEHHBIX KaTEH, PACIIONOKEHHBIX B IIpe-
Jenax JBYX Yy4acTKax, pasiuyHbIX 1O 30HAIBHOMY THIY JlaHAmAadTa: MUPOKOIMCTBEHHO-TECHON
«barpaukue maun» u syroso-crenHoil «Kypacoska» (Lllebexnnckuii m MBHsHCKHH paifonsl benro-
pOACKOH 00facTh COOTBETCTBEHHO). Ha IMPOKOIMCTBEHHO-JIECHOM YYacTKE HM3YYEHBI: IICITMHHBIC
JiecHbIe KaTeHb! (110 6 pa3pe3oB Ha CKIOHAX I0XKHOM M CEBEPHON SKCIIO3UINH, 1 pa3pe3 B AHUIIE JIOK-
O6unbl), kKateHsl Ha manrHe 100 JeTHero Bo3pacta (1o 6 pa3pe3oB Ha CKJIOHAX F0KHOM M CEBEPHOM IKC-
mo3uuuy, 1 paspes B AHUILE JOXOWHBI), KaTeHbl Ha mamHe 160 JeTHero Bo3pacta (1o 6 pa3pe3oB Ha
CKJIOHAX I0KHON M CeBEpPHOM AKCMO3UIMH, | pa3pe3 Ha eIWHOM JJIsl CKJIOHOB Bojopasnene). Ha myro-
BO-CTEITHOM y4YacTKE€ ONMCAHBI: LIEJIMHHbIE CTEMHBIEKaTEeHB! (M0 3 pa3pe3a Ha CKJIOHAX IOKHOM U ce-
BEPHOH JKCIO3UIINH), KaTeHbl Ha mamtHe 140-1eTHero Bo3pacra (1o 5 pa3pe3oB Ha CKIIOHAX FOKHOU U
CEBEPHOU dKCIo3uIK, 1 paspe3 Ha BojopasJene), kareHsl Ha mamrHe 240-meTHero Bo3pacrta (1o 5
pa3pe3oB Ha CKIIOHAX I0KHOU M CEBEPHOM PKCIO3UINH, 1 pa3pe3 Ha Bojopasaene). Beero uzydeno 67
MIOYBEHHBIX pa3pe30B. Bo3pact pacnamiku onpenenéH ¢ UCTIONb30BaHNEM HCTOPUIECKHUX KapT.

Ilon mmpokonMCTBEHHBIMH JiecaMu ydacTka «barparkue madm» pa3BUTHI TEMHO-CEpBIE Jiec-
HBI€ MOYBHI, C TPU3HAKAMH BTOPOTO T'YMYCOBOT'O TOPU30HTA, a MO/ JIYTOBO-CTEITHBIMHU aCCOLUAIISMHU
yuactka «KypacoBka» omnucaHbl 4epHO3EMBI TUIMUYHBIE. B KaTeHapHOM COIpPSIKEHUH TEMHO-CEpbhIe
JIECHBIE MTOYBBI MEHSIOTCA €1a00, JIMIIb B IOYBAX NOAHOXKUS CKIOHOB U JOXKOMH HaOMI0OAAETCs TIOBBI-
LICHHAs] MOILIHOCTh I'yMYCOBBIX TOPH30HTOB; BJIMSHHE JKCIO3MIHUM CKJIOHA Ha MOP(OJIOrHYEcKOoe
CTpOCHHE MOYB He OOHApy>KeHO. B KareHax JIyroBo-CTEMHOTO y4acTKa BHYTpPHKAaTEHapHBIE M JKCIO-
3ULUOHHBIE Pa3IMYMs BBIPAKEHb! CUJIbHEE: KPYThIE YYaCTKH CKJIOHOB XapaKTEPU3YIOTCS CHUKEHHBI-
MH MOILHOCTSIMHM TOPU30HTOB, IOYBBI CKJIOHOB FO’KHOM SKCIO3HULIMI TaK)Ke€ MaJIOMOLIHBI.

CenbCKOXO03iCTBEHHOE OCBOEHUE MPUBOIAUT K 3aMEHE €CTECTBEHHOH PacTUTENBHON acco-
UAlKU Ha KYJIbTYpHYIO, IPUBOJHUT K €KETOJHOMY TypOUpPOBaHHIO BEPXHETO CJI0S TI0YB, CHUMAET Ha-
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MOYBEHHBIN MOKPOB MOACTUIKUA UM BOMJIOKA, IPUBOIUT K MPOUYUM U3MEHEHUSIM. JlaHHBIE CMEHBI WU
HANpPAMYIO OTPaXKAIOTCS B CTPOEHUH IOYBHI, WIH MPOBOIMPYET DSl TEOXUMHUYECKHX IPOIECCOB, B
YaCTHOCTH DPO3MOHHO-aKKyMYJISATHBHBIE. OCOOEHHOCTH Pa3BUTHS dPO3HOHHO-aKKYMYJISTHBHBIX MPO-
neccoB omucanbl (Kugkun u ap., 2016). Ha mmpokonucTBEeHHO-IECHOM yYacTKe BBISBIEHO, YTO WH-
TEHCHBHOCTH TIPOIIeCcca MOBBINICHA Is mamHu 160-1eTHETO Bo3pacTa B CpaBHEHUH ¢ 00JIee MOJIOJOU
MalrHed, W TakKe TMOBBIIIEHa JUIA CKJIOHAa IOKHOW OKCIIO3WIMM, B CpPaBHEHHH C CEBEp-
HO. BHYTpUCKIIOHOBBIE aKKyMyJISIiuK O0Jiee XapaKTepHBI s CKIIOHA FKHOH AKkcro3urn. CpenHue
TEMIIBI JJI CKJIOHA CEBEPHOM HKCIIO3UIIMH COCTABISIOT 3,2 T/Ta B TOJ, FOXKHOW DKCIO3HUIUHU — 6,5 T/Ta B
roj; Ha 160-neTHel namixe - 6,6 u 8,6 T/Ta B roJi COOTBETCTBEHHO. [Ipy 3TOM TeMIT CMbIBA Ha OTICIIb-
HBIX y4JacTKax KareH jocturan 18 1/raB roa. KareHsl Ha JIyrOBO-CTEIHOM y4acTKe 00J1aal0T MOBbI-
IICHHBIMH TEMIAMU 3PO3HOHHBIX moTepb: Wi 140-nerHed namnu 8,8 u 9,4 T/ra B TOA Ha CKIOHAX
CEBEPHOH U FOXKHOM 3KCIO3MIUU COOTBETCTBEHHO, /i 160-neTHed namuu —13,6 u 9,8 1/ra B rox co-
OTBETCTBEHHO.

YcTaHOBIEHO, YTO HAIPABICHUSI U3MEHEHUN CBOMCTB MOYB BCIEICTBUE pACHallKU HEOJMHA-
KOBBI 17151 CEPBIX JICCHBIX MOYB U YEPHO3EMOB, PA3BUTHIX MOJ IIUPOKOIUCTBEHHO-IECHBIMU U JIYTOBO-
CTCIHBIMH y4YacCTKaMH JIECOCTEIH COOTBETCTBEHHO. Mopgonocuueckoe cmpoenue npoghuieti TEMHO-
CEPBIX JIECHBIX MOYB, C(HOPMUPOBAHHBIX TMOJI YIACTKAMHU ITUPOKOIMCTBEHHBIX JIECOB, TIPU 3eMIIEACITh-
YECKOM OCBOEHHU TMPeodpa3yercs B CTOPOHY HMPOTPaiallii: BO3PACTAIOT MOITHOCTH TYMYCOBBIX TOpH-
30HTOB, OCHAOJISIFOTCSI TIPU3HAKK OTIO30JIMBAHUS M JIeCCHBaXKa (TIPUCHITIKA, TIWHUCTHIC MIEHKH). B
pe3yabTaTe MOYBBI MEPEXOAST B YEPHO3EMBI OMOI30JeHHBIE OCBOCHHBIE (3a 100 1eT) U 4epHO3EMBI
BBIIIEIIOYCHHBIE U OTIOJ[30JIeHHbIE 0CBOeHHBIE (32 160 ster). dakTopamMu BRISBIEHHON TpaHC(HOpMAIIH
MIOYB, BEPOSITHEE BCETO, SBIACTCA U3MECHEHHE MTOYBCHHBIX KIMMATHUECKUX PEKUMOB IMPU CMEHE Jieca
NalrHel, YCUICHHEe TPOQILHON TOMOTSHU3aIUs CBOMCTB 3a CUET BO3PACTaHUS PHIXJIAIICH IeATEIb-
HOCTH POIOIINX TPHI3YHOB (CJIETIBIIIEH ).

UepHO3EMBI TUMIMYHBIC, U3YYCHHBIE HA JIyTOBO-CTEIHBIX YYacTKax JIECOCTEIH, XapaKTepu3y-
IOTCS MEHEE BBIPAXKEHHOM arporeHHOW Mmporpajaluyeid, 1o CPaBHEHUIO C IIMPOKOJIMCTBEHHO-TIECHBIMU
ydacTKaMH; HalpOTHB, B HUX MPeo0IaJaloT MPOoIecChl Aerpaallid TYMyCOBOTO COCTOSIHUS. Y MEHb-
[IeHre MOIIHOCTH TyMYCHpPOBaHHON "acTu mpoduis co cpenHeit ckopoctero 0.4 cm B 10 mer ycra-
HOBJICHO W JJIsS BOJOPA3CIbHBIX, U I BEPXHE-CKJIOHOBBIX MO3MIIMH, MIPU 3TOM OHO HAOJIIOJIACTCSI
Kak MUHUMYM 110 250-1eTHero Bo3pacta pacnamku (puc. 2). B MopdonornyeckoM CTpOCHUHU TOYB
BBISIBIICHO YCWJICHHE TPEIMHOOOpA30BaHMS M 300T€HHOW MepepadOTKH MpO(His MpH YBEITHYSHUH
JUTUTEIIbHOCTH PACTIAIIKH.
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Puc. 2. I3MeHeHHEe MOIITHOCTEH I'YMyCHPOBaHHOM yacTH MpoduiIs mo4B (CJieBa) U UX BapuadeIbHOCTH
(cripaBa) Ha CKJIOHOBBIX ITO3UITHMSIX NPU pacranike (yKa3aHbl CPETHUE 3HAUCHUS 110 5 pa3pe3aM Ha
ckioHax). JI — ygacTok cepbIx JnecHbIX mouB «barparkue J{aum», Y — ydacTok 4epHO3EMOB TUITUIHBIX
«KypacoBkay, FO — cki1oHBI 10)KHOM dKcTio3unun, C — CKIIOHBI CEBEPHOM dKCIIO3HUIHH, B — Bogopas-
JIeJTbHBIE TO3UIHH

OTMETUM HaJIMYHAE CTATUATBPHOCTH B M3MEHEHUH MOP(OIOTHIECKUX CBOWCTB MO4YB. TeHIIEH-
1IN U3MEHEHUH CKJIIOHOBBIX IMOYB cieayromue. Kak Ha MIpOKOIMCTBEHHO-IECHOM, TaK U HA JIYTOBO-
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CTCTTHOM YYaCTKaX YCTAHOBJICHO BO3PAaCTaHHE SKCHO3UIMOHHBIX Pa3indvid B MOPQOIOrHIECKOM
CTPOCHHH TIOYB U yCHJICHHE BHYTPUKATCHAPHOH KOHTpacTHOCTH MouB (puc 20). Tak, Ha CKJIOHAX ce-
BEPHOM YKCIO3HIIUHN T'yMYCOBBIA MPOQUIL IOYB CTAHOBUTCS MOIIIHEE, YeM Ha BOJIOPA3/CIbHBIX MO3H-
nusax. Ha ckioHax 10KHBIX 3KCIO3UIMK, HAPOTHB, MOIIHOCTH I'YMYCOBBIX TOPU30HTOB CHIKAIOTCSL.
B wurore, B apease 4epHO3eMOB THIMYHBIX Pa3HHIIA B MOIIHOCTSIX TYMYCOBBIX Mpoduiell Ha CKIoHAX
MIPOTHUBOITOJIOKHBIX JKCIO3HUITMN JOCTHTaeT 2 pa3a Ha MO3MIMAX KPYTHIX CKJIOHOB B mammHe 240-
neTHero ocBoeHus (puc. 3). BepositHo 3TH pasnuuusi 00ycIOBICHB TYpOAlMOHHON JEsTEIbHOCTHIO
MIOYBEHHBIX 3€MJIEPOEB, PEANIOYUTAIONINX 3aTCHEHHBIE CKIIOHBI, a TAK)KE YCHJICHHBIM TaJIbIM U Tallo-
JOXKICBBIM CMBIBOM BEIICCTBA IMOYB Ha MPOrpe€BACMBIX CKJIOHAX FO’KHOM OKCIIO3HUIIHUHU. BO3paCTaHI/Ie
KOHTPACTHOCTHU IIOYB B IPEJCiaxX CKIOHOB MPOUCXOIUT 3a cuér OPO3MOHHO-aKKYMYJIATUBHBIX IIPO-
1eccoB ((GOPMHUPYIOTCSI CMBITBIE U HAMBITBIE Pa3HOCTH), @ TAKXKE Pa3NUIHON CTeTeH! TpaHchopMaLuu
MOpQOJIOrHIeCcKUX TPU3HAKOB. BHyTpHUKaTeHapHBIC Pa3iIHuusl CIEAYIOIIME: Ha COJHEYHBIX CKIOHAX
HAaUMEHBIIMMH MOIIHOCTSIMH ropu3oHTa A1B XapakTepu3yroTcst KpyThle YYacTKH B UX HMKHEH 4acT,
a BO3pacTaHue TIIyOMH HaOJII0JaeTcsl JIMIIb MaJlol MOJIOCOW Mepe]] HamalaMy B HIKHUX 3BEHBSIX Ka-
TE€H, BCJIEACTBUE aKKyMYJSIIUH IPUBHECEHHOTO TBEpA0(a3HOro T'yMyCHPOBAaHHOTO BelecTBa. B ciy-
Ya€ TCHEBOI'O CKJIOHAa HWMIXXHHE YaCTU CKIOHOB XapaKTCPU3YIOTCA IMOBBIICHHBIMU MOIIHOCTAMU
(puc. 3).

Ecnu paccmaTtpuBaTh Kak MMOKa3aTeih HWKHIOI TPAHHUIYy NepexogHoro ropu3onTa Al1B, To
COJIHEYHBIHM CKJIOH IO CTaJUAJIbHOCTH PA3JeNIUTCS Ha TPU YacTH: 1) MpUBOIOpa3eNIbHbIE TTO3ULIMU CO
c1a0bIM, HO ITOCTOSTHHBIM Bo3pacTtanueM mMorHocTd A1B (7 cm 3a 160 net), 2) no3unuu cpeaHeit yac-
TH CKJIOHA, XapakTepu3ylomuecs nporpaganveil B nepebie 100 netr u nerpananuei B mocieyromme
60 stet, u 3) MO3UITMHU HUXKHEH YacCTH CKIIOHA, TJI€ HAIPOTHUB, JETPATAIIUI0 CMEHSIET BO3paCTaHUE TIIy-
OWH (BEpOSITHO, M3-32 3PO3HOHHO-aKKYMYJIATUBHBIX MPOLieCCOB). TE€HEBOH CKIOH Oosiee OHOPOACH —
Ha BCEM €r0 MPOTHKEHUU 00HAPYKUBAETCS BO3pACTaHUE MOITHOCTH TYMYCOBOTO ITPO(HIIs Kak B Tep-
BrIc 100 e, Tak u manee.

UzmeHeHne Qu3MUYecKuX, XUMUYECKUX, (PU3UKO-XUMHUYECKHX CBOMCTB IMOYB TaKXkKe OIpe[e-
JISTFOTCSL COBOKYITHBIM JICWCTBHEM Pa3HBIX (DAKTOPOB — IIIUTEIHHOCTHIO PACTIAIIKH, ITOJIOKEHHUEM T10Y-
BBl B PNy KaTeHBI, HKCMO3MWIMS CKJIOHA, WICXOJHOE CTpOeHHe MOo4YBeHHOoro mpodwist. s psma
CBOWCTB MOXHO BBIZICTIUTD TNIaBEHCTBYIONHUH (pakTop. Tak, MIIOTHOCTH OYB BO3pacTaeT MPH pacrari-
K€, YTO MPOSABISETCS U JUIsl JIyTOBO-CTEIHOTO, U JIJISl IIMPOKOJIMCTBEHHO-IECHOTO YYacTKOB. Y BeJIHue-
HHe TUIOTHOCTH TI0YB C YBEITMYCHHEM BO3PACTa PAcTallKy cocTapiseT B cpemnem 0.1-0.2 r/cm® Ha ka-
)kaeie 100 et pacnamku OTMedaeTcs, 9TO Ha TEHEBBIX CKJIOHAX IJIOTHOCTH IEpecTaéT BO3pacTaTh Ha
MO3/THUX CTAIMSIX PACIAIIKH, a B PAJE CIy4aeB U HECKOJIBKO CHIDKAETCS.
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Puc. 3. Cxembl Mopdosoruueckoro cTpoeHus npoduiei no4s 1id KaTeH Ha namHe 240-1eTHero Bo3-

pacra JIyroBo-CTEHOT'0 yJ4acTKa (cIeBa — CKJIOH CeBEPHOM SKCIIO3UINH, CIIpaBa — CKJIOH FO’KHOH JKC-
TTO3UIINH )
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Bonee cnoxnble, craguaibHble SBICHUS arpOTeHHOW TpaHC(QOPMAIMM XapaKTEPHBI IS TY-
MYCHOI'O COCTOSIHMS TI04B, COAEPKaHMA U paclpeaeeHus] KapOOHAaTOB U IIEI0YHO-KUCIOTHBIX YCIIO-
Buil. Tak, 3anacel eymyca B IoUBax Ha CKIOHOBBIX MO3UIMAX B apeajie CephIX JECHBIX MOYB yOBIBAIOT
mpu pacnaiuke B nepsbie 100 et Ha ckioHax Kak ceBepHoi (12 % ot 3amacos 3a 100 jeT), Tak U 10K-
HoH (8 % ot 3amacoB) skcno3uruu. B nepuon ot 100 go 160 et gerymudukanus mpoaosnKaeTcs: Ha
CKJIOHAX 0KHOM aKkcno3umuu (12 % 3a 60 neT), a Ha CKIIOHAX CEBEPHON 3KCIO3UINU OTMEUEHO BO3-
pactanue 3anacoB rymyca (6 % 3a 60 net). B apeane uepHo3éMOB TeMnbl AeryMU(DUKALIMHA BOJOPAa3-
JENBHBIX TT0YB MPUMEPHO COOTBETCTBYIOT BBIBJICHHBIM JUIA CEPBIX JieCHBIX MouB (8-12 %), yObuih
3aracoB HaOIoaeTcs BIUIOTh 1o nepuona 140-240 ner pacmamiku. [IprarHaMu CHIXKEHUST CoJlepKa-
HUSI TyMycCa M €ro 3aracoB B arpo4epHO3eMax MOTYT ObITh WHTEHCHBHAsS MHHEPAIH3allUsl OpraHnye-
CKOT'0 BEIIECTBa IT0YB Ha MaIlIHe (B TOM YHCJIE B CBSA3U C OTUYKICHUEM YIiepoJa ryMmyca ¢ yposkaem),
YMEHBIIICHUE TOCTYIUICHHUS PACTUTEIHHBIX OCTATKOB, WHPUILTPAIMOHHBIC TTOTEPH T'yMyca, MeXaHH-
YyecKasl 3aChIlKa T'YMYCHPOBaHHOTO MaTepHalia B IMOANAXOTHYIO TONILY 110 TPEUMHAM YCBIXaHHs, 3pO-
3MOHHBIM CMBIB 1 HHTEHCUBHBIM EPEHOC BCIECICTBHE ACATEIEHOCTH 3€MIIEPOEB.

BnusiHue pacmaiiky Ha epaHyioMempuieckuli cocmag IecOCTEHbIX MOYB MPOSABISIETCS cla-
00, Kak B Tpefenax MHUPOKOJINCTBEHHO-JIECHBIX, TaK M JIyTOBO-CTEMHBIX y4acTKoB. OTMeueHO He-
OonplIoe M3MEHEHHE NPOQUIBHOTO pacHpeAeieHus] OTACAbHBIX (Ppakiuil MoYB Ha MamHAX. B u3y-
YEHHBIX CEPbIX JIECHBIX MOYBAX JETKOTIIMHUCTOTO U TSHKEJIOCYTJIMHUCTOTO COCTABOB BBISIBJICHO CTJa-
KUBaHUE pajualibHON MudQepeHnnanuy BelaeICTBHE PACTIalllKH; B YACTHOCTH, MOBBIMIACTCS KOJTHYE-
CTBO WJIMCTBIX YaCTHIl B TAXOTHOM TOPHU30HTE 3a CUET FOMOTE€HU3ALMU BEPXHUX OMOA30JECHHBIX MOI-
TOPHU30HTOB C HIDKEJISKALIMMU, MeHee 00eIEHHBIMU WiIoM. Ha cTapo-0CBOGHHBIX TEPPUTOPHUSIX OTME-
YeHO BBIPaBHUBAHME MPOQUIBHOTO pachpezieficHus wia. B depHO3éMax THIWYHBIX Ha JITUTEIBHO-
OCBOEHHBIX 3eMJISIX (C BO3PAacTOM pachamiku okono 250 yeT) 3aMeTeH JIOKaJIbHBIM MaKCUMyM WA B
MIOJIIaXOTHOM TOPH30HTE — Pe3yJIbTaT arpojecCUBaXka, MpoLecca MEePEeIBIKEHHS MIIUCTBIX YacTHUI U3
MMaXxOTHOTO TOpH30HTa B HInkenexamwmii (Yenaes u ap, 1998). [Iposenenus arponeccuBaxa oOHapY-
’KMBAIOTCSl HA CKJIOHAX KaK CEBEPHOM, TaK M I0KHOM skcmo3uiuil. s mamen 150-neTHero Bo3pacrta
pe3ysIbTaT arpojiecCHBaXka HE BBIABIACTCS, YTO, BEPOSITHO, CBUICTEIBCTBYET O OOJBIIOM XapakTep-
HOM BPEMEHH AAaHHOIO mpolecca. Takke BBIIBICHA 3aBUCUMOCTb COJCPKAaHUSI WINCTON (pakiauu ot
9KCIO3UIUH, YTO MPOSIBISIETCS KaK HA (JOHOBBIX y4yacTKax, Tak ¥ Ha mamHsax 140- u 240-1eTHeTo BO3-
pacTa: CKJIOHBI FO’KHOM 3KCMO3UIMM XapaKTEePHU3YIOTCS MOBBIIMIEHHOW J0Jei Wiia 1Mo CpaBHEHHUIO CO
CKJIOHAMHU CEBEPHOM IKCIO3ULHH.
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Puc. 4. I3smenenue 3anacos rymyca B cioe 0-200 cm (cneBa) u cpeaneil IoTHOCTH mouB B cioe 0-100
cM (cIipaBa) Ha CKJIOHOBBIX MO3UIMAX NPH pacnamnike (yKa3aHbl CpeIHHE 3HAYECHHS 110 5 pa3pe3aM Ha
ckiioHax). PacimpoBka 0003HaYeHHI CM. pHC. 2.

Cooepoicanue kapbonamos B TIOUBAX TAaK)KE€ MMEET CTaJHAJbHBIN XapakTep M3MEHEHHS BO

BpeMeHH. KateHbl (QOHOBBIX CEepBIX JIECHBIX MOYB IOJ JIECOM XapaKTEPU3YIOTCS KCIO3MIIMOHHBIMU
pa3IUYUsAMU: TIeIOTeHHBIE KapOOHATH 0OJiee MHTEHCHBHO HAKAILTUBAIOTCS HA CKIIOHE MHCOJHUPYEMOM
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9KCIO3ULUH, a HA CKJIOHE TEHEBOW AKCIO3UIMH OoJiee XapaKTepHO MX BhILIeTadyuBaHue. s mous Ha
CKJIOHAX FO’KHOM JKCMO3UIMK B BEPXHUX 3BEHBAX KaTeHbI /I mepBblX 100 jeT pacmamiky BhISBIEHA
CTauA TIOJTSHKKH KapOOHATOB M3 MAaTEPUHCKOM MOPOJIBI, KOTOpasi 3aTeM CMEHSETCSl CTaaueil UX BbI-
nieJavynBaHusl. B mouBax HUKHUX 3BEHbEB KATEHBI MPOUCXOIUT MPSIMO MPOTUBOIOI0KHASL TCHACHLIUS
— CTaJHs arpOTEXHOT€HHOTO BHINIEIAYMBAHUS CMEHSIETCS CTaMeH aKKyMYJISIIIAK KapOOHATOB.

YepHo3E€MBI TUIHMYHBIE HA y4acTKaX JYrOBOW CTEMM TaKXE XapaKTEPU3YIOTCS HEpaBHOMEP-
HBIMH BO BPEMEHM TPEHIIaMH HAKOIUIEHHUS KapOoHaTOB. B mMouBax Ha CKIIOHAX TEHEBBIX 3KCIIO3ULINI
BhIIIEJIAYMBAaHUE B HAYJIbHBIN mepruo]i ocBoeHus (140 yieT) cMeHsieTcs: akKyMyJIsIIuel, a Ha CKIOHAax
I0XKHOHM JKCIO3UIMK — HAa00OpOT, aKKyMYJISIMsI CMEHSIETCS BBIIENaYnBaHUEeM. B HM)KHUX 4acTax
BCEX M3YUYCHHBIX MMOYBEHHO-TEOXUMHUYECKUX KAaTeH KapOOHATHl MHTCHCUBHO BBINICIAYMBAIOTCS, BHE
3aBUCUMOCTH OT OKCIO3MLHUHM CKJIOHA M BPEMEHH pAaclallkd, YTO MOXKET OBITb OO0YCIIOBICHO
JIOTIOJTHATEIEHBIM TIPUTOKOM BJIATH C BEPXHUX TO3UIIHIA CKIIOHA.

L]enouno-kucnomuule ycnosus JECOCTENHBIX TOYB TaK)KE HM3MEHSIOTCS B 3aBUCHMOCTH OT
BO3PACTa CENbCKOXO35ICTBEHHOTO OCBOCHUS, MPUUYEM HA PAa3HBIX BPEMEHHBIX CTaIHSIX U AJISl CKIIOHOB
Pa3HOM SKCMO3ULUH HAOIIONAIOTCS Pa3InuHbIe TPEHIB U3MEHEHHNH. Tak, TeMHO-Cephle JIECHbIE TOYBBI
IIMPOKOJIMCTBEHHO-JIECHBIX YYaCTKOB Ha BOJOpa3fefiaX HCIBITHIBAIOT MPOTPECCUBHOE IMOAKHUCICHUE
o Bcemy rnpoduro B mepseie 100 et pacnamky, U MOJKUCICHHE HIDKHEN 9acTH NpOoWIIs ¢ MOIIe-
JavrBaHWEM BepxHel dactu npoduis B mocneayromiie S0 net pacnamku. Ha ckiioHax ceBepHBIX IKC-
no3unuii Ha niepBoi craguu (0-100 mer), HaMPOTHB, BBISABICHO MOJIIETAYMBAHUE TOYB, HA BTOPOIl
craguu (100-160 ner) — cimaboe moakucienne. Ha ckiioHax 10KHON SKCIO3UIINH BBISBIISECTCS JIaTe-
panbHasg muddepeHnranus: B BEpXHUX YacTsIX CKIIOHOB PEAKIU CPEbl C1a00 M3MEHSETCS 3a IePBhIe
100 neT pacmamky ¥ UHTEHCHUBHO MOJKUCISETCS B MOCIEAYIONINHA NMEPUO; B HIDKHEN 4acTH CKJIOHA
0 BCeW AITUTENbHOCTH OCBOSHMSI HaOJII01aeTCsl MOAIeIadyBaH1e.
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Puc. 5. Pactipenenenue 3amacoB kapOonatoB (cioit 0-200 cM) B moyBax KaTeH JTyroBO-CTEIHOTO yda-
cTKa; A — ckioHHI ceBepHOH dKcro3unnu (CC — mamas 240-netaero Bo3pacta, MC — namrast 140-
netHero Bo3pacta, @C — 1enuHHBINA y9acToK cTemni), b — ckioHs! 103kHO# 3xcno3uruu (CHO — manras
240-netnero Bo3pacta, MIO — namns 140-netnero Bo3pacta, @HO — meIHMHHBINA Y9aCTOK CTEIIN)

B dgepHo3€éMax THNMHYHBIX BIUSHUAE BO3pACTa PACHAIIKH, & TAKKE JKCIIO3HWIIMH CKJIOHOB Ha
3HaueHus pH cka3pIBaeTCs TONBKO ISl BEPXHEW U CpeHEH yacTeil mpoduiis mouB; i aKKyMYJISITUB-
HO-KapOOHATHBIX TOPU30HTOB Pa3Nuus HE CyllecTBeHHBI. B mouBax 140-nmeTHel mamrHu BEISBICHO
MHTCHCHUBHOE IOJKHCIICHUE BEPXHEH YacTH MMOYBEHHOro npoduis (puc. 4), 4To MOXKeT ObITh 00Y-
CJIOBJICHO BBIIIETIAYMBAHUEM PACCESHHBIX (JIAOMIIBHBIX) KapOOHATOB BCIEICTBUE MOCTOSHHOTO PhIX-
nenust pu Benamke (Yernaes, 2008). Haubonee WHTEHCHBHO TOJKUCIICHNE BHIPAKEHO JJISI CKIIOHOB
CEBEPHBIX 3Kcmo3uluil. B nanpueiimmi neprox (1o 250 jeT pacnaliku) HaOJII01aeTCsl OIS IavynBa-
HHUE, YTO MOXKET OBITh O0YCJOBJICHO NCHCTBHEM 3PO3UOHHBIX MPOIECCOB, MPUBOMSIIINX K HOIHITHIO
KapOOHATO-HACKHIIIICHHOW TOJIIN K TOBEPXHOCTH.
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Puc. 6. Ocpenuénnple 3Ha4eHUS TPOPUILHOTO pactpenencHus pH mo kaTeHaM JTyroBo-CTEIHOTO yJa-
CTKa MCCIIEAOBAaHMS; A — CKIIOHBI I0’)KHOHM 3KCIIO3UITHH, b — CKIIOHBI ceBepHOI 3kcro3uruu O603Haue-
HUA KaTeH cM. K puc. 1.

3akiaoueHue.

Y CTaHOBJIEHO CYIIECTBEHHOE BIMSHUE JUIMTEIBHOCTH CEITBCKOXO3SHCTBEHHOTO OCBOCHHUS Ha
CBOMCTBa MOYB U CTPYKTYpY MOYBEHHOTO MOKpoBa. [IouBbl B palioHaX HIMPOKOIUCTBEHHO-IECHBIX
TUTIOB JIAHIA()TOB UCTIBITBIBAIOT KOMILIEKC U3MEHEHHH, KOTOPBII MOXHO OXapaKTEepHU30BaTh TEPMHU-
HOM «IIPOTpajallyish»: UCXOHbIE TEMHO-CEpHIE JIECHBIE MTOYBHI MPE0OPa3yIOTCsl B YEPHO3EMBI OIO/I30-
JIEHHBIC U BBIIIEIOYEHHBIC, YTO BRIPAKAECTCS B YBEIMUEHUH MOIITHOCTEH T'YMYCOBBIX TOPH30HTOB, Ha-
KOIUICHHH KapOOHATOB, IMOSBICHHA MOP(OIOTUYECKHX MPU3HAKOB CTEITHOTO IMOYBOOOpAa30BAHMS.
CTpyKTypa MOYBEHHOTO MOKpOBa B pailoHaX JIyrOBO-CTEMHOTO THMa JaHamadra mpeobpasyercs B
MEHBIIEH CTENCHU. BBIABIEH CIEAYIOIMMN P, XapaKTEpU3YIOLIUNCS YCI0KHEHUEM CTPYKTYpPBI II0Y-
BEHHOI'0 TMIOKPOBA BCIACACTBUE PACHALIKU: CKJIOHBI CEBEPHOM 3KCMO3ULUU CO CPETHUM BO3PACTOM pac-
namku (100-200 51eT) — CKIOHBI F0XKHOW SKCIO3UIMA CO cpeIHuM Bo3pacToMm pacmamku (100-200 ner)
— CKJIOHBI F0’KHOM 3KCITO3UIIMKU HA yYacTKax C JJIMTEIbHOW paclaiikoi.

B antpomnorenHoii TpaHcopManuy B IpOIecce OCBOSHHUS CEPHIX JIECHBIX MOYB U YEPHO3EMOB
MPOCIEKUBAETCSL CTAAUANIBHBIN XapaKkTep U3MEHEHHUS UX CBOMCTB. 3aMeJIeHHEe UHTEHCUBHOCTHU IPO-
necca xapakTepHo s aerymudukanun. Ctaduian3anysi BO BpEMEHH TI0Ka3aTesiel B CTapOOCBOCHHBIX
YepHO3eMaxX OTMEUYEeHa JUIsl MOIIHOCTEH T'yMYCOBBIX TOPH30HTOB, IUIOTHOCTH, COAEpXaHus (usznde-
CKOM rimHBI 1 uia. [na npyroro psaa nmokasateneil — BeanuuHbl pH, 3amacoB kapOoOHAaTOB — OTMeYa-
€TCsI CMEHa BEKTOpa MX Pa3BUTHUS BO BPEMEHHU.

B memnom, mouBsl Ha TEPPUTOPHAX C OoJiee UIUTETBLHBIM CPOKOM OCBOCHHUS — KaK B JyTOBO-
CTETTHOM, TaK U B JISCHOM 30HAIbHBIX THITaX JIECOCTEITHOTO JIaHAMmA(PTa — 00JIAJaf0T MOBBIIIEHHBIMHI
MIPU3HAKAMH 3PO3MOHHOMN JeTpajalliiv, U, COOTBETCTBEHHO, TPEOYIOT IepBOOYEPEIHOTO IPUMEHEHS
MOYBOOXPAHHBIX MEPOIIPHUATHI U CEBOOOOPOTOB, 110 CPABHEHUIO C HEJJABHO OCBOSHHBIMH TAIIHAMMU.

Hccneoosanue svinonneno npu ¢huuancosoii noodepxcke epanma PODOU No [3-05-41158
PIO a.
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POJIb IIOYB B YCTOMYUBOCTH BLICOKOIOPHBIX JIAHAIIIA®TOB FACCEMHA
TEJELNKOI'O O3EPA
Kysneunona O.B., Enbunaunosa O.A.
HUncmumym 600nvix u sxonocuneckux npoonem CO PAH, I'opno-Anmaiickuil ¢hunuan,
Pecnybnuxa Anmau, Poccus
gafivep@mail.gorny.ru

[louBa sBNsETCS BaKHEHIIMM KOMIIOHEHTOM 3KOCHUCTEMBI, BO3/ICHCTBHE YelIOBeKa Ha Hee
MPHUBOANT K €€ M3MEHEHHUAM. YacTo mpu M3y4eHHH TEeXHOTEHHOTO 3arpA3HEHHs OKPYKaIOIMIEH cpenpl
BCTAaeT BONPOC 00 OIIEHKE 3AIUTHHIX BO3MOXXHOCTEH IOYB IO OTHOIICHHIO K TSKEIBIM METallIaM,
3aHUMAIOIIUM OJIHO U3 IIEHTPAJIBHBIX MECT B PSIy 3arpA3HSIOMNX BemlecTB. [[04BbI 3HAYUTENHHO OT-
JMYA0TCA TI0 CBOMCTBAM M COCTaBy, M TIO3TOMY MMEIOT Pa3IUYHYIO0 CIIOCOOHOCTh MEPEBOIUTH TOKCH-
KaHTBHI B CIIA0OMHUTPUPYIOIINE H MAIOIOCTYIIHBIC JJIsl pAaCTeHUI coemuHenus. JIo Tex mop, moka TsKe-
JIBIe METAJUIBI MPOYHO CBSA3AaHBI C COCTABHBIMH YAaCTAMH TOYBBI U TPYTHOJOCTYITHBI, UX OTPUIIATENb-
HOE BIIUSHHE HA HEE U OKPYKAIOIIYI0 cpeny Oy/IeT He3HAUYNTEIbHBIM.

Lenp wccienoBaHuss — U3ydeHHEe (QU3NKO-XUMHUYECKHX CBOWCTB OCHOBHBIX THIIOB ITOYB HC-
CJICJIOBAHHOM TEPPUTOPHUH U WX BIHSIHUS Ha OY(PEPHOCTH MO0 OTHOIICHHUIO K TSDKEITBIM METaIJIaM.

Omnueckre U QU3NKO-XUMUYECKHAE CBOWCTBA MOYBLI OMPEACISUTA OOIIETPUHITHIMA B MTOY-
BOBEJICHUU U arpoXUMHUH MeToAaMu, Oy(depHyro cmocoOHOCTh — Mo mKayie OyQepHOCTHIIOUB MO OT-
HOLICHUIO K TSDKENBIM MeTaiiaM, pazpadotannoit B.b. Mneunem [1,2] Ha 6a3e 7aHHBIX 00 HHAKTHBH-
pylolieM BIUSHUY Ha TsDKEJIbIE METaJIbl CBOWCTB M COCTaBa MOYBBI, KOTOPOE paHee ObLIO TOCTATOYHO
nosiHo u3ydeHo [.51. PunbkucoMm [3], B crienuansHO MOCTABICHHBIX BETETAIMOHHBIX OMNBITaX C CEJlb-
CKOXO3SIICTBEHHBIMU KYJIBTYpaMu, TJie B KauecTBE CyOCTpara MCHOJIb30BAICS OTMBITHIH KBapLEBBIT
MIECOK, TP MIOCTEIICHHOM BO3PAaCTaHUM 03Bl Pa3IeIbHO BHOCUMBIX TyMyca, (U3MYECKON TIMHBI, Kap-
0OOHATOB, OKCHJIOB JKeJie3a U aJlIOMUHUS WM n3MeHeHnH pH.

K ¢dakropam, cnocobcrByromum ynepxannto TM 1ouBoii, oTHOcsATCs: oOMeHHas ancopOuus
Ha MOBEPXHOCTH IJIMH, 00pa30BaHue KOMIUIEKCHBIX COCMHEHUH C TYMYCOM, MTOTJIOIIEHHE THAPATHPO-
BAaHHBIMHM OKCHJAMH aJIIOMHHUS, JKeJie3a, Mapranua u T. 1, a Takke (GOpMUPOBaHUE HEPACTBOPUMBIX
COCIMHEHH, 0COOEHHO B BOCCTAHOBUTEINILHBIX YCIOBUAX. B 0TedecTBEHHOM U 3apyOekHO# nTuTepary-
e UMEIOTCSI MaTepHalibl IO U3YyUYEHUIO OY(PEepHOCTH MOYB 10 OTHOLICHHUIO K TsDKEJIBIM MeTajuiaMm [1, 2,
4], nana onenka jyia 3amagHor Cubupu [1], 3amagHoro 3abatikanbs [S], Ykpannckoro [Tonecks [6].

K BeicokoropueiM nanamadram Oacceitna Tenenkoro osepa OTHOCHUTCS KOTJIOBHHA 03epa
bxynykynb, e 6epeT Hauano OCHOBHOW nmpuTok Teneunkoro o3zepa— p. Uynblmman, 1011 KOTOPOTO B
nutanun o3epa okoso 70 %.Breicota Hax ypoHeMm mops 2200 M. Ha ¢opmupoBanue nous 0ojbiioe
BJIMSIHUE OKAa3bIBAIOT crenuduyeckre (pu3nko-reorpaguueckie 0COOCHHOCTH TEPPUTOPHU: HU3KHE
TEMIIepaTyphl, HATHYHE MEP3JIOTHI, IUIOCKHHA penbed, mepeyBlakHeHne, 3a00JauuBaHue, OTJeeHHE,
3aMeJICHHBIH OMOTreHHBIH KpyroBopoT. CoBMecTHOE ACHCTBHE 3THX (PaKTOPOB, HEOMArONpUSTHBIX
Ut (popMUpOBaHUS IOYB, MPEIONIPEEIISET HU3KYIO0 CAMOOYHCTUTEIBHYIO CIOCOOHOCT ¢ MUHUMAJIb-
HOM yCTOMYMBOCTBIO U HU3KOW CKOPOCTHIO BOCCTAHOBJICHHUSI.

[TouBeHHBIH MOKPOB BHICOKOTOPHBIX JaHaiadToB Oacceiina Tenenkoro o3epa, IpeacTaBlICH B
OCHOBHOM TOPHO-TYHAPOBBIMH M TOPHBIMH JIYyTOBO-CTEIIHBIMH TOYBaMH. bydepHyro crmocoOHOCTH
TIOYB OTIPEAETISUIH I BEPXHUX T€HETHIECKHIX TOPU30HTOB.
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