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IMpencrapieHbl pe3ysibTaThl TOYBEHHO-TEHETUYECKUX UCCIIeIOBAaHWI, TPOBEACHHBIX Ha IEPHOBO-TIOA30-
nucThix mouBax (Albic Retisols), cdhopMupoBaHHBIX Ha CYTJIMHUCTHIX MTAJIEOKPUOTeHHO-TIpe0Opa3oBaHHBIX
MoYBOOOpa3ywIIMX nopoaax, B ['psa3oserikom paitoHe Bosioronckoit o6i1actu. IlpemiaraeTcss KOHLETINS
POJI KPUOJMTOTEHHBIX TIPOIIECCOB B MO3IHEM TUIEHCTOLIEHE, ONpeneUuBIINX (POPMUPOBAHUE U IBOJIO-
LIMI0 COBPEMEHHBIX NI€PHOBO-MOA30JUCTHIX MOYB ceBepo-BocToka BoctouHo-EBporneiickoii paBHUHBI.
PaccMmarpuBaemasi COBOKYITHOCTh KPUOJUTOTENOTE€HHBIX ITPOLIECCOB M MaJeoNprU3HAKOB, ChOpMUpPOBaH-
HBIX B pe3yJIbTaTe 3TUX MPOLIECCOB B COBPEMEHHBIX 30HAIbHBIX IEPHOBO-TTOA30JIMCTHIX ITOYBAX, [TO3BOIMJIA
PEKOHCTPYMPOBATH YCIOBUS (hDOPMUPOBAHUS TTOYB, PACIIOIOXKEHHBIX B MEPUIISILIMATILHOM 00acTH Bajl-
naiickoro oJyieneHeHus. [lojlyueHHbIE pe3ybTaThl PAaCIIMPUWIN TPENCTABICHUS O BIUSHUM TIPOLIECCOB
MMO3IHETIENCTOLIEHOBOTO KpHOTreHe3a U IUTOreHe3a Ha 9BOJIIOIMI0 COBPEMEHHBIX A€PHOBO-TTOA30IMCTHIX
nouB ceBepa BocrouHo-EBpomneiickoii paBHuHBI. [Ipemiaraercst BoIIEISITh MaJICOKPUOIUTOTEHHbBIE TTOY-
BeHHbIE KOMOMHAIIMU B CTPYKTYp€ MOYBEHHOTO MOKPOBA KaK pe3yIbTaT NeMCTBUSI COBOKYITHOTO TIPUPOI-
HOTO TIpoliecca — KpUOJIMTOIeIoreHe3a MO3IHero MieiicTolieHa 1 roJiolieHa.

Knouesvie crosa: mouBooOpa3oBaHue, IMajJeoNOYBOBeeHUE, MO3MIHUI TUIeCTOLIeH, rojiolieH, Retisols,
Stagnosols
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BBEJEHUWE

YueHue o CTpyKType MTOYBEHHOTO MOKPOBA U O 30-
HaJIbHOCTH II0YB SIBJISIETCS OMHUM M3 BaxKHEHIIINX B
MMOYBOBEACHUN W 3aTparuBaeT 3BOJIIOIIMOHHBIE U
reorpauyeckye ero HampabiieHUsl. AKTyaJbHOCThb
HACTOSIIIETO MCCIIeIOBAHUS OIIPEIEIISIETCS ero TeO-
pETHMYECKON 3HAYMMOCTBIO IJISI Pa3BUTUSA OOIICH
TEOpUHU 3BOJIOLIMM IIOYB M IIOYBEHHOI'O MOKPOBa,
reorpapuu m Kaprorpaduu mouB. M3ydeHune ponu
JIPEBHUX MPOIIECCOB B (POPMHUPOBAHMUU COBPEMEH-
HBIX TI0YB — BakHas 3a7a4ya He TOJIBbKO IS ITajieo-
IIOYBOBEACHNSI M MOYBOBEACHMS, HO M IUISI OOIIEi
TeOpuM 3BoIOIMU Omocdeprl. B padorax MHOrmx
uccaegoBaTesieil paccMarpuBaeTcsl (popMupoBaHUe
IIOYBBI U €€ MeCTO B Ouocdepe, MoKa3aHOo, YTO CO-
BpEMEHHBIII MMOYBEHHBIN MOKpOoB BocTouHo-EBpo-
MEICKOIl paBHUHBI — pe3y/JabTaT U3MEHUMBOCTU Ma-
Jieoreorpapuieckoii 06CTaHOBKU B ITO3THEM ILIeii-
CTolleHe W TroJjiolieHe. B Hacrosieir pabote
SBOJIIOLMS TIOYB U3Y4YaeTCs C ITO3ULIUIT COBOKYITHO-
CTH IIPOLECCOB M (PaKTOpPOB, CYIIECTBOBABIINX B
MO3IHEM IUICMCTOLIEHE U TOJIOLEHE, ONPEASTNBIINX

¢dopMUpoBaHUE COBPEMEHHBIX JI€PHOBO-TION30/I1-
CTBIX TIOYB ceBepo-BocToka BocTouHo-EBporeii-
CKOW paBHUHBI.

B wnacrosgmee Bpems miss Boctouno-Espomneii-
CKOM paBHUHBI MPEIIOXEHbI Pa3IMYHbIe KOHIIETI-
UM CMEHBI XOJOMHBLIX (JIGAHUKOBBIX) M TEILIBIX
(MeXJIeIHUKOBBIX) 3II0X, OMPEACIMBIINX CIIELIU(PI-
Ky IOYBOOOpa30BaHUsl, BOCHOBE KOTOPOI JICXKUT Ia-
JneokpuoreHes [8, 9, 11, 12, 14, 16, 18—20, 24, 25, 28,
29, 31, 33, 34]. Pesyabrarhl IPOLIECCOB ITO3MHEILICH-
CTOLICHOBOI'O KpHOTeHe3a Ha ceBepo-BocToke BocTou-
Ho-EBponeiickoii paBHUHBI OTYETIMBO IIPOSIBIISIIOTCS B
BUIE PEIUKTOBON KPHMOTCHHOH MOPMOCKYIIBIITYPHI
(PKM mi1u najaeoKpuoreHHOro MuUkKpopeiabeda), cre-
IEHb BBIPAXXEHHOCTU KOTOPOM U3MEHSIETCSI U IIOIYM -
HeHa TreoMOp(OJOrMYeCKMM U JIMTOJOTMYECKUM
dakTopam [2, 5,7, 9].

B pabote [3] mns m3ydyaemoro peruoHa Obuia
MpeiioXKeHa KOHILEMNIUS MaJleOKPUOTeHHOro Ipo-
HUCXOXIEHUS U (PYHKLIMOHUPOBAHUSI [TOYB U [TOUBEH-
Horo rmokposa. B uccnenosanusx 16, 17, 31] reHesuc
TMOBEPXHOCTHBIX ITAJICOIIOUB JIECCOBBIX BOIOPA3ACI0B
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eHTpa Boctouno-EBponeiickoii paBHUHBI paccMaT-
pUBaeTCs B 3aBUCUMOCTH OT MOJOKEHUS UX B CUCTE-
Me 3alaauHHOTO Mukpopenbeda. ®punnann [27] no-
Ka3zaj, YTO MUKPO- U Me30opefibed pas3iuyHbIX Tep-
pUTOpUIL  ompenesieT CTPYKTypy IOYBEHHOTO
MOKpOBa, TPEACTaBICHHYIO MOYBEHHBIMU KOMOU-
HalusIMM (WJIM COYETAHUSIMMU), COCTOSIIMMU U3
3JeMEHTapHBIX MTOYBEeHHBIX apeanoB (DIIA), c on-
HOCTOPOHHEM CBSI3blO, IJIe MOYBBI MEXOJIOUMA TTOI-
YMHEHBI TOYBaM OJIOKOB.

OnmHako 3a MHOTOJIETHUI Mepuo MccienoBaHuii
pa3HbIMU CHEUATUCTAMU W3YYEHBI JINIIb OTIEIb-
HbIE€ CTOPOHBI BIMSHMS MaJIeOKPUOTreHe3a Ha DBOJIIO-
uuio noys BoctouHo-EBpomneiickoii paBHUHBI, YTO
HE CO3[1aJ10 LIEJIOCTHYIO KapTUHY POJIM MajleOKpUOre-
He3a B 3BOJIIOIUM MOYB O003HAYEHHOIO pPEervoHa.
DBOJIIOLIMS TTIOUB B HAacTOsI1Iei paboTe paccMaTpuBa-
€TCsI KaK pa3BUTHE BO BpeMEHU U IPUOOPETEHUE CO-
BpPEeMEHHBIX (HOBBIX) CBOWMCTB IEPHOBO-IION30JIM-
CTBIMU TTOYBAMM B CBSI3U C MpolieccaMy KpUoreHe3a
W JIUTOTeHe3a B MO3IHEM IUICHCTOLICHE, JUTOTeHE3a
U TegoreHe3a B rosoueHe. KpuonuronemoreHes —
COBOKYMHOCTb CMEHSIIOIIMX IPYT Apyra U MpOucCX0-
JISIIIUX OOHOBPEMEHHO IIPOLECCOB B IMTO3MHEM IJIeTi-
CTOLIEHE U TOJIOLIEHE, YIACTBYIOIINX B 3BOJIOLINU U
dopMUPOBAHUU COBPEMEHHBIX IT0YB. MHBIMU CTOBa-
MU, IPEANOojaraeTcs, YTo FreHe31UC MOYB OIpeaeIIsiI-
Csl TIPOLIECCAMU UM PEIYTbTATAMU 3TUX MPOIIECCOB,
BBICTYIAIOIIMX KaK (haKTOPHI:

1. (DaKTOp najeokKJMmara B IMO3aHEM IJIEUCTOLIE-
HE 1 IOJIOIOCHE OIIpCACIIATI ITPOLUECChl KPUOTCHE3A B
MO3JHEM IJICCTOLIEHE U MEeA0reHe3a B FOJIOLICHE.

2. Ilpouecc kpuoreHe3a B MO3IHEM IUICHCTOLIEHE
chopMHUpOBaIT TAJIEOKPHOTEHHBIIT MUKpopeabed, Ko-
TOPBIi SBUIICS (haKTOPOM TSI TIeIoreHe3a B TOJIOLICHE.

3. IIpouecc muroreHesa (majeoceAMMEHTOreHe3a)
chopMHpOBaJ, a MpoIecC NajleOKPUOreHe3a Mpeod-
pa3oBaJl MUHEpaJbHBINA MTPOGUIb MOYBbI B O3THEM
IUIeHCTOLIEHE U TOJIOLICHE.

4. COBOKYITHOCTb MPOLIECCOB TMAJIEOKPUOJIUTOTE-
He3a orpeelinia NajeoKPUOTreHHbIIT MUKpOpebed
TEPPUTOPUM, a BIIOCJIECACTBUM MUKpOpeabed Kak
¢dakTop 00ycioBUI (OPMHUPOBAHUE ITATICOKPUOIM-
TOT€HHBIX TTOYBEHHBIX KOMOMHALIMI JepHOBO-TIO-
30JIMCTBIX TIOYB.

Ilenp pa®oOTBl — YCTAaHOBUTHb 3aKOHOMEPHOCTU
BJIUSIHUS COBOKYITHOCTH MPOLIECCOB KPUOJIUTONEIO-
reHe3a B MO3[HEM TUIEMCTOLIEHE U FOJIOLIEHE Ha 3BO-
JIIOLIIO COBPEMEHHBIX I€PHOBO-TIOA30JUCThIX TTOYB
1 hopMUpoBaHNE KOHTPACTHOTO MOYBEHHOIO ITO-
KpoBa ceBepo-BocToKa BocTouHo-EBponeiickoit
PaBHUHBI.

OBBEKTbBI M METOJ bl

HMccnenoBaHust MpoBOAWIM Ha JEPHOBO-IOA30-
JIMCTBIX MouYBax B Ipsi3oBenikoM paitoHe Bomoron-
CKOM 00JacTM Ha KJIIo4eBOM ydacTtke “IpsizoBelr”.

ITOYBOBEJEHUWE
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Teppuropust ucciaegoBaHUsT OTHOCUTCS K TaTbHUM
oTrporaM JlaHMJIOBCKOI BO3BbIIIEHHOCTU. Penbed
MpeACTaBIcH OOIIMPHBLIMU CIA0OIIPUIOAHSITHIMU
MMOYTH IUIOCKMMH BOIOPAa3ACIbHBIMU IIOBEPXHOCTSI-
MU C JUIMHHBIMU TIOJIOTUMU CKJIOHAMM, TIepPexosi-
IIMMH B II0JIOTO-IIOKATHIE CKIJIOHBI K JOJIMHAM pPeK U
pyubeB. AdcomoTtHble oTMeTKH 170—200 M. TTouBo-
oOpa3zyrolire Iopoabl — MOKPOBHBIE ITbIIEBATHIE CY-
IJIMHKY MOIIHOCTBIO OKOJIO 3 M, IIOACTUIacMEIC
MOIIIHBIM KOMIUIEKCOM MOPEHHBIX, (hJIFOBUOIJISIIIN-
aJIbHBIX M O3E€PHO-JIEAHUKOBBIX OTJIOXeHMii. Pac-
cMaTpUBacMbIe COBpPEMEHHBIE AEPHOBO-IION30/I1-
CTBIC TTOYBHI C(hOPMUPOBAHEI HAa TTOKPOBHBIX CyIJIM-
HUCTBIX OTJIOXKEeHUIX. Ha uccienyemoit Teppuropun
OTYCTJIMBO IIPOSIBISIETCS ITaJICOKPUOTEHHBIIA MUKPO-
peabed. IToBepxHOCTH OpraHM30BaHa B IIOJIMTOHEI,
rPaHUIbl MOJUIOHOB M MEXOJIOUHbIE MOHMXKEHUS
BBIpaXX€HBI HEKOHTPACTHO, IIOJIMTOHAJIbHOCTh UMEET
HECKOJIBLKO TTOpSIaKoB. Mukpopenbed cpopmupoBaH
3a CYET MOrpeO0eHHBIX (PEIMKTOBBIX) ITAaJICOKPHUOTeH-
HBIX CTPYKTYP, (POPMUPYIOIINX MEXKOI0YbS U 3ara-
IuHBL. CTPYKTYpbl pa3nudHBIX (opM M TeHepaluii
3aIl0JIHEHbI Pa3HbIM II0 I'PaHYJIOMETPUUYECKOMY CO-
CcTaBy MarepuajoM. Takoe 3aKIroueHue o0ecrneyeHo
W3YYEeHHUEM JIECSITKOB Pa3pe30B MHOTMMH CIICIIATN-
CTaMH, B TOM YMcCJie COOCTBEHHBIMU MCCIICIOBAHUSI-
mu [2, 3,5,7, 16, 17, 21-23, 31].

KimoueBoii yyactok “IpsizoBenr” BKIIOYaa ABa
yyacTtka: “@pon” u “Ipg3osenr”. Yuactok “Ppon”
pacniojiaraics B 500 M K ceBepo-BOCTOKY OT ¢. dpor,
Haxomserocs B 15 km Ha CB ot 1. I'psizoBen. Yua-
CTOK HaxXOOWJICSI HA BOIOPAa3Ie/bHOM ITOBEPXHOCTU C
CUJIbHOBBIpaXXeHHBIM MUKpopesibepoMm. Ha yuactke
JIJIsI CPAaBHEHMSI CBOMCTB MOYB U BBISIBJICHUS T1aJIe0-
KPUOJIMTOTEHHBIX MOYBEHHBIX KOMOMHALIMI 3aJl0-
KUJIU 1Ba pa3pes3a: OAMH Ha OGJOYHOM TOBBIILIEHUU
(pa3pes 5-2012), BTopoii B MeXOI0YHOM ITOHVKEHUN
(paspes 6-2012). Yuactok “I'psizoBer;” pacnonarajics
B 3 KM K CeBepO-BOCTOKY OT I. [psi3oBel; Ha Bonopas-
JIEJbHO MOBEPXHOCTH, BO BTOPUYHOM €JI0BO-6epe30-
BO-OCHMHOBOM JIeCy ¢ nuaMmeTpoMm aepeBbeB 20—70 cMm.
Paspesbl 3akiianpiBajii Ha OJOYHOM IMOBBILLIEHUU
(pa3pe3 9-2012) u B MeXX0JI0UHOM TTOHMXKEHUU (pas-
pe3 8-2012). B mpounioM mouyBbl 000OMX y4aCTKOB
pacnaxuBaiaucb. K MOMEHTY ucciemoBaHUsI Ha
yuyactke “@pon” chopMupoBanach 3ajaexkb, yda-
ctok “IpsizoBerr” He oOpabGaTeiBaiicsa Oosee M-
TeJIbHOE BpeMsl, U 3[1eCh C(hopMUpOBaJICS JieC.

Hcnonb3oBanu CJ'ICI[YIOH_II/Iﬁ KOMIIIEKC ME€TOO0B:

— CpaBHUTEIBbHO-TeorpauueCKMii U KapTorpa-
¢duuecknii — BHITIOJIHEHA HUBEJIMPHAs ChbeMKa M CO-
IIOCTaBJICHUE Pa3pe30B;

— MoOp(}OJOrMUecKrii U cTpaTUrpaduIecKuii —
BBISIBJICHBI (DOPMBI MUKpoOpeiabeda, Mpu U3yIeHUU
MMOYBEHHOIO IpOoduis, IMOYBOOOPA3yIOIIUX IIOPO.,
MaJcOKPUOT€HHBIX MNPU3HAKOB, TEHETUYECKUX U
npeoOpa3oBaHHBLIX TOPU3OHTOB. [eHeTHMYecKmMe ro-
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PU3OHTHI M HA3BAHUS MOYB IIPUBEIACHBI IO pa3HBIM
KjacCUUKALMOHHBIM cucTeMaM [15, 26, 30, 32];

— MHUKPOMODP(}OJIOTrMYeCcKrit MeToI — MUKPOMO-
HOJIUTHI JJ151 U3TOTOBJIEHUS NITU(POB OTOUPAU B TEX
K€ TOPU30HTAaX, YTO 1 00pa3libl TOYB Ha (hU3UIECKUE
U xumu4deckue aHanusbl. Lnuder aHanuzupoBaiu c
KCIIOJIb30BAaHUEM TOJSIPU3aALIMOHHOTO MMKpPOCKOTa
(CarlZeiss HBO 50, I'epmanust) B LleHTpe Kosiek-
TuBHOTO Toab3oBanus UO®XubIIIl PAH, ITymuHo,
Poccus;

— (GUBNYECKUMU U UHCTPYMEHTAIBHBIMU METO-
JaM1 OIpeme/sIi T'PaHyJIOMETPUYECKUII COCTaB
MOYBEHHO-TPYHTOBOM Toyu [6, 13]. MccaenoBanue
00beMHOIT MarHuTHOW BocnpuuMuuboctu (MB)
IIOYB NPOBOAWIN B MOJIEBBIX YCIOBUSX KamnmlaMeT-
pom KT-6 (Hemckas Pecry6iamka) 1Mo KaxkaoMy re-
HETUYECKOMY TOPU3OHTY I KaXKIO0TO MOYBEHHOTO
npoduis.

B mabopaTopHBIX YCIOBHSIX METOIOM MeccOays-
POBCKOIA criekTpocKonuu onpenensum Fe?™ u Fe’t. Us-
MEpEeHMSsI BBIMOJHSUIM Ha criekTpoMmeTpe MS-1104Em
(Poccuiickas @enepanysi) IIpyu KOMHATHOM TeMIIe-
parype. CHOekTpbl paciii@pOBBHIBAIM C HOMOIIBIO
nporpammbl Univem MS, uzomMepHble XUMUYECKUE
CIABUTH OIPENEISNIN OTHOCUTEbHO METAJTNUECKOTO
o-Fe;

— XMUMUYECKUMU METOJAMU OIPEACISIN Colep-
kaHue opranudeckoro yriuepona (C,,.), CO, kap6o-

HatoB, pHy, o, momBmxkHbIX P,05 11 K,0, 06MeHHBIX
ocHoBanwuit Ca’* u Mg?* [1, 4, 10];

— KiTaccu(UKAIMOHHBIM MeTon. Ha ocHOBe coBo-
KYITHOCTH MOPMOJIOTUYECKNX U (PU3UKO-XUMUYe-
CKMX CBOMCTB MOYB OMpPEAeISIIA UX Kiaccudukaim-
OHHYIO IIpUHAaIeXHOCTH [ 15, 30, 32].

PE3VJIBTATHI 1 OBCYXIAEHUWE

DakTOop NANEOKIMMATA B MO3HEM IJIeiiCTOIEHE H
roJiolieHe HA OCHOBE JIMTEPATYPHBIX TAHHBIX (T€OpeTH-
yeckmii aHaym3). Ctaguy M3MEHEeHUs MaJleOKJIMMaTa
paccMaTpuBaiv B MEPUOL, MO3AHEBANIANCKOTO OJie-
neHeHus, 24—10.2 teic. 1. H. B 1entpe BocTouHo-
EBporeiickoit paBHUHBI B 3TOT IEPHMOI T'paHHUIIA
BaJIJaiicKoTo JIETHUKOBOI'O TIOKPOBA MPOCTUpaiach
cyomupoTtHo oT BunbHioca k CMOJI€HCKY, majiee Ha
CEeBEepPO-BOCTOK K PBIOMHCKOMY BOIOXpaHUJIMIILY,
yepe3d 03. KyOGeHcKoe U gajiee Ha CeBEpO-BOCTOK
[25]. Dran oneneHeHMs Havyancs 24 THIC. J1. H. IIOCTIE
¢dopmupoBaHus “OpstHCKOIT” 1T0UYBBI (32—24 THIC. JI. H.)
U 3aBEePIIWJICS C HAYaJIOM JIeTpalaluyd MOKPOBHOTO
oseneHeHus okoJio 17 Teic. 1. H. BHYyTpU JaHHOrO MHTEP-
BaJIa B DIaBHBIN MUK noxojionaHus (20—18 Teic. 1. H.)
CKaHAWMHABCKUM JIGTHUKOBBIN IIIUT HOCTUT MaKCH-
MaJIbHBIX [IJISI TIO3[HEro TIUIeCTOlieHa pa3MepoB.
JlangmadTel OBUIM TIPEACTABICHBI TEPUTIISIIMATD-
HOM TyHApoit 1 TyHApocTenbio 10 48° N. 3aech 3a-
KaHYMBaJIaCch TIpaHuWIa CIUIOIIHOW MHOroJieTHei
MepaiioThl. KiimmaTtuyeckue ycjioBrs 3TOTO Iepuoja

OBYMHHHWKOB u np.

XapaKTepU30BAIMCh KaK PEe3KO KOHTUHEHTAJIbHbBIC,
XOJIOAHBIE, CPEIHErolOBble OCAaIKU COCTaBJISLIN
250—400 MM, TeMIiepaTypa sSIHBapsl IpUOIMKaIach K
—30...—40°C, 4TO MOYTHU NOBCEMECTHO (POPMUPOBA-
JIO MaJICOKPUOTESHHBIN MOJIMToHaIbHBIN penbed. I1o
MHeHU10 Benmuko [8, 12] B mo3aHeIeIHUKOBLE U TO-
JIolleHe cylllecTBoBajio 29 craguit TMoxojoaaHui
(oneneHeHuit) u 28 craguii MOTEIUIEHUIA KJMMarta ¢
KOPOTKHUM BpeMEeHHBIM MHTepBajaoM. Omupasich Ha
IaHHBIE JUTEepPaTypbl, MOXHO YTBEpXKIaTb, YTO B
KaXIyl0 XOJOAHYIO KJIMMAaTUYECKYIO CTaaulo IIpo-
WCXOIWJIN ITPOIIECCHl KpUOTeHe3a 1 IuToreHe3a (ma-
JICOCEAMMEHTOIeHe3a), a B TEIUIYIO CTaI1IO IIPU OT-
CTYIUICHUH JIEAHMKA — MPOTauBaHKE IT0YB, HAXOXKICHUE
€€ B TaJIOM COCTOSIHUM Y BO3MOXXHBIE MHULIMAILHEIC
IIPOLIECCHI IUTOreHEe3a U IIeJOoreHe3a.

IIpoumecc muTorenesa (majieoceaTUMEHTOreHe3a),
chopmupoBaBMii  MUHEPAIbHbIA NpPOPUIbL TOYB.
CdopmupoBaHHbIE Ha CYDIMHUCTBIX OTJIOXEHMSIX
JIEPHOBO-TIOA30JIMCThIE TTIOUBbI U3ydYaid B MEPUTIIS-
IMATBLHOM 30HE BJIIAICKOTO JIEMHUKOBOTO IIIUTA U B
MaKCUMaJIbHOI OJIM30CTHU OT HEro.

Ilepuoauyeckue MOXOJOAAHUS W TMOTETIEHUS
KJIMMaTa B MO3IHEM IJieiicToueHe (B mepuond 24—
10.2 TBIC. 7. H.) OTpaxaauch (OPMHUPOBAHUEM B
MUKpopeabede MexK0Iounii (Wi 3aiagnH), a 3aTeM
BbITAWBAaHUS CETPETaAlIMOHHOTO JIbAa B TPEIMHE WU
K€ ee 3alloJIHEHUSI ChIITyYuM Mejiko3eMoM. Ilepuo-
INYeCcKre TIOTEeIUIEHUSI COINMPOBOXAAIUCh (HOpPMU-
pOBaHUEM TEPUTSLIMATbHBIX BOM TMPU OTCTYILIE-
HUMU JISAHUKA, YTO B COBOKYITHOCTU C TTOYBEHHBIMHU
cerperalMoHHbIMM BOJaMU CITIOCOOCTBOBAJIO pas-
BUTHIO OTPbIBA, TPAH3UTA U AaKKYMYJISILIMUA MEJIKO3€-
Ma MOYB IO KPUOTEHHBIM CTPYKTYpaM U MOHMKEH-
HbIM (popMaMm pesbeda, TakkKe He UCKIIOUYEH 30J10-
BbIi TEpPEHOC MHWHEpaJIbHOW  4YacTh  IIOYB.
ITaneokpuoreHHble oOpa3oBaHUsI (CEAMMEHTHI) B
MouyBax MeEXOJIOUMi B HajbHEHIleM BbITTOJHSIOT
poJib MOYBOOOpasyiollleid MopoAbl, HO B JaHHOM
cllydae KpHMOJUTOTeHHO-IIpeoOpa3oBaHHOI. Mexa-
HU3MoM ¢GopMUPOBaHUS TTOYBOOOpa3yloliieil Mopo-
JIbl COBPEMEHHBIX JEPHOBO-MOA30JUCTHIX MOYB SIB-
JISIeTCSI MPUHOC MUHEPaTbHOI Macchl (MM OCaIKOB)
u (popMrpoBaHUEe aOCOMIOTHBIX TPEBBIIIEHUI 0J10-
KOB (OyrpoB) Ham MEXOJIOYHBIMU ITOHVKCHUSIMU
(v 3araguHaMu), TOTIOJHUTEIBHO OobecIieunBalo-
IIUX SPO3UOHHBIN OTPBIB, TPAH3UT U aKKYMYJISILIAIO
MeJIKOo3eMa U MPOAYKTOB MOYBOOOPA30BaHUS B MO-
HIDKEHHBIE 3JieMeHThl. Kak OyneT mokazaHoO HIXKeE,
JUTSI KaXKI0TO 3JIeMeHTa MUKpopebeda (010K 1 MexX-
0J10Yb€) XapaKTepHBI OmpenesieHHbIe (PU3NKO-XMMM-
YecKue peKUMBbI 1 CBOICTBA 3a CUET HAJTMYMSI B TTOUYBAX
MEXKOJIOUMIA TTaJIEOKPUOTEHHBIX CTPYKTYD, 3aIlOJHEH-
HBbIX TMEePEOTIOXKEHHBIM MEJIKO3eMOM (IIMHOM, Cy-
[JIMHKOM).

IIpouecc KproreHesa u KpHOreHHOTo pejibeoodpa-
30BaHUA B MO3IHEM ILIeiicToneHe. /JaHHBII mpolecc
XapakTepu3yeTcss M3MEHEHMUEM CBOICTB IOYB U pe-
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Puc. 1. Kapra nzonmHuii (a) 1 KapTa 3JIeMEHTOB MaJICOKPUOTEHHOTO MOJIMTOHAIIbLHO-0JIOUHOTO MUKpopenbeda (b) Kirrode-
Boro ydactka “I'psizoBenr”: / — 6104HO€ NOBbIIIEHUE, 2 — CKJIOH MeXAy OJIOUHBIM MOBBIILIEHUEM U MEXKOJIOUHBIM MOHIXKE-

HueM, 3 — MeXXOJI0UYHOEe TIOHIKeHE, 4 — 3alagnHa.

JKMMOB B Pe3yJIbTaTe OXJIAXKICHUS TTOYB IO HYJIEBBIX
U OTpULATENbHBIX TeMIlepaTyp, GopMUpoBaHUEM
MHOTOJIETHEMEP3JIbIX TOPOI, Pa3BUTHEM KPUOTCH-
HBIX TPEIIWH B pefibede MECTHOCTH, KIIMHBEB, Kap-
MaHOB B NMPOMWISIX MOYB, MAJICOKPUOTEHHBIX 0J104-
HBIX TTOBBILLIEHUH (UJIU OYTPOB), UTO IIPUBEJIO K (hop-
MHUPOBAaHUIO MaJCOKPUOTEHHOTO MHKpoperbeda
(umu PKM) [2, 5, 7, 9, 16, 21-23, 31]. Bo3amoxHoO,
Mpollecc KpUOTEHHOTO peTbe(0ooGpa3oBaHmsT HadaI-
Cs1 24 THIC. J1. H. M IPOIOJIKACTCS B HACTOSIIILIEE BPEeMSI.
B nepuonsr opMupoBaHUsi KPUOTEHHBIX CTPYKTYP
MUKpopebed ObIT HauboJiee SpKo BEIpaskeH, HACTY-
MUBIIIEe TIOYBOOOpA3OBaHE B TOJIOILIEHE HUBEIUPO-
BaJIO U MPOJOJIKACT HUBEIUPOBATH €T0, & CEJIbCKOX0-
39MCTBEHHOE OCBOCHWE TEPPUTOPUM eIlle OOoblle
YCUJIIIIO 3TOT 3¢ (EKT.

Ha yuactke “@pon”, pacnojaoXeHHOM Ha MaxoT-
HOM TITOJIe CO CKOIIEHHBIMM TpaBaMU, BU3YyaJIbHbIE
HaOII0eHUS Y HUBEJIMPHAas CheMKa (Ha yJacTKe 00-

ITOYBOBEJEHUWE
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et rromansio 2816 M2, IMHOM 352 M ¢ aroM 4 M
1 TOYHOCTBIO 0 1 CM) BBISIBWJIA HECKOJIBKO MHOPSII-
KOB MaJIcOKPUMOTEHHOro MUKpopeabeda. biroku
I mopsinka nmerotr guametp 200—300 M, a MexKOTOU-
HBIE TTOHMKeHMs nMetoT mupuHy 50—70 M, pazHuna
BBICOT cocTaBJsieT 2—4 M. K 6iokam I mopsinka npu-
MBIKAIOT OoJiee Meiakue 0yioku Il mopsaka muamer-
poMm 30—40 M u Oosiee MeaKHe MeKOJIOUYHBIE IIOHU-
XeHus mmpuHoi 10—20 M. Pa3Huiia BEICOT MeXOy
O6710kamMu 1 Mexb6igoubsimu Il mopsinka cocrabisieT
okoJjio 1 M (40—100 cm).

Ha yuactke “IpsizoBell” Obuia BhITIOJHEHA HUBE-
JIMpHasl cCheMKa MoBepXxHoCcTH B MaciuTade 1 : 300 ¢
maromM 3 M, U30JIMHUHU ITpoBoauaun yepe3 10 cm. Ot-
HocUTeIbHbIE KoJIebaHUsl BBICOT cocTaBuiu oT 0.5 no
2.5 M (puc. la). Mukpopenbed mpeacraBiieH 010Ka-
MU-TIOJIUTOHAMU, pa3lesIeHHbIMU MEXOJIOUYHbIMU
MOoHMXeHUsIMU (puc. 1b). JluameTp 6J10KOB AOCTUTA-
eT 60—90 M, mmpuHa Mex604bsa 10—40 M. BrouHbie
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MOBBIIIEHUSI UMEIOT OKPYTIIyI0 (popMy, MHOTOA BbI-
TSHYTYIO, pasielieHbl MEXOJOUYHBIMU MOHVKCHUSI-
Mu. B MecTax couseHeHUsI HECKOJIbKIX MEXO0I10unii
00pa3yroTcs 3aIlaauHBbl.

Takum ob6pa3oM, KapTorpadpuueckue MaTepuabl
MOKa3bIBalOT, YTO Ha ydacTKax “®@pon” u “Ipsizo-
BEll” OTYETIUBO MPOSIBISIOTCS OJIOKH pa3MepamMu 10
60—90 M ¢ OTHOCHUTENIBLHBIMU IPEBBIIIEHUSIMN Ha
Mex0J0ubsiMu 10 2.5 M. @opMupoBaHUe MeX0JI0U-
HBIX MOHWXXEHU CBS3aHO C HAIMYKMEM B ITOYBaXx Ma-
JIEOKPUOTEHHBIX CTPYKTYD.

CTpoeHue MMOBEPXHOCTY Y4acTKa C BhIPAXKEHHBIM
MUKpoOpeabedoM, HMEIOIINM I1aJJeOKPHUOTeHHOE
IIPOUCXOXIEHME 3a CYET HAaJIUYMS B IIOUYBaX U ITOYBO-
00pa3yIolIrX MopoaaxX KPUOTEHHBIX CTPYKTYp, TPH-
BOIUT K NepepacnpeneeHUIo Bjard U BELIECTBA OT
HavaJia uX POPMUPOBAHUS IO HACTOSIIIETO BpEMEHM.
HauaBuimecst akTuBHBIE TIPOLIECCHI IIOYBOOOpa30Ba-
HUS B rojIolieHe yHaCAeI0BaI 3TU (paKTOPhI, OIpe-
JIeJIVB pa3Hble CLIECHApUU IIPOTEKAHMSI U IIPOSIBJICHMUSI
MOYBOOOPA30BATEILHLIX MTPOLECCOB Ha OJIOKax U B
MEXOJIOUBSIX.

IIpoueccol ¢opMupoBaHUs CTPYKTYpbl COBpPEMEH-
HOTr0 NMOYBEHHOTO MOKPOBA IEPHOBO-OA30JIMCTHIX NMOYB
U OpPraHM3anusi NajJeOKPUOJIMTOTeHHbIX MOYBEHHBIX
komOuHanuii. Ha yuactke “@pon” ajist cpaBHEHUS
I depeHIMPOBAaHHOCTY MOYB U BhIsIBIcHUS DIIA,
KOTOpble (POPMHUPYIOT IIOYBEHHBICE KOMOWHAIIMU
[27], cocTosire U3 MOYB, COOPMUPOBAHHBIX HA pa3-
HBIX 3JIEeMEeHTaX MUKpopelibeda, ObLIN 3aT0XKEHbI
JBa pa3pes3a Ha Omoke (paspe3 5-2012) u B 148 M oT
HETO paspe3 B Mexoioube (paspes 6-2012). Pazuuna
BBICOT MEXJy 2JIeMEHTaMU MUKpopeJibeda cocTaBu-
J1a 95 cM. AHaorndHo y4Jactky “@posi” Ha yJacTke
“I'psizoBen;” pazpe3 9-2012 3ajoxeH Ha OJ0Ke, pas-
pe3 8-2012 3anmoxeH B Mexk0OJ1oube. PaccTosiHne Mex-
ny paspe3amu 31 M, OTHOCUTEJIbHAs1 pa3HU1la BbICOT
Mexay Humu 173 cm. Mopdosiorus npoduiieit mous
MpuBencHa Ha puc. 2 ¥ B Ta0OI. 1.

Ha yyactke “®pon” Ha G0Ke moyBa UaeHTUhU-
IIMpOBaHa KaK JIepHOBO-HETTyOOKOMOA30UCTast
SI3BIKOBATasl OKYJILTYpeHHasl (CHILHOOKYIBTYPEH-
Hast) (Glossic Albic Retisols (Loamic, Aric)), mouBa B
MeXO0JIoOUbe — KaK IJIeeToA30JIMCTas TieeBaTast si3bl-
KoBaTasg OKYJBTYpeHHas (CUJIbHOOKYJIBTYpPEHHAas )
(arponepHoBo-TIon30Jibl  TeeBble) (Gleyic Retic
Stagnosol (Loamic, Aric, Protospodic)). ITouBsI pa3-
JINYAIOTCSI HAa YPOBHE TUTIA, TIOATUIIA, POIA U BUIA ITO
KJIaccupUKaIMM U TUarHocTuke mous [15], kK HUM
IIPUMEHEHBI pa3Hble OCHOBHEIE KBaJIM(PUKATOPHI 110
kimaccudukanuu WRB [30].

AHaM3 TPaHYJIOMETPUIYECKOTO COCTaBa IIOYB
0J10Ka 1 MeKO0JI0UbsI TIOKA3bIBAET, UTO TSIKETOCYTIIH -
HUCTHIN TTPOMIITH B MEXKOJIOUBE COITOCTABUM C TSTKE-
JIOCYIJIMHUCTBIMM TOPU3OHTaMU, CHOPMUPOBAHHBI-
MM HIKe Topu3oHTa Bg2s (B2) (65—75 cM) B mouBe
6710Ka (Tadi. 2). BepossTHO, TOpr30HTEI IIOYBBI MEXK-
0JIOYBS B IPOIIIJIOM OBIJIM ITOCTETIEHHO 3POIMPOBAHEI

OBYMHHHWKOB u np.

TIePUTIISIITNATEHBIMI BOIAMM IO TOPU30HTOB, COCTO-
SIIIUX U3 TSKEIOTO CYITIMHKA. AHAJIOTUYHbBIEC TSKeE-
JIOCYDJIMHUCTHIE TOPU30HTHI cpOPMHUPOBAHEI Ha 6J10-
Ke, HAaUMHas CO CpeaHeit yacTu mpodus.

B nouse 6J10Ka B pexkxume 3aj1exXu chopMUpOBaJI-
CsI IEpHOBBIM 1 OT MpEeXHEel pacIallkKyd OCTajcs ma-
XOTHBINM cyrmuHuCThle ropu3oHTHl Oi (Ad) m Ap
(Anax). Huke maxoTHOTO TOpM3OHTa O TIIYOWHBI
35 cMm cchopmupoBaH IIOA30JMCTHINA JIETKOCYTTIMHI-
cThiii ropu3oHT E@ (A2).

Hwuxe BbigensieTcsi TeHEeTUYEeCKUM OXKele3HEeH-
Hb1i1 Topu3oHT BELd (A2B) Gioka, cCBUIEeTENbCTBY-
oI O Pa3BUTHM B JTAaHHO ITOYBE CBOOOITHOTO JIpe-
Haxa. Huxxe ropusonTta E/Bd (A2B) chopMupoBaHbl
OIVJICEHHBIE TSKEJIOCYIJIMHUCTBIE TOPU30HTHI Bg2s
(B2), Btg3 (B3tg), Btg4 (B4tg).

BepxHue ropu3oHThl Ha OJIoOKe OOCOTHEHBI WJIM-
croii (ppakuueii. B ropuzontax Ah/Bd2 (A1B2) u
Bg2s (B2) kene3uctble HOBOOOpa30BaHUSI U TMOBbI-
IIEHHOEe coAepkaHue (paKILMil uiaa, YTO yKa3biBaeT
Ha COBPEMEHHOE pPa3BUTHE DIIIOBHAIBHO-WLIIOBU-
aJIbHOTO IIpoliecca. B rouBe Mex07104bsl B TpaHyJI0-
METPUYECKOM COCTaBe MpeobagaeT ppakiius KpyIri-
HOM IIbUIM M PABHOMEPHO PaCHpEeIeIsIETCs 110 BCEMY
MpoduUJII0, YTO CBI3aHO C ITOCTOSIHHBIMU IIpoliecca-
MU IPpOMEP3aHUSI—OTTaMBaHUSI, a TPOLIECC OTJICEHUSI
CBsI3aH C YBEJIMYCHUEM KOJMYeCTBa (DU3MISCKOM
mIMHBI B ropu3oHTax Apdg (Anax), BELg (A2Blg) u
B2tgs (B2G). B mouBe 6;10Ka hpakiivsi KpynmHOM MbI-
JIM TIpeo0JIafaeT B caMbIX BEPXHUX U HMKHUX TOPU-
30HTaXx.

COOTBETCTBEHHO, MPOLIECCHl KPUOTEHHOIO Mpe-
o0pa3oBaHMsI MaTepuaja B IoYBax OJIOKOB IIpeodIana-
JIN B TIEpUOIbl HAaYaJla CeIMMEHTAIIM TTIOUBOOOpa3yIo-
IIMX TIOPOJ M Ha coBpeMeHHOM aTare. Heckosbko
0OIbllIMe 3HAYeHUS COllepXKaHUsI MEJIKOAUCTIEPCHBIX
YacTUIl B BEPXHUX TOPU3OHTAX ITOYBBI MEXKOJIOUYbS IO
CpaBHEHUIO C MOYBOI 6JI0Ka CBSI3aHbI C UX BBIHOCOM
U akKymyJisiveit B mouBe MexoOyioubsi. Mcxonsd u3
aHaaM3a Mop@OoJIorMIYecKrX U (PU3NIECKUX CBOMCTB
MoYB, c()OPMUPOBAHHBIX Ha Pa3HBIX JIEMEHTaX pe-
Jibeda, MOXXHO CKaszaTb, YTO MOYBA MEXOJI0Ubs MO/ -
yrHeHa 1ouBe 010ka. C 0J10Ka B MeXKOJI09be TTOCTYIIa-
0T MEJIKOAUCTIEPCHBIE YaCTULIbl U JOTOJHUTEIbHAS
BJIara, yTo OIpelesisieT aKTUBHbIE MPOLIECCHI Ooriee-
HUs MaTteprayia. B Mex0j10ube pa3BUBAaETCs aKKyMy-
JISTUBHbBIN CUHJIUTOTEHHBIN TUIT TOYBOOOPa30BaHUS,
IJe MoYBa MHTEHCUBHO MepeyBlIaKHEeHa U MoJBepra-
eTcsl JOTIOJTHUTEJIbHOMY TTOCTYIUICHUIO MEJIKO3eMa ¢
MUKPOITOBBIIIEHW, a IJIaBHAsl IPUYMHA — KPUOJUTO-
reHHas MpopaboTaHHOCTb TTOYBOOOpPa3yIoNIeii MOpo-
Il 1 (hOpMUPOBaHUE MATICOKPUOMUKpOpeabeda.

Ha yuyactke “IpsizoBent” pas3pe3bl 3aKjiadblBaliv

Ha pa3HbIX 3JIeMEeHTaX MUKpopeabeda BO BTOPUYHOM
Jecy. Mopdoiaornyeckoe CTpoeHUE U OTTMCaHUE pa3pe-
30B IIpUBEIcHBI Ha puc. 2 1 B Ta0x. 1. [TouBa G10Kka —
MOJA30JIMCTas SI3bIKOBaTasi OCBOEHHAs (arponoa3oibl
wuToBUaibHO-Kene3ucToie) (Albic Glossic Podzols
IMOYBOBEIAEHUWE
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(b)

Puc. 2. Ipodwmm n3ydeHHBIX TTOYB. YdacTok “@Ppon”: a — paspe3 5-2012, nepHOBO-HEIITYOOKOITON30IUCTAs SI3bIKOBATAS
OKy/IbTypeHHast (cuiabHOOKYIbTypeHHast) (Glossic Albic Retisols (Loamic, Aric)), 6510k, b — pa3pes 6-2012, rieernoa3oucrast
ieeBarasi sI3bIKOBaTasi OKYJbTypeHHasi (CHJIBHOOKYIbTYpeHHas1) (arponepHoBo-non3obl rieeBbie) (Gleyic Retic Stagnosol
(Loamic, Aric, Protospodic)), mexo6moune. Yuactok “I'psizoBerr”: ¢ — paspes 9-2012, mon3oucTasi si3pIKoBaTasi OCBOEHHAas
(arpomnon3oJbl nLToBUaabHO-Xene3uctoie) (Albic Glossic Podzols (Loamic, Folic, Raptic)), 6ok, d — pa3spes 8-2012, nep-
HOBO-TIOI30JIMCTasl IJTyOMHHO-IJIeeBaTasl si3bikoBaTasi ocBoeHHast mouBa (Entic Glossic Stagnic Retisols (Loamic, Raptic)),
MeX0I0Ube.

TTOYBOBEJEHUE  Ne 12 2023



1602

OBYMHHHWKOB u np.

Ta6omuna 1. TloseBoe onucaHue U3y4YeHHBIX TTOYB

LIBeT B cyxom XapakTepucTuka
Paspes, Hanuuue .
TopuzoHTt ImyOouHa, cMm COCTOSTHUU CrpyKTypa . HIDKHEI rpaHULIbI
MECTOTONOKERHE (o mkajge MaHcena) KopHeH TOPU30HTA
5-2012. bnok Oi (Ad) 0-3 — — MHoro S
Ap (Anax) 3—20(28) 10 YR 6/2 WE Heckonbko S
E@ (A2) 20(28)—25(35) 10YR7/3 MO Heckonbko |
BELd (A2B) 20(28)—40(43) 10 YR 6/4 MO Heckonbko S
Ah/Bd2 (A1B2) 40(43)—64 10 YR 5/6 MO — S/1
Bg2s (B2) 64—80 10 YR 6/4 WE — W
Btg3 (B3tg) 80—128 10 YR 6/6 WE — W/1
Btg4 (B4tg) 128—140 10 YR 7/4 WE —
6-2012. 0Oi (Ad) 0—4 — WE MHoro w
Mexo6o1be Apdg (Amax) 4-20(24) 10 YR 5/3 WE MHoro S
BELg (A2Blg) 20(24)—34(41) 10 YR 6/4 MO HemHoro W/1
B2tgs (B2G) 34(41)—84(90) 10 YR 6/2 ST Heckonbko 1
Crg (CQG) 84(90)—130 10 YR 7/4 WE Hecxkonbko -
9-2012. Biok 0i (A0) 0—1 - - - -
Oe (A0) 1-3 — — - S
Ah (Ad) 3—10 10 YR 5/2 WE MHoro S
AhE (Al) 10—13(25) 10YR7/3 MO HemHoro 1
E (A2) 13(25)—33(78) 10YR7/3 ST HemHoro 1
BEL (A2B) 33(78)—55 (60, 70) 10 YR 6/4 ST HemHoro 1
Bt2@ (B2) 55 (60, 70)—80(82) 7.5YR6/6 ST Hewmuoro S
Bt3 (B3) 80—120 7.5YR 5/6 ST - —
8-2012. Oe (A0) 0—-2 — — — —
Mex6noube Ah (Al) 2-21(40) 10 YR 6/3 MO MHoro S
Ah/E (A1A2) 21(40)—25(42) 10 YR 7/2 MO MHoro W/1
E (A2) 25(42)—35(52) 10YR7/2 MO Heckonbko W/I
BEL (A2B) 35(52)—55(60) 10 YR 6/4 MO Heckonbko W
Bg2 (B2) 55(60)—98(100) 10 YR 6/6 ST Heckonbko w
Bg3 (B3g) 98(100)—122 10 YR 6/4 ST Heckoabko -

Tpumeuanue. UHIEKCH TOPU3OHTOB, CTPYKTYpa M XapaKTEPUCTHKA HIKHEW TpaHUIIBl TOpU30HTA MTpuBeaeHBI To WRB [26]. LiBet B
CYXOM COCTOSIHMM omnpeaelisuiuv 1o mkaie (Munsell soil color charts) [32]. Knaccudukanust cterneHn ocTpyKTypeHHOCTH mouB: WE —
crnabast, MO — cpennsist, ST — cunbHasi. XapaKTepUCTUKA HIDKHE TpaHUIIbI IIOYBEHHOTO TOPU30HTA: S — poBHasI, | — s13pIKoBarasd,

W — BomHuCTAas.

(Loamic, Folic, Raptic)), B Heii SIpKO BBIACIISIOTCS
nonzoaucteie ropu3oHTH E (A2) u BEL (A2B), B Ko-
TOPBIX HUXKHSISI TpaHUIla mepexoaa K rop. Bt2@ (B2)
nMeeT sI3bIKoBaTyio popmy (puc. 2c¢). ITouBa Mex-
0JIOYBbS — IEePHOBO-MOA30JIMCTAsI TITyOMHHO-TJIeeBa-
Tasl sI3bIKOBaTasi OCBOCHHasi (arpoepHOBO-MOA30JIbI
mieeBblie) (Entic Glossic Stagnic Retisols (Loamic,
Raptic)). I[TouBsl paznuyaioTcs Ha ypOBHE TUIIA, ITOJI-
THUIIA, pOJa U BUA IO KJIaCCU(PUKALIMU U TUATHOCTH -
Ke MoyB [15], K HUM IpUMEHUMBI pa3Hble OCHOBHBIC
¥ JTOTIOTHUTEbHBIE KBATN(PUKATOPHI 10 KiTacCudu-
kauuu WRB [30].

B nouBe MexO0104bsi OTMEYAETCs HECKOJIbKO
0oJbllIasi MOIIHOCTb TYMYCOBOIO TOPU30HTa TIO
CpaBHEHUIO C TTOYBOI Ha 6J0Kke. CBSI3aHO 3TO C J10-
MOJTHUTEbHBIM TIPUBHOCOM MEJIKOAUCIIEPCHBIX Ya-

CTHII, 000TallIeHHBIX OPraHUYECKHUM BEILIECTBOM C OJ10-
KOB B MeX0i0ube. Bo Bcex ropn3oHTax IMOYBBI OTMEYa-
orcst Fe—Mn konkpeuuun (auamerpom 0.5—1 mM).
MakcuManbHBIX pa3MepoOB OHU JOCTUTAIOT B TOPU-
3oHTe BEL (A2B) 1 Bg2 (B2). IlouBa (hopmupyeTcs B
YCJIOBUSIX 3aTPYAHEHHOIO ApeHaxa C AOTOJHUTEb-
HBIM MOCTYIUIEHUEM BJIATU C TTOJIOXKUTEIBHBIX (hOpM
MUKpopeabeda, T.e. MoJUYMHEHa MMouyBe OJI0Ka, aHa-
JIOTUYHO y4yacTKy “®Ppon”.

Mopdonornyeckoe cTpoeHue NpoduiIsT MOYBBI
610ka (paspe3 9-2012) BKIIOYACT JIMTOJIOTUYECKUIA
pga u3 8 ciioeB. BepxHUe TOPU3OHTHI IPECTABIIEHbI
JIETKUM U CPETHUM CYTIIMHKOM, TeHETUYSCKUE TOPU-
30HTHI Bt2@ (B2) u Bt3 (B3) npencraBieHbl CI0SIMU
JIETKOM IIIMHBI M TSDKENIbIM CYINIMHKOM. B mouse
Mex010ubs (pa3pes 8-2012) Takzke BbIIEIEHO 8 CIIOEB,

ITOYBOBEJEHUE
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Tab6muna 2. [paHyOMeTPUUYECKUI COCTaB U3yUYEHHBIX TTOYB
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Paspes, Conepxanue dpakuuii (pazmep, Mmm), %
TopuszoHT Iiy6una, cm
MECTOIOJIOREHNE 1-0.25{0.25—0.05 [ 0.05—0.01 | 0.01—0.005 | 0.005—0.001 | <0.001 | <0.01
5-2012. ok Ap (Armax) 5—15 1 63 6 14 10 31
E@ (A2) 25-35 1 7 63 6 10 13 29
BELd (A2B) 30—40 1 10 37 7 38 52
Ah/Bd2 (A1B2) 45-55 0 7 43 7 37 50
Bg2s (B2) 65—75 0 4 51 8 4 33 45
Btg3 (B3tg) 80—90 0 9 47 5 31 43
Btg3 (B3tg) 100—110 0 7 49 4 11 29 44
Btg4 (B4tg) 130—140 0 8 48 5 9 30 44
6-2012. Apdg (Anax) 7-17 0 7 48 5 15 25 45
Mex6moube BELg (A2Bg) 23-33 0 1 49 6 11 33 50
B2tgs B2G 44-54 0 2 55 5 29 43
B2tgs B2G 72—82 0 11 48 5 30 42
Crg CG 110—120 0 2 55 4 8 31 43
9-2012. Briok Ah (Ad) 5—-10 7 12 54 6 12 9 26
AhE (Al) 15-25 1 7 60 8 14 10 31
E (A2) 20—-30 1 6 59 11 15 8 34
BEL (A2B) 30—40 0 5 60 12 7 16 35
Bt2@ (B2) 45-55 0 4 45 8 8 35 51
Bt2@ (B2) 65—75 0 8 43 4 10 35 49
Bt3 (B3) 90—100 0 6 46 4 8 36 48
Bt3 (B3) 110—120 0 1 47 4 11 37 52
8-2012. Ah (A1) 5—15 2 9 53 10 12 14 36
Mex6noune Ah/E (A1A2) 20-25 1 4 54 9 14 18 41
E (A2) 25-30 0 5 61 7 22 5 34
BEL (A2B) 35—-45 0 12 37 5 11 35 51
Bg2 (B2) 55-63 0 9 32 4 46 59
Bg2 (B2) 75—85 0 43 3 41 53
Bg3 (B3g) 92—102 0 37 9 38 56
Bg3 (B3g) 110—120 2 12 25 9 15 37 61

HO 0oJiee TSKEI0ro rpaHyI0METPUUYECKOIO COCTaBa B
ciioe 0—30 cMm, HMKe mepexomHoro ropusonTa BEL
(A2B) reHeTUYECK1E€ TOPU3OHTHI JIETKOINIMHUCTHIE. B
CUJTY JIMTOJIOTMYECKOM HEOTHOPOOHOCTU Hpouieii
paccMaTpuBaeMbIX MOYB K WX Ha3BaHWio 1Mo WRB
JIOJKEH ObITh J00aBJIeH MOMOJHUTEIbHBIN KBaJM-
¢ukarop Raptic.

Takum o6pazoM, Mpoduiin UCCIeTOBAaHHBIX Iep-
HOBO-MOI30JIUCTHIX ITOYB Ha 6JI0KAX 1 B MEXKOI0UbSIX
xoporro auddepeHINPOBaHB MOP(POJIOTUUECKH,
cTpaTurpaduyecku 1 Mo TpaHyJIoOMeTPUYECKOMY CO-
cTaBy. XapaKTepHOI 0COOEHHOCThIO MOYB OJIOKOB U
MEXOJIOUMiA SIBIISIETCS TIpeo0IamaHne B TpaHyJIOMET -
pUYEeCcKOM cocTaBe dpaKkiuii KpyImHOM MbLIN, UYTO SIB-
JIsieTcss cneur(puYecKUM HPU3HAKOM MEpP3JI0THOIO
npeoOdpa3oBaHMsI.

TMTOYBOBEAEHUE

Ne 12 2023

B nmo3nHeM mieiicTolieHe B MEPUOAbI IIepexoaa OT
MMOXOJIONAHU K TTIOTETJICHUSIM, C OTCTYTICHUEM JIe I -
HYKAa, MMPOUCXOIMJIM MPOLECChl CEAMMEHTALlUN Ma-
Tepuajia, HEOMHOKPATHO COIPOBOXKIABIIMECS ITPO-
lieccaMu KpUoreHe3a ¢ 00pa3oBaHUEM Pa3HBIX TUTIOB
MajIcOKPUOTEHHBIX CTPYKTYp. KOHEUHbI pe3yabraT
STUX TMPOLIECCOB MaJeOKPUOreHHO-TIPeoOpa3oBaH-
HbIe MTOYBOOOPAa3yIOIIKe MOPOAbl COBPEMEHHBIX Jep-
HOBO-ITIOJ30JIMCTBIX ITOYB.

MukpoMop®hOJIOTUYECKUE UCCIIeIOBAHUSI TIOYB
Ha 6JIOKe U B MeX0JIoube yyacTKa “@poi” mo3Boiu-
JIV BBISIBUTB ITPOIIECCHI TOJIOIIEHOBOT'O ITOYBOOOPa30-
BaHUS U TakKXe MOATBEepAWIN (HaKT MaJTeOKPUOTEH-
HOTO MpeoOpa3oBaHMsI TOPU30HTOB.

Ha yuactke “®poa” B ropusonte Ap (Amax) Ha-
OomaloTes pa3Iuyrs B OCTPYKTYPUBAHUM MaTepua-
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1500, MRM- -

OBYMHHMWKOB u ap.

+ 1000 MKkM
g

- 1006 IM.KM :

Puc. 3. MukpomMopdosoruueckoe cTpoeHue 1mouB paspesa 5-2012, 6110k, yyactok “@Ppon”. KoMMeHTapuu B TEKCTE.

Jla, CTeNIeHU MPOTryMyCUPOBAHHOCTH, COXPAHHOCTU
PacTUTENBLHBIX OCTATKOB U MPOPaOOTKY MOUYBEHHOM
Macchl Me3ogayHoii. B mouBe 0109HOTO ITOBBIIIICHUS
OTMEUAECTCS XOPOIIO BBIpaXK€HHAsI KONpPOTeHHAas
(puc. 3a) 1 ITacTUHYAaTas1 CTpyKTypa (puc. 3b), rymyc
MpeAcTaBieH B BUAE TEMHO-CEPOii MPOIMUTKU U TO-

YeYHBIX 00pa30BaHM, HAOIIOTAIOTCS PACTUTEIbHBIC
OCTaTKU pa3IMYHOIl CTENEeHU COXPAHHOCTH — OT
MMEIOIIMX KJIETOYHOE CTpOeHUE 10 OypbIXx amopd-
HbIX TIsiTeH. [TouBeHHast Macca 3aMeTHO IpopadoTa-
Ha Me30ayHoi1 BIu1oTh 10 ropu3zoHTa BELd (A1B2).
B nouse MUKpOTTOHMXKEHUSI MOYBEHHAsI Macca ropy-

ITOYBOBEJEHUE

Ne 12 2023
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Puc. 4. Mukpomopdoiornyeckoe CTpoeHue 1oy paspesa 6-2012, Mexo6104be, yyacTok “I'psizoenr”. KommeHTapuu B TEKCTE.

30oHTa Apdg (Amax) ocTpyKTypeHa ci1abo, B OCHOB-
HOM — KOHCOJIUIAPOBaHA, UMEIOIINECS arperaThl yr-
JoBathble. Takke HaGMonaeTcs HapylleHrue KOHCOTUIN-
POBAaHHOTIO CJIOXXEHMST IOYBEHHOM MacChl MHOXKECTBOM
TIOP-Bar, UMEIOLINX CJIOXKHYIO U3PE3aHHYI0 KOH(GUTYpa-

TTOYBOBEJEHUE  Ne 12 2023

o (puc. 4b). ITpopaborka Me3odayHoii ciaadasi, Tipe-
00J1aJalI0T CPAaBHUTEIBLHO MEJIKME BBIOPOCHI, UX CYy-
IIECTBEHHO MEHbIIIe, YeM B aHAJIOTUYHOM TOPU30HTE
MOYBELI HA MUKpPONOBEIIIeHNH (puc. 4b, 4d — KpacHas
cTpenka). PacTuTeabHbIE OCTAaTKM IUIOXOM COXpaH-
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HOCTH — Oyphle aMop(dHBIe Menkne naTtHa. M opra-
HUYECKOE BEIIECTBO B OCHOBHOM IPEICTABICHO TEM-
HO-0YpBbIMU XJIOTIBSIMU TYMYCa, TOYCYHBIM TYMYCOM.

B smroBuansHbIX TOpusoHtax E u Ah/Bd2 (A2 u
A1B2) B mouBe 6yioka (DUKCUPYIOTCSI CKEJEeTaHbl B
BUJIE MPOTSIKEHHBIX MOJIOC OTMBITHIX 3€pEeH MepBUY-
HBIX CUJIMKATHBIX MUHEPAJIOB, B OCHOBHOM, KBapiia
(puc 3c, 3d). B ropuzontrax BELg (A2Bg) B nmouse
MEXO0JIOUbs OCBETJIEHHME MTOYBEHHOM MacChl MTPOUC-
XOJIUT JIUIIb 3a CYET CHSATUS C TOHKOAWCIIEPCHOM
MacChl U MUHEPATbHBIX 3¢pEeH KPacsIIUX MJISHOK OK-
cunoB Fe, Hurne He HabGMOgAIOTCSA CKOTUJIEHUST OT-
MBITBIX (HEMOKPBITHIX) 3€PEeH MEePBUYHBIX MUHEpa-
JIOB, a BUIHBI JIMIIIb MUKPOYYACTKU OCBETJICHHOIA,
00eCLIBeYeHHO IJIMHBI C MOTPYXKEHHBIMU B Hee Mep-
BUYHBIMM CUIMKATHBIMM MUHepajiamu (puc. 4c, 4d).

ITo cTpoeHVIO WLTIOBUATIBLHOM TOJIIW HE BUIHO
CYILIECTBEHHBIX OTIMYMI MEXKAY MOYBAMU HA PAa3HBIX
slleMeHTax MUKpopeabeda. OcHOBHasI Macca HepaB-
HOMEPHO OKpallleHa: MUKPOYYaCTKHU C OCBETJICHHOM
CPaBHUTEILHO TPYOOOUCIIEPCHOM MUWHEpaIbHOMI
Maccoil yepenyloTcs ¢ OKpalleHHbIMU okcugamu Fe
1 OIMHEHHBIMU MUKPOYYaCTKaAMU.

B mociieqHuX BCTpevyaroTCd DIMHUCTHIC MAMyJibl
win ux obiomku. IlouBeHHass Macca B OCHOBHOM
OeCCTpYKTYpHa, JIMIIL U3peIKa NPUCYTCTBYIOT KakK
yIJIOBaThIe, TaK U OKPYIJIbIE arperatbl, HO 3aKOHO-
MEPHOCTH B UX MPOSBICHUU HeT. BcTpevaroTcst MUK-
pOYYacTKU ¢ cyOInapauleIbHOM IeTUMOCThIO, JIy4llie
BbIPaKEHHbIE B ITOYBE MUKPOIOHMWKeHUS. B Bepx-
HUX WLIIOBUAJIbHBIX TOPU30HTAaX OOHAPYXKEHO MHO-
KEeCTBO Fe-TJIMHUMCTBIX CIIOMCTBIX KyTaH (coatings).
OHM pacCIOJIOXKEHBI B TTOpaxX HEYIOPSA0YESHHO: pas-
OUTHI BTOPUYHBLIMU TpEIIMHAMM, ITIpeBpallleHbl B
pa3po3HeHHbIe OOJIOMKM, YaCTUYHO BHEIPEHBI
(accMMUIIUPOBAHbI) B TOHKOAUCHEPCHYIO MAaccy
(puc. 3e, 3f, 4e, 4f).

K HeOONbIIMM OTIMYUSIM MEXIY CpPaBHUBaeMBbl-
MU ITOYBAMU MOXKHO OTHECTH TO, UTO B TIOUBE MEX-
6J109bsI B KyTaHaX, HapsIoy CO CJIOSIMU, OKPaIlleHHBI-
MU B pbIKeBaTble, KpaCHOBAThIe TOHA, BCTPEUAIOTCS
CJIOU B LIBETAX XOJIOAHOTO CreKTpa (ToayboBarhle, 3e-
JICHOBAThIE), YTO CBUIETEIBCTBYET O MpeoOIagaHNn
BOCCTaHOBUTENILHBIX YCIOBMIA B TIpoliecce ux (op-
MUpoOBaHMs1. B TTouBe 6JT0Ka pa3HOLIBETHOCTU CJIOEB
KyTaH He HabmonaeTcsd. Takke B MOYBE MeXOJIOUbS
Fe-rnmuHucThle KyTaHbl HAauMHAIOT TIPOSIBISATLCS B
nmpoduJie BeIllIe, YeM B IToYBe Ha 6J10Ke, Ha 10—15 cm.
Kpome maccuBHBIX HeymopsmodeHHBIX Fe-rmmHu-
CTBIX KyTaH, B CAMBIX MEJIKUX TTOopax KanuJIJISIpHOTO
pasMepa B HEOONBIIOM KOJIMYECTBE BCTPEYAIOTCS
TOHKHE CBETJIO-Oyporo LBETa HEHapyLIEHHbIE
Fe-rnuHucTtbie KyTaHbI.

B nByx HmzxHMX ropusoHTax 610ka Bg2s u Btg3
(B2 u B3tg) Haubosee IpKUMU SIBJISIIOTCSI TPU3HAKU
KOHTPAaCTHOCTU  OKMCJIUTEIbHO-BOCCTAHOBUTEb-
HbIX yciaoBuii. Ho ecniu B mouBe TMOBBIIIEHUS 3Ta
KOHTPACTHOCTb BbIpa)kaeTcsi B JABUXEHUU OKCUIOB

OBYMHHHWKOB u np.

Fe u Mn: mouBeHHast Macca pa3HO OKpalleHa STUMU
oKcuaaMu, oTMedaeTcsi MHOXecTBO Fe—Mn nisiTeH u
MEIKMX OPTIITEMHOB B TOHKOIMCIEPCHOM Macce
(puc. 3g, 3h), To B mOYBe IMOHMWXKEHMS IO CaMOTO
HUKHETO TOPU30HTAa IOYBEHHAsh Macca MecTaMHU
obOecnBeveHa (CHsATHEe IUIECHOK Fe—Mn OKCUIOB ¢
TOHKOIMCIIEPCHOI Macchl), a MECTaMM HaOJIIOIaI0T -
cs1 ckoruieHus1 Fe—Mn 1isiTeH BOKpYr Mop U B ITOY-
BeHHOI Macce (puc. 4g, 4h), BeT pacIlOJIOXEHHBIX
pSIIOM MUKPOYYACTKOB TOHKOIMCIEPCHOI MacChl
pe3ko pasnuyaetrcs (puc. 4g). Ecau B mouBe MUKpPO-
MMOHIDKEHUS, HAYMHAS C 3JIIOBUAJIbLHOM TOJIIIN OO Ca-
MOTIO HIDKHETO U3yYeHHOTO TOPM30HTa, HAOII0dar0T -
csl TIPU3HAKU OIJISCHUSI, TO B TIOYBE MUKPOIIOBBIIIIC-
HUS B IBYX HIDKHUX TOPU30HTAX — JIMIIL CE30HHOTO
HENPOIOJLKUTEILHOIO 3aCTOS BJIary.

Heo06xonmMo OoTMETUTh pPeTUKTOBBIC TPU3HAKHT B
o0eux MouBax, yKa3bIBalollue Ha eIMHCTBO UX JOTO-
JIOLIEHOBOI MCTOPUU, KOTIa (pOpMHUPOBAIMCH TOYBO-
oOpasyooniyue Mopoabl. DTO KacaeTcs BEpXHE YacTh
npoduiIs MoYB 10 DIYOUHBI TTpuMepHo 50 = 5 cMm.
K takuMm nipusHakam oTHocsTcs Fe—Mn MUKpoopT-
mTeiiHbI (puc 3b, 4b, KpacHBIE CTPENIKM), BOKPYT KO-
TOPBIX BUJIHBI IJIMHUCTBIE OOO0JIOUKU, BKIIOUAIOIINE
MUHEpaJIbl KpYITHOH (ppakiiy, MMEIoIIe Yelryitda-
TYIO, pPeXe — MePEKPECTHO-BOJIOKHUCTYIO OPUEHTU -
POBKY IMpPU HAOJIIOACHUSIX C aHAIM3aTOPOM, a TaKXKe
IJIMHUCTBIE TTAITYJIbl WU 00J10MKHM (puc. 4b, 3eaeHast
CcTpeska), 0ecnopsaAodYHO pa3dpocaHHbIE B IIOYBEH-
HOW Macce, MHOTAa OHU (OPMUPYIOT TIPU3HAKU
OOMIHOM CTPYKTYpPhI, KaK ObLIO BUIHO B TOPU3OHTE
BELg (A2Bg) mouBbl MUKPOITIOHIMKEHUS. DTO CBUIE-
TEJIbCTBYET O TUIAPOMOP(MHOIN NUCTOPUU (POpMUPOBa-
HUSI IOYBOOOPAa3yIOIIMX MOPOI, MHAUKATOPAaMU KO-
TOPBIX ABJISI0TCI Fe—Mn opTIITeiiHEBI, ¢ TTOCIIEnyIO-
ILIMM WX a3pajibHbIM WU AEJI0OBUATbHBIM MIEPEHOCOM,
BO BpeMsl KOTOpPOro c(pOpMUPOBAaHBI 0OOJIOUYKHI BO-
KPYyT MUKPOOPTIITEAHOB, a TAKXKE MECTaMU IOYBOO0-
pasymolasi mopoja npuoodpesa OOUIHYIO CTPYKTYpY
BCJICACTBUE MaJIeOKPUOTE€HHO IPOpabOTaHHOCTH.

OmnuvcaHHBIE BBIIIE CPABHUTEIBHO KpPYITHEIE
FC—F.HI/IHI/ICTBIC KyTaHbl B WJUTIOBUAJIBHON YacTU
M3y4aeMbIX ITOYB, Pa30UThIE CEThIO TPEIIUH Ha He-
YIIOpSAOYEeHHbIE OOJIOMKU, BO3MOXKHO, OTHOCSITCSI
HE K COBPEMEHHOMY 3Tamy IOYBOOOpa3oBaHUs, a
WHIWOUPYIOT 3Tall CPaBHUTEJIBHO WHTEHCUBHOIO
pa3BUTUS TIpolieccoB (GOPMUPOBAHUS TEKCTYPHO-
mddepeHIpoBaHHOTO NPOodUIIst, TpaHC(POPMUPO-
BaHHOTO TIOCJIENYIONIMM TajieoKpruoreHedom. Ilpo-
LieCcChl WJLTIOBUMPOBAHUS TJIMHBI IPOTEKAIOT U ceii-
4yac, HO OHM HECOITOCTaBMMO MEHee BBIpaXKeHHBIE U
WHTEHCUBHbBIE, UeM paHee omnucaHHbie. Citabookpa-
IIIEHHBIE Y 3aHUMAIOIINE MOPHI JINIIb KAWIJISIPHOTO
pa3Mmepa Fe-mImMHUCTBIE KyTaHbl MOXHO, BEPOSITHO,
OTHECTU K COBPEMEHHOMY 3Tally Pa3BUTHUS IIPOLEC-
COB WUTIOBUMPOBAHMUS INIMHBI B 3y4aeMBIX TOYBaX.

Hraxk, nmpoliecchbl GMOTeHHOTO OCTPYKTYPUBAHUS,
ryMycooOpa30BaHUs, OIJIECHUsI, OTMOA30JMBAHUS U
ITOYBOBEJEHUE

Ne 12 2023
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WLTIOBUMPOBAHUS C BapHallUSIMU 110 MHTEHCUBHO-
CTH U IIPOSIBJICHUIO B Mpod e B 3aBUCUMOCTH OT MO~
JIOXXEHUSI TIOYBbI B MUKpOpenabede, pacCCMOTpEHHbIE
BBIIIIE, MOTYT OBITh OTHECEHBI K COBPEMEHHOMY (TO-
JIOLICHOBOMY) 3Tany IT0YBOOOpa30BaHUS pacCMaTpH-
BaeMBbIX IIOYB.

Ha yuactke “@poa” B 06erx mouBax GUKCUPYIOT-
ca HauOosbIMe 3HaYeHus conepxanus C,,. B BEPX-
Hell gyacTth mpoduird 10 WIyOMHBI OKoio 35—40 cMm:
nmouBbl Oyioka (paspe3 5-2012) B ropusoHTax Ap
(Amnax), BELd (A2B) (kpome ropusonra E@ (A2),
rIe OTMEYEHO HauMeHbluee copepxanue C,,. 10
MpodWiIio) U B MOoYBe MexX004bs (pa3pes 6-2012) B
cucTeMe TeHeTudeckux ropu3oHToB Apdg—BELg
(A—A2Bg) (tab. 3). Hizke mo npodiisimM ¢ ryOMHBL
35—40 cM conepxkanue C,. B CJIOSIX C pa3HBIM IPaHy-
JIOMETPUYECKUM COCTAaBOM YMEHBIIIAETCS U OCTaeTCsI
MpaKTUYEeCKN HEM3MEHHBIM 10 CAMOTO HU3A.

AHnanorn4sblii xapaxkTep pacnpenenenus C,,. oT-
MeuaeTcs B ITouBax 0Jioka (pa3pe3 9-2012) n Mexx06J10-
ybs (paspe3 8-2012) yyactka “I'psizoBenr”. C mnyou-
Hoit conepxanue C,,. yMEHBIIAETCS, HAYMHASI C IO/~
30JIMCTOTO TOPU30HTA.

B uenom, conepxanue C,,. B moYBax MEXOI0UMI
B 2—2.5 pa3a 0oJjbllle II0 CpaBHEHUIO C IIOYBAMMU,
cchopMupoBaHHBIMM Ha Ojokax. MckiioyeHue co-
CTaBJISIIOT BEpXHUE TOPU3OHTHI paszpe3a 9-2012,
yyactka “I'ps3oBeln”, pacrnoyioXKeHHOTO B JIeCy.

Bepxnue TOPU3OHTHI OEPHOBO-IIOA30JHUCTHIX
noyB Ha 6Jioke (pa3pe3 5-2012) u B Mexx0104Ybe (pas-
pe3 6-2012) xapaKTepHU3yIOTCSI KUCJION peakiuei
cpenbl, ONMM3KOIl K HEWTpaJbHON M CIIA0OKMCIION.
Huxenexalye reHeTUYECKHME TOPU3OHTHI IIOYB
UMEIOT 1Iea0o4YHble 3HaYeHus: pH (ta6. 3). BepxHue
TOPU3OHTHI AEPHOBO-IIOA30JUCTHIX ITOYB, C(DOPMU-
poBaHHbBIX Ha Oyioke (pa3pes3 9-2012) u B MexKOJI0Ube
(pa3pe3 8-2012), xapakTepu3yIOTcsl KUCJIOH U cj1abo-
KHUCJIOM peakuuei cpenbl. Takue 3HayeHus1 pH cBs-
3aHBI C UTUTEIBHOM CETbCKOXO3SIMCTBEHHOI 00pa-
OOTKOIi 3eMeJib B MPOIIJIOM BeKe U BO3MOXKHBIM 13-
BecTkoBaHueM. MameHeHne pH mo nmpodwmiio moys
Ha pa3HbIX 2JIEMEHTaX MajJeOKPUOTreHHOIO MUKpPOpe-
Jbeda 00yCIOBICHO XapaKTepOM PacTBOPEHUS, Ie-
pepacnpeaeneHIs 1 HAKOTLJICHMSI 3JIEMEHTOB B Cpell-
Hel M HUXKHEH ero 4acTsX.

B coBpeMeHHOIT HepHOBO-TION30JIMCTOM TIOYBE
O0JI0KOB M MeXOJIouuit pacripefesieHue OOMEHHBIX
kaTuoHoB Ca?" u Mg?" o npoduio HOCUT ITIOBU-
aJIbHO-WJIJTIOBUAJIBHOM XapakTep, UCKJIIOYEHUE CO-
craBisieT pa3pes3 6-2012 B MeXOJIoUbe, TIe HAKOIIIe-
HUE IIPOMCXOIUT B CpeaHeit yacTu TpoGhHIIs U CBsI3a-
HO C TpaHYJOMETpUYEeCKHMM cocTaBoM. B mouBax
GJIOKOB M MEXOJIOUMiT MUHUMAaJIbHOE 3HaYeHUE OT-
MmedaeTcsd B cinoe 0—30 cM, T.e. B TOpM30HTE pacrpe-
JeJIeHUs KopHell pacTeHuii. B HuXkenexalmx ropu-
30HTaX TOYBHI colepXaHHe OOMEHHBIX KaTHOHOB
3HAYMUTEJIBHO BhIIIe. Takoe pacnpenesieHue XuMude-

TMTOYBOBEAEHUE

Ne 12 2023
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CKUX 3JIEMEHTOB CBSI3aHO CO CBOWMCTBaMU IIOPO.,
BOJIHBIM PEXXUMOM TIOYB, a TaKKe 00YCIOBJIEHO IO -
YMHEHHOCTHIO IT0OYB MEXO0JIOUMii MoYBaM Ha OJIOKaXx.
Konuenrpauus ob6bmenHoro Ca?" ypenuumsaercs,
YTO, BEPOSITHO, CBSI3aHO C HapacTaHWEM CTeIeHU
orneeHus1. O6ecrneyeHHOCTh MOABUKHBIMU (popMa-
Mu P,O5 u K,O B nmousBax mMex0J04Mii HECKOJIBKO
JIy4llie, YeM B II0YBaX OJIOKOB B pe3yJIbTaTe JOIIOJIHI-
TEJILHO IIOCTYIIAIOIIEii Blard ¢ MOBBIIIEHHBIX (DOPM
MUKpopeabeda.

Ilo pacnpenenenuo CO, kKapOOHATOB MOYBBI
yyacTka “@poy” He3HaAYUTeIbHO pa3nuyaloTcs. He-
KOTOPbBIC OTJIMYUS CBsI3aHbI ¢ pH 1 pa3HBIM BOTHBIM
pexxmnMoM 1TouB. Ha yuactke “I'psizoBert” pasHuiia 1mo
cogepxanuto CO, kapOOHATOB TaKXKe HEBEJIMKA.

Hccaenyemble mmouBbl ydyactka “®posn” mpouum
CTAIMIO CEIbCKOXO3SIMCTBEHHOIO HCITOJb30BaHUS,
BKJIIOYAIOIIYIO IPUMEHEHME YIOOPEeHUIA 1, BO3MOX-
HO, U3BECTKOBAHUE, UTO HECOMHEHHO IIPUBEJIO K KO-
JIMYECTBEHHOMY H3MEHEHMIO COIEepKaHUs IIeI0Y-
HO3eMeJIbHbIX OOMEHHBIX KaTUOHOB. OIHAKO mpe-
ObIBaHUE MTOYB B peXKUMeE 3aJIeXKU O[T €CTECTBEHHO
PaCTUTEILHOCTBIO O0OECIeUYnIO €CTECTBEHHBIN XOI
IIOYBOOOpPa30BaTEILHOIO IIpoliecca Ha OBIBIICI ma-
XOTHOM MOYBE U MPUBEJIO K HEKOTOPOMY U3MEHEHMUIO
PaACCMOTPEHHBIX CBOMCTB.

Ha yuyactke “@Ppon” no 3HayeHussM MB 1mouBbl
TakXe OTJIMYAIOTCS HEe3HAUYMTeabHO. MarHUTHBIN
poduJiIb II0YBHI 0JI0Ka O0Jiee OMHOPOIAEH, 32 MCKITIO-
yeHueM ropusoHta E@ (A2), u xapakrepmusyeTcs
CPEIHVMU JIJISI AEPHOBO-MOA30JUCTHIX TOYB BEJINY M-
Hamu MB. Takoe pacnpeneneHre MB cBsizaHo ¢ pac-
MAIIKOM TEPPUTOPUHU U O0JIee OBICTPBIM IPOCHIXaHM-
€M MaxOTHOTO CJIosl Ha BJI0Ke, IO CpaBHEHUIO C MEX-
o6moubeM. Ha yuactke “IpsizoBenr” B OepHOBO-
MOA30JIMCTHIX TTIOYBAX MAarHUTHBIN Tpoduih nudde-
peHumpoBaH. Haubonbinve 3HaueHus1 M B BoIsiBIIe-
HBI B IIpoduJie IIOYBHI Ha OJTOKE ¥ IPUYPOYECHEI K HJI-
JIIOBUAJIBHBIM TOPU30HTAM.

Pacnpenenenue 3HaueHnit M B 1Byx y4acTKOB O-
Ka3bIBaeT, YTO B MOYBAX MEXOJIOUHBIX MOHUXKEHUI
npeob6iagaroT BOCCTAHOBUTEIbHBIE YCITOBUSI, CBSI-
3aHHbBIE C 3aCTOEM BJlard M TpoleccaMu OTJIeeHUS.
bonemme 3nHauenns MB Ha yyactke “IpsizoBerr”
CBsI3aHbI C WCCYILIEHWEM HWXXHEU 4YacTu Tpoduis,
T1Ie COCPEIOTOYEHbI KPYITHbIE KOPHU IPEBECHOM pac-
TUTETBHOCTH.

[Ipoiiecchl MO3OHEIIEHCTOLIEHOBOTO KPHOJIUTO-
reHesa chopMHUpPOBaIN MAJICOKPHUOTCHHBIII MUKPOpPE-
Jbed, KOTOPhI 00YCIOBWJI pa3HbIe CLUEHAPUU Mea0-
reHe3a Ha pa3HBIX €0 JIEMEHTax B royolieHe. B 30He
pacrpocTpaHeHUsI AEePHOBO-TIOA30JMCTHIX TTOYB, B
paifoHax ¢ U30BITOYHBIM YBJIAXKHEHUEM U BbhIpaXKeH-
HBIM MUKpOpenbedhoM, TepepacupenelisiiolIiM Biiary,
MPOLIECCHI OKeJIe3HEHMST 00oJiee MHTEHCUBHO TIPOTE-
KaloT Ha OJIOYHBIX MOBBIIIEHUSIX, UTO OIpEAesIeTCs
pocToM 3HaYeHut M B, a B MeXXOIOUHBIX ITOHUKEHU -
SIX SIPKO BBIpaXKeHBI IIPOILIECCHI OTTICEHUS].
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Meccbay3poBcKHe CIEKTPhI 00pa3IloB MMOYB, 1O~
JIYYEHHBIX IIpM KOMHATHOM TeMIiepaType, IpeIcTaB-
JISIIOT cO00Ii CyNepro3uLmIo JUHUM ayoneTos Fe3t u
Fe?" 1 moKa3bIBaIOT, YTO B COCTABE COCIMHEHUIA XKe-
Jie3da OTCYTCTBYIOT KPYITHOIMCIIEPCHBIE MMHEpaIbl
OKCHUAOB U TUAPOOKCHUIOB B MArHUTOYMOPSIIOYEH-
HOM COCTOSIHUMU.

B uccienyembix oopasiax yyactka “Dpoi” xene-
30 B OCHOBHOM Haxomutcs B popme Fe3t. Hanboins-
mee copepxanue Fe?™ HabmomaeTcss B MIUTIOBUAIIb-
HBIX TOPU30HTAaX 3a CYeT HAKOIUJICHUS WIUCTOM
¢dpakumnu, B KOTOPOIi COCPEeaOTOYEHO Xkeae30. B atux
TOPU30HTAX IIPOMCXOOUT CMEHA OKUCIUTEIBHBIX
MpPOLIECCOB HA BOCCTAHOBUTEIbHBIE, CBOMCTBEHHBIE
TOPU30HTAM JIEPHOBO-IIOA30JIMCTLIX I104B. KOH-
TPACTHBI OKMCIUTEIbHO-BOCCTAHOBUTEILHEIN pe-
KUM C Pa3sBUTHEM BOCCTAHOBUTEJBHBIX CE30HHBIX
IIPOLIECCOB IIPUBOAUT K BOCCTaHOBieHMIO Fe’' B
BepxHeil yacTy Npoduis M3ydeHHbBIX J1ePHOBO-IIO/I-
30JIUCTHIX [IOYB, BEIHOCY 3KeJie3a U OCAXKIECHUIO eTo B
HIKeNIeXallleM WLTIOBUAIbHOM TOPU30HTE, Il Ha-
O6ogaicsl MAaKCMMYM JIBYXBaJICHTHOTO XeJie3a. Pas-
HULA B comepxaHuu Fe’" B MJUTIOBHAJIbHBIX TOPU-
30HTaX MeXy I0YBOii, chopMHUpOBaHHOIT Ha OJIOKE,
U TIOYBOM MEXOJIOUbSI COCTABISIET 3% U MOXKET Ompe-
IeNIIThcsl 00Jiee MHTEHCUBHBIMM BOCCTAaHOBUTEIIb-
HBIMHU IpOIlIeCCaMM B IOCJICTHEI.

Takum obOpazoM, B 30HE AEPHOBO-MOA30JUCTBIX
II0YB NaJIEOKPHOJIUTOIIEAOIreHEe3 BLICTYIIAeT KaK CO-
BOKYIHBINA U IJIUTEJILHBIA Mpoliecc GopMUPOBaAHUS
MOYB U MPUBOIUT K TIOSIBJISHNIO KOHTPACTHOTO MOY-
BEHHOTO ITOKPOBAa, COCTOSIIET0 M3 MaJeOKPUOIUTO-
TeHHbIX MOYBEHHBIX KoMOuHaiuii. IlozmHeBangaii-
CKMIi KpuoauToreHe3 cchopMupoBal MPOCTPAHCTBEH-
HYI0O HEOJHOPOTHOCTHh MOYBOOOpAa3yIOIIMX IIOPOM,
HEOIHOPOJHOCTh JTHEBHOW MOBEPXHOCTH, muUddpe-
peHIMpoBa MOPGOJIOTUI0 TOPU3OHTOB 1 TPaAHYJIO-
METPUYECKUIA COCTaB Ha OJIOKaX M B MeKOJIOUbSIX.
ITouBooOpa3ymolIMe MOPOabl MMOYB OJJOKOB U MEX-
0J104Mi1 B MO3AHEM TJIEMCTOLIEHE TTPOIUIM KPUOIY-
TOTEHHYIO CTaaMio IIpeoOpa3oBaHusl, YTO C(POpMU-
pOBaJIo MajeOKPUOTeHHbIM MUKpOpeibed, KOTOPHIi
B JdaJibHEHIIeM onpeaeni pa3Hble ClieHapuu ToJIo-
LICHOBOTO ITOYBOOOpPAa30BaHUSI HA Pa3HBIX €ro 3JjIe-
MECHTAax. naﬂeOKpl/lO.HI/ITOFeHHbIe ITOYBEHHBIEC KOM-
OWHALMM COCTOSIT M3 COYETaHUSI MOYB OJIOKOB U
MEXO0JI0UMiA, TIpeCcTaBAeHHBIX pa3sHeiMu DIIA, pas-
JIMYAIOIINXCS Ha ypOBHE TUIIA, MOATUIIA, POAa U BUIA
MouB. B cBsI3U ¢ 3TUM AJIs1 TEPPUTOPUIA, TPOLISAITNX
CTaguIo KPMOTEHHOIO Ipeo0pa3oBaHMsl B IPOIIIOM,
1 TOYB, C(OOPMUPOBAHHBLIX HA IAJEOKPUOIE€HHOM
MUKpopeabede, TpeajgaraeTcsi BbIICIATh Iajeo-
KPUOJUTOTeHHBIe MOYBEHHBIE KOMOMHAIINN.

BbIBObI

1. Ha Tepputopuu nieHtpa Boctouno-EBponeii-
CKOIi paBHMHBI B TEPUTISLIUATIBHON 30HE Bajjaii-
TMTOYBOBEAEHUE
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CKOTO OJIeIcHEHUS B 30HE pacpOCTpaHEHUSI IePHO-
BO-TIOJ30JIMCTBIX TIOYB BLISIBJIEH IMaJIEOKPUOTeHHBII
MOJIMTOHAILHO-0I0YHbBI (MM OyrpuCTO-3anagiH-
HBII1) MUKpopeibed B BUAE OJOKOB-TOBBIIIICHUN 1
pas3aesiommnx UX MexK0I0YHbBIX TOHUXKEHUI.

2. Tloka3aHoO, 4TO TaJeOKpUOTeHe3 OMpPeaeIUI
JIMTOJIOTUYECKYI0O HEOTHOPOIHOCTh T'€HETUYECKUX
FOPU3OHTOB MOYB U IOYBOOOPA3YIOIIUX ITOPOL.
B nmpoduirsax mous 1mo Mopdonorn naeHTUPUIIPO-
BaHbI NaJIEOKPUOTeHHBIE CTPYKTYPhI, 3alIOJTHEHHbIE
pa3HBIM ITO TPAHYJIOMETPUIECKOMY COCTaBY MaTepU-
ajioM. KprioreHHbIe CTPYKTYphBI B O3IHEBaAaCKOe
BpeMsl TIpeo6pa3oBajii TOPU3OHTHI TIOYBOOOPA3YIO-
IIUX MOPO B MEXKOI0UbIX, ONPENEINB Pa3HbIe Clie-
Hapuu MOYBOOOpa30BaHUS B TOJIOLIEHE Ha Pa3HbIX
aJIeMeHTaxX MUKpopeibeda.

3. I1oka3zaHoO, YTO COBOKYITHOCTb JEHCTBUSI MIPO-
1IECCOB KpUO- U JJUTOTeHe3a B TIepUNISIIIUaIbHOI 30-
He BaJIIaiiCKOTO OJieAcHEHUS IBUIIach (aKTOPOM JIJIS
TOJIOLIEHOBOTO MeoTreHe3a n AuddepeHIalny aep-
HOBO-TTOJ30JIUCTHIX TTOYB Ta€>KHOI 30HbI CEBEPO-BO-
ctoka BocTouno-EBpomneiickoii paBHUHBI HAa Pa3HBIX
sJIeMEeHTaxX MUKpopeabeda U UCXOTHO Pa3HBIX TOY-
BOOOPAa3yOIINX ITOpOIaX Ha 3TUX BJIEMEHTaX.

4. KpuomuronemoreHe3, KaK COBOKYITHBIN W IJTH -
TeJILHBIN MpolecC B NMEPUTIISILIMAIbHOI 30He, chop-
MUPOBAJ MAJIEOKPUOIMTOTEHHbIE MTOYBEHHBIE KOM-
OMHALIMU B CTPYKTYpe COBPEMEHHOIO ITOYBEHHOTO
ITOKPOBa JePHOBO-MOA30JMCThIX ITIOYB TA€XKHOM 30-
HBI ceBepo-BocTOKa BocTtouHo-EBporneiickoit pas-
HUHBI. TepMUH “TIaJIeOKpMOIUTOTeHHBIe” Tpena-
racrtcda NnMpuMEHATb K ITOYBCHHBIM KOM6I/IHaLlI/lﬂM,
c(OpMUPOBAHHBIM Ha IMAJIEOKPUOT€HHOM MUKPO-
penbede, BRICTyNawImuM ¢GakTopoM, muddepeH-
LIMPYIOIIUM TTOYBBI Ha pa3HbIX ero ajeMeHTax. ITo-
Ka3aHO, YTO ITOYBHI Ha pPa3HBIX 3JEMEHTaX Majieo-
KpHOreHHOTO MUuKpopenbeda cocrodt u3 DIIA,
pa3InyalolInXcsd Ha pa3HbIX BBICOKMX KjlaccuduKa-
LIMOHHBIX YPOBHSIX.

5. Ilpennaraercst BBIAEASITh MaJ€OKPUOJIUTOTEH-
HbIe TTOYBEHHBIE KOMOWHAIIMN B OTHOEIHHYIO OOIII-
HOCTb TIOYB JUISI TEPPUTOPUI, TIPOIICAIITNX CTATUIO
MaJleOKPUOJUTOTEHHOTO TTpeodpa3oBaHUsI.

OMHAHCHUPOBAHUE PABOThHI

DKCIEeANLIMOHHbBIE WCCIIEA0BaHUS MPOBOAWIN TPHU
¢uHancoBoii mnogaepxke PDODU npoekr 12-04-31773
MoOJI_a. AHaquThudeckue padborsl ocymectBisuin B LIKII
N OXuBbIIIT PAH. YacTiyHBIiT aHaJIM3 00pa31ioB BHITION-
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Paleocryolithopedogenesis and Evolution Sod-Podzolic Soils of the Taiga Zone
Northeast of the East European Plain

A. Yu. Ovchinnikov" *, |O. I. Khudyakov]', O. S. Khokhlova!, and A. M. Makshanov'

! Institute of Physicochemical and Biological Problems of Soil Science, Russian Academy of Sciences Pushchino, 142290 Russia
*e-mail: ovchinnikov_a@inbox.ru

The results of soil-genetic studies conducted on sod-podzolic soils in the Gryazovetsky district of the Vologda
region are presented. The modern soils of the study area are represented by sod-podzolic soils of different
variations (Albic Retisols) formed on loamy paleocryogenically transformed soil-forming rocks. The concept
of the role of paleocryolithogenic processes that determined the formation and evolution of modern sod-
podzolic soils of the north-east of the East European Plain is proposed. The considered set of paleocryolitho-
pedogenic processes in modern zonal sod-podzolic soils allowed us to reconstruct the conditions for the for-
mation of soils located in the periglacial region of the Valdai glaciation. The results obtained have expanded
the understanding of the influence of the processes of Late Pleistocene cryogenesis and lithogenesis on the
evolution of modern sod-podzolic soils of the northeast of the East European Plain. The obtained data show
the processes forming the soils under consideration and for the first time it is proposed to isolate paleocryo-
lithogenic soil combinations in the structure of the soil cover as a result of the combined natural process —
paleocryolithopedogenesis.

Keywords: soil formation, paleopedology, Late Pleistocene, Holocene, East European plain, Retisols, Stag-
nosols
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