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NMPEOUCITOBUE

Cwe3n ObmectBa mouBoBeioB uM. B.B. JlokyuaeBa — BaxHO€ COOBITHE B JKU3-
HU Hay4yHOTO cooOmiecTBa. OH MPOBOAUTCS OJUH pa3 B YEThIpe rojaa. TpagulluOHHO
IJIOIIAIKAMU 11 OpraHu3aiuu padoThl Che3[a BBHIOMPAIOT BEAYyIIME HAyYHBIC U
yueOHble 1eHTphl Poccuu. IlepBbrit chezma OOiiecTBa MOYBOBENIOB COCTOSJICS B
Mockse (1992), nocnenyromme cbe3asl npoBoauanck B Cankr-IlerepOypre (1996),
Cysznane (2000), HoBocubupcke (2004), Pocrose-na-Jlony (2008), Ilerpo3aBojcke
(2012) u bearopoae (2016). Ouepennoit VIII cbezn OOmiecTBa mouBoBeaoB uM. B. B.
Jloxy4aeBa nomkeH OblT cocToAThes B aBrycte 2020 r. Ha 6a3e MHcTHUTYTa OMosoruu
OUILL «Komu HayuHBIN HEHTP Y PaIbCKOTO OTHAEICHUsI POCCHIICKON akaieMUH HAyK».
[IpoBenenne che3na mouBOBEAOB B I'. CHIKTBIBKApE MOIEPKaN0 pyKoBoacTBO Dene-
PaIBHOTO UCCIEI0BATENBCKOTO IIEHTpa «KOoMU HAy4YHBIN LIEHTP YPAIbCKOTO OT/IEIIEe-
Hust Poccuiickoii akagemuu Hayk» u I[lpaBurensctBo Pecniyonuku Komu. Mudopma-
uus o coctaBax [IporpaMMHOl (Hay4HOI) KOMUCCUU U OpraHU3allMOHHOTO KOMUTE-
ta VIII cpezga O6mecTtBa mouBoBenoB uMm. B.B. JlokydaeBa mocTymHa Ha caire
cwe3na: https://ib.komisc.ru/add/conf/soil2020/.

[TouBbI — 3HAYUMBIN KOMIIOHEHT HA3€MHBIX DKOCUCTEM, OHU UTPAIOT BAXKHYIO
pOJIb B COXpaHEHHH OMOpPa3HO0Opa3us Ha 3emiie, MOAEep)KaHUU YCTOMYMBOrO (PyHK-
[IMOHUPOBAHUS OMOC(Ephl, CHUKEHUU U CMITUYCHUU DKOJIOTHMYECKHUX MPOOIJIeM, 0CO-
OCHHO B YCIIOBUSX COBPEMEHHBIX KIIMMATUYECKHX TPEHJOB, PEIICHUU MPOJIOBOJIb-
CTBEHHOU ITporpamMmsbl ctpanbl. He cinyuaitno nesus VIII cve3na nouBoBenos: «Ilou-
BbI — CTpPaTETUYECKU pecypc Poccuny.

Opranu3aiMoHHBIN KOMHUTET Che3/la mpuHsI Oosee 820 3asBOK Ha ydyacTHE B
chesne u 790 te3ucoB nokIan0B. Ha che3ne B paMkax IUIEHAPHBIX 3aCEIaHHil, CUM-
MO3UYMOB U CEKITUI (KOMUCCHUH, TTOJAKOMHUCCUI U pabouyMX TPYMI) MPEArnonarajoch
00CYIUTh MIUPOKUNA KPYT BOMPOCOB, MOCBAIICHHBIX aKTyaJIbHBIM MpoOJieMaM COBpe-
MEHHOT'O TOYBOBEACHUS, 3eMJICICNIUsI, MEIMOpaluu, (PYHKIMM MOYB U MOYBEHHOTO
oKpoBa B buocdepe.
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VIl cve3n ObmectBa mouBoBenoB uM. B.B. JlokyuaeBa

[Tannemust HOBOM KopoHaBupycHoM mMH(peknuu COVID-19 napymmia riaHbl
nouBoBeoB Poccun u ctpan OmmkHero 3apyOexbs. M3-3a BBeJEHHBIX B CTpaHe
OTrpaHUYCHHUI Ha MpOBeJIEHHE MAacCOBbIX MeponpusaTuil LlenTpanbubiii coer OO11Ie-
CTBa MEPEHEC MPOBEAECHUE Che3/la Ha aBrycT 2022 1. 10 yJIydIIeHUS SIHIEMUOIOTH-
4yecKoil 00CTaHOBKU. BBUTIO MPHUHATO pellieHre: HavyaTh MOCIEA0BaTEIbHOE IPOBEIe-
HUE 3acellaHvil Che3Ja B OHJIAH (opMare, He J0KHUAASICH OPUIIUATBHBIX CPOKOB
ChE3/1a; OIMyOJIMKOBATh MOCTYMUBIINE TE3UCHI TOKJIAJ0B U COOPHUK M30PAHHBIX CTa-
Teit B cepun kKoHpepenuuid |OP ¢ oTkpbITEIM AOCTYTIOM.

OcHOBHasi 4acTh 3aceaHU KOMHUCCHM, MOJIKOMUCCUN U pabO4YuX rpymnm Mmpo-
nuia B oHsaiid ¢opmare B niepuop ¢ anpens 2021 r. mo uronb 2022 1. Ha ounnaiin-
3acenaHusix ObUTO 3aciymiaHo U oocyxkaeHo Oosee 400 riacHBIX JOKJIAA0B MO pas-
JUYHBIM MIPoOJIeMaM MOYBOBEICHUSI B paMKaxX padOThI CIEIYIONUX CEKIUM:

(A) I komuccusi: PU3UKa MOYB COBMECTHO € MOAKOMUCCHEH 10 GU3NKO-
MeXaHMYeCKMM CBOMCTBAM M TE€XHOJIOTHH MOYB

[Ipencenarens — 1.6.1. E.B. lllenn
- TeOpI/IH, MCTOAbI U IPAKTUUCCKUEC ITPHUITOKCHHS B (bI/ISI/IKe 1 MEXaHUKE I10YB.

(B) II xkomuccusi: XumMusi No4YB
[Ipencenarens — 0.6.1. J.JI. TluHCckwmit

- XMMHYECKHM COCTaB M CBOWCTBA E€CTECTBEHHBIX W HAPYUICHHBIX MOYB, MOYBEHHO-
XUMHYECKHE aCTICKThI BOJIIOIIUU U TPaHC(POPMAIIMH TTOYB.

- [lornoTtutenbHast CIOCOOHOCTH MOYB; €€ POJib B TpaHC(HOpMALIMK U MUTPAIIMH XUMUYE-
CKHX BCIIICCTB B MOYBAX.

- [louBEHHO-XMMHUYECKU MOHUTOPUHT COCTOSIHUS MIOYB: METOAOJIOTMYECKUE U METOAM-
YECKHE aCIIEKThI.

- MeTonosorust 1 METOIbI N3y4YEHUSI XUMHUYECKUX CBOMCTB ITOYB.

(C) lloakomuccus: Oprannyeckoe BenecTBO MOYB
IIpencenarens — 0.6.H. C.H. UykoB

- XuMudeckue, GU3NIECKue W OMOJIOTHYCCKHEC MEXAaHHM3MbI CTAOWIM3allMA OpTraHuve-
CKOTI'0 BEIIIECTBA ITOYB.

- Opranuveckoe BEIIeCTBO MOYB: AIMHUCCHS M CTOK yIiIepo/a B yCIOBUSX W3MEHSIOIIETO-
csl KJIMMara.

- 'yMHHOBBIC TpenapaThl: 5KOTEXHOJIOTHU U OMOMETUIINHA.

- 'ymyc MoYB COBpEMEHHBIX arpoieHO30B.

- DBOJTIOIUS TYMYCOBBIX BEIIECTB MOTPEOSHHBIX U MMaJICOTIOUB.

(D) lHoakomMuccusi: XuMu4eckoe 3arpsi3HeHNe Mo4B
[Ipencenatenu — 1.6.1. J{.JI. [Tunckuii, 1.6.H. T.M. MunkuHa

- Uctounuku 3arps3HEHUs, aKKyMYJISlus, TpaHChOopMaIus, MUTPALIHS 3arpsI3HSIONINX
BEIIIECTB B ITIOYBax.

- Biusitnue 3arps3HAI0MKX BEMIECTB HA XUMUYECKHE, OMOJIOTHYECKUE, (PU3UIECKUE
CBOICTBA ITOYB.



VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

- HopMupoBanue conaepkanusi 3arpsi3HSIONIMX BEIIECTB B MOYBaX W peMeaualus 3a-
TPSI3HEHHBIX MTOYB.
- Pagnoskoiiorus moys.

(E) III xomuccusi: buosorust nous
[Ipencenarens — 1.6.1. A.JI. CtenaHos

- buopasznooOpa3ue moYB U METOBI €r0 U3YUCHHUS.

- 'eoxuMuuecKas e TEIbHOCT IOYBEHHBIX MUKPOOPIaHU3MOB U YCTOUYNBOCTh
HAa3€MHBIX YKOCUCTEM.

- DKOOMOTEXHOJIOTUH B TIOYBOBEACHUU.

(F) IV xoMuccusi: ArpoxuMus U IJI0A0POAHe N0YB
[Ipencenarens — akan. PAH B.I'. Cperues

- ﬂI/IHaMI/IKa MoKasaresnei IJ1I040pOJAUsA IMOYB IIPU MPUMCHCHUHU PA3JIMIHBIX CUCTCM
y,[[06peHI/IH B PA3HBIX MOYBCHHO-KIIMMATUYCCKUX 30HAX.

- Kommekc MCP IO PEryJdupOBaHUIO ILIOJAOPOJHA I1OYB CEJIbCKOXO3SHUCTBEHHOTO HC-
ITOJIB30BaHMA.

- DKOJIOTHYECKHE IPOOJIEMBI, CBSI3aHHBIE C TPUMEHEHUEM yIOOpEHUH, U ITyTH UX perie-
HUSL

(G) V xomuccus: I'enesnc, reorpadust u kiaaccupuKanus movs
IIpencenarens — a.reorp.H. C.B. I'opsukun
- ['ene3uc u 3BOIONMS IOYB pa3NMUHBIX oOnacTeir Poccum u mupa.
- CTpyKTypbl IOYBEHHOT'O MOKPOBA HAa Pa3HBIX YPOBHAX OpraHU3aIuu.
- ['no6anpHas u MakpopernoHaibHas reorpagus oYB U €€ OTPaKEHUE Ha KapTax.
- Knaccudukanusa nous Poccuu u npoOsembl ee UCHOIB30BaHUS B Pa3IUYHbBIX PErHO-
Hax.
(H) Hoaxkomuccus: Kaprorpadgus nous
IIpencenarens — akan. PAH N.10. CaBun
- Hudposoe kaprorpadupoBanre 1 MOHUTOPUHT TIOYB U UX CBOMCTB.
- KaprorpagupoBanue 1ecHOro mouBEeHHOI'O IOKPOBA.
- ucTannmonHbIe 1 OECKOHTAKTHBIE METO/IBI KapTOTpadUPOBAHUS © MOHUTOPHHTA
II0YB U UX CBOWCTB.
- [louBenHO-Teorpadueckue 6a3nl TaHHBIX.
() lHoanxkomMuccHs 110 JIECHOMY NOYBOBEIeHHIO
IIpencenarens — wi.-kopp. PAH H.B. Jlykuna
- BiinsiHue U3MEHEeHHI KiMMara, IMPOLUIOM U COBPEMEHHOM aHTPOIIOT€HHOU JEATENbHO-
CTH Ha JIECHBIC MTOYBBI.
- [IporHo3upoBaHye TMHAMUKH JICCHBIX MTOYB B YCIOBUSX KOMOMHUPOBAHHOTO JIEHCTBUS

MPUPOIHBIX U AHTPOMOTEHHBIX (PaKTOPOB.
- Posb necHpIX OYB B (hOPMHUPOBAHUU SKOCUCTEMHBIX (DYHKLIUN U YCIYT JIECOB.

(J) Moaxomuccust MO arpo3KOJOrH4eCKOM M KaJacTPOBOM OLIEHKAM I04YB U 3eMeJIb
[Ipencenarens — a.c.-x.H. [1.M. CanoxHukoB
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VIl cve3n ObmectBa mouBoBenoB uM. B.B. JlokyuaeBa

- ArposKojioruueckasi OIrieHKa TOYB B YCJIOBUSX aJalTUBHO-TaHAMA(PTHRIX CHCTEM 3€M-
Jenenusl.

- KagacTpoBasi CTOMMOCTP CEITbCKOXO3SMCTBEHHBIX YTOIUNA B PA3JIMYHBIX IIOYBEHHO-
reorpaUueCcKuX yCIOBUSIX.

(K) IToxxkomuccusi: IlouBbl U OKpYy:KaOUIas cpeaa
n.6.H. B.M. Aimudanos), 1.6.1H. T.A. 3yOkoBa

- [IpoGaembl 3aKOHOMEPHBIX COOTHOIIIEHUH MEXy MOYBOU U cpenoit popmupoBanus B
VX B3aMMOJEHUCTBUH U PA3BUTHUHU.

- OyHKkuMu NoYB B Onocdepe u IKocucTemMax.

- [TouBeHHble OKa3aTeNM (MHAUKATOPHI) U1 YCTOMYMBOIO 3€MIIETIONb30BAHUS.

[Ipencenarenu —

(L) Moaxomuccust mo KpacHoii KHUre U 0cO00i OXpaHe MOYB
[Ipencenarens — k.6.H. O.B. YUepHoBa

- TeopeTnyeckue 1 METOAMUYECKHUE aCIIEKThI 0COO0M OXpaHbI MOYB.

- Konuennus u crpykrypa KpacHol kauru nous Poccun.

- [IpoGnemsbl noaroroBku U peanuzauuu KpacHoil kauru nous B cyobekrax denepauuu.
- DTaNoOHHbIE, PEAKUE W MCYE3AI0NINe MOYBBl — 00beKThl KpacHOW KHUTH U OCHOBa (o-
HOBOT'O TOYBEHHOTO MOHUTOPHUHTA.

- [IouBbI 3a110BETHUKOB, 3aKa3HUKOB, HALTMOHAIBHBIX TAPKOB, TAMATHUKOB ITPUPO/IBI.

(M) Pabouasi rpynmna mo Mep3J0THBIM OYBaM
[Ipeacenarens — k.reorp.H. J.E. KoHtomkon
- Mup Mep3noTHBIX TOYB: reorpadus, TEHE3WC, CBONCTBA, PEKUMBI, SKOCHCTEMHBIC
byHKIIUH, TPOOIEMBI OXpaHBI U UCTIOIB30BaHUS.
(N) PaGouas rpynmna nmo uccjieJlOBaAaHUI0 YePHO3eMOB
[Ipencenatens — 1.6.H. O.C. be3yrnosa

- COBpCMCHHOG COCTOAHHEC U DBOJIIOLUA YCPHO3EMOB.

(O) Pabdouasi rpynna mo apuaHbIM 3eMJISIM
[Ipencenarens — 1.6.H. 3.I'. 3annbexoB

- IlouBbI apuIHBIX PErHOHOB fOTa Poccuy W WX 3BOJONHS B YCIOBUSAX COBPEMEHHOTO
KJIMMATHYECKOTO MOTETICHUS.

- IlouBeHHBIE MpOIECCHI, CBSA3aHHBIE C MPOSIBJICHUEM OIYCTHIHUBAHUSA M apuIu3allid
TEPPUTOPUH.

(P) PaGouas rpynna « HopmMaTuBHO-TIpaBOBOE CONPOBOKICHUE OXPAHBI M HCII0JIb30-
BaHMS NOYBEHHBIX PeCypcoB»

[Ipencenatens — 1.6.H. A.C. SIkoBieB

- HayuHble 1 npaBoBbIE OCHOBBI HOPMUPOBAHHUS Ka4€CTBA IIOYB U 3€MEIIb.

- DKOJIOr0-3¢MJICYCTPOUTEIIBHOE IIIIAHUPOBAHUE TEPPUTOPUU KAK OCHOBA PALlMOHAIIBHO-
IO UCIOJIb30BAHUS U OXPaHbI IIOYB U 3€MEIIb.

- Hay4Hble u npaBoBble OCHOBBI PALlMOHAIBHOIO M 3KOJOTHMYECKU 0€30macHOro ooOpa-
LICHHS C OTXOJAMHU B Pa3JIMYHBIX YCIOBUAX 3€MIICTIONb30BaHUS.

- OredecTBEHHBIN U 3apyOEKHBIN OMBIT HOPMAaTUBHO-IIPABOBOI'O PEryJIMPOBAHUS Kaye-
CTBA II0YB U 3€MEIIb.



VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

(Q) Komuccus no najieono4BoBeaeHUI0
[Ipencenarens — 1.6.H. A.O. MakeeB

- IlaneonanamadTHpie PEKOHCTPYKIIMHU IO TAHHBIM MPUPOTHBIX U aHTPONOTEHHBIX ap-
XMBOB: MAJIEOTIOYBHI, MIEJOCETUMEHTHI U T€0APXEOIOTUYECKNE OOBEKTHI.

(R) VI komuccusi: Meimopaunus noys
[Ipeacenarens — a.c.-x.H. H.b. Xutpos

- I3MeHeHue 1oYB B YCIOBUSX aHTPOMOTEHHOTO BO3ICUCTBUS PA3HOU JNIMTEIBHOCTH.

- CBoiicTBa, pPEXUMBI IOYB, €CTECTBEHHBIE U AHTPONOTCHHO BBI3BAHHBIE IPOIIECCHI,
OTPAaHWYHUBAIOIINE WU CHIDKArONME d(PPEKTUBHOCTh HCIIOIB30BAHMS IOYBEHHBIX pe-
CypCOB.

- Mepb! npenynpexaeHus pa3BUTHS U IPUEMbI YCTPAHEHHUS SABJIEHUN U MPOLIECCOB, Mpe-
MATCTBYIOIIMX PALIMOHAIBHOMY UCIIOJIb30BAaHUIO IOYBEHHBIX PECYPCOB.

(S) ITogxomMuccust Mo MeJIMOPAUMHU M30bITOYHO-TIEPEYBJIAKHEHHBIX 104YB
[Ipencenarens — un.-kopp. PAH JI.U. Nuuiesa

- I'mppomMopdHbIe MOUBBI: CBOMCTBA, PEKHUMBI, T€HE3UC, KIaCCU(PUKALUs, MJI0OPOAUE,
HCIIOJIb30BAHUE.

- OyHaMeHTaNbHbIE U NPUKIIAHbIE TPOOIEMBI Mpoliecca 3a001auuBaHus TEPPUTOPHUH.
- Menmopaiusi OpraHOr€HHBIX U MUHEPATbHBIX THAPOMOP(HBIX TTOYB.

(T) Moagxkomuccusi Mo OXpaHe MOYB OT IPO3UH
[Ipeacenarens — a.c.-x.H. H.I1. MacroTenko
- MoaenupoBaHHe ¥ MPOTHO3UPOBAHUE IPO3UH TTOYB U €€ MOCIICICTBUM.
- [IpoGaemsb kmaccupukammu SpOIUPOBAHHBIX TTOYB.
- 3amuTa noyB OT 3PO3UH.
(U) ITonxoMuccus 1o peky/JabTHUBALUN HAPYUIEHHBIX U 3arPA3HEHHBIX 3eMeJIb
[Ipencenatenu — 1.6.H. B.A. Anapoxanos, 1.0.H. JL.II. Kanenskuna
- TexHonornu BOCCTAaHOBICHHS HAapYIICHHBIX ITOYB.
- CBOICTBA U PEKUMBI PEKYJIbTUBUPOBAHHBIX IOUB.
- OneHKa MOYBEHHO-IKOJOTHYECKON IPPEKTUBHOCTH PEKYIbTHBAIIMOHHBIX MEpOIPHSI-
THM.
- HccnenoBanue mpoueccoB BOCCTAHOBIICHUS PA3JIMYHBIX KOMIIOHEHTOB OMOTreOleH03a
Ha TCXHOI'CHHO HAPYIICHHBIX 3CMJIAX.
- CoBepIIEHCTBOBaHNE HOPMATHUBHO-TIPAaBOBOW 0a3bl /1JIs1 MPOBEACHUS PEKYIbTHBAIIMOH-
HBIX paboT.
(V) VII komuccusi: MuHepajiorusi noYB
IIpencenarens — k.0.H. T.B. Anekceesa
- MuHepalibl MoYB M MPOIIECCH €CTECTBEHHOTO U aHTPOTIOTEHHOTO MTOYBO0OPA30BaHUS.
- MCTO}II)I N3YUCHHA MHUHCPAJIBHOTO COCTAaBa IIOYB — HOBBIC BO3MOXHOCTHU W HOBBIC IO/~
XOJIBI.
(W) ITogxomuccusi no MUKpoMop¢o/10ruu no4s
[Ipencenatenu — a.c.-x.H. MLIL. JleGenesa, k.6.H. M.A. BponHukoBa



VIl cve3n ObmectBa mouBoBenoB uM. B.B. JlokyuaeBa

- Mopdomnorus u MUKpoMOpP(}OIOTHS COBPEMEHHBIX MOHO- M TOJUTECHETUYHBIX IOYB,
MaJeonoYB KaK KUY K PEKOHCTPYKIIMU TTOYBOOOPA30BATEIHHBIX MPOIIECCOB U TIPHUPO-
HOW Cpenpl.

- Mukpomopdoornyeckas TMarHOCTUKA MOYBOOOPA30BATEIBHBIX MPOIIECCOB aHTPOTIO-
T€HHOTO-HaPYIIEHHBIX MOYB U TEXHOIEHHBIX MOBEPXHOCTHBIX 0O0OpPa30BaHUIA.

(X) Komuccus no negoMeTpuke
[Ipencenarens — a1.6.H. B.I1. CamconoBa

- llnudpoBbie TEXHOTOTUU JJIs1 CEIbCKOXO03SHCTBEHHOTO MPOM3BOICTBA.

- Metonpl Data Mining jyist co3iaHusl MOJIENIEH TOYBEHHOTO TTOKPOBA.

- 'eocTaTucTueckrue MeToAbI PU KapTorpadupoBaHuH.

- ByTcTpen 11 olleHKM KauecTBa mapaMeTpoB MOJIEIEH B KOJIOTHU U TTOYBOBEICHHH.

(Y) Komuccus no ucropuu, pujiocopuu u COMUOJIOT UM MOYBOBETCHMSI

IIpencenarenu — ‘z[.reorp.H. N.B. UBanoB, 1.6.H. O.A. Makapos

- Hcropust HaydHBIX WIEH, SBPUCTUYECKUI MOTEHIHAI. YTO HOBOTO BHOCHUT HCCIIEIOBA-
HHE MAJICOTI0YB U aHTPOIOTCHHBIX U3MEHEHUH MOYB B TEOPHUIO MOYBOBeAeHHs? KakoBbI
COBPEMEHHOE MOHMMAaHKE JOKYYaeBCKOM MapaJurMbl IOYBOBEACHHS U 00bEMA TOHATHS
"mouBa". OCHOBHBIE OCOOCHHOCTH COBPEMEHHOI'O dTala Pa3BUTHUS M MEXKIYHAPOIHOTO
COTPYIHUYECTBA B IIOYBOBE/ICHUU.

- Uctopuss MOYBOBENEHHSA: TBOPYECTBO OTHAEIBHBIX YUYEHBIX, HMCTOPHS HAy4YHO-
HCCIIEIOBATENIbCKIX, YUeOHBIX M OOIIECTBEHHBIX OPTaHU3AIMI U HAYYHBIX COOBITHH, HC-
TOPUS HCCIEIOBAaHUN TTOYBEHHOTO TIOKPOBA PETHOHOB U o0iacteit Poccum.

- AHanu3 KOMMYHHMKAIMil B OYBEHHOM COOOIIECTBE: COBPEMEHHOE COCTOSIHHE MEXKIY-
HApOJHOr0 COTPYJIHUYECTBA, CBA3M MEXIY MOYBOBEAAMH PETHOHOB, YUPEXKIECHUMN, O1O-
JUOMETPUYECKHUM aHau3 MyOJIMKAIMi MO MOYBOBEICHUIO, aHAIN3 IPUMEHEHUS KOJInYe-
CTBEHHBIX OLIEHOK UX KauyecTBa.

(Z) Komuccusi mo o0pa3oBaHUI0 B NOYBOBEAEHUH
Conpencenarenu — 1.6.H. O.A. Makapos, k.0.H. B.M. Konecuukosa

- I/IHHOBaHI/IOHHI)Ie O6pa3OBaTCJ'ILHI>IC TCXHOJIOTHH B ITIOYBOBCACHHM.

O3HaKOMUTBCS C JIOKJIaJlaMH, TPEJCTABICHHBIMM Ha 3acelaHUsIX KOMHUCCUM,
MTOAKOMHUCCHUI 51 pabouunx rpyII, MOYHO Ha cauTe cpe3na
(https://ib.komisc.ru/add/conf/soil2020/?page_id=692).

HemnocpencrtBernHo Bo Bpemsi pabotsl cbe3na (10-14 asrycra 2022 r., r. Chik-
THIBKAp) OBUIN 3aCITyIIaHBl U OOCYXICHBI JIOKJIAIbl B paMKaX IUICHAPHOW CECCUU U
CEMU CUMITO3UYMOB:

1. IlouBeHHBbIE U 3eMeJIbHBbIE pecypchl Poccun: onieHka, HOpMUPOBaHuUe, YIPaABJIeHUE

PykoBonurenu: akaa. PAH A.JIL. MBanos, 1.0.H. O.A. Makapos,
n.reorp.H. B.C. Cton6oBoii, 1.0.H. A.C. fIkoBneB

[TouBeHHbIE W 3eMebHBIE PECYpPChl Kak OOBEKThI OCYIISCTBICHHUS HAay4dHO-

MPAKTUUECKOU JIESITEIbHOCTU B 00JIACTH OILEHKH, HOPMHUPOBAHMS, YIPABIICHUSI, HHBCH-

Tapu3aluy U JIp., HANPABICHHOW HAa PEUICHUE 3a/1a4l YCTOMUYHUBOTO Pa3BUTHUSL PECYPCHO-
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VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

ro noreHuuana Poccuiickoit @enepanuu. CounalbHO-’KOHOMUYECKHE aCIEKThl YCTOM-
YUBOT'O Pa3BUTHS CEIbCKUX TEPPUTOPHIl CTPAHBI.

2. BzaumoneiictBue OMOTHYECKHX U A0MOTHYECKHX KOMIIOHEHTOB MOYBLI
PykoBonurenu: 1.6.H. C.H. Uykos, 1.6.H. A.JI. Ctemanos, a.r.-m.H. T.B. AnekceeBa

MeXaucIuIInHApHbIE BOMPOCH OPraHO-OMOTHYECKHX, MHUHEPATbHO-OMOTHUYECKUX H
OpPraHO-MHHEPAIIbHBIX B3aUMOJACHCTBUM.

3. buoreoxumMuyeckue MUKJIbI 3JIEMEHTOB
PykoBonutenu: wr.-kopp. PAH B.H. Kyzaespos, 1.6.1. 1.H. Kypranosa

MeXauCIUITMHAPHBIE BOIPOCHI OMOTCOXUMHUYECKUX LUKIOB yIiepoja, a30Ta, KUCIIO-
pona, ocopa u APYyrux JIEMEHTOB B CUCTEME «TPYHTOBBIC BOJBI — IOPOJIBI — TOYBA —
pactenust — atMochepay.

4. ocT-kaTacTpoduUecKoe H MOCT-aHTPONOTeHHOE Pa3BUTHE MOYB B AHTPONOLIEHE
PykoBomurenu: 1.6.H. A.A. ['onbeBa, 1.6.H. A.O. Makees, 1.0.H. A.A. JIpiMOB

Bormpocs! kaTacTpouueckux M MOCT-aHTPOIIOTEHHBIX MPOIECCOB pa3BUTHS MOYB. Teo-
pus Karactpod — TNPUMEHHMA JIA OHAa B T'CHETHYECKOM MoO4BOBencHHH. I[loct-
MUPOTEHHBIC U3MEHEHHS 1TOYB U CKOPOCTH MX cTUpaHus. [locT-cenmnTeOHbIe TOYBHI Ja-
JICKOTO W HEIAIEKOro mponuioro. [locT-arporeHHble H3MEHEHUS TIOYB PA3IHYHBIX MPH-
ponubix 30H. ['eomopdonorudeckune xatacTpodsl (OMOM3HU, CENH, ObICTpasi PO3UT H
Ip.) ¥ UX TIOCJICICTBUS JIUIsl IOYBEHHBIX IIOKPOBOB.

5. [TouBooOpa3oBaHMe — B3IJISA U3 MPOLLIOro B Oyayuiee

PykoBoaurenu: un.-kopp. PAH A.O. Anekcees, 1.6.H. A.B. bopucos,
k.r.-M.H. [L.1. Kanunun

KpusucHpie u onTuManeHBIE dTanbl TOYBOOOPA30BAaHUSI KAaK PETPOCIICKTUBHAS OCHOBA
JUTSI OLICHKH COBPEMEHHOI'O COCTOSIHUS MOYBEHHOI'O IMMOKPOBA U MPOTHO3a €r0 Pa3BUTHS B
pe3ynbTare TI00ABHBIX M PETHMOHAIBHBIX M3MEHEHUH kimMara. [laneornouBeHHbIE ap-
XHMBBI KaK OCHOBA MPOTHO3MPOBAHUS T€OIKOIOTMUECKIX U3MEHEHUU B OyaymieM. 3aKo-
HOMEPHOCTH (OPMHUPOBAHMSI TIOYBEHHOTO MOKPOBA B TE€OJIOTMUECKOH WCTOPUHU 3eMIIH
(OT KOp BBIBETpUBAHUS K pa3BUTHIM nouBam). ClieHapuu BO3MOXHBIX U3MEHEHUH KO-
CUCTEM B YCJIOBUSAX KJIMMATHUYECKUX BbI30BOB U BHIPAOOTKA CTPATErHH MOBEICHUSI.

6. AHTpONOreHHO-U3MeHEeHHbIe M AHTPOINOTeHHbIe MOYBbI: pa3Ho00pa3ue, TUATHOCTH-
Ka, KiIaccupurkanus

PyxoBogurenu: 1.6.H. b.®. Anapun, x.0.1H. E.}O. CyxaueBa, M.A. JIa3apeBa

JluarHocTtuka, kKiaaccupukanus U KaprorpadupoBaHue MOYB IOPOJOB, PEKYJIbTHUBHPYE-
MBIX TEPPUTOPHM, aHTPOIOT€HHO-U3MEHEHHBIX II0YB JIECHBIX TEPPUTOPUHN U ITAXOTHBIX
yroauii. CTpyKTypa IMOYBEHHOT0 IMOKPOBA aHTPOIIOT€HHO-U3MEHEHHBIX JaH/IadTOB.

7. IIoYBEHHO-?K0JOTHYeCKHE OCHOBDI aIlaHTI/lBHO-JIaHIlIHa(l)THOFO jemMJjieaeJauda 1 3eM-
JICIMOJb30BaHUA

PykoBogutenu: akan. PAH B.W. Kuprommn, k.r.H. JI.H. Ko3nos,
1.6.1. H.U. JToGpoTBOpckas
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VIl cve3n ObmectBa mouBoBenoB uM. B.B. JlokyuaeBa

Arpo3K0JIOru4ecKas TUIOJOTHs U TPYNIIHPOBKA 3eMellb. OLEHKAa CTPYKTYp MOYBEHHOI'O
IIOKpOBa, UX CJIOKHOCTH W KOHTPACTHOCTH. I/II[CHTI/I(l)I/IKaL[I/IH HO‘IBGHHO'J’I&HI[H_[a(I)THBIX
cBszeit. Pazpaborka ['MIC arposkonorndeckoi ONeHKH 3eMeNb U MPOSKTUPOBAHUE a/latl-

TUBHO-JaHIIIA(THBIX CUCTEM 3eMJIeAeus. DKOJIOTU3aLusl arpOTEXHOJIOIMH. DKOJIOru-

YCCKHUEC HOPMATHUBLI 3€MJICACIINS U 3EMIICIIOIB30BaAHMA.

Matepuaibl TICHaApHBIX JOKJIAIOB, TPO3BYYABIINX HA ChE3/e, a TAKXKE JIOMOJI-
HUTEJILHO MPUHATHIC TE3UCHI, IPEACTABICHBI B JaHHOM cOopHuke (Yacth 1). Tesucsr
JIOKJIQJIOB, TIPUHSATHIC I Yy4acTHs B padOTe€ CHMIIO3UYMOB, OITyOJIMKOBAHBI B JJICK-
TpoHHOM cOopHuke Te3ucoB VI crezna (YacTts 2), komMuccuid, MoJKOMHUCCUN U pa-
Oounx rpynm — B OJEKTpOHHOM  cOopHuke  TesucoB  (Yacte  3)
(https://ib.komisc.ru/add/conf/soil2020/?page_id=675).

B co6opuuk IOP Conference Series: Earth and Environmental Science
(https://iopscience.iop.org/journal/1755-1315) BouuiM pacHIMPEHHBIC MaTEpPHUAIbI
IIPE/ICTABIICHHBIX Ha Che3ze MOKIaa0B — 120 cTaTeil y4aCTHHUKOB Che3/a, B KOTOPBIX
00CYX/IeHbl pPe3yJIbTaThl HUCCIEAOBaHUM, MOJTYYECHHBIE B MEKCHE3IOBCKHUI IMEpHO.
(20162020 rr.) 110 CIEeIYIOIIUM HAIIPABIICHHSIM

— T'ene3uc u reorpagus nous;

—  XuMUs MOYB;

— ®duzuka 1ouB;

— buonorus nous;

— MuHepanorusi ¥ MUKpOMOp(}OI0THs TIOYB;

— Arpoxumus U INIOAOPOIUE MTOYB;

— Menuopauus 1oys;

— Jerpaganus, BOCCTAaHOBJICHUE U OXpaHa MOYB;

— Hcropus Hayku.

B pamkax VIII cbe3na OOmectBa mouBoBeoB uM. B.B. [lokyyaeBa npoBeieHa
[IIkoJy1a MOJIOJIBIX YYEHBIX MO MOP(}OIOrUy U Kiaccu(pUKaIMKU OYB U nepBbie B Poc-
CUU COPEBHOBAaHMS IO «CHOPTUBHOMY MOYBOBeneHUIO» (¢ 7 mo 9 aBrycra 2022 r.).
st yaactust B pabote 11Ikombl 3aperucTpupoBairch KOMaHIbl CTYJEHTOB U acIu-
pautoB OUIL] «IlouBenusiii uactutyt uMm. B.B. JlokydaeBa» (r. Mocksa), CaHKT-
ITerepOyprckoro rocyaapcrBeHHoro yHuBepcutera (. Cankt-IlerepOypr), reorpa-
¢uyeckoro Qakynbrera U (paxynbTeTa NOYBOBEICHUS MOCKOBCKOTO TOCYIapCTBEH-
Horo yHuBepcutera um. M.B. JlomonocoBa (r. MockBa), PTAY-MCXA um. KA.
TumupszeBa (r. Mocksa), Kazanckoro denepaibHoro yHuBepcuteta (r. Kazans),
TTOBOIDKCKOTO TOCYJaPCTBEHHOTO TEXHOJOTHYECKOro yHMBepcutera (r. Momkap-
Ona), Ypallbckoro rocy1apcTBEHHOIO JIeCOTEXHUYEeCKoro yHuBepcurera (r. Ekarte-
puHOypr), FOxxHoro dbenepanprHoro yuusepcuteta (r. Pocros-na-/{ony).

OprkoMuTeT UCKpEeHHE Mpu3HaTesneH uwieHaMm I[IporpammHoi (Hay4yHOI) KO-
Muccuu 1 OpraHu3allMOHHOTO0 KOMUTETA, OKa3aBIIMM HEOILIEHUMYIO TTOMOIIb TP pe-

[ICH3UPOBAHUN M TOJArOTOBKE cTaThel /i myOnukaruu coopauka |IOP Conference
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Series: Earth and Environmental Science. A taxxe IlpaButenbctBy PecmyOmnku
Kowmu, pykoBoactsy ®UILL Komu HII YpO PAH, CeIKTEIBKapCKOTO TOCYJapCTBEHHO-
ro yauBepcutera um. Ilutupuma CopoknHa, MOCKOBCKOTO TrOCY/IapCTBEHHOTO YHU-
BepcureTa M. M.B. JIomoHOCOBa, BATCKOTO TOCY1apCTBEHHOTO YHHBEpcuTeTa, MH-
ctutyTta reonorud U Mucruryra arpoouorexnonornii ®UL[ Komu HI[ YpO PAH,
OOGmiecTBa ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «HYKOﬁH—KOMH», AKIHMOHEPHOTO
obmectBa «Monmu CJIIK», OO6miectBa ¢ OrpaHUYE€HHONW OTBETCTBEHHOCTHIO
«MUIIJIAB Cucrema», Komu otaenenuss Coepbanka Poccun, ITAO bank BTh 3a
MOJACPIKKY ChE3/1a M TOMOIIIL B €r0 MOJITOTOBKE U MPOBEICHUH.

OpeanuzayuoHHvll Komumem
VI cvezoa Obwecmesa nousosedos um. B.B. [lokyuaesa
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NMNEHAPHbIE OOKINAAbI

Mpeacepartens — yn.- kopp. PAH C.A. WWo6a

YK 631.48

COBPEMEHHBIE BbI3OBbI IIOYBOBEJEHUSA —
KPATKHUE UTOIT'1 U ITIEPCIIEKTUBBI

WWo6a C.A.

MockoBckui rocyaapcTBeHHbIn yHuBepcuTteT uMm. M.B. JlomoHocoBa, MockBa

Ouepennoit cre3n OOmIEecTBa MOYBOBEIOB OOBIYHO MOABOAUT UTOTH CBOEH Jie-
SATEJILHOCTH 32 MPOUIEAIINI EpUOa U HaMeUaeT IMyTU pealiu3aluy JaJIbHEHIINX mep-
CHEKTUBHBIX KaK (yHIAMEHTAIbHBIX, TAK M MPUKIAJHBIX HAMpaBICHUU B 00JIACTH
nouBoBeieHUs. TpaauiiioHHo 3a1ayu O0IIecTBa COCTOSAT B KOOPAMHAIIMKM HAYYHBIX
MCCJIEIOBAaHUM U BBIPAOOTKE KOHKPETHBIX MEpPONpUATHI 10 3 (PEKTUBHOMY yIpaB-
JICHUIO TIOYBEHHBIMU PECypCaMM, MO MOMYJSPU3ALMN Halled HAyKW U MOJATOTOBKE
BBICOKOKBAJIM(DUIIMPOBAHHBIX KaIpPOB. DTH 3a7a4id TAPMOHU3UPYIOT C OOIIMMH TPEH-
JTaMU Pa3BUTHST MUPOBOTO IMOYBOBEACHUS, M OHU OBLIM Y€TKO 0003HAYCHBI TI100aJTb-
HBIM MTOYBEHHBIM MapTHEpCcTBOM N0 nHUIMaTuBe @AQ. [IpaBUTENHCTBEHHBIE OPTaHbI
CTaBsT Mepe] MOYBOBEAAMH 3a/1auy MO BOBJCYEHUIO B CEIbCKOXO3SUCTBEHHBIN 000-
POT 3a0pOILICHHBIX paHee 3eMeJlb U MOBBIIEHUIO X TpoaykTuBHOCTU (IlocTaHoBIE-
nue [IpaButensctBa P ot 14.05.2021), mo mmpokomMy mpuUMEHEHUI0 WH(OpMaIu-
OHHBIX TEXHOJOTHH B paMKax pead3allii MporpaMMbl IU(PPOBOTO CETBCKOTO XO-
3siicTBa. Pabora O6miecTBa TpaAUIIMOHHO OCYIIECTBISETCS B KOMHUCCHUSX M TOIKO-
MHUCCHSIX B paMKax pabounx CEMUHApPOB U KOH(pepeHIui, rae GopMyIupyroTcs KOH-
KPETHbBIC MPEIJIOKEHUS 0 PalMOHATIBLHOMY HCIIOJIB30BAaHUIO MTOYBEHHBIX PECYPCOB.
AKTHBHOCTh HAIIUX KOJUIET MPOSBISETCA TAKXKE B aKaJEMHUYECKOM COOOIIECTBE, B
roCyJIapCTBEHHBIX U 3aKOHOJATEIbHBIX CTPYKTYpax.

3a mpomeAnmui nepruo; OTMEUEHBI CYIIECTBEHHBIE IOCTHKEHUS B 00JIaCTH Te-
He3uca, reorpaduu U KiaaccuPpuKaiyy mo4s. 3HAYUTEIBLHO MPOJBUHYJIUCH PabOTHI 1O
HOBOM Bepcuu knaccudukanmu mods (I'epacumona, 2019), kyaa miaHupyeTcsi BHECTH
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VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

CYILIECTBEHHbIE U3MEHEHHUS MPU COXpaHeHHH oOliero kapkaca. /lano ompene-
JIEHWE U TPEUIOKEHA CUCTEMA OMUCAHUS JUArHOCTUYECKUX TOPU30HTOB IOYB M UX
npusHaku. [IpeaioxkeHsl aaropuTMbl Kiaccu(PUKauy NaXOTHRIX MOYB, KOTOPHIE OT-
CYTCTBOBAJIM B MpexHeW kiaccuukanuu. HameTwrncs 3HaYMTENbHBIM IpOrpecc B
1upoBoit KapTorpaduu MOYB 3a CUET MPUMEHEHUS TEXHHYCCKIUX U KOMITBIOTEPHBIX
CPEJICTB, MATEPUAJIOB IUCTAHIIMOHHOTO 30HUPOBAHMS, OCOOCHHO C MCTOIb30BAHUEM
OeCIUIOTHBIX JieTaTeNbHbIX ammnaparoB (Casun, 2019).

[TocnenHue rojibl aKTUBHO pabOTaeT MOJKOMHCCHS MO MajJeONOYBOBEAEHUIO.
[IpoBeneHbl yHUKaIbHBIE MCCIEAOBAHUS MCKOMAEMBIX IMMOYB JIEBOHA U KapOOHa, KO-
TOpbIE PACHIMPAIOT T'PAHMULBI TPAJAMIIMOHHOIO MOYBOBeAEHUS. OCOOEHHO ClleqyeT
OTMETUTH OIBIT IO MOMYJISPU3ALUN HAYKH, TPOBEIACHUE PETYISPHBIX MEXKIYHAPOI-
HBIX MOJIOJIEKHBIX IIKOJ IO MaJeONOYBOBENCHUIO, CO3JaHUE MyOJMYHOIO OHJIAWH
Kypca To MajeonoYBOBEICHUIO M reoapXeoiioruu u3 15 yeknuii Ha kaHame You Tube
(Makee).

Cpenu peruoHaldbHBIX 0000IIAONMX padoT clieyeT BbLAeIUTh «HannoHans-
HBI aTyiac APKTUKW», T/I€ 3HAYUTEIbHOE MECTO 3aHMMAET XapaKTEPUCTHUKA TTOYBEH-
HOT'O TIOKpPOBA.

[ToyuyeHbl BaXXKHbIE PE3YNIBTATHI [0 TPUMEHEHUIO HH(POPMALMOHHBIX TEXHOJIO-
Il B IOYBOBEJACHUM M CEIIbCKOM XO3SIIICTBE. DTOMY HANpPABJICHUIO YAEIAETCA OCO-
00e BHMMaHHE Ha MPABUTEILCTBEHHOM ypoBHe. Pacniopspkenuem [lpaButenscTBa ot
29.12.2021 Ne 3971 yTBepkAeHBI CTpaTErMuecKue HampaBieHus B oOnactu 1udpo-
BOM TpaHC(HOpMALIMKU OTPACIIECd arpoNpPOMBIIIJIEHHOTO U PHIOOXO3SIICTBEHHOTO KOM-
wiekcoB P® Ha nepuon 1o 2030 r. [loutn ogHoBpeMeHHO DeaepanbHbIM 3aKOHOM OT
30.12.2021 BHecenbl u3meHeHuss B DenepanbHbiil 3ak0H oT 1998 1. «O rocynap-
CTBEHHOM PEryJIMpOBaHUM 00ECIIeUEHUs II0JOPOIUsS 3EMEIb CEIbCKOXO035HCTBEHHO-
ro Ha3HAYEHUsD», HANPABJICHHbIC HA PAa3BUTHE IOCYIAPCTBEHHOIO MOHUTOPHUHIA 3€-
MEJIb CEeJIbCKOXO03IMCTBEHHOIr0 Ha3HAYEHUs U CO3JjaHue MH(POPMALIMOHHOTO pecypca.
[TogoOHBIE pecypchl (POPMUPYIOTCS B PETHOHANIBHBIX IIEHTPAaX arpoOXUMHUYECKOM
CITY>OBbI, Yy4eOHO-HAy4YHBIX OpraHu3aIsaX W MHUHUCTepcTBaX. OJHUM W3 TaKHX
HauOoJiee pa3paboTaHHBIX PECYpCOB B 00acTH OYBOBeNeHUS siBIsieTcs L{enTp kom-
JIEKTUBHOTO TIOJIb30BaHUS, CO3/IaHHbIN B MockoBckoM yHuBepcutere: « Madopmaru-
oHHas cucrteMa — [louBeHHO-Teorpaduueckas 6aza ganubix Poccunm — UCIT'BI» —
https://soils-db.ru/ckp/, 3apeructpupoBanssiii B peectpe «Hay4uHo-TexHOIOTHUECKAS
uHppacTpykrypa Poccuiickoit @eneparmn» — https://ckp-kf.ru/ckp/1777894. Dror
[{eHTp CTAaBUT U pelIaeT Psii BAKHBIX 3a7a4: UHBEHTApU3alus 1 MOHUTOPUHT COCTO-
SHHS TOYBEHHOTO MOKPOBA; CO3/JaHNE OCHOBBI 36MEJIbHOTO KaJacTpa; CO3JaHue Mpu-
KJIQJHBIX TPOrPaMM pacyeTa 3aJaHHbIX MOoKa3zaTejed B peKUME PEabHOTO BPEMEHU
Ha OCHOBE aBTOMATU3UPOBAHHOTO M3BJICUECHUS 3HAHUN U3 HAKOIJICHHBIX U OPTaHU30-
BAaHHBIX JAHHBIX; OCHOBA JJISI TIPUHSTHI YIIPABICHYECKUX PEIICHUH Ha (enepaTbHOM
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[ImeHapHbie TOKJIAIbI

U PErHOHAJIbHOM YPOBHSX; pPa3BUTHE €JIMHOIO0 MEXIYHAPOJIHOTO IMOYBEHHO-
uH(GOPMAIMOHHOTO TpocTpaHcTBAa. OCHOBY MOYBEHHO-reorpaduyueckoi 0a3wpl JaH-
HBIX COCTaBIIAIOT JIBa OCHOBHBIX 0JIOKa: reorpaduyeckuid, Wik KapTorpaduueckui,
650K ¥ mpoduIbHO-aTpUOYTUBHEIN Onok. Kaprorpadguueckas dacTe mpecTaBiceHa
pa3zHOMacITaOHBIMUA MOYBEHHBIMU KapTaMH U IPYTUMHU COITYTCTBYIOUIMMHU MaTepua-
namu. B 0a3y maHHBIX BXOJUT TaKKe MPOrPaMMHBIA MPOIYKT, KOTOPBIN MO3BOJISET
M0JIy4aTh HOBBIEC JJAHHBIE U MIPOBOAUTH PACUEThl HA OCHOBE CYIIECTBYIOLIUX MaTepH-
aJoB.

HoBsie naHHbIE MOTydyeHbl MOYBEHHBIMH MUKpoOuosioraMu. OHU Hadajad McC-
cleoBaHusl BUPYCOB M ¢aroB B moyBax. bbuio 0OHapy>kKeHO, YTO HUX KOJIMYECTBO
IPEBBIIIAET YUCIAEHHOCTh MUKPOOHOTO HACEJIEHUS MOYB. Y CTAHOBJIEHO, YTO BUPYCHI
C JTUTUYECKUM YKU3HEHHBIM ITUKIIOM TMPEACTABIAIOT COOOW OJHY W3 TJIaBHBIX MPUYUH
rubenu KieTok Oakrtepuil B mouBax. OHU yHHUTOXkatOT OT 10 1o 50% exenHeBHOU
MPOIYKIMU OaKTepuaabHONH OMOMACCHI, UTO OMpPEACISIET UHTEHCUBHOCTh OMOT€OXHU-
MHUYECKUX KPyTrOBOPOTOB yIyiepoja, azora u ¢ochopa (JIsicak, Yekun). Mccnenosa-
HUSIMM Ha OCHOBE MOJIEIM MapCHAHCKOTO I'pyHTa IMOKa3aHO, YTO KU3HECIIOCOOHBIE
MHUKPOOPTaHU3MBbl 36MHOTO THIIA MOTYT COXPaHAThCS B aHAOMOTHYECKOM COCTOSIHUU
ot 1.3 1o 20 MiTH JIET B PETOJIUTE COBPEMEHHOTO Mapca B MOAMOBEPXHOCTHOM CIIOE.

[TomyueHsl HOBBIE JaHHBIE C MPUMEHEHHEM MHHOBAIIMOHHBIX CHHXPOHHBIX Me-
TomoB Ha Oa3e ycranoBok MEGA-Science (HUIl «KypuyaroBckuii MHCTUTYT» IS
M3yYCHHs] MEXaHU3MOB MPEBPAIICHHUS METAIOB B mouyBax U pacteHusx ([Tunckwuii,
MuHkuHa)). Bl BBISIBIEHBI MOJIEKYJIIPHO-CTPYKTYPHBIE U3MEHEHUS TSAKENbIX Me-
TaJUIOB B TEXHOT'€HHO-TIPEOOPA30BaHHBIX MOYBAX, UAECHTU(ULIHUPOBAHBI COETUHEHUS
TSDKEJIBIX METAJIJIOB U BBISBJIEH BUJ MX CBS3M C (pazaMu — HOcCUTENSIMU TOYB. Taxxke
CO3/1aHbl HAHOKOMITO3MTHBIE MaTEPUAJIBI 32 CYET BBEJCHUS B MaTpuLly YIJIEPOJUCTOTO
COpOEHTa METaJI-OPraHUYECKUX KapKACHBIX CTPYKTYpP, UMEIOUINX PEKOpAHbIE MOKa-

3arenu yaenbHoUW moBepxHocTu a0 10000 /T Dtn COCIMHEHUS NPEACTABIISIIOT CO-
00l HOBYIO CTYIIEHb Pa3BUTHS TOPUCTHIX MAaTepUaioB, B KOTOPHIX MOXKHO KOHTPOJIH-
PYyEMO HU3MEHATH B IIMPOKUX MPEAeNIax pa3Mep Mop U CTPYKTYPYy aKTUBHOIO LIEHTpA.
Nx noGapieHue K yrepoaucTbiM copOeHTaMm (Ouodapam) MO3BOJIMT MOBBICUTH (-
(EeKTUBHOCTH CBSI3bIBAHUS MOJUIFOTAHTOB B IMOYBaX.

B mpakTtuke MOYBEHHBIX HMCCJEAOBAHUN B OONACTH (PUBMKUA TOYB TMOITYUYHIIU
ITUPOKOE TTPUMEHEHUE MU(PPOBBIE TATUUKHU ISl JUHAMUYECKOTO U3MEPEHUsST TeMIIe-
paTypbl, BIAXHOCTH, JIa3epHbIC TU(PAKTOMETPHI TSI OTIPEACIICHUS TPaHyJIOMeTprUYe-
CKOI'O COCTaBa, pEHTreHOBCKUE ToMorpadnl. C MOMONIBIO MOCIEIHETO MOTYYEHbI HO-
BbI€ 3HAHUS O CTPYKType MOPOBOTO MPOCTPAHCTBA psjia MOYB, KOTOPHIE SIBIISIIOTCS
BAXHOW XapaKTEPUCTUKON CTPYKTYPHI U (PU3HUUECKUX CBOMCTB MOYB.
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Baxxnoe mecto B OO11ecTBE 3aHUMAIOT MCCIIEOBAHUSI SMUCCUU U CTOKA Map-
HUKOBBIX ra3oB. B Poccuu BrepBble BBINIOJIHEHBl MHOTOJETHHE HENpPEpPhIBHBIC
HaOmoaeHus 3a smuccueir CO, U3 MOYB B CBA3U C KIMMAaTHYECKUMH HU3MEHEHUSMH.
ITokazana ortueTivBasi CBSI3b BEJIMYMHBI TOJOBBIX M CE30HHBIX MOTOKOB CO2 U3 aep-
HOBO-TIO30JIMCTHIX TIOYB C COBPEMEHHBIMUA M3MEHEHUSMH KiauMmara B peruosHe. O0-
HapyeHa 00IIasi TeHJECHIIMS CHUKEHUSI BEJIMYMH cyMMapHbIX nmoTtokoB CO; U3 nep-
HOBO-TI0/I30JIUCTOM MOYBBI JIECHOTO U JIyTOBOTO IIEHO30B BO BCE KAJICHIAPHBIE CE30HbI
rojia ¥ 3a rofloBOil MepHuo/ B LIEJIOM.

3nauutenbHblid BKIaA (73—77%) B TOJ0BOE JIbIXaHUE MOYB BHOCHUT MEPUOJ AK-
TUBHOW BETETAIMH PACTEHUH (C Masi TI0 OKTSI0ph). BMecTe ¢ TeM mosist X0I0MHOTO Tie-
puona (HosiOpp—arnpens) B rojoBoM nmotoke COz U3 MOYB B OTJIEIBHBIEC TOJIBI TOCTUTA-
et 38-39%, cBUAECTENLCTBYS O TOM, UTO HeaoydeT amuccun CO; 3a mpeaeaaMu Bere-
TallMM MOXKET CYIIECTBEHHO UCKAXKATh pealIbHbIC BEIMYMHBI OaaHca yIiepoja B KO-
CHUCTEeMaX YMEpPEHHO-KOHTHHEHTAIbHOTO KiauMara (KynespoB u coaBTophI).

CoBpeMeHHas cutyalusi B ctpaHe U Mupe TpebyeT OT Haiiero cooOiecTna
oOpaTuTh BHUMaHHE Ha Hanbosee BaXKHbIE U BOCTPEOOBAHHBIC HAINpaBiieHUs (HAYy4Y-
HBbI€ U MPUKIATHBIE), KOTOPBIE JIOJDKHBI MOBBIMIATE 3()PEKTUBHOCTh MCIIOIB30BAHMS
MMOYBEHHBIX PECYPCOB U COOTBETCTBOBATH MUPOBOMY ypoOBHIO. KpaliHe BaKHO pa3BuU-
THE U TIPUMEHEHHE MH()OPMALIMOHHBIX TEXHOJIOTUH B MOYBOBEJCHUU HA BCEX YPOB-
HSX aJMUHUCTPATUBHOTO YMPABICHUS M B YUCOHO-HAYUYHBIX YUPEKICHUIX: COCTAB-
neHue 6a3 MaHHbBIX, pa3paboTKa MPOrPAMMHBIX CPEICTB, TO3BOJISIIOIIUX PEIIATh MPHU-
KJIaJIHBIC 3a/1a4M, BHEAPATH KypChl 0 HH(GOPMAIIMOHHBIM TeXHOJoTusIM B BY3ax.

CoBpeMeHHass MUpPOBasi TEHACHIUS — U3YUCHHUE BIUSHUS U3MEHEHUH KiMMaTa
Ha cocTosiHME U (YHKIIMOHUpOBaHUE Ouocdepsl, a B HAIlIEM Cliydyae — MPOTHO3 CO-
CTOSIHUSI TIOUBEHHOT'O MOKPOBA U MPOIYKTUBHOCTH arpodkocucteM. Ocodoe MecTo B
ATOM OJIOKE 3aHMMAEeT BJIMUSHHUE KJIMMATHUYECKMX W3MEHEHHH Ha CTOK U IMUCCHIO
MapHUKOBBIX Tra3oB. [TouBOBeabl COBMECTHO ¢ OMOJIOraMU BKJIIOYAKOTCS B peaau3a-
110 KapOOHOBOTO MPOEKTAa, aBTOMATU3UPOBAHHOTO CIEKEHUSI 32 MApHUKOBBIMU Ta-
3aMHU B Pa3HbIX PUPOJHBIX 30HaX PO.

Kpaiine aktyanpHa pa3pabOoTKa WHHOBAIIMOHHBIX TEXHOJOTHA W MaTEpHUAJIOB,
00eCIeunBaOIINX CHIKCHUE PUCKA JErpajallii MOYB M YBEIMYEHUE MPOTYKIIHOH-
HOTO MOTEHIHaa arpodkocuctem. [Ipobiema HapyIlIeHHUs U 3arpsSI3HEHUS TTOYB CTOUT
OCTpO AJI1 MHOTUX peruoHoB cTpanbl (3amamnas Cubups, Kysbacc), 4To QuKTyeT
HEOOXOJIMMOCTh Pa3pabO0TKH aJeKBATHBIX TEXHOJIOTHI 1O peaObMIUTAIIMU TTOYB ATHUX
TEPPUTOPHUU.

[lepen arpoxuMuKaMu CTOUT 3ajiada Jyisl MOBBIMICHUS 3G (PEKTUBHOCTU OCHOB-
HBIX CPEACTB XMMH3AIMU B MPOU3BOACTBE CEILCKOXO3SIMCTBEHHOM MPOMYKIIMU pa3-
pabaTbeIBaTh U 00JIee aKTUBHO MPUMEHSTh, UCXOJISI U3 KOHKPETHBIX YCIOBUM, MUKPO-
1 OMOJIOTHYECKHE YI0OpeHUs, CTUMYJISITOPBI POCTa, CPEACTBa sl OOPHOBI ¢ OoJe3-
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HAMU pacTeHuit u ap. KOOuneiHble MEpONpuUsTUS B MPOLUIOM IOy, MOCBAIIEHHBIE
80-netuto ['eorpadrueckoit CETH OMBITOB C YIOOPEHUSIMH, MMOKA3aJIM BaXKHOCTh 3THX
MOJIMTOHOB JIJII COBPEMEHHBIX arpoOXMMHUYECKHX HccieloBaHui. Beas pesynbrarhi
paboThI CeTH CiTy)ar WHPOPMAITMOHHBIM PEeCypcoM Il pa3paboTKU OCHOBOIIOIATa-
IOIUX JOKYMEHTOB IO MCIIOJb30BAHUIO MUHEPAIbHBIX U OPTraHMYECKHUX YIOOpEHUH.
B nepcrnektuBe 3T0 MO3BOJUT OCYIIECTBISATh HAMPABICHHOE YIIPaBICHHUE TOKa3aTe-
JSIMU  TUTOIOPOJIUST TI0YB, BECTH aBTOMATU3UPOBAHHBIA MOHUTOPHHI, OIIEHKY U TIPO-
THO3UPOBAHHUE COCTOSIHUS OKPY KArOLIEH CpeIbl.

B ob6nacti Ouonoruu movm akTyajdbHa MpobdiieMa pa3pabOTKH TEXHOJOTUH MO
YOPaBIEHUI0O MUKPOOHBIMU COOOINECTBAMHU, KOTOPBIE CIOCOOCTBYIOT MOBBIIICHUIO
YPOKaHOCTH C/X KYJIbTYp, CEKBECTPALlUU YIJIEpO/a, YMEHbIIEHUIO SMUCCUU MTapHU-
KOBBIX ra3oB. Heobxoanma pa3zpaOoTka HampaBlIEHUS «370POBbE IOYBY, BHEIPEHUE
HITAMMOB MUKPOOPIaHU3MOB, CITOCOOCTBYIOIIMX CAMOOYHUIICHUIO TTOYB.

K HacTosimemy BpeMEHM OCTAE€TCS aKTyaJIbHOW, HO HE PELICHHOM 3aJade I10-
BBIILICHUE FOPUIUYECKOrO CTaTyca MOYB KaKk 0ObEKTa OKpYy Karollel IpUpoIHOM cpe-
Ibl, TPeOYIOIIEro OXpaHbl U COOTBETCTBYIOIIMX HOPMATHBHBIX AaKTOB, HAapaBHE C
HepaMu, aTMOC(HEPOI U BO3LyXOM, )KUBOTHBIM U PACTUTEIIBHBIM MUPOM.

VY4uThIBas HBIHEIIHIOK MOJUTUYECKYIO CUTYalUIO0, TOTAJIbHbIE CAHKUUHU IS
Halleil CTpaHbl CO CTOPOHBI 3arajia, CTOUT 3aJja4a BCEMEPHO pa3BUBAaTh 0O0JIEE TECHOE
COTPYAHUYECTBO CO CTpaHaMu EBpa3uiiCKOro peruoHa u IPYyrMMHU HEUTPAIbHBIMU
CTpaHaMu. Y Hac €CTh NOTEHLMAT U BO3MOXKHOCTHU ISl B3aUMOJIEHCTBUS, OCOOCHHO B
pEelIeHNH psiia TOYBEHHO-3KOJOTHYECKUX 3a/1ady U MPOAOBOJBLCTBEHHON 0€30MacHO-
CTH HAlllUX CTPaH.

VJIK 631.48

YCTOUYUBOE YIIPABJIEHUE IOUBEHHBIMU PECYPCAMU
N ITPOJOBOJIBCTBEHHAA BE3OITACHOCTbB POCCHUHA

KpacunbHukos MN.B.1, CaBuH U.10.%, BaceHéB U.U.3,
CemeHkoB U.H.%, LLlo6a C.A.l

1 MockoBckuit rocygapcTBeHHbI yHuBepcuTeT uMm. M.B. JTomoHocoBa, Mocksa
20U, «MouBeHHbIN MHCTUTYT M. B.B. [okyyaeBa», Mocksa
3PrAY-MCXA nm. K.A. Tummupsasesa, Mocksa

[IponoBonbCcTBEHHAsE 0€30MACHOCTh TPAULIUOHHO BKIIIOYAET B ce0sd HAJIUYUE,
JOCTYITHOCTh U Ka4€CTBO MPOJYKTOB MUTAHUS HACEIEHUSA. XOTSd B COBPEMEHHOM MO-
HAMaHUU TIOHSITHE TPOJOBOJHLCTBEHHON OE€30MAaCHOCTH NaJIeKO BBIXOIUT 32 PaMKH
oOecreyeHus: CenbCKOX03IMCTBEHHOTO MPOU3BOJICTBA: 0€3 HAJTUYMs YCTOMYMUBOIO ar-
PapHOTO CEKTOpa MPOAOBOJBCTBEHHBIE CHUCTEMBbI OKa3bIBAIOTCS JIMIIEHHBIMU (yHIA-
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MeHTa. IMEHHO ¢ CeJIbCKOX035MCTBEHHBIM OJIOKOM CBS3aHO OCHOBHOE 3HAYCHHE TTOYB
U1l o0ecreueHusl MpoI0BOILCTBEHHOM Oe3omacHocTu. [lnogoponue mo4yB — ocHOBa
BBICOKOM MPOU3BOAUTEIIBHOCTH CEJILCKOTO X035KUCTBA, KOTOPOE HE TOJIBKO OMPEACIISIET
YPOKaHOCTh PACTEHUEBOUECKON MPOAYKIMU, HO U 00€CIIEUMBAET KOPMOBYIO 0azy
’KUBOTHOBOJYECKOI oTpaciiv. YcToilunBas MHTEHCU(UKALMS MPOU3BOACTBA MPOTYK-
TOB MUTaHUSI HEBO3MOXKHA O€3 TMOBBIIICHUS IJIOMOPOAMS IOYB; MPHU TOM IOYBA HE
MOXKET paccMaTpHUBaThCsA B Kaue€CTBE MHEPTHOIO CyOCTpaTa, CBOMCTBa KOTOPOTO MO-
T'YT JIETKO MOAU(UITUPOBaThCS. HanmpoTuB, caMy TIOYBHI SBIISIOTCS BKHEHIIIMMH pe-
TYJATOPAMH XapAKTEPa CENBCKOXO35IMCTBEHHOTO UCIIOIB30BAHUS TEPPUTOPUM, a 3HA-
YUT, U «aCCOPTHUMEHTA» CEJbCKOXO35IMCTBEHHOW MPOAYKIIMU HA JIOKAJIBHOM, PETHO-
HAJIBHOM W HAI[MOHAJIBHOM YPOBHSIX.

[TouBbl M WX CBOWCTBA, HApsAy C METEOPOJIOTUYECKUMU YCIOBUSAMH, IPEI-
ONPEAEISAIOT BO3MOXXHOCTH BO3/ICJIBIBAHUS Y MOTCHIMUAJIBHYIO YPOXKAWHOCTH CEllb-
CKOXO3SMCTBEHHBIX KyJIbTyp. ISl K&KIOM KyJIBTYPhI U 1aK€ OTAEIBHOIO COPTa MOXK-
HO YCTaHOBHUTHh HAaOOpP CBOMCTB IMOYB, BIUSIONIMX HA €€ pa3BUTHE, a TAKXKE KOJIUYe-
CTBEHHBIC 3HAYEHHUS ITUX CBOMCTB, KOTOPHIE ONTUMAJIbHBI I KOHKPETHOU KYJIBTYPBI
WM OTPAaHUYMBAIOT Pa3BUTHUE PACTEHHUM BIUIOTH JO IOJHOM HEBO3MOXHOCTH HUX PO-
cta. Takum 00pa3oM, MOKHO MOCTPOUTDH IKCIIEPTHBIE MOJIETU ISl OIIEHKH ITPUTOIHO-
CTU W/WJIM ONTUMAJILHOCTH TOYB JJISI BO3/CJIbIBAHUS TOW WJIM MHOU CEIbCKOXO3SH-
CTBEHHBIX KyJIbTypbl. McTionp30BaHNE MOAOOHBIX MOIENICH MO3BOJISECT BHISIBUTH PETH-
OHBI a) C ONTHMAJIBHBIMHM TIOYBAMH JIJISI BO3/CIBIBAHUS KOHKPETHBIX KYJBTYp, 0) Te
TIOYBECHHBIE YCJIOBUSI MOTYT OrpaHUYMBATh POCT M, COOTBETCTBEHHO, YPOXKAUHOCTH
CEJIbCKOXO3SMCTBEHHBIX PACTEHUM, WJIH KE B) PETHOHBI, TAE€ BO3/ICIBIBAHUE KYJIbTYPhI
T10 TIOYBEHHBIM yCJIOBUSIM HEBO3MOXHO.

[IepedyeHb MOYBEHHBIX CBOMCTB, KOTOPBIE MPEAONPENEIISIOT BO3SMOKHOCTU BO3-
JEJIBIBAHUSL CEIIBbCKOXO3SIMCTBEHHBIX KYJIBTYDP, U3BECTEH, HO JJISI Pa3HbIX KYJIBTYp OH
otnuyaetrcs. [IpuyemM HeraTuBHOE BIMSIHUE YacCTH 3TUX CBOMCTB MOXKET ObITh HUBE-
JUPOBAHO OOBIYHBIMHU arpOTEXHUYECKUMHU ITPUEMaMHU, BIUSHUE JPYTOM 4aCTH MOXKET
OBITh YCTPAHEHO IMyTEM MPOBEICHUS MEITUOPATUBHBIX MEPONPUATHH, a BIUSIHHUE He-
KOTOPBIX HETATUBHBIX CBOWCTB YCTPAHUTh HEBO3MOKHO WJIM YKOHOMUYECKHU HELEIIe-
coo0pa3Ho.

Ha ocHoBe manHbIX mogxonoB ITouBeHHbiM mHCTUTYTOM MM. B.B. JlokyuaeBa
OIICHEHBI TMOYBEHHbIE pecypchl Poccuu ais Bo3nenbiBaHUS HamOoJiee pachpocTpa-
HEHHBIX CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp. BBISBIEHBI PETMOHBI, 1€ PECYPCHBIN MO-
TEHIMAJI [I0YB MEPEIKCIUTYATUPYETCS] U TI€ CYLUIECTBYIOT ITOTEHIMAJIBHBIE PE3EPBBI
JUISL paCIIMPEHUS TIIOMIAICH MO TOCeBhl TOM WM MHOM KyJabTyphl. [1om00HBIN aHa-
T3 JOJDKEH CIYKUTh OCHOBOM ISl TUIAHUPOBAHUA U aIMUHUCTPATUBHOTO CTUMYJIU-
pOBaHUS M3MEHEHUSI CTPYKTYpbl MOCEBHBIX IUIOMIAAECH B CTpAaHE MPHU aJanTaluu
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CEJIBCKOTO XO34MCTBA K U3MEHEHUSM KJIMMara W/Wiu PhIHOYHOW KOHBIOHKTYPHI U Te-
pexoay K NOBCEMECTHOMY YCTOMYMBOMY 3€MJICTIONbB30BAHUIO.

CBoiiCTBa TOYB OMNPENEIISIOT BO3MOKHOCTH BBIPAIIMBAHUS U YPOKAUHOCTD
KYJBTYp, OT YETO 3aBUCHUT HAJIUYHUE U, B KaKO-TO Mepe, pu3nyeckas JOCTYIMHOCTh U
Ka4eCTBO INPOAYKTOB MUTaHHs. KauecTBO IMPOAOBOJILCTBUSA YAaCTO CHUKAETCS B pe-
3yJIbTaTe UCTOILICHUS MUTATENbHBIX 3JIEMEHTOB B MTOYBE, 4 TAK)KE HEAOCTAaTKa MUKPO-
AIIEMEHTOB, KOTOPBIE BEAYT K PA3BUTHUIO TAKOTO SIBJICHUSI, KaK CKPBITBII T0JION, KOTO-
PBIM ONPENEISIETCs] KaK HEIOCTATOK B MUTAHUM BUTAMHUHOB M MHUHEPAJIOB IIPU 10CTa-
TOYHOU KaJOPUUHOCTH NUIU. OAHO U3 BO3MOXHBIX MOCIEACTBUNA CKPBITOTO TOJ0Ja
— Pa3BUTHE MHUKPOIIEMEHTO30B y YEJIOBEKA W JOMAIIHUX XKMUBOTHBIX. Kpome TorO,
MHUKPOAJIEMEHTO3bl BOZHUKAIOT B CJIy4ae HAPYLICHUS PUBBIYHOIO COOTHOLICHUS XU-
MUYECKUX 3J€MEHTOB, HanmpuMep, Ca:Sr unu Cu:Mo B nouBe U BbIpalIMBacMoOn Ha
HEel pacTuTenbHOU npoaykuuu. Ha rpaHuTHBIX MaccuBax u3-3a u30bITka F y denose-
Ka BO3HUKAET (Iroopo3 (mopakeHue 3y00B M KOCTEH), B apHIHbIX JIaHAmadTax 3ada-
CTYI0 (PUKCUPYIOT aHOMAaJUU C TMOBBIIMICHHBIM COACp)KaHuEM Oopa, YTO OMpeseIseT
BO3MOXKHOCTb pa3BUTHs OOPHOTO PHTEpUTA Yy OBell. J[pyroit HeTpuBUaAILHOM TIpooIie-
MO, BO3HHKILIEH MPH YCIEUIHOM PEIIEHUU IMPOAOBOJILCTBEHHOM O€30MacHOCTH 3a
CUET COOCTBEHHBIX PECYpPCOB CTpaHbl, SIBJISETCS COBPEMEHHAs CHTyalusi HA POCCUU-
CKOM pbIHKE 3epHa. Mmmnoprupyemas nmennna n3 Asctpanuu, CILIA u Kanager co-
Jiepaa CyleCTBeHHO OoJblIe Se, Y4eM OTeUeCTBEHHAs!, I03TOMY 110 MEPe CHUKEHUS
uMIopTa 3epHa nepes Poccueit Bce cepbe3Hee cToUT mpobiema ceneHoaepuuTa.

[ToctymnieHue B MOYBHI KCEHOOMOTUKOB M TAKUX MPUOPUTETHBIX 3arps3HUTE-
JIeW OKPYXKAIOIIEW Cpelbl, KAK TSKEIbIE METAJUIBI U METAJUIOU/bI, TAKXKE CUATAECTCS
(akTOpOM, HEraTMBHO BIUSIOIIMM Ha MPOJOBOJIBCTBEHHYIO 0€30MacHOCTbh CTPAHBI.
Hanpumep, nocrymnienue paiuoakTUBHOTO ona-131 B skocHcTEMBI 3alaHbIX PETH-
oHoB Poccuu mocie aBapun Ha YepHoObUThCKOM ADC pe3K0 YBETUYHIIO YHCIIO CITY-
yaeB 3a00JIEBAHUM IIUTOBUAHOMN Kele3bl. TsHKENble METAJIbl U METaJUIOU bl MTOCTY-
MAIOT B OPTaHU3M YEJIOBEKAa, B OCHOBHOM, C MUTHEBOM BOJOM, MHUILECH U a3paJbHBIM
IyTEM, IMO3TOMY HaJIMYKUE MOTEHUUAIBHO TOKCUYHBIX KOMIIOHEHTOB B CEJIbCKOXO35M-
CTBEHHOU MPOAYKIINH CYUTACTCA (DAKTOPOM pUCKa JUIsl MUIIEBON OE30TaCHOCTH.

B nocnegnue roapl mojiyuusia paclpOCTPAHEHHE KOHUEIIUS «3I0POBbs MOY-
BBbI», KOTOpasi, IOMUMO MTapaMETPOB CTALMOHAPHOTO U JUHAMHYECKOIO IIIIOJOPOAUS,
YUYUTBIBAET U TAKOM MapameTp, KaKk CAHUTAPHOE COCTOSIHUE NOYB, HAIIPSMYIO CBSI3aH-
HOE C YPOXKaWHOCTBIO KYJIBTYp M MHUIIEBOM Oe30macHOCThI0. C OHOM CTOPOHBI, MOY-
Ba MOXET COJIEp>KaTh MyJ BpeAUTENIeld 1 OOJIE3HEW PacTeHHI, 32 CUET Yero B MOJHOM
Mepe HE pealin3yeTcsl NOTEHIMAJ YPOKANHOCTH CENbCKOXO3MCTBEHHBIX pacTeHun. C
JIPYroi — moyBa TakXe MPEACTaBIseT cOO0M MCTOYHUK MOTEHIMAIbHO O0JIE3HETBOP-
HBIX JJI YEJIOBEKA MUKPOOPTaHU3MOB, T.€. MOXKET CTaBUTh IO yIpO3y MPOAOBOJIb-
CTBEHHYIO0 Oe3omacHOCTh. Hajo oTMeTuTh, 4TO yrpo3a 340pOBbIO pACTEHHM, KUBOT-
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HBIX M YEJIOBEKa B OCHOBHOM CBfi3aHa C aHTPOIIOTEHHBIM HApPYIIEHHEM TOMEOCTa3a
MOYBBI, HAPYIICHUEM €€ CAHUTapHON O€30MaCHOCTH.

ObecnedyeHre yCTOMUMBOIO MOIJAEPKAHUS TOYBEHHOTO TUIONOPOIUS C YUETOM
BOCCTAHOBJICHUSI KOCUCTEMHBIX (DYHKIMI TOYBEHHON CHUCTEMBI W TMOAJEPKaHUs
37IOPOBBS TIOUB SIBIIICTCS Ba)KHEHIIeH MpobaeMoii COBPEMEHHBIX (yHIaMEHTaTbHbBIX
U TPUKIATHBIX HccienoBaHuil. [Ipu 5ToM Ha mepBbIM MIIaH BBIXOJUT Ba)KHEWIAs
MEXAUCIUIUIMHAPHAS 3ajladya: MHTEerpajbHOe oOOecrneueHrue MpoI0BOJILCTBEHHOM,
AKOJIOTMYECKON M 3KOHOMHUYecKoi Oe3zomacHoctu Poccuu. JlanHast 3amada TpeOyer
CHUCTEeMAaTUYECKUX YCHIIMH, TOCKOJIbKY TpeOOBaHMS SKOHOMHKH, OXpaHbl OKpPYKaro-
el cpenbl U 00ecreyeHus HAaceJIEHUs MPOJIOBOJIBCTBUEM 3a4acTyH0 OKa3bIBAIOTCS
IPOTUBOPEYALIUMU JIPYT IPYTry B KPaTKOCPOYHOU MEPCIEKTUBE, XOTS CTPATErUYECKU
BCE OHU HalpaBJICHbI HA IOBBIIICHUE KAY€CTBA )KU3HU HACEICHUS CTPAHBI.

NHupopmMalimoOHHO-METOJUYECKYI0O OCHOBY YCTOMYMBOIO YNPAaBIEHUS MOYBEH-
HBIMHU pecypcamu B LEJsSIX o0ecreyeHus: IpOAOBOIbCTBEHHON U AKOJIOTUYECKON 0e3-
OomacHOCTH Poccuu cOCTaBIAIOT paMOYHBIE arpO3KOJOTHMYECKUE MOJEIN MPOMYKIHU-
OHHOTO IPOLIECCa, KAYEeCTBA 3€MEJIb U CHUCTEMBI MOIJIEPKKU MPUHATUS PELICHUH 110
arpod’KOJIOTUYECKOM ONTUMHU3ALMHU MPOEKTUPYEMBIX CHCTEM 3€MIICIEIUS U Ollepa-
TUBHO KOPPEKTUPYEMBIX arpOTEXHOIOTUH.

[Ipoucxoasiire B HaCTOSIIIEE BPEMs U MPOTHO3UPYEMbIE TpaHCPOpMaLUU MPO-
JIOBOJIbCTBEHHBIX CHUCTEM (hOPMYIUPYIOT HOBBIE BbI30BBI JJIsl MouBOBeAeHUs. [Ipouc-
XOJIUT CYIIECTBEHHAs! TUBEPCUPUKALIS CEIbCKOXO3SICTBEHHBIX KYJIBTYp, YTO TpeOy-
€T OT IOYBOBEJOB M arpPOXUMUKOB YCHUIIUHM 1O aJanTaluy CUCTeM 00paOOTKH MOYBBI U
MUTaHUS PACTEHUN K KOHKPETHBIM arpOKJIMMaTHYE€CKUM U MOYBEHHBIM YCIOBHIM JJISI
HOBBIX KynbTyp. Pacimmpenue coctaBa KylbTyp U COPTOB CBSI3aHO U C HEM30EKHBIM
BBEJCHHEM B 00OPOT COPTOB C OTPEAAKTHUPOBAHHBIM T'€HOMOM, MPEANOYTEHUSI KOTO-
PBIX IO OTHOILEHHIO K ITOYBEHHBIM YCJIOBHUSIM 3apaHee HEM3BECTHbI. OUYEBHUIHO, YTO
MPOJOBOJIBLCTBEHHBIE CUCTEMBI OyAYT U3MEHATHCA U 1O CTPYKTYpPE, U Teorpaduuecku.
Tun 3eMienoyib30BaHMsI, CKOPEE BCEro, OyIeT MEHATHCS OT MacTOMI U KOPMOBBIX
yroJuil K MPOM3BOACTBY PACTEHUEBOIYECKON MPOTYKIMH 3a CUET CHIXKEHUS MOTpeO-
JIEHUsI MSICHBIX TPOAYKTOB. B TO ke Bpems B 000poT OyayT Bce OOJbIle BHEAPSThH
KYJBTYpBI, CHOCOOHBIE 3aMECTUTh MSCHBIE TIPOIYKTHI 110 COJAEPKAHUIO HE3aMEHUMBbIX
AMUHOKHUCIIOT, BATAMUHOB U MUKPORJIEMEHTOB. BO3MOXKHO pacnpocTpaHeHHe 3emiie-
JIeNMsl B HEKOTOpbIE CEBEpHBbIE pernoHbl Poccun 3a cuer u3MeHEeHus KIuMara; B 3TOM
cllydae 0COOCHHO BeJIMKa POJib MOYBOBEIOB B BBISBICHUM HauOoJiee IMIOAOPOIAHBIX,
MIPUTOJHBIX ISl 3€PHOBBIX KYJBTYp IIOYB, & TAK)K€ B MEIMOPALMU ITOYB C HU3KUM
OPUPOIHBIM TUIOAOPOAUEM. B 10KHBIX 001acTIX U3MEHEHUS KIMMaTa, KaK 0XKHUIaeT-
csl, MPUBENYT K 3aCyXaM W OIyCThIHMBaHUIO. [louBOBEeaM npHieTcs pemarsb BOIpo-
Chl, CBSI3aHHBIE C JIETpajlallieid MOYB, ¢ 00ECIEeYeHreM OpOIIeHUs moceBoB. MHTpo-
AYKIMS U CO3JaHHE HOBBIX COPTOB 3aCyXOYCTOMUYMBBIX KYJIBTYp MOTPEOYIOT TaKxkKe
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OLICHKH ITPUTOHOCTH JUIsl HUX U3MEHUBILINXCS arpOKIMMAaTHYECKUX YCIOBUM U IIOYB,
pa3pabOTKU METUOPATUBHBIX MEPOIPUITHA U CUCTEM 3eMJIENENHS. YCKOPSIOIIHUECS
100anbHbIE U3MEHEHUS KJIMMaTa, TEXHOJIOTUN U COLMATbHO-D)KOHOMHUYECKHUX YCIIO-
BUM BEICHUS CEJIbCKOTO XO3SAMCTBA AKTyAIM3UPYKOT KOHCTPYKTHBHBIEC ITOYBEHHO-
arpo’KOJIOTUYECKUE MCCIIEOBAHUS, TOBOAUMBIE 10 YPOBHS 3()(HEKTUBHBIX IS KOH-
KPETHOTO 3€MEJIBHOIO YYacTKa, COPTa U CE30HA TEXHOJIIOTMYECKUX PEIICHUN. AKTHUB-
HO€ pa3BUTHE COBPEMEHHBIX (POPM HYACTHO-TOCYJAPCTBEHHOI'O MapTHEPCTBA CO3IACT
OnmaronpusATHBIA (OH Ui BHEAPEHHS] B IIMPOKYIO MPAKTUKY CEIHCKOTO XO34HCTBa
MHTEPAKTUBHBIX arpodKOJOTUYECKUX MOJeNiel, TBOPUECKH Pa3BUBAIOIIMX 0a30BYIO
METOJIOJIOTHIO  [TOYBEHHO-AarpO3KOJOTMYECKOTO NPOEKTHPOBaHUsA. (OpraHudeckoe
3eMJIE/IETIUE 3aXBaThIBACT BCE OOJBIIYIO JOJII0 B COBPEMEHHOM CEIbCKOXO3SHCTBEH-
HOM IIPOM3BOACTBE. XOTs IOJHBIM IEPEX0J HAa OPraHUYECKOE CEIBbCKOE XO3AMCTBO
MIPEICTABIIAETCS YTOIHMEH, MOIX0/Ibl, pa3BUBAOIIKECS B OMOJIOTM3UPOBAHHOM 3€MJIE-
JIEJIMH, MO3BOJAT CYLIECTBEHHO CHU3WUTH 3arps3HEHHE MOYB M TEM cambiM oOecre-
YUTh MULIEBYIO0 OE30MACHOCTh B MPOIOBOJIBCTBEHHBIX CUCTEMAX.

VIK 631.48

AHTPOIIOI'EHHBIE U IOCTAHTPOIIOI'EHHBIE U3MEHEHUA
ITO4YB CEBEPA POCCHUH

ObivoB A.A.L, OlecaTtkun P.B.2, NecatkuH A.P.?, NNanteBa E.M.!, Kasepux O.A.,
NaHokoB A.H.%, OleHeBa C.B.}, MpokywkuH A.C.3, MaTbiwak IM.B.4,
MNoHuaposa 0O.10.4, KoHlowkos [.E.°, Xoxnos C.®.5, Kapenun [.B.5,
Nynaves A.B.”, MunaHosckui E.}0.’, Donrux A.B.%, Nlo6psaHckui A.C.°,
3asosckas 3.1.5, Ma6os [O.H.!, LUnwkos B.A.°, Nopsaykuu C.B.°

1 B oL Komu HL YpO PAH, ChikTbiBKaAp,
e-mail: aadymov@gmail.com, dymov@ib.komisc.ru
2 IHCTMTYT Guonormnyecknx npobnem kpumonutosoHsl CO PAH, AkyTck
3 MuctuTyT neca CO PAH, KpacHosapck
4 MocKOBCKUIA rocyaapCTBEHHbIN YHUBepcuteT uMm. M.B. NomoHocoBa, MockBa
> OUL, «MouBeHHbIN MHCTUTYT M. B.B. [oky4yaeBa», MockBa
5 UnucTutyT reorpadoum PAH, Mockea
" MIHCTUTYT COM3UKO-XMMMYECKMX 1 Bronornyeckyx npobriem nousosedeHnst PAH, MywiyHo

OcHoBy mo4BeHHOTO MokpoBa Poccuiickoii dDenepanu COCTABIAIOT MOYBBI
TYHIPOBBIX W JIECHBIX JaHAIMAPTOB. M3BECTHO, UYTO MOYBBI CEBEPHBIX IKOCHUCTEM
YpEe3BbIYAaMHO HEYCTOWYMBBI K aHTPOIIONEHHOMY BO3JEUCTBHIO. B TO ke Bpems B
YCJIOBHSIX COBPEMEHHBIX KIMMATHUYECKMX H3MEHEHMM M CMEIIEHUS JTO0OBIBAIOIICH
MIPOMBIIIUICHHOCTH B APKTHYECKYIO 30HY B HACTOSAIIEE BPEMS MOYBBI ATUX JaHIIad-

TOB HUCHBITHIBAIOT CYIIECTBEHHYIO aHTPOIOTeHHYIO Harpy3ky. Creayer OTMETHTh,
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YTO B Pa3/IMYHBIX CEBEPHBIX PernoHax Poccuu THUIBI BO3AEHCTBHI HA IOYBEHHBIN
IOKPOB B 11es10M Osin3ku. OHU CBsA3aHbl C HAPYIIEHUEM NIOYB U IIOYBEHHOT'O TIOKPOBA
0]l BIUSTHUEM JIECO3arOTOBOK, Pa3padOTKU MECTOPOXKJIECHUN U AOOBIYM IOJIE3HBIX
HCKOIIaeMbIX (yrodib, He()Th, ra3, pa3IM4HbIE PY/bI U IIp.), IEPEBOJOM 3€MEIb B KaTe-
TOPHIO CEITbCKOXO3IUCTBEHHBIX YTOIMM, pa3BUTHS HHOPACTPYKTYPHI (IIPOKIAIKA J10-
por, ra3o- u He)TENPOBOJIOB), YpOOIKOCHCTEM. 3HAYUMYIO POJIb B IpOLECCax Mpeod-
pa3oBaHus JaHAAPTOB, B TOM YKCJIE I10YB, UTPAIOT MOXKAPbl, IPUUMHAMU KOTOPBIX
MOTYT OBITh KaK MPUPOJHBIC, TaK U AHTPOMOTeHHbIE (QakTophl. OTAenbHas 3a1ava
COBPEMEHHOTI'O 3KOJIOTMYECKOr0 MOYBOBeeHUsI Ha CeBepe — U3yUYEeHHE MOYB 3IIEXK-
HBIX U JICUCTBYIOIIMX arpO3KOCUCTEM B JIMHAMHKE B CBSI3H C INIOOAIBHBIMU U3MEHE-
HUSIMH KJIMMaTa U BO3MOXXHBIM HCIIOJIb30BAHUEM PECYpPCOB «CKPBITOW IPOJIOBOJIb-
CTBEHHOHM KOp3UHBD» Apkrrnueckoro nosica P®. B Hacrosmiee BpeMsl Kak B oTede-
CTBEHHBIX, TaK M 3apyOEKHBIX HCCJIEJIOBAHMIX HM3Y4YEHHE IIOYB AaHTPOIOrE€HHO-
M3MEHEHHBIX JIaHIAaPTOB NPUOOpPETAET 0COO0YI0 aKTyalbHOCTh. OHAKO 3TH UCCIe-
JIOBaHUS Pa3pO3HEHBI, IPEUMYILIECTBEHHO OTPAaHUYEHBI PETHOHAIBHBIMYA paMKaMu. B
CBSI3M C 3TUM LIeJIb JAaHHOM pabOThI 3aKIH04aIach B OLICHKE COBPEMEHHBIX THIIOB BO3-
JNEUCTBUI U UX TIOCJIEICTBUI Ha IIOYBBI CEBEPHBIX PETMOHOB Pocculickoit Penepanuu
U crieurduky npeoOpa3oBaHUs MOYB HA MOCTAHTPOIOTEHHBIX CTAAUIX (PYHKIIMOHU-
POBaHHS IKOCHUCTEM.

[TouBbl GOpeanbHBIX JIECHBIX YKOCUCTEM B HAaUOOJbILIEH CTEIIEHHU MOABEPIKEHBI
M3MEHEHUSIM B pe3yJibTaTe pyOOK, 0KapOB U COBPEMEHHOTO 3apacTaHusl CeJIbCKOXO-
3SICTBEHHBIX 3eMenb. K HacTosmeMy BpeMEHU MOKa3aHo, YTO B XOJe mociepy0ou-
HBIX CYKLECCUW Ha MACEYHbIX YYaCTKaX BbIPYOOK MMEIOT MECTO M3MEHEHHs] Mop(do-
JIOTUYECKUX U (PU3UKO-XMMHUYECKUX CBOMCTB MOYB, XapaKTEPUCTUK MOYBEHHOTO Op-
raunyeckoro BemiecTBa. CyKIECCHOHHbBIE M3MEHEHMs MOYB OOYCIOBJIEHBI CMEHOU
TUAPOJIOTMYECKUX U MUKPOKIMMAaTHYECKHUX YCIIOBUM, cocTaBa onaga. Ha Mexanuue-
CKM HapyILICHHBIX YYaCTKax BBIJIEJIEHBI TypOO3EMbl, XapaKTepU3yeMble BBICOKOU J10-
Jed yyacTusi KpyIHbIX MOPYyOOUYHBIX OCTAaTKOB B BEPXHUX ropu3oHTax. Mopdonoru-
YecKUe MPU3HAKU HapYILIECHUH B MOYBaX BbIPYOOK COXPaHSIOTCS /10 MOTyBeKa.

[Toxxapel, B 3aBUCUMOCTH OT MHTEHCUBHOCTH, IPUBOJAAT K Pa3IU4YHON TpaHC-
¢dopmaruu nous. B pesynpTaTe mokapoB Ha MOBEPXHOCTH MOYB MOCTYHAIOT YaCTHY-
HbI€ TIPOYKThI TOPEHUS MOJCTUIOYHBIX TOPU3OHTOB U JIPEBECHUHBI, KOTOPHIE B Jalb-
HEHIIIeM MHTErpUPYIOTCS B COCTaB MOYBEHHOI'O OPraHUYECKOro BemiecTtBa. B 0ob-
IIMHCTBE CIy4aeB MOXKaphl CIIOCOOCTBYIOT MEPEepacHpeICICHHI0 3al1acOB OpraHuye-
CKOI'O BEILECTBA, COCPENOTOUYEHHOIO B IMOYBAX, MEXJY MOJCTUIKAMA U BEPXHUMU
MUHEpaJIbHBIMA TOPU30HTAMU. B MoYBax MOCTOMPOTEHHBIX JIaHIA(TOB MPOUCXO-
IUT 2—8-KpaTHOE BO3pACTAaHUE COJAEPKAHUS MOJULMUKINYECKUX apOMaTUYECKHUX YT-
neBoAopoioB. B cocTaBe nerkux (pakiuii opraHu4ecKoro BEIIeCTBa yBEIMUYUBACTCS
J0JIS1 ApOMATHYECKUX MOJEKYJSPHBIX (pparMeHTOB. B mepBbie rospl mocie moxxapos
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coliepKaHUe yTIepoja BOJOPACTBOPUMBIX OPraHUYECKUX COEIMHEHUN B MHUPOTEH-
HBIX TOPU30HTAX YMEHbIIAeTCs OT 3 10 27 pa3 1Mo CpaBHEHUIO C OPTraHOT€HHBIMU T'O-
PU30HTAMHU TIOYB YCJIOBHO-(OHOBBIX JIECOB. XapaKTEPHO [JIUTEIILHOE COXPAaHEHHE
yriiepojia MUPOTEHHOTO MPOUCXOXKACHUSI B BEPXHUX MHUHEPAIbHBIX TOPU30HTAX U
HIDKHHUX MOJTOPU30HTAX MOJACTUIIOK. B MoYBax sKocCHUCTEM, MPONIECHHBIX MOXKapaMU
100-150 net Ha3axa, UX COAEPIKAHUE CHUKACTCS JI0 YCIOBHO-(POHOBBIX 3HAUYCHUM, HO
npu 3TOM MOpP(OJIOTHYECKUE MUPOreHHbIE MPHU3HAKU COXpaHAIOTCS. BaxHyro uH-
(opMaIMOHHYIO POJb B KOJMYECTBEHHOM OIEHKE MUPOT€HHOTO YIJIEpOoJa B COCTaBe
MOYBEHHOTO OPTaHUYECKOTO BEIECTBA BBHIMOIHIIOT OSH30JMOIUKApOOHOBBIE KUCIIO-
Tl (BPCA), KOHIIEHTpaIusi KOTOPhIX 3HAYUTEIBHO YBEIUYUBAETCS B MOCTIUPOTCH-
HBIX TOPU30HTaX MO30JI0B, MOA30IUCTHIX U TopPsiHbIX MouB EBpomneiickoro Cesepa
u Cpenneit Cubupu.

B pe3ynbTaTe aHTpONOT€HHOTO BIUSHUS (ITOXkKaphl, pyOKH, pacmaiiika) Ha poHe
COBPEMEHHOI'0 MOTEIJIEHUSI KIMMAaTa OTMEUYEHbl YMEHBIICHHE U MOJHOE MCUYE3HOBE-
HUE€ 3alIUTHOIO CJIOS MHOTOJETHEMEP3IbIX IpyHTOB LleHTpanpHON SKyTHH, 4TO B
CBOIO ouepe/b 00YCIOBWIO MPeoOpa3oBaHUE MOYBEHHOTO MOKPOBA Ha IJIOMIAJSAX B
COTHHM ThICA4 rekTapoB. OOpa3zoBaHuEe KPUOTEHHOTO MOJMTOHAIBHOTO MUKpOpenbeda
IIPY TEPMOKAPCTOBOM JIETpalaliui MPUBENIO K Pe3KOr TudpepeHmanum 0JHOPOIHO-
ro MOYBEHHOTO MOKpoBa. B Omkaitimue gecatuiietus (Beka) MOXKET MPOU30UTH TOJI-
Has Jerpajanusi MOYBEHHOTO MOKPOBA 3TUX TEPPUTOPUN C MOTEPE IIOJ0POIHUS
nouB. B SlkyTun Ha TeppUTOPHSX, T TOYBEHHBIN MOKPOB MPECTABICH MeCYaHBIMU
MOYBaMH, YBEJIMYWIACH YACTOTA IMOXKAPOB, KOTOPHIE MOJHOCTbIO YHHUTOXHIIU pac-
TYIIHE 3/IeCh COCHOBBIE Jieca. HeraTuBHBIM MOCIEACTBUEM TaKUX MOXKAPOB SBISETCS
pacuIMpeHre TIOWAAN Pa3BEBAEMBIX MECKOB — TYKYJAHOB. AHAJIOIMYHBIE SIBJICHUS
U3BECTHBI sl TYHIAPHI U JecoTyHpel EBpomneiickoro Cesepa u B AHAO, HO oHHM
CBSI3aHbI HE TOJIBKO C MOKapaMH, HO U C TIEPEBBINIACOM JIOMAILIHUX OJICHEH U MEXaHU-
YECKUMU HapYIICHUSIMU MECYAHBIX MOYB.

N3ydenne BIUSHUS MPOKIAIKU TPYOOMPOBOJOB HA MOYBEHHBIM MOKPOB, MPO-
BEJICHHOE HAa TEPPUTOPUM TYHIPOBOU 30HBI 3amagHort CuOUpPH, YCTaHOBUJIO 3HAYU-
TEIBHYI0 TpaHCHOPMAITUIO IKOCHCTEM U TIOYB HE TOJBKO 32 CYET MEXaHUYECKOTO
BO3EHCTBHS, HO M 332 CUET KYMYJIITUBHOTO OTeIUIsitoero sddexra ot ux GyHKInO-
HupoBaHus. [ TyOuHa mnpoTauBaHus TOP(PSHUKOB BOJW3M Ta30NpoOBOJA YBEIUYH-
J1ach B CPEIHEM B JIBa — TPU pasa, U 3TOT 3PGEKT MPOCICKUBAETCI HA 3HAUUTEIIBHO
OoJpIliee PacCTOSIHME, YeM M0Joca MeXaHudeckoro HapymieHus — 10 30-50 M ot
TpyOH1. [To Mepe mpubimKeHus K Ta30IPOBOy YBEIMYUBACTCS TEMIIEpaTypa MOYB, U
3TO 00YCIOBJIMBAET YBEJIMYEHUE KOJIMYECTBA U pa3Mepa KyCTapHUKOB M KyCTapHUY-
KOB, JIOJIM JIMIIAWHUKOB M CHUKEHUE J0JM MXOB. HecMoTpst Ha GoJiee BBICOKYIO TEM-
neparypy, yCTAaHOBJIEHO HE3HAUMTENIbHOE YBEJIIMYEHUE dMHUCCUM MAPHUKOBBIX Ta30B
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MOYBaMHU HaApYILIEHHBIX y4acTKOB. B mponecce QpyHKIIMOHMpPOBAaHUS U JaJIbHEHUILETO
Pa3BUTHS HAPYILLIECHHBIX TIOYB MOCJIEIHUE MOTYT CTaTh 30HAMH CTOKA YyIJIEpOAa.

3HAUUTENFHOMY OITYCKAaHUIO KPOBJIM MHOTOJIETHEMEP3JIBIX Topoa (10 8 M) Ha
OyrpuCTBIX 060J0TaX CIIOCOOCTBYIOT CTPOUTEIHCTBO M AKCILTyaTallvsl HACBIHBIX J0-
por ¢ TBEpAbIM LEMEHTHO-OETOHHBIM MOKpbITUEM. OO 3TOM CBHJIETEIBCTBYIOT HC-
CIE€AOBaHUsA, MPOBEAEHHBIE C KCIOJIB30BAHHEM BBICOKOYACTOTHOTO T€OpaquOJIOKa-
UOHHOTO 30HIMPOBAHUS Ha tore Kpuoiauto3oHbl ETP. Pe3ynbrarsl mokazanu, 4To
OTEIUIAIOIIEE BIUSIHAE JOPOTY MPOSIBIIIETCA B MOJIOCE MUPUHON 10 SO M, OXBaThIBas
HETIOCPEACTBEHHO JOPOXKHYIO HACHIIb, IPUAOPOKHBIE ITOHMKEHNS U IPUMBIKAIOIIUE
K HUM y4YacTKU OYTpUCTHIX OOJIOT.

CoBMecTHOE AeiicTBHE (PAKTOPOB 3€MIIETIONIB30BAHUS B FO’KHBIX U aPKTHUECKHUX
TyHJIpax (pailoHbl yrieno0brdu B okpecTHocTsAX bapennOypra Ha llInundeprene u r.
BopkyThl) yaille NpuBOIUT K YBEIMYECHHUIO KaK CpelHUX ypoBHeHl smuccuu CO; u3
MOYBBI, TAK U €€ JIUCIEPCUU MPONOPLUUOHAIBHO MEPBOHAYAIBHOU (€CTECTBEHHON)
MHTEHCUBHOCTH IOYBEHHOTO JbIxaHusa. Hambomnee pacnpocTpaHEeHHBIM COYETaHHBIM
BJIMSIHUEM Ha IOYBBI B APKTHKE SIBJISIETCS YCUIIEHHE MEXAHMYECKOTO BO3JECHCTBUS HA
KOMIIOHEHTBI 3KOCHUCTEM (pacTUTENIbHBIM M TOYBEHHBIM MOKPOBBI) M YBEJIMYECHHE
MIPOTauBaHUSI MHOTOJIETHEN Mep3sI0oThl. OOBIYHO 3TO MPUBOAUT K CHUKEHHUIO dMHC-
cun CO; u3 nouBkl. [Ipu 3TOM CHI>KEHUE BBHIOPOCOB YIVIEKUCIIOTO Ta3a U3 BEPXHETO
CJIOSI IIOYBBI B PE3YyJIbTATE YHUUYTOKEHUSA PACTUTEIILHOIO ITIOKPOBA HE KOMIIEHCUPYET-
Csl YBEJIMYEHUEM BBIOPOCOB ATOIrO raza OT TasiHUsI MHOTOJIETHEM Mep3JyioThl B Ooliee
rIyOOKuX ciosx nousel. [lokazana Beaymias poib (pakTopa BIAKHOCTU MOYBBI IS
APKTHUYECKUX dKOCUCTEM, KOTOPBI B COBPEMEHHBIX KIMMAaTUYECKUX YCIOBUSAX Orpa-
HuunBaeT npoaykuuo COp, B TO BpeMs KaK CBSI3M C TEMIEPATypPHBIMH XapaKTEpH-
CTUKaMHU OKa3aJIMCh HE3HAUYMMBbl. BilMsHUE 3eMIICNONb30BaHUs HAa HETTO-IIOTOK Me-
TaHa OIOCPEJOBAHO BIMUSHUEM BIIAJKHOCTU IIOYBBI YEpE3 IPEHAX IIPU BO3BEICHUU
IIOCTPOEK M JOPOT, WA, HANPOTUB, Yepe3 MOATOIVIEHUE B PE3YyJIbTATE BO3BEACHUS
MPEMATCTBUN JJI1 CTOKA BOABL. AHTPOIIOTEHHBIE BO3JCHCTBHS, B LIEJIOM, CHHKAIOT
IIOTOKM MeTaHa. B ominune oT MeTaHa, 3eMJIEI0Ib30BaHUE B OCHOBHOM CTUMYJIUPO-
BaJIO JIOTIOJIHUTENbHBIN BEIOpOC N2O 13 MOYBHI B TYHApax. B mouBax aHTpOmoOreHHo-
HapyUIeHHbIX OMOTONOB OMOMacca MUKPOOPTaHW3MOB MUHUMAJIbHA.

JleTanbHble MCCIIEIOBAHUS MOYB arpojianamadToB, MPEACTABICHHBIX B TYH/I-
poBoii 30He AHAO u Pecriy6nuku Komu, mokaszanm, 4To OCHOBY X IMOYBEHHOTO IO-
KpOBa COCTAaBJIAOT IPEUMYIIECTBEHHO arp0o3eMbl U arporiiee3eMsl. MOIIHOCTH arpo-
reHHO-TpaHC(HOPMUPOBAHHOM TONIIM He mpeBbiaeT 40 cM, OrpaHUYMBAsICh B Cpe-
HeM 0-20 cM BepxHuM cioeM. B IHAO arponanamadTbl 1 COOTBETCTBYIOLIUE UM
arpo3eMbl IPUYPOUYEHBI UCKITIOUNUTENIBHO K YYaCTKaM PaclnpOCTPAHEHUS NECYAHBIX U
CyHecUaHbIX MOYBOOOPA3yIOIUX NMOpoA. B oTiiMuue OT CyTJIMHUCTBIX MOYB — KPUO-
3eMOB, necuanble Mo4Bbl B IHAO akTUBHO BKJIIOYAINCh B CEIbCKOXO35SHCTBEHHYIO
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npakTuky. B bonpmiesemensckoil TyHApPE, B OKPECTHOCTIX BOpKyThl B arpomnpous-
BOJCTBO B NEPBYIO OUEPE/Ib BOBJICKAJIUCH MOYBBI HA CYIVIMHUCTBIX OTJIOKEHUSX. B
HACTOsIIIIee BpeMsl Ha TaHHbBIX JaHAmadTax HaOII0JaeTcsl MPOIECC CaMOBOCCTAaHOBU-
TEJIbHOM CYKIIECCUHM €CTECTBEHHOW TYHJIPOBOW PACTUTEIBLHOCTH, COMPOBOKIAIOIINI-
Cs TIOBBILICHUEM BBICOTBI CHEXKHOT'O IMMOKPOBA M TEMIIEPATYPHI MIOYB MOCTATPOrE€HHBIX
DKOCHCTEM, OIYCKAaHHEM KpOBJIA MHOTOJIETHEMEP3JBIX IMOPOJ, BOCCTAHOBJIECHUEM
(U3UKO-XMMUYECKUX MapaMeTpOB MOYB, XapaKTEePHBIX JJIsl LEIMHHBIX TYHAPOBBIX
MOYB, MPU COXPAHECHHHU BBICOKOM YHUCIEHHOCTH MHUKPOOPraHU3MOB ITPOKAPUOTHOTO
0J10Kka 1 X QYHKIIMOHATHHOU aKTUBHOCTH.

Bnusnue ypbaHu3aumy Ha MOYBEHHBINM NMOKpoB CeBepa MccaeAoBaHO Ha MpU-
Mepe psifia HacelleHHbIX MyHKTOB ApkTuku u CyOapkruku: Canexapn, BopkyTa, Jla-
oviTHanTH, HoBeiii Ypenroit, Hagpim m Crapeiii Hageim, ITanromsr, YUepckwid,
Axytck. [Ipu nzydenun Mop(osoruueckoil opraHu3aiuu Mo4YB CEJIUTEOHBIX TEPPHU-
Topuii SIHAO ycTaHOBJIEHO, YTO JJIS JKUJIBIX 30H XapakTepHbl YpOaHO3EMBI, pa3BU-
BaIOIIHUECS B TOJIIIE KPUO3EMOB WMJIM MOA30JIMCTHIX MOYB, TyOuHA TpaHchopmaiuu
ucxoaHou mouBbl gocturaet 30 cM. [1o4YBbI peKpealMOHHBIX 30H UMEIOT MOIIHBIH
(mo 20 cm) HACBHIITHOW OPraHOTEHHBIM WJIM OPraHO-MUHEPATIbHBIN TOPU30HT, HATHUYNE
KOTOPOTO SIBJISIETCSI KPUTUYECKU BAXKHBIM I YCHEIIHOTO O3€JICHEHUS U CYyIIECTBO-
BaHUS MApKOBON PACTUTEIBHOCTH. B MPOMBIIIJIEHHBIX 30HaX MepepadoTKa MPUPO/I-
HOTO MOYBEHHOTO Tpoduiis mposiBisieTcss Hanbolee MHTEHCUBHO W BBIpaKEHa Ha
rryouny a0 50-70 cM. IlouBeHHBIN MOKPOB HACENIEHHBIX MYHKTOB OYEHb CUIIBHO
TpaHC(OPMUPOBAH, YTO BBIpAkKAETCAd KaK B €r0 MPOCTPAHCTBEHHOU (pparMeHTaIuu,
Tak U B MOp(DOJIOTHUECKUX H3MEHEeHUsX Tmpodunei. Kpome Toro, mpoucxoaut
TpaHcopMalisi XMMUYECKOT0 cocTaBa 1Mo4B. [IpoBeneHHbIe ucCle0BaHus CBU/IEC-
TEIBCTBYIOT O HAKOIUIEHWHU TSKEJIBIX METANIOB B BEPXHUX M CPEIHUX YACTIX IPO-
¢duneit mous. [Ipessimenne [1JIK B 60abITHHCTBE CiTydaeB ObIBacT 2—5-KpaTHBIM, UTO
CBUJIETEIBCTBYET O HEBBICOKOM M€OXMMHUUYECKOW Harpy3ke Ha nousbl. B 70% npodu-
JIe MOYB MPOUCXOAUT KPHOTCHHOE NEPEPACIPENCIICHUE TSHKEIbIX METAILIOB, YTO
CBSI3aHO C KPUOTEHHBIM MaccooOMeHOM. DopMupoBaHHE MOYB HA TEPPUTOPUU T.
BopkyTter (Pecniy6nmka Kommu) ocymiecTBiseTcss MpeUMyIIECTBEHHO B PE3yibTaTe
00pa3oBaHUsI MOBEPXHOCTHBIX OPTAHOTEHHBIX TOPU30HTOB HA PA3IMYHBIX CyOcTpaTax
3a cyeT TpaHchOpMallMM OPraHUYECKOTO BEIIECTBA, MOCTYMAIOMIETO B PE3yJbTaTe
pekyiabTuBanuu. Ha tepputopuu, cBoOOgHON OT achanbTOOETOHHOTO MOKPBITHS,
dbopmupytoTcs ypOaHO3EeMBbI, peKpea3eMbl U periaHTo3eMbl. Ha Xxumuueckue CBOM-
CTBa MOYB CYIIECTBEHHOE BIIMSIHUE OKA3bIBAET IIMPOKOE INMPHUMEHECHHE B KAau€CTBE
TPYHTOB yIJIMCTOAPTHIUIMTOBBIX MAaTEPUAJIOB, IIUIAKOB, a TAK)KE 3HAYUTEIBHOE a3po-
TEXHOTCHHOE 3arpsi3HEHHUE YrOJIbHOM M IIEMEHTHOM MbUIbIO, MPOAYKTAMU TOPECHUS
TePPUKOHOB. JIJIsi TOPOJCKUX TOYB M IMOYBOIMOAOOHBIX Tel T. BopkyTa OoTMEueHO
MHOTOKPATHOE YBEIIMYEHUE KOHUCHTPAMU TSKEIBIX METAJUIOB, MOJIIECIaYNBAHUEC
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BEPXHHUX FOPU30HTOB IO CPaBHEHHUIO C ()OHOBBIMU MMOYBAMHU, TOBCEMECTHOE MPEBBI-
menue [1JIK no Oens[a]mupeny. OcHOBHbIE 0COOCHHOCTH (HOPMHUPOBAHUS TIOYB B
npenenax r. Bopkyra 3akioyaroTcs B UX OTHOCUTEIBLHOM MOJIOJOCTH U crienuduy-
HOCTU (B HEKOTOPBIX CIIy4asiX TOKCHMYHOCTU MO HEKOTOPBIM 3arps3HSIONINM Bellle-
CTBaM) TEXHOTCHHBIX TPYHTOB, Ha KOTOPBIX MPOUCXOIUT COBPEMEHHOE IMOYBOOOpa-
30BaHUE.

HccnenoBanus MoCaeqHUX JIET, POBEICHHBIE HA OCTPOBAX apXUIIesiara 3eMJIs
®panma Nocuda, mokazanm, 4T0 MEpPONPHUSATHS, HANTPABICHHBIC HA JTUKBUIAIMIO aH-
TPONOTEHHOTO U TEXHOTEHHOTO 3arpsi3HeHHs APKTHYECKUX Teppuropuit PO, 00y-
CJIOBUJIM COKpAIlleHUE MIIOMAA aHTPOIOreHHO-HAPYIIEHHBIX TeppuTOopuid. B yact-
HOCTH, JaHHBIE TUCTAaHIIMOHHOTO 30HINPOBAHUS CBUIECTENBCTBYIOT O COKpPAILICHUH HA
OoCTpoBe Xeiica TEpPUTOPHIL, ABISIOMIMNXCS UCTOYHUKOM COBPEMEHHOTO aHTPOIOTEH-
HOro BO3JehcTBUS, ¢ Oosiee uem 630 ra (2012 r.) mo 35 ra (2017 r.). D10 sBNIAETCS
pe3yJIbTaTOM paboT Mo o4uCTKe ocTpoBOB 3emiin Ppanna Mocuda, npoBeeHHBIX B
2011-2017 rr. [1nomaae BHISBICHHBIX HA MHOTHUX OCTPOBaX ATOTO apXwuIesara 30H
OCTaTOYHOTO 3arpsi3HEHHUs, MO BCEW BUAMMOCTH, OyJET IOCJIEI0BATEIbHO COKpa-
IIaThCsl, B TOM YHUCJIE U 32 CUET CITIOCOOHOCTH MOYB K CAMOOYHIIICHHUIO.

Takum o0pa3om, B IPEACTaBICHHOM JIOKJIAJ€ PACCMOTPEHBI HaubOJIee paclpo-
CTpaHEHHbIE TEHACHIIMU U3MEHEHHUSI MOYB B CEBEPHBIX peruoHax Poccuu. IlokaszaHo,
YTO aHTPONOTCHHBIN (PAKTOp CTAHOBHUTCS BEIYIIMM B COBPEMEHHBIX YCIOBHSIX pa3-
BUTHA U QyHKIIMOHUpOBaHus mous CeBepa.

Paboma evinonnena npu noooepocxe npoekmos PODU 19-29-05111ux, 19-416-
890002, 18-05-60279, 19-29-05151,18-04-00952. Asmopuwl swvipasicaiom 6aazodap-
Hocmb 0.0.H. E.B. Abaxymosy (CII6I'Y) 3a obcyscoenue mamepuanos u npeoo-
cmasienue uHpopmayuu no noysam Haceiennvix nynkmos AHAQO.

VJIK 631.48

COCTOSAHHME U INIEPCHHEKTUBbI PA3SBUTHUSA IOYBEHHbBIX
U ATPOXUMHUYECKUX UCCJIEJJOBAHUM B CUBUPU

AHppoxaHoB B.A., CmoneHueB B.A., Cokonos [1.A.,
CmoneHueBa E.H., lkumeHko B.H.

NHcTutyT nousoseaeHus un arpoxummmn CO PAH, HoBocnbupck

Teppurtopust Cubupu mpocTupaeTcs ¢ 3amaja Ha BOCTOK OT Ypalia 10 TOPHBIX
xpe0ToB TUX00KEeaHCKOTO BOJOpAa3feia Ha 5 ThIC. KM M C CEBEpa Ha IOT OT Oeperon
Cesepnoro JlegoBuroro okeana 10 Kazaxcrana u Monronuu Ha 3500 kM. [lmomans
ee cocrapusger 9 731 300 km?, unu 56.6% teppuropuu Poccum, umu 7.3% OT cymm
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3emun. M aTa orpoMHasi TeppuUTOpHs ABISIETCS OOBEKTOM HCCIEAOBAHMS [JIsl He-
OOJNBIINX KOJUIEKTUBOB MOYBOBEAOB, PACCPEIOTOUCHHBIX B PA3IMYHBIX HAYUYHBIX U
00pa3oBaTeNbHbIX OpraHU3alUsIX, B TOM YUCIE U JJI1 KOJUIEKTUBA COTPYAHUKOB MH-
CTUTYTa NOYBOBeNEHUs U arpoxumun CubOupckoro otneneHusi Poccuiickoit Akaze-
mun Hayk (MITA CO PAH). [TouBoBenbt UITA Gonee 60 neT n3y4yaroT MOYBHI U MOY-
BEHHBIE PECYPChl OOIIMPHOTO CIOKHOTO U MECTAMH TPYAHOJOCTYITHOTO PETHOHA.

Komnexktus UITA CO PAH, B cocTaBe KOTOPOro Kak OIBITHBIE BEICOKOKBAJIU-
(GUIMpPOBaHHBIC CIEIHUATUCTHI, TaK M MOJIOJble HAYMHAIOIIME HCCIIEIOBATENN, He-
CMOTps Ha OOBEKTUBHBIE TPYIHOCTH, MPOAOJIKAET TUIOAOTBOPHO padoTath U B XXI
B. braronaps ycunusiM npenmecTBYIOMMX MOKOJEHUH MOYBOBEAOB, arpOXMMHMKOB,
OMOreOXMMHKOB, CHOPMUPOBAIUCH MPEACTABICHUS O MOJUTC€HETUYHOCTU 1MoYB CH-
Oupu, cnenuuke UX SBOJIIOLMH, O HATMYUU B HUX PEIMKTOBBIX CBOWCTB, O IMpPO-
CTPAHCTBEHHOM pactpezeneHny nouB Cubupu, BEICOKOW TMHAMHUYHOCTH MTOYBEHHBIX
pexumMoB. CocTaBJieHbl TTOYBEHHBIE KapThl IS psia obnacted 3amamHoit Cubupw,
oIny0JIMKOBaHbl MOHOrpaduu, 0000IIaonue pe3ybTaThl NeI0r€HETUYECKUX, M0Y-
BEHHO-Treorpauueckux, OMOreoXMMHUYECKUX HCCIEJOBAHUNA IO LIMPOKOMY KpPYyry
BOIIPOCOB.

B nokiane mpuBeneHbl OCHOBHBIE PE3YJIbTAThI, MOJYYEHHBIE COTPYIHUKAMHU
HITA CO PAH B XXI B., a Tak:ke NE€pCHEKTUBHBIE HAPABIICHUS UCCIIEIOBAHMIM, KO-
TOpBIE YCHEIIHO OyayT MPOIOJIKATHCS B OMDKaWIINE 1eCATUIECTHUS.

[TouBeHHBIE HCCaEN0OBaHUS NPEICTABIIECHBI CIEYOIMMHU HAIIPABJICHHUSIMU:

— H3y4YeHHE OCOOEHHOCTEH MeaoreHesa, MPOCTPAHCTBEHHOTO paclpeeIeHUs
[OYB: XapaKTEePUCTUKA DPA3IMUYHBIX MOJeNel MOYBOOOpa30BaHUSA M HaIpaBICHUN
ABOJIIOLUY;

— MHBEHTapu3alus MOYB M KapTorpapupoBaHHE MOYBEHHOI'O MOKPOBAa pa3-
JUYHBIX CUOMPCKUX PETHOHOB;

— IPOBEACHUE KOJIMYECTBEHHOW OLIEHKM HEOJHOPOJHOCTH MOYBEHHOIO IO-
KkpoBa CHOUpH Ha pa3IMYHBIX YPOBHIX €r0 OpraHu3aliy;

— pa3BUTHE METOJOB IU(POBOTO MOYBEHHOTO KapTorpadupoBaHusi Ha Oaze
I'C wn A133;

— HCCJIeIOBaHHE CHEHU(PUKU T'yMyco00pa30BaHUs U yCTOHYMBOCTH SKOJIOTU-
YeCKOro (PYHKIIMOHUPOBAHUSI CUCTEMbI T'YMYCOBBIX BEILIECTB B MOYBAX B €CTECTBEH-
HBIX YCJIOBUSX U O] BIUSHUEM 3eMJIeIeNIbYECKON TTPAKTUKH;

— pa3paboTKa CUCTEM KOMIUIEKCHON MHAMKAIMK COCTOSIHUS MOYB U MOYBEH-
HOTO TIOKPOBAa €CTECTBEHHBIX W aHTPONOrE€HHO-NPEeOOpa30BaHHBIX JaHAIIA(DTOB U
IPOBEJICHUE HAa X OCHOBE OIIEHOUYHBIX MEPOTPUSTHIA;
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— H3Yy4Y€HHE BEPOSTHOCTHBIX paclpe/ieIeHUl, CTaTUCTUYECKON SHTPONUU U
MH(GOPMALIMOHHON JUBEPTEHIINN CBOMCTB MOYB HA PAa3HBIX ATANax HBOJIOLUHU B 3aBU-
CUMOCTH OT (haKTOPOB MOYBOOOPA30BAHMS U CIIOCOOOB UCTIOIH30BAHUS;

— coznanue MHGOPMAIMOHHO-aHATUTUYECKOW 0a3bl MPOCTPAHCTBEHHO pac-
peneNEéHHbIX JaHHBIX CBOMCTB aHTPONOT€HHO-TIPE0Opa30BaHHBIX MOYB;

— arpOXMMHUYECKHE UCCIETOBAHMS,

— HCCleoBaHUE TEXHOIEHHO HapyUIEHHBIX Tepputopuii CuOUMpHU U HAy4HO-
PAKTUYECKUE OCHOBBI PEKYIbTUBALIMY HAPYILIEHHBIX 3€MEb.

B cBi3M ¢ OOIIMPHOCTBIO TEPPUTOPHUM M  CIOXHOCTBIO MPUPOJIHO-
KJIMMaTUYECKUX YCIOBUU cocTaB nmouBeHHOro mokposa (I1IT) Cubupu xapakrepusy-
eTcst 6onbIUM pazHooOpa3ueM. Tak, Ha 0aze cyOCTaHTUBHO-TEHETHUECKON KJIacCH-
¢ukanuu nouB Poccuu mpoBeneHa MHBEHTapHU3aIUs MOYBEHHBIX pecypcoB Cubupu.
Y cTaHOBJIEHO, YTO 3/IECh BCTPEUAIOTCS TIOUTH BCE MTOUBHI, BbiJeeHHbIe B Kitaccudu-
Karuu ¥ auardoctuke mouB Poccuu (Ilwmmos u ap., 2004) (ta6a. 1). Taxxke u3 32
pedepatuBHbix nouBeHHbIX rpymnm (PIIY), xapakTepu3yromux MOYBEHHBIM MOKPOB
mupa (IUSS Working Group WRB..., 2015), noussr 21 PIII" Bctpeuatorcst B Cubu-

pu.

Tabnuna 1. KomnoneHTHbIM cocTtaB Ha ypoBHe otneioB (ILumos u ap., 2004) nouseHHOTO
nokposa Cubupu

CrBon CrBon
IOYBO- Otnen, NOYBBI HOYBO- Otnen, mo4BbI
o0pa3oBaHus o0Opa3oBaHus

1. TexcrypHo-nud depeHIrpoBaHHbIC é 15. DnroBHanbHbIE
2. AnberymycoBsbie z 16. JIuTozembl
3. XKenesucro-mMeramopuyeckue é 17. AGpazemsl
4. CTpyKkTypHO-MeTaMop(huyecKue = 18. ArpoabpazemMbl
5. Kpnomeramopduueckne 5 19. Arposemsr

o =}

S 6. ITaneBo-MeTamopuyeckue = 20. Typ6o3embl

= 7. Kprozewmsl 21. AmmroBHabHBIC

o CuniMTO-reHHOE

S 8. 'meeBble 22. Ctparo3emsl

E 9. AKKYMYJISITUBHO-TYMYCOBBIE [lepBuyHoe 23. Cnabopa3BUThIE
10. CBeTiIOoryMycOBBIE aKKyMYJISITHB-

3 yMYy yMY 24. Top¢sinbie

= HO-KapOOHATHBIE

OpranorenHoe
11. lllen0YHO-TIAUHUCTO-
25. Topdozemsl

Qg depeHmpyemble
12. TaiomopdHbIe TexHoreHHeie 1. KBa3u3zemsl
13. 'magpomeramopduueckue noBepxHocTHeIe | 2. HatypdaOpukarsl
14. Oprano-akKyMyJISITUBHBIE o0Opa3oBaHUs 3. Aptudabpurarsl

PesynbraTom kaprorpaduyueckux padoT sBISOTCA HU(PPOBbIE TOYBEHHBIE Kap-
Thl PA3JIMYHOTO MacmTada OT AETaldbHBIX (AJI KIOYEBBIX YYacTKOB) J0 CpeaHeMac-
MTa0HBIX, HATIPUMED, VTSI 0CO00 OXpaHIEMbIX MPUPOJHBIX TEPPUTOPHI (3aIIOBETHUK
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Ky3nenkuii Anaray, 3aroBeJHO-IpUpOIHbIN napk CUOUpCKUe yBaubl), Jisi HEKOTO-
pbIX paitoHoB PecryOonuku ['opHbiit Antait, a Takke HoBocubupckoit, KemepoBckoit
obJacteit, AJlTaiickoro Kpasi.

[TouBEHHO-T€HETUYECKOE HANPABICHUE HCCIEAOBaHUI, OCHOBAHHOE KJIACCHU-
KaMU POCCHICKOr0 U CUOMPCKOTO MOYBOBEICHUS, aKTUBHO PAa3BUBACTCS U B HACTOS-
miee Bpems. Ha nmpumepe manbix pex Kazaxctana oxapakTepru30BaHO CHHJIUTOIC€HHOE
nouBooOpazoBanue B Llentpansuoit Asum (Gavrilov, Mamirov, 2020). M3yuensr re-
HETUYECKHE OCOOEHHOCTH IMOYB 3allaJiuH B 10KHOM yactu 3anagHoid Cubupu u npu-
YUHBI UX pa3zHooOpa3us. J[aHa XapakTepHUCTUKA MOCTAKBAILHOTO MOYBOOOPA30BAHUS
1 9BOJIIOIMH TIOYB 03€PHO-aJUTIOBHAIBHBIX PaBHUH CTEMHOTO O6moma 3amamuHoit Cu-
oupu. [TokazaHbl reHETHUECKUE OCOOCHHOCTH 3aCOJICHUSI COJIOHIIOBBIX TIOYB CTEITHON
U JIECOCTEITHOM 30H, crienuduka ux HOHHO-coJeBoro npoduis. McciaenoBansl cBOM-
CTBa IMOYB, COCTAaB M CTPYKTypa MOYBEHHOI'O MOKPOBa T'YMUJIHOTO CEKTOpa Aurae-
Casuckoit ropHoit o6nactu (Ha npumepe Kysnenkoro Amnaray).

PesynbraThl Teorpaduueckux HcCClIeqOBaHUN MOYBEHHOTO MOKpoBa Cubupu
OMmyOJIMKOBaHbI B BUJE TJIaB KOJJIEKTUBHBIX MoOHorpaduii: «CoBpemennas Poccus:
reorpaduyeckoe omnucanve Hamiero oredectBa. Cubupny (I'eorpadus Cubupwu...,
2015) u «I'eorpaduss Cubupu B Havane XXI Beka: B 6 T. T. 2. IIpupoma» (Cope-
MenHas Poccus.. ., 2020).

HccnenoBanre HeogHopoaHOCTH mouBeHHOTO mokposa (I111) 3anagnoit Cubu-
pu mokasaso, uto Hanbonee rereporeHHsii [1I1 oOpa3yoT MUKPOKOMOMHAITNHU: KOM-
MIJIEKChI, MO3auKH U TaieTbl. OHU UMEIOT CJIIO’KHOE T€OMETPUUYECKOE CTPOECHUS, MPHU
HU3KOW KOHTPACTHOCTH KOMIIOHYIOIIUX WX TMOYB. Me30KOMOWHAIIMU — COYETaHUs,
Ha000poT, (GOPMUPYIOT OYEHb KOHTPACTHBIM MOYBEHHBIM MOKPOB, HO HECJIOKHBIN
T€OMETPUYECKUN PUCYHOK YMEHbBIIIAET OOIIYI0 HEOTHOPOIHOCTh U YBEIMYUBAET MO-
HOTOHHOCTH TTIOYBEHHOT'O MTOKpOBa (Tadi. 2).

Pazpabotana cucrema KOMIUIEKCHON WHJUKAIUU MPOLIECCOB OMYCTHIHUBAHUS,
MMEIOIIMM MecTO B cTenHoM Ouome Cubupu. B Tom uuciie BbISBICHBI TOYBEHHBIE
(memoreHHbIe) WHAMKATOPHI, XapaKTEPU3YIOIIWE MOYBEHHO-IErPaallMOHHBIE MPO-
recchl. K HUM oTHOCSATCA AerymMuuKaius moyB MaXOTHBIX YTOJAWA U MacTOUII, CKe-
JeTHU3alns, YCUICHHE aTMOTEHHOTO M ruaporeHHoro 3aconenus (Meyer at al., 2008).
VYBenuueHue TIoNaau COJIOHYAKOB, 3aCOJICHHBIX M COJIOHIIEBATHIX MOYB, YMEHBIIIE-
HUE TUIONIAI aKBAaTOPUHU BOJHBIX OOBEKTOB (ILJIOIIAHAS AUHAMUKA) MPEICTABIISIOT
co00l MHAMKATOPHI JAHIIMIAPTHOTO YPOBHS, KOTOPHIC MOKA3bIBAIOT U3MEHEHHE CO-
OTHOIIIEHUI B CUCTEME BOAA—CYIlIa HA JIOKAJIbHOM M PETUMOHAJIbHOM YPOBHSIX.

ITo 3anmpocy MuHHUCTEpCTBA NMPUPOIHBIX PECYPCOB U DKOJOrMM Poccuiickon
®denepaliii, OTHOCUTENIBHO OpraHU3alliy KOMIUIeKca Mep o 00pbsOe ¢ OMyCThIHMBA-
HUueM, WHCTUTYTOM TMpEeIO)KEH KOMIUIEKC MEPONPUSATHNA sl MPEeIOTBpaAICHUS
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HETaTUBHBIX MIPOLECCOB, UMEIOLUX MECTO B cTeHOM Onome CuOupH, MPUBOIALINX
K JeTrpa/ialiiy JIaHa(TOB B LIEJIOM U IOYBEHHOI'O TOKPOBA B YACTHOCTH.

B pamkax BbIsIBI€HHS CHEU(PUUHOCTH aHTPONOTEHHOW TpaHc(hOopMaluy MOYB
B ycinoBusix Cubupu u3yd4eHbl OCOOCHHOCTH IOYB, OOpPa30BaBIIMXCS B PE3yJbTaTe
arporeHHou TpaHcopMalnuy 3anaJHOCUOMPCKUX YEPHO3EMOB. Y CTAHOBIIEHO BIIMSI-
HUE MOIIIHOCTH T'yMYCOBOT'O TOPM30HTA Ha UX KJIacCU(UKALIMOHHOE nojoxeHue. I1o-
Ka3aHbl 3BOJIOLMOHHO-TEHETUYECKUI psAJl M CTaJUU arporeHHod TpaHchopMaluu
YepHO3EMOB, a TaKK€ BIUSHUE Ha HUX a0pa3HOHHOTO W CHHJIMTOTEHHOTO arpomneao-
reHesa.

Tabnuna 2. Mopdorenernueckre mokazaTeau NOYBEHHOTO TOKPOBa HEKOTOPHIX T€OMOP-
(donornyeckux paitoHoB 3amaanon Cubupu

['eomopdonoruyeckue paiioHbl Iloxasarem HEOTHOPOJHOCTH
C I'OCIIOJICTBOM ITOYBEHHBIX IIOYBCHHOT'O IIOKPOBa
KOMOWHAIMI S, ra KP KC KK KH
Tunmanras TyHapa 0.6 1.3 2.2 11.2 24.6
Cesepnas bapa0ba 10.4 1.9 0.2 31.5 5.7
IlenTpansHas bapaba. B T.4.
2 C TOCIIOACTBOM IATHHUCTOCTEN | 6.1 3.4 0.6 17.8 10.0
% C TOCIIOJICTBOM coyeTaHuii | 8.7 24 0.3 23.8 6.6
§ KoneiBanb-ToMckast BO3BBIIICH-
= | HOCTb. B T.4.
cepo-JecHbIe coueTanus | 9.2 2.2 0.24 38.4 9.2
4epHO3eMHBbIe coueTanus | 4.3 2.2 0.53 25.6 13.6
Uyiickas cTemnb, B T.4. KP | KBP
¢ rocrioactBoM TameroB | 0.25 | 1.1 | 5.1 4.4 6.5 28.6
c rocnoactBoM mo3auk | 0.15 | 1.05 | 4.4 7.0 5.8 40.6

[Ipumeuanue. S — cpenHss wiomaas KoHTypa, koapduunentsl: KP — pacunenennoctu, KC —
cnoxHocTtH, KK — konTpactHoctu, KH — HeogHOpoaHOCTH

bonbimoe Baumanue B UITA CO PAH ynensercss opraHu3anuu v NpoOBEACHUIO
MEXIUCLHUIUIMHAPHBIX HccieqoBaHuil. OMHUM M3 Ba)KHBIX HAlpPaBICHHA B paMKax
MEXIUCHUTUITMHAPHOTO TIOX0/a SBJSETCS pa3BUTHE METOJOB IIU(PPOBOTO MOUYBEHHO-
ro u Ja"amagpTHOro KaprorpadupoBanus. [IpumepoM 3TOro ABIsSETCS COTPYIHUYE-
CTBO C Jlaboparopueil reOMHPOPMALMOHHBIX TEXHOJIOTUI U AUCTAHIIMOHHOTO 30H/1U-
poBanus MuctutyTta reomorun u munepanorun CO PAH. B pe3ynbprate sToro co-
TpynuudectBa Ha 6a3ze 'MC-moneneit u JI/I33 Oblmm momydeHbl TPOCTPAHCTBEHHO-
pacnpe/iesieHHbIe TPOTrHO3HbIE MOJIEIHN TpaHC(POPMAIMK TOYBEHHOTO TOKPOBA JIECO-
ctenHOM 30HBI 3amaaHod CuOupH B 3aBUCUMOCTH OT YCJIOBHM KIMMAaTUYECKOTO
yBiaxHeHus (puc. 1). CocraBiieHbl cXxeMbl TpaHCHOPMALIMK TOYBEHHOTO MOKPOBA U
CIIPOTHO3UPOBaHBI MOTEHIMAIBHBIE IOYBEHHO-IECTPYKIIMOHHBIE MPOLIECCHI IIPU pas3-
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JUYHBIX KIIMMAaTHYECKUX TpeHAax. Tak, mpu JajapHEWIIed apuau3aluu KiuMara Ha
UCCIIEAYEMON TEPPUTOPUM BEPOSITHO YBEIMYECHHE B COCTaBE€ MOYBEHHOTO MOKPOBA
IUIOMIAZCH COJIOHYAKOB M TMOYB MEPBUYHOTO CTBOJIA MOYBOOOpPA30BaHUS, MaJOIpPO-
OYKTUBHBIX U KpallHE HEYCTOMYMBBIX K 3K30T€HHBIM IpoueccaM. [Ipu rymuanzanuu
KJINMATa BCJIEJICTBUE 3aIlOJHEHUS O3€PHBIX KOTJIOBUH W YBEJIMYEHHUS IUIOIIAINA BOJI-
HBIX 00BEKTOB OyJET COKpamaThcsi o01ias mionajb MOYBEHHOTO MTOKPOBa U YBEJH-
YUBATHCA IJIOIIA b 3a00JI0YEHHBIX U NIepeyBIaXHEHHBIX TouB (Uynuna u ap., 2020).

Shas S
e 2 B
- .‘ . .
134~ gt
- 2
.f’»; :
Ty . -’ 3 YcaoBHbBIE 0003HAYEHUS
Aty Py UK 1 — rugpoceTs.
T — [TouBsl 1 TanAMIA(THL:
2 2 — aBTOMOp()HBIEC HAa TPUBAX;
3 — cybakBanbHbIe (03epa COBpe-
3 MEHHBIC M IPOTHO3UPYEMBIC);
4 4 — 60510THBIC U TUAPOMOP(]HBIE;
5 5 — noayruaApoMophHBIE,
6 6 — mocTakBajgbHbIE TATOMOP(HBIE
7 U CJ1ad0pa3BUTHIE;
7 — aBTOMOp(HBIE 30HAIBHBIE U
0 50 100xm Z NajxeoruipoMopdHbIE.
— )

Puc. 1. TIporHosssle kapThl TpaHchOpMallMyi OYBEHHOTO MOKpoBa bapaOuHCKoOW paBHUHBI
(;mecoctenHast 30Ha 3C) NpU Pa3NMUHBIX KIMMATHUYECKUX TPeHJaX: A — COBpEMEHHOE CO-
crosHue, b — npu apunnzanuu armochepHoro kinumara; B — npu ero rympanzanuu.

Taxoke 6naromgaps mexaucuurmuHapasiM uccnegopanusim UITA CO PAH BHo-
CUT CBOM BKJIAJ B Pa3BUTHUE KOHIIENUIHMHU NaMITH Mo4B. Tak, npu noguepxke POOU
HayaTo HU3y4YCHUE KIMMATOMHIUKAIIMOHHON POJIM MOYBEHHBIX apXHBOB B O3EPHBIX
KOTJIOBHMHAaX cTenHod CulOupu. ITU NpUPOJHBIE apXUBbI MPEICTABISAIOT COOOM Moy-
BeHHO-ceuMeHTannonuble nocnenoBarenbHoctu (IICII) mameoOeperoBsiX BajoB.
VY CTaHOBJIEHO, YTO BaXKHBIM MHJIMKATOPOM JUHAMHUKH CPEJIbl U KJIMMAaTa B TOJIOIEHE
SIBJISIETCS TI€I0-TUTO-CTpAaTUTpahrIECKOe CTPOCHHUE TTOCIIeI0OBATeIbHOCTEH (pHC. 2).

B ux cocraBe ceUMEHTAIIMOHHBIE CJIOM (PUKCUPYIOT 3TAIbl 03€PHOTO OCAIKO-
HaKOTUICHUSI U TPAHCTPECCUM 03€pPa, YTO COOTBETCTBYET T'YMUJIHBIM KIMMATUUYECKUM
¢dazam. [TouBbl MapKUPYIOT MPOCTPAHCTBEHHO M XPOHOJIOTHYECKU ATAIbI MEI0reHe3a
1, COOTBETCTBEHHO, PETPECCHOHHBIE ATAlbl O3€PHOTO0 PUTMA M CyOapuaHbIC KIMMa-
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tudeckue (aspl. PagmoyrmepogHoe maTupoBaHWE MOTPEOCHHBIX IMOYB IMO3BOJIAIIO
YCTaHOBUTH BPEMEHHBIE TPAHUIIBI TICPHUOJIOB MEJ0TeHe3a U OCAIKOHAKOIUICHHS H, CO-
OTBETCTBEHHO, APUAHBIX M TYMHJIHBIX KIUMaTH4YecKuX (a3. J[is1 HeKOTOphIX 03ep B
OCHOBAHHWH O3€PHBIX OTJIOKCHHUI OOHAPYKEHBI CyOal’pajibHBIC MOYBBI, YTO CBHJIC-
TEIbCTBYET 00 OTCYTCTBHHM 3THX BOJOEMOB B Hauaje rojoueHa. [lo pesynpraTtam
MYJIbTUANCIHUIITNHAPHBIX UCCIICTOBAaHUH (MTATMHOIOTUYECKUX, TCOXUMUICCKHX, AHa-
TOMOBBIH, PaIMOYTIIEPOTHBINA, H30TOHBIN aHAIN3) ABYX THUIIOB MIPUPOIHBIX aPXUBOB
(O3epHBIX ¥ TIOYBEHHBIX) MPOBEICHA KIMMAaTU4YeCKas W JIaHMmadTHAsS PEKOHCTPYK-
IIAY TOJIOTICHA JIJIS JIECOCTEITHOM 30HBI 3anagHoi Cubupwu.
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Puc. 2. Ilego-nuto-ctparurpadus [1CII u Bo3pact (o 14C, kan.ji.H.) morpeOeHHBIX MOYB B
03epHBIX KOTJIOBMHaX 3anaaHoil Cubupu. SA2019 — mousa, morpeOeHHas MOA O3EPHBIMU
otnoxxenusmMu. Boszpact ee 910011000 kain.n1.H. (0 MeTUaHHBIM 3HAYEHUSIM).

HecMmoTpsi Ha TOCTUTHYTHIE pe3ybTaThl, M3yUYEHHOCTh MOYBEHHOTO IMOKPOBA
Cubupu He B TTOJIHOW MEpPEe COOTBETCTBYET COBPEMEHHBIM WH(OPMAITMOHHBIM TpeOo-
BaHUSAM (yHJIaMEHTAJIbHOM HAyKH U MPAKTUKE 3eMJIenoab30BaHus. OCHOBHbIE MpeI-
CTaBJICHUSA O MOYBAX U MOYBEHHOM MOKPOBE ITOTO OOIIMPHOTO PETHOHA M3JI0KECHBI B
paboTax KOHIAa MPOIUIOrO Beka. AKTyanu3anusi 3Tol MH(DOpMAUU POUCXOIUT He-
nocratouHo ObicTpo. Tak, B XXI B. ObLIM TOMOTHEHBI M PACIIMPEHBI 3HAHUS JIUIIb 00
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OTJIETIbHBIX KOMIIOHEHTaX MTOYBEHHOT0 MOKpoBa CHOUPHU U B MEHBILIEH CTETIEHU O €ro
IPOCTPAaHCTBEHHOM opraHu3aiuu. Kpome Toro, B CBsi3u CO CMEHOM METOAOJOTHYe-
CKOI'0 TI0JIX0/1a B 00JIaCTH JUArHOCTUKHU U KJaccu(UKaluy MouB TpeOyeTcs KOppek-
TUPOBKA CJIOKHBIINXCS PaHEE KOHIICTIMN O MPOCTPAHCTBEHHOW OpTraHM3allud MOY-
BEHHOTO IOKPOBA B COOTBETCTBHH C COBPEMEHHBIMHU TMPEACTABICHUSMU M PETUO-
HaIbHBIMU O0coOeHHOCTsIMU CrOupu. HanMeHnee n3y4eHHbIMU B TIOUBEHHOM OTHOIIIE-
HUU OCTAIOTCSI CEBEPHBIE PETMOHBI U TOPHBIE TEPPUTOPHUHU.

[TepcniekTUBBI TTOYBEHHBIX MCCIIEIOBAHUN TAK)KE CBSI3aHBI C OBICTPBHIMU TEM-
MaMl OCBOEHUSI CEBEPHOM, CcJ1ad0 M3YyUYEHHOW B MOYBEHHOM IUIaHe, yactu Cubupu
noJl oObIdy MOJIE3HBIX HCKomaeMbiX. CyIIecTBYIOIIME TEMIIb pa3BUTUS HH(pa-
CTPYKTYpPBI B pailoHax JOOBIYM IMOJIE3HBIX UCKOMAEMbIX HAMHOTO OINEPEKAIOT TEMIIbI
UCCJICIOBAHUNM TPUPOJHBIX KOMILUIEKCOB, B TOM YHCJIE€ TMOYBEHHOTO MOKpPOBA. DTO
CBA3aHO C OOUIMPHOCTHIO TEPPUTOPHUH, €€ TPYIHOAOCTYITHOCTBIO, @ TAKIKE C HEIOCTa-
TOYHBIM (PMHAHCUPOBAaHUEM (PyHIAMEHTAIbHBIX UCCIIEIOBAHUN.

B nacrosiee Bpemsi B Cubupu XopoIio u3yueHa TOJIbKO TEPPUTOPUS CEIbCKO-
XO35IUCTBEHHOTO HAa3HAa4YeHUs, Ha KOTOpyl mnpuxonutcs menee 10% mmomanun. U
3]1eCh UMEIOTCS OIpE/ICJICHHbIE YCIIEXH B MPOBEICHUN arpOXUMHUYECKUX HCCIEI0Ba-
HUH.

ArpoxuMudeckue uccienoBanus B 3anagHod CuOupu Havamuch eme g0 CO-
snanust UTTA CO PAH. B cucreme Akanemun Hayk CuOupu nabopaTopusi arpoxu-
MUYECKOTO HampaBlieHus Oblia co3fmaHa B 1962 r. kak mabopaTopus TUIOAOPOAUS
[TouBennoro otaena buonornueckoro nacruryra CO AH CCCP; nocne psiga peop-
raHu3alyii 3T0 CTPYKTypHOE mojapaszaenenue B 1997 r. tpanchopmupoBanocs B ja-
6oparoputo arpoxumun UTTA CO PAH, ycrnenHo padoTaroiyto 1Mo HacTosIIee Bpe-
Ms. B uncie Hanbosiee BaKHBIX JOCTHXKEHUN 1a00OpaTOpUM arpOXMMHUHM B 001acTH
GbyHIaMEHTAIBHBIX U MPUKIATHBIX MCCIIEOBAHUMN 3a MOCJEIHUE TOABI CIETYeT OT-
METHUTD CIEAYIOIINE:

— ycTaHOBJIeHa crienuduka 0anaHca U TpaHchopmaluu a3oTa B arpodKOCUCTE-
MaXx, U3y4eHbl IIUKJI a30Ta B CUCTEME IOYBA—pacTeHHEe—yI00peHHe U 0COOEHHOCTU
a30TMOOMITM3YIONIEH CIMOCOOHOCTH BBIPAIMBAEMBIX KYJIBTYP B 3aBHCUMOCTH OT
CBOMCTB T0YB, 0OCOOCHHOCTEH KJIMMaTa U TCHOTHUIIA,;

— pa3paboTaH CUCTEMHBIH MOAX0/ K OIICHKE W PETYIMPOBAHUIO PEXKUMA KaJTHS
B arpoleHo03ax, UCCIeA0BaHbl MpolecChl TpaHCPOpMaALUU KATMHHOTO COCTOSIHUS U
TJI0/TOPOIUST 30HATBHBIX TTAXOTHBIX MOYB,;

— BBISIBJICHBI OCOOCHHOCTH TpaHCc(opMaIyu MoYBeHHOTO (OHA Cephl U BIIUS-
HUS CEPhl HA TIPOTYKIIMOHHBIA MPOIIECC BRIPANTUBACMBIX KYJIBTYD;

— W3YYEeHBl MHUKpPOOMOJIOTUYECKHE CBOMCTBA MOYB CEIBCKOXO3AMCTBEHHBIX U
JIECOXO03AUCTBEHHBIX PKOCUCTEM, B TOM 4ucje OnopazHooOpazre MUKPOOHBIX CO00-
HIeCTB U cnenuduKa CBOMCTB pu3ocepsl pacTeHUH;
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— MPOBEJICHBI UCCIIEI0BaHMs OajlaHCa W 3aracoB a30Ta W yriepoaa B TYHJIPO-
BbIX 9Kocuctemax Cubupu.

B nacrosiiee Bpems uccienoBanus jgaboparopuu arpoxumun UITA CO PAH
BEJIyTCS 1O CIAEAYIOIIUM OCHOBHBIM HAalPABIICHUSIM:

1) pa3paboTka TEOPETHYECKHX OCHOB, KPUTEPUEB M HHIUKATOPOB OICHKUA U
pPEryJIupOBaHMs aHTPOIOTEHHOM TpaHC(hOpMAaIlMK MOYB B LEISAX COXpaHEHHs, BOC-
IPOU3BOJICTBA U PAIMOHAIBHOTO UCTIOIB30BaHUSI IOYBEHHOTO TI0JOPOIMS;

2) YCTaHOBJICHUE 3aKOHOMEPHOCTEH IMKJIOB OMO(MMIBHBIX JIEMEHTOB U TOK-
CUKAHTOB B €CTECTBEHHBIX M aTPOIOT€HHBIX IKOCUCTEMAX B U3MEHSIOIINUXCS YCIOBU-
AX IPUPOJTHOU CPELIbI,

3) BbIABICHHE CHEHU(PUKH (YHKIMOHUPOBAHUSA, MEXaHM3MOB aJaNTallid |
CTPYKTYpbl MUKPOOHBIX COOOIIECTB [TOYB, B TOM UHUCJIE ITyTEM aHaJIN3a pa3HOOOpa3us
JHK, kak "HAMKAaTOPOB arpO3KOJIOrMYECKOI0 COCTOSIHUS OMOLIEHO30B.

B kauecTBe MpUMEPOB KOHKPETHBIX MOIYYEHHBIX PE3YyJIbTATOB MOYXHO OTME-
TUTh TaKWe: YCTAaHOBJIEHA crienu(uKa JeHCTBUS U MOCIEACHCTBUS KATUMHBIX Y100~
pEHUII Ha TMPOIYKTUBHOCTb CEIbCKOXO3SMCTBEHHBIX KYJIBTYp M TpaHC(OpMAaIHIO
NOYBEHHOr0 ()OHJIa KaJusl; BBIABICHO JeicTBUE (HOPM U 103 KaIUMHBIX YI0OpeHui
Ha MOKa3aTeau KauecTBa U KyJIMHApHbIE CBOKCTBa KapTodens. OnpeaeneHsl 3aK0HO-
MEPHOCTH WM3MEHEHUsl cojepkaHus (GOpM Kalliusg U MarHus B MIOYBEHHOM Ipoduiie
P JUIUTENBHOM CEJIBCKOXO3IMCTBEHHOM HCIIOJIb30BaHUM IOYBBI. B pamkax Mmex-
TUCLUUIUIMHAPHBIX UCCIEA0BaHUM, IPOBEACHHBIX COBMECTHO ¢ MIHCTUTYTOM 1IUTOJIO-
run u redetukn CO PAH, moka3zaHo MoOJOXUTEIBHOE cperooOpasyroliee Bo3icH-
ctBue muckantyca (Miscanthus sacchariflorus) copra CopaHoBckuii mpu JUIHTENb-
HOM 0€CCMEHHOM BBIPAIIMBAHUM HA HU3KO IJIOJOPOJHBIX MTOYBAX, MEPCIEKTUBHOCTD
BBIPAIIMBAHUS ATOU KyJIbTYypbl B KOHTUHEHTAJIBHBIX peruoHax Poccuu. BbisBieHBI
3aKOHOMEPHOCTH B3aMMOBIIUSIHUS KaJIMsl U MAarHus Mpy MOTJVIOIIEHUH PAaCTEHUSIMU U B
MOYBEHHBIX MpoIeccax NpH BO3JEIbIBaHUM KapTodens B jecocrenu 3amanHon Cu-
oupu. I[lpoBeneHa oleHKa METareHOMHBIMM METOJaMU OMOpa3zHOOOpa3usi MUKPOO-
HBIX COOOIIECTB MOYB AHTPOIIOI'€HHBIX U HEHAPYIIEHHBIX 3KocucTeM Cubupu.

B pamkax mexaucuunmuaapHoro npoekra CO PAH no uHTerpanbHO# Xapak-
TEPUCTUKE KpuosnTo30HE Ha 6aze HUC o. CamoiinoBckuii uccieqoBaHbl 0a30BbIC
CBOMCTBA TYHAPOBBIX MOYB, YCTAHOBJICHBI 3aMachl HA/I3eMHOM (PUTOMACCHI U TOYBEH-
HOTO OPTraHMYECKOro BEIECTBA HA OCHOBE KOMILJIEKCHOTO MCHOJIb30BaHUSI MarHMUT-
HOM U Te0panoIOKAIMOHHON CheMOK, BBISIBIICHA CHEIM(pHUKa IIUKIOB a30Ta U yrie-
pona B anacax octpoBa KypyHraax.

Eme onHuM 13 OCHOBHBIX HampasiieHuil uccienoanuii UITA sBnsercs pa3Bu-
THE UCCIEIOBAaHUNA TEXHOTEHHO HAPYIICHHbIX 3€MeIb M pa3padoTka Hay4yHO-
NPAKTUYECKUX OCHOB UX PEKYJIbTUBALIMH.
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NITA CO PAH ¢ momeHTa cBOero o0pa3oBaHusl 3aHUMAJICS MPoOJIeMaMu pe-
KyJbTUBAIlMU MOYB. 32 3TH T'OJbl UCCIEOBAHUIN TEXHOTEHHBIX JaHAMA()TOB yueHbIe-
MOYBOBE/IbI CTAIKUBAJIACh C Pa3HBIMH MPOOJIEMaMH, CBSI3aHHBIMU C BOCCTaHOBJICHU-
€M T0UB, OTPaOOTKOW METOAMK 00CIEIOBAaHUS, U3YUECHHUSI CBOMCTB U PEKUMOB MOJIO-
IbIX TI0YB. B Havane pa3pabOTKU MOAXO0I0B K PEKYIbTUBALNNA HAPYIIEHHBIX 3EMEIb
OBl cPOpMHUPOBaHBI HEKOTOpPbIE HOpMaTUBHbBIE TO0KyMeHThI, [ OCThbI, periamMmeHTH-
pYIOIIME MPOBEICHNE PEKYIBTUBAMOHHBIX paboT. OgHAKO B HACTOSIIIEE BPeMsI MHO-
rHe U3 HUX ycTapenu U TpeOyloT 3HauuTenbHOU nepepaboTku. Ha HauanpHOM 3Tane
B HOPMATHBHBIX JOKYMEHTaxX ObUIO TpeOOBaHME BOCCTAHOBIEHHUS MCXOIHOTO JIAH-
madTa, T.€. AMCTBOBAJ MPUHILIUII, YTO HAPYIIWI, TO U BoccTaHOBU. OIHAKO MO Mepe
U3yYEHUsI TEXHOTCHHBIX JIAHAIIA()TOB U HAKOIJICHUS] IMPAKTUYECKOTO OMbITa MPOBe-
JCHUSI PEeKyIbTUBALIMOHHBIX pabOT CTajO MOHSATHO, YTO MOJHOCTHIO BOCCTAHOBUTH
MCXOJIHBIN JTaHImadT TPaAKTUYECKA HEBO3MOKHO WM JIJIs1 3TOr0 MOTPEOYIOTCS OUYEHb
Oospve 3aTparbl. [[03TOMY MBI CUMTaeM, 4TO B COBPEMEHHBIX YCJIOBHUSX B 0OJIb-
IIMHCTBE CIy4yaeB HEOOXOJUMO M JIOCTATOYHO MPOBECTU MEPONPUSTHS, HaIllpaBJICH-
HbIE€ Ha MPEAOTBPAIIECHNE HETaTUBHOTO BIMSIHUS TEXHOTE€HHBIX JaHAIA(TOB Ha MPH-
Jeraolue TEPPUTOPUN, U CO3AaTh YCIOBUS JJIi COBMECTHOTO MOCTENEHHOTO (MM
CYKLECCUOHHOT0) BOCCTAHOBJIEHUS! TJABHBIX KOMIIOHEHTOB HAa3€MHBIX 3KOCHCTEM
[IOYB M pacTeHuil. B HacTosdlee BpeMsl YaCTHUHO 3TO PEIIAETCS BBEAECHUEM HOBBIX
I'OCToB, Hauy4ImMX AOCTYIHBIX TEXHOJIOTHI PEKYJIBTUBALMM U JPYTUX HOPMAaTHB-
HBIX JOKYMEHTOB, B Pa3paOOTKe KOTOPHIX MPUHUMAIHM yYacTHE U HAIllM COTPYIHUKU
B1985-1990 rT.

B 1990-2000 rr. BBINOJHSAIUCH UCCIENOBAHUS TEXHOTECHHBIX JaHAIIA(TOB B
pa3HbIX PErHoHax, HO OCHOBHBIE HCCienoBaHMs BbinoyHsIMCh B Ky3bacce, Tyge,
Xakacuu 1 Ha ceBepe B paiioHax ra3o-, Hedreao0bryn. B 3T0 BpeMst akTUBHO MPOBO-
IWINCh pabOThl C MPOEKTHBIMU OpraHU3alUsMU MO ONTUMHU3ALUU TEXHOJIOTUH pe-
KYyJbTUBALUU JJI PA3JIMYHBIX TEXHOTEHHBIX 00BEKTOB. COBMECTHO C COTPYAHUKAMHU
I'onoBHoro mnpoektHoro HMuctutryra Baumnul'azomoObpiua ObulM TPOBENEHBI KOM-
TUIEKCHBIE paboThl 1o rasornpoBony oT HmkueBaptoBcka no HoBokysnerka. [lpu
ATOM BIIEpPBHIE ObLIa OTpA0OTaHA METO/IUKA MPOBEACHUS PEKYIHTUBAIMOHHBIX padoT
[0 CEKTOpaM MPOXOXACHUS TPyOOIpPOBOAA C YUYETOM DPA3IMYHBIX JAHAMA(THBIX U
KJIMMATUYECKUX YCIIOBUU. B manpHENIIEM TaKOM IOJIXOJ CTaj MCIOJIb30BAaThCS MPHU
CTPOUTEIBCTBE MPAKTUUECKU BCEX TPYOOIPOBOJIOB, HAIpUMEp, ra30npoBoja B bemno-
KypHXy M Takoro KpymHoro tpyoorposoaa kak Cuna Cubupu. K cepenune 2000-x
I'T. ObUT HAKOIIJICH OOIITUPHBIA MaTepuai Mo 00CICTIOBAHUIO U OTPAOOTKE TEXHOJIOTHIA
PEKyJIbTUBALMM Ha PA3IMYHBIX TEXHOTEHHBIX 00BEKTaX — OT OTBAJOB M IIJIaMOXpa-
HWINIL ToJiuMeTasunueckux pya XoBy-Acel B TyBe u Ha tore Kysbacca, 10 mmamo-
BbIX aM0apoB M NecuyaHbix KapbepoB Ha ceBepe B AHAO, ot [Ipumopss Ha Jlyuerop-
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CKOM yrojpHOM paspese, no tora Kazaxcrana Ha KaparayckoM MecCTOpOXIEHUU
dbochopuTos.

Takue oOmMpHBIE B reorpaduyeckoM OTHOIIIEHUU UCCIIEeI0BaHUs, OCHOBAHHBIC
Ha TEOPETUYECKHX, (PyHIaMEHTaIbHBIX paboTax B 00JacTH MOYBOBEICHMSI, TTO3BOJIH-
7 pa3paboTaTh Hay4YHO-NPAKTUYECKUE OCHOBBI PEKYJIbTUBAIIMN HAPYIICHHBIX TOYB.
BrnepBbie ObUIO MOKa3aHO, YTO MOJIOJIbIE MTOYBBI TEXHOTCHHBIX JaHAMA(TOB SBISIOT-
Csl B KJIACCHYECKOM MOHUMAHUU €CTECTBEHHO-UCTOPUUYECKUMHU MOYBEHHBIMU 00pa3o-
BAHMSIMU, HECMOTPSI Ha 3HAYUTEIBHOE BO3JICHCTBHE TEXHOT€HE3a M OYEHb HEOOJb-
moil nepuoj pa3Butus. Ha ocHoBe mpoduiibHO-CyOCTAHTUBHO-T€HETUYECKOTO IO~
xoJa ObuTa paspaboTaHa KiIacCH(pHUKAIUsS MOYB TEXHOTEHHBIX JaHamadpToB (DKoIo-
rUsi U peKyJbTuBanus..., 1992). Ilpu satom 3Ta kinaccudukaius HampaBiieHa, B 00-
IIEM-TO, HE TOJIBKO Ha OIpPEAEIICHHE TAKCOHOMHUYECKOI0 MECTA 3THUX II0YB, HO U Ha
HCIIOJIb30BaHUE B KAuye€CTBE MHCTPYMEHTa ISl 00C/IeJOBAaHUS TEXHOTCHHBIX JIaH[-
madToB, ONpeneTeHUsI MOYBEHHO-IKOJIOTMYECKOr0 COCTOSHMS W ISl OLEHKH Tep-
CIIEKTHB BOCCTAHOBJICHUSI.

Ha ocHoBanuu pa3zpaboTaHHONH NPOPUIBHO-TEHETHUYECKON Kilaccu(pUKaluu
[OYB TEXHOT'€HHBIX JIAaHAIA(TOB ObUT MPEAJIOKEH METOJI TOUBEHHO-IKOJIOTUYECKOM
OLICHKU COCTOSIHMS MX Tepputopuu (AHapoxaHoB, Kypaues, 2010). [lonsitue nou-
BEHHO-IKOJIOTUYECKOE COCTOSIHUE TEXHOTE€HHOTO JaHAmadTa ompenensercs, Kak
CIIOCOOHOCTh MOYBbI KOHKPETHOI'O MECTOOOMTAaHMsSI B JaHHOM TEXHOTE€HHOM JIaH-
madTe NoANep>KUBaTh TOT UJIM UHOW YpOBEHb kKHU3HeoOecneueH s Ouo1eHo30B (ypo-
BEHb IJ1aBHOM (yHKUMHM MOYBbI). TeopeTuueckass U SKCIEPUMEHTAIbHAS MPOBEPKA
ATOr0 METOJa Ha TEXHOTNEHHO HAapyIlIeHHbIX TeppuTopusix Kyszbacca mokazana, 4To
MTOYBEHHBIN MOKPOB TEXHOTEHHBIX JAaHAIA(TOB YpE3BbIYANHO MO3auYeH U Ipu Ona-
TONPUATHBIX YCJIOBHMSX BeECbMa JWHAMHWYEH. [IpM 3TOM CHHXPOHHO C JMHAaMHUKOW
npoueccoB (popMHpOBaHUS MOYBEHHOTO MOKPOBA B TEXHOI'C€HHOM JIaHIIadTe n3Me-
HSETCA U €ro MOYBEHHO-IKOJIOTHYECKOe cocTosiHue. Yem Ooubllie B CTPYKType MOoY-
BEHHOT'O IMOKPOBA OCTAETCSl HEPA3BUTHIX MTOYB — YMOPHUO3EMOB MHUIMATbHBIX, XapaK-
TEPU3YIOIUXCS TOJIBKO MOYBEHHO-3KOJOTUYECKUMH (QYHKIUSMU, YHACIIEI0BaHHBIMU
OT TIOPOJI, TEM XY>KE€ OYBEHHO-3KOJIOTHUYECKOE COCTOSIHME Takoro jJanamadgra. Tex-
HOTCHHBIN JTaHAIIa(T, B KOTOPOM MPE00Ia1at0T HHUITUATBHBIE IMOPHUO3EMbI, MOKHO
CYUTATh TEXHOI€HHOW IyCTBhIHEH.

Peanuzauus storo meroaa B Ky3bacce mokaszana, 4To Ha CErOAHSIIHUI JE€Hb
MOYTH TPETh TEXHOTEHHbIX JaHmamapToB (32.5%) mpeacTraBieHa TEXHOTCHHOU ITy-
CTBIHEH, T.€. BOCCTAHOBJIEHUE PACTUTEIBHOTO M MOYBEHHOI'O MOKPOBA MPAKTUYECKU
HE MPOUCXOIUT Naxe 3a 20 JeT, U TOJbKO HEMHOTHM 0oJiee JECSITOW 4acTH Hapy-
meHHbIx Tuiomaae (13%) xapakrtepusyercss XOpOIIUM IMOYBEHHO-3KOJIOTMYECKOM
COCTOSIHHEM.
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[IpuBeneHHbIE MaTepuaibl XapaKTEPU3YIOT YCPEAHEHHYIO KapTUHY. TeM He
MEHEee, Ha OCHOBAHHMM 3THX JAHHBIX MOXHO peliaTh U KOHKPETHBIE BOMIPOCHI MpU
NPUHATHH PEUIEHUS MO PEKYJbTUBALMKA HAPYIIEHHBIX TeppUTOpUi. OLeHKa MOYBEH-
HO-3KOJIOTHYECKOTO COCTOSIHUS TEXHOT€HHBIX JaHAMA(TOB MOKa3aja, 4To MpHU 3Ha-
YUTEIHLHOM Mpeo0IagaHud MECTOOOMTAHUM, OTHOCAIIUXCA K 3, 4 U 5 rpynmnam, pe-
KyJbTUBAIMA JUOO0 HE HYXKHA, JIMOO MOXET ObITh OrpaHUYEHA TOJIBKO OMOJIOrHYe-
CKUMHM TIpremMamu (TI0CeB TpaB, JIeCHas peKyybThBalus). Ecinu npeobnanaiot nepsbie
JIB€ TPYMIbI, TO METOJA0B OMOJOTUYECKOW PEKyJIbTHBAIIMM HEIOCTaTOYHO. B 3TOM
Cllyyae HEOOXOAMMO NPOBEICHHE TOPHOTEXHUYECKUX MEPONPUATHH (IIaHHUPOBKA
MTOBEPXHOCTH, (POPMHUPOBAHKE OJIATONMPHUATHOIO KOPHEOOMTAEMOTro c¢ios u T.1.). Ta-
KUM 00pa3oM, OIIEHKa MOYBEHHO-3KOJOTHYECKOIO COCTOSHUS MpeJiaraéMbIM METO-
JIOM TIO3BOJISIET PEIIUTh HE TOJBKO OOIEIKOIOIMUECKUE, TEOPETUUECKUE MTPOOIIEMBI,
HO M HEKOTOPBIE NMPUKJIIAHBIC 3a/1a4H.

Tab6nuia 3. [TouBeHHO-2KOJIOTHYECKOE COCTOSTHUE TeXHOTeHHbIX JaHamadToB Kysoacca

Cocrosinue I'exTapbl %, OT OOIIECH TUIOMIATN
HeynosneTBoputenbHOE 32 500 32.5
Y 10BIIETBOPUTEIHLHOE 54 000 54.0
Xopoiee 13 000 13.0
OdeHb xopoliee 500 0.5
OtnuyHoe Her Her
Hroro: 100 000 100

OTO0 BCe, YTO yKE CIETAHO U BO MHOT'OM HCITOJIB3YETCS B TPAKTUYECKOM U TEO-
PETUYECKOM IUIAaHE, 3TO, TaK CKA3aTh, BUCPAITHUN U CETOAHSALIHUN I€Hb. Tenepb He-
MHOTO O MEPCIEKTUBAX.

B nacrosiiiiee BpeMst B CBSI3U ¢ 000CTpEHUEM TII00ABHBIX MTPo0JeM, 00yCIoB-
JICHHBIX TOTETUICHUEM KJIMMaTa, ObUT MPOBEACH PAJl UCCIENOBAHUM 10 TEMIEpaTyp-
HOMY PEKUMY TEXHOT€HHBIX JaHAImadToB. OKa3alock, YTO OHU 3HAUUTEIBHO TEIUIee
€CTECTBEHHBIX JIAHIIIAPTOB U MOTYT paboTaTh KaKk HarpeBaTelH, MOBbIIIAs TEMIIepa-
Typy Ha MPUJIETAIONINX TEPPUTOPpHUAX U Gopmupys GEHbI U TepMuKku. Temmeparypa
BO3/lyXa Ha MPUJIEraloluX TeppuTopusx B 1.5-2 pasa Bblllle TemMnepaTyp €CTECTBEH-
HBIX TEPPUTOPHUI, a OTHOCUTEIbHAS BIAXKHOCTh BO3/IyXa 3HAUUTEIHHO HIDKe. [lo me-
pe yAaJeHHus] OT TEXHOTE€HHbIX OOBEKTOB JaHHbIE MOKAa3aTelu MPUOOpETaroT 3Haye-
HUS, CXOJHBIE C KOHTPOJHHBIM y4aCTKOM. YUHWTHIBAas TO, YTO TEXHOTEHHBIC JaH]-
madThl MOTYT COCTABIIATh THICSYH T'a, HEOOXOAMMO OIICHUTh MX BKJIAJ B M3MCHEHHUE
PErHOHANBHBIX KIIMMAaTUYECKUX TTapaMeTpoB. MbI yke ceiiuac GUKCHUpyeM TOBBIIIIE-
HUE CyMMBbI TEMIEPATYp Ha mpuieratomux teppuropusax ot 200 o 1000°.
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Btopoe HampaBieHue — 3TO HMCHOJIb30BAHME HAPYUIEHHBIX TEPPUTOPHUM MOL
noyiuronsl cekBeHupoBaHusi CO,. Ecny Ha eCTECTBEHHBIX MOYBAX B CBSI3U CO cOanaH-
CUPOBAHHOCTHIO MPOIECCOB T'YMYCOHAKOIICHUsI MPOOJIEMaTUYHO OBICTPO HaKarlIu-
BaTh I'yMYC, I03TOMY CEKBEHUPOBAHHE B OCHOBHOM CBSA3BIBAIOT C OMOMAaccoil pacTe-
HUH, TO Ha HAPYIICHHBIX 36MJISIX, CO3/1aBasi CyOCTPaThl C BHICOKUM MOTCHIIHAJIOM T'y-
MYCOHAKOIUIEHUS (3TO B OCHOBHOM CYTJIMHKH), MOKHO OTpabOTaTh TEXHOJIOTHH
HAKOIUJICHUS] OPTaHWYEeCKOro BelllecTBa Kak B HaJ3eMHOW OMomacce, Tak U B TOYBE.
[ToaToMy B mpuHLOMIIE BO3MOKXHO PacCMaTpPUBATh 3TH YYACTKH KaK NMEPCIEKTHUBHBIC
JUISL CO3[IaHusl KapOOHOBBIX IMOJIMTOHOB, TEM OOJEE YTO O KOHLA HE peuieHa Ipo-
OJleMa TEXHOT€HHOTO OPTraHMYECKOIr0 BEIIECTBA M €ro BIMSIHHS Ha MOYBOOOpa3oBa-
TeJIbHBIE MPOIIECCH B TEXHOTeHHBIX JauAmadTax (Cokomnos u np., 2021).

BrlmonHeHre MHOTOJIETHUX HCCIIEIOBAaHUN TEXHOTEHHBIX JaHAmadToB, pac-
MOJIOKEHHBIX B Pa3JIMYHBIX 30HAX, MO3BOJIWIO CPOPMYIHPOBATH OCHOBHBIE MOJIOXKE-
HHSI HAYYHO-TIPAKTUYECKUX OCHOB PEKYJIbTUBALIUU:

1. BeisiBiienue u uccnenpoBanue uHauBUAyanbHol crienuduku TJI, ¢ mocnemy-
IOIUM aHAJIM30M OCHOBHBIX, JUMUTHUPYIOIIMX BOCCTaHOBJICHUE (AaKTOPOB. YMEHHE
BBISIBIISITh, NTIOHUMATh U CHUMATh JIMMUTHUPYIOUUE (HAKTOPHI JOHKHO SBISTHCS OC-
HOBHOU 3aJa4€l CIIEIUAINCTA, MPEIIATAOIEr0 Ty WM UHYK TEXHOJOTHUIO BOCCTa-
HOBJICHUS HAPYIIECHHBIX TEPPUTOPHUH.

2. Ouenka [19C ¢ yueToM ypoBHSI BOCCTAHOBJIEHUSI TIOYBEHHOTO U PACTUTENb-
HOTO MOKpoBa. OT 3TOTO 3aBHUCAT MEPCHEKTUBHI JabHEHIEro (pyHKIIMOHUPOBAHUS
TJI.

3. Pa3paboTka TE€XHOJOTHI pPEKYJIbTUBALMM C 33JaHHBIMU MapaMeTpamMu 3¢-
(EKTUBHOCTH U C PallMOHAIBHBIM HCIOJIb30BAaHUEM MECTHBIX MPHUPOHBIX PECYpPCOB
COTJIaCHO IIeJIU PEKYJIbTUBALUU. TOJBKO MBI MOXKEM Ha JIFOOOM 3Tame, OT MPOEKTH-
POBAHUS JI0 3aKPBITHUSI TOPHOIOOBIBAIOIIETO MPEANPHUITHS ONMPEICTUTD MEPCIIEKTUBBI
TOrO0 WJIM MHOTO HAIPAaBJICHUS PEKYJIbTUBALMHU U MPOBECTU KOPPEKTUPOBKY MPOEKTA
PEKYJIbTUBALAN JJISI JOCTUAKEHHSI KOHKPETHOM LIEU PEKYJIbTUBAIIMH.

4. Ouenka 3(QGEeKTUBHOCTH PEKYJIHTHUBAIMU C HCIIOJIH30BAHUEM METOJIOB 0O-
HUTUPOBKM WU pacyeTa COOTHOLICHUS MapaMETPOB €CTECTBEHHOM W PEKYJIbTUBUPO-
BaHHOUM TouBkl [I9P=bn % Kcn. D¢ PexkTHBHOCTh peKyIbTHUBAIMN ONIPENEISETCS HE
TEM, YTO PacTeT — JIEC WM TpaBa Ha HAPYIIEHHBIX 3eMJISX, 4 HACKOJIbKO C(OPMUPO-
BAHHBIE PEKYJbTUBUPOBAHHBIC IOYBBI COOTBETCTBYIOT €CTECTBEHHBIM IO4YBaMm. B
HACTOSIIEEC BPEMSI HAM ITOTUXOHBKY YJIA€TCS 3TO JOHECTH JI0 PA3HBIX CIICLIUAJIUCTOB,
3aHUMAIOIINXCS PEKYJIbTUBALIMEN HAPYIIEHHBIX 3€METb.

5. MOHUTOPUHT HApYLIEHHBIX U BOCCTAHOBJICHHBIX TEPPUTOPUM B ITIOCTTEXHO-
TEHHBIM MEPUO/I, OLICHKA BO3JCHUCTBUS Ha NMPUIETAIOIINE TeppUTOpun. MHorue tep-
PUTOPUH PEKYJIIBTUBUPOBAHBI, & HETATUBHOE BO3JECUCTBUE MpojaoikaeTcs. [loatomy
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€CTh HacyllHasi HeOOXOAMMOCTb MPOJOJIKEHUS MOHUTOPHHIA B MOCTTEXHOT'€HHBIN
NEPUO.

Takum 00pa3oM, MHOTOJIETHHE MCCIIEIOBAHUS 1O MpoOJieMaM PeKyJIbTUBAIUHY,
MPOBEJACHHBIC HA TEXHOTEHHO HAPYIICHHBIX TEPPUTOPHUAX, TOKA3AIN, YTO, K COXKaJe-
HUIO, IPOCTHIX CIIOCOOOB BOCCTAHOBJICHUSI HAPYIIIEHHBIX MOYB C BHICOKOW MOYBEHHO-
AKOJIOTHYECKON 2(PPEeKTUBHOCTHIO HE ObIBaeT. [IpakTHyecku Bo Bcex ciydasx HE0O-
XOJIMMO pa3padaThiBaTh U MPUMEHSTH LIEJIbII KOMIUIEKC PEeKYJbTUBALIMOHHBIX MEpO-
MPUSITUH, TJIABHBIM Ha3HAYEHUEM KOTOPOTO ABJISETCS CO3JaHHUE YCIOBUM ISl MaKCH-
MaJbHO BO3MOKHOI'O YCKOPEHHS MPOLIECCOB CaAMOBOCCTAHOBJIEHHS M MTOYBOOOPA30-
BaHMsI B Pa3pYIICHHBIX SKOCUCTEMAX JJISI CHIDKCHUS HEOJIarompusTHOTO BO3ICHCTBHS
TEXHOTEHHBIX JaHAMAa(TOB Ha MPUJIETAIONINE TEPPUTOPHH.

[IpoBeneHHBIE W TIPOJOJIKAIOIIMECS TOYBEHHBIE HCCIEIOBAaHUS HA JaHHOMN
TEPPUTOPUM TTOKA3BIBAIOT, YTO Jt00AsI MPUPOAHO-KIUMaThUUecKas 30Ha Cubupu nme-
€T OI'POMHOE 3HAYEHHE NOJJICPKAHUSI YKOHOMHUYECKOM, ITPOJTOBOJIBCTBEHHON U KO-
Joruyeckor crabminbHocTU Poccun. ApkTrueckass U TYHAPOBasl 30HbI — XapaKTepH-
3YIOT KIIMMAaTUYECKUE U3MEHEHUs, 3/IeCh )K€ MPOBOAATCS PaOOTHI MO OTPAOOTKE TEX-
HOJIOTUH TOAACPKAHMS SKOCUCTEM B YCIOBHSX aHTPOIIONEHHOTIO BO3ICHCTBHS U U3-
MEHEHUS IJ100allbHOTO KiIuMarta. TaexkHas 30Ha — JIECHOM pecypc, peryirpoBaHUE
moTokoB CO2, METOABI OCBOEHUS JAHHOM TEPPUTOPHUH IPU COXPAHECHHH MMOYBEHHO-
sKOJOoTHYeCKUX (QyHKIMM. JlecocTenHas v cTenHas 30HbI — 00eCTIeYeHne MPOA0BOIb-
CTBEHHOM CTaOWUIILHOCTH U COXpPaHEHUE MOYBEHHBIX pecypcoB. ['opbl — pekpearnnon-
HBIU, IECHOM W BOJHBIN pecypchl. Takum 00pa3oM, B HACTOSIIIEE BpEMsI TEPPUTOPUIO
Cubupu He0OX0MMO paccMaTpUBaATh KaK CTPATETUUYECKYIO, U TIOJIyYEHHUE COBPEMEH-
HBIX 3HAHUH O MOYBAX MO3BOJMUT BHIUTU HA MOHUMAHUE 3HAYMMOCTH MMOYBEHHOTO T0-
KpOBA, /1a ¥ BCEX MPUPOAHBIX pecypcoB CuOMpH Ha HOBBIM YPOBEHD.

Jlnst mHTeHCH(UKAIIMU TTOYBEHHBIX HCCIIEIOBAaHUN HEOOXOAMMO CO37aTh KO-
MUCCHUIO WM KOMUTET B CTpyKType OOIIecTBa MOYBOBEIOB MO KOOPAWHAIIMHU MOY-
BEHHBIX uccienoBanuii B Cubupu. K coxaneHuto, Mbl HEIOCTATOYHO CKOOPIUHUPO-
BaHbI U MaJlo 3HaeM O MpolJemMax, CBA3aHHBIX C OCBOCHHUEM CHOUPCKUX MOYB B JIPY-
rux perunoHax Tomckoit, Omckoit, UpkyTckoit obmacteit, Anraiickoro kpas, Pecmy6-
nuku Caxa (SIkytuun). B Toxke BpeMs B 3TUX PErMOHAX JAOCTATOYHO PA3BUTHI Pa3JIny-
HbIC HAIIPaBJICHUS NMOYBEHHBIX UcclienoBaHuii. [IoaToMy B HacTosiliee BpeMsi B CBSI3U
¢ neduiurom nmouBoBeoB B CHOUPU MOKHO OOBEMHUTH CIIEHMAIUCTOB Pa3IMYHbIX
CUOMPCKUX PETHOHOB, MOXKET OBITh, ONPEACIIUTh UX CHEIUATN3AIINAI0, U TOT/Ia MOKHO
Oyner 6omnee 3 (PEeKTUBHO OpraHU30BATh MOYBEHHBIE UCCIICIOBAHUS Ha TEPPUTOPUU
CuOupu.

B 3aBepuieHue cieayer ckaszaTh, YTO COCTOSIHME M TEPCIEKTUBBI Pa3BUTHS
MOYBOBEICHUSI M arpoxuMuu B CHOMpH B HEMAJION CTETICHU CBSA3aHbI C pPe3yJbTaTaMu
pabot corpynuaukoB UITA CO PAH. Ha npotspkernn mHOTHX jteT MHCTUTYT oOecte-

39



VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

yuBaJ U 00ECIEYMBAET 3HAUYUTEIbHBIM BKJIAJ B JOCTI)KEHUS (PyHIAMEHTaIbHOW U
INPUKIIATHON HAYKH, SABJIASACH ONPEAECICHHBIM CTUMYJIOM U OPUEHTUPOM I Pa3BUTHUS
IOYBEHHBIX U arpOXMMHYECKHX MCCIEAOBaHUN U (POPMUPOBAHUS HAYYHBIX IIKOJ B
OPYTUX NPOPUIBHBIX YUPEXKICHUIX CUOMPCKOrO PErMOHA.
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VJIK 631.48

IMOYBEHHO-3KOJOI'MYECKHUE INTPOBJIEMbI
AJAIITUBHO-JIAHAITA®THOI'O 3EMJUIEAEJINA

Kuprowwun B.U.%, Nlykun C.B.%, Ay6aunHckasa H.H.2, MnHaeB H.B.?

L oUL «MouBeHHbIN MHCTUTYT uM. B.B. [lokyyaeBa», Mockea
2 OpeHbyprckuii rocyaapcTBeHHbI arpapHbii yHusepcuteT, OpeHbypr

JlocTHaxeHus1 axanTuBHO-JaHaAmagTHOro 3emienennsi. B 2022 r. ucnonus-
erca 30 setr co Bpemenu 3HaMenutor ceccu OOH B Puo-ne-Kaneiipo, npuHaBmiein
ouocdepHyro mapaaurMy MpUpoonoIb30Banus, U JlokydyaeBckoil ceccun Poccenb-
X03aKaJeMUHY, TPU3BaBIICH K Pa3BUTUIO JIAaHIMA()THOTO MOAX0Aa K 3eMJIEIACIUI0 U
3eMJIETI0JIb30BAHUIO. DTOT MPHU3BIB ObLT aKTUBHO BOCIIPUHST HAYUYHBIM COOOIIECTBOM.
AKTUBU3UPOBAIUCH UCCIEAOBAHUS IO MPOOIEeMaM SKOJOTHU3AINH 3eMIIeIeHs, KOTO-
pbl€ pa3BUBAIKCH 10 TPEM OCHOBHBIM HAIPABJICHUSM: 3€MJIEYCTPOUTEIBHOMY IPO-
eKTUPOBaHUIO, JaHAIaQTHOMY IUIAHUPOBAHUIO M MPOEKTUPOBAHUIO aAJalTUBHO-
nanamadTHeIX cucteM 3emienenus (AJIC3).

B 1990-x rr. Obu1 omyOGIMKOBaH Psifl MOAXOA0B W KOHIEHIHA (popMUpOBaHUS
CUCTEM 3eMJIe/IeNIUA 01 Ha3BaHUSIMU: aJalTUBHBIC, IKOJIOTHYECKUE, JTaHIIaQTHHIE,
OuolieHoTHYEeCKUE, arposanamadTHeie U T.7. Hanbosee mosHoe pa3BUTHE MOTyYHIIa
KOHIIENIUS aJalTUBHO-JIAHAIIAQTHOTO 3eMJIe/ieNvs, IepBOHAYaIbHO OCHOBaHHAs Ha
onbITe nMo4Bo3auuTHoro 3emiuenenus A.M. bapaeBa u psane MHOroakTOpHBIX MHO-
TOJIETHUX TOJIEBBIX dKcriepuMeHToB B Kazaxcrane u 3anaanoit Cubupu (Kuprommh,
2011). B manpHeiiem 3TOT ONBIT PACIIUPUIICS B PE3YJIbTATE UCCIEIOBAHMI, TPOBO-
TUMBIX Ha 0a3e yuxosa «MuxaitnoBckoe» MCXA umenn K.A. Tumupsizera u OITX
Brnagumupckoro HUMCX. Ha ocHOoBe 3TUX U APYrUX HUCCIEeIOBaHUIN ObUIM pa3pado-
TaHbl Kiaccudukanus AJIC3, cuctema arpo3K0oJ0rH4ecKoi OLUEHKH U TUIIOJIOTHS 3e-
MeJb, METOJIMKA TTOYBEHHO-TaHAMA(THOTO KapTorpagupoBaHus U MPOESKTUPOBAHUS
B Arpol NC.

AJIC3 popmupyeTcss IPUMEHUTENBHO K arpodKOJIOTHYECKON Ipymie 3eMelb U
BKJIFOYAET OPraHU3aIlMI0 TEPPUTOPUH (IMMPOTHBOIPO3UOHHYIO, MEJIMOPATUBHYIO U
T.J1.), CHCTEMBI CEBOOOOPOTOB, OOPAOOTKM MOYBHI, YIOOPECHUS M 3aIUTHI PACTCHHIA.
['pynmnbl BBIAEHSIOTCS MO ONPEACIISIIOIUM arpo3KOJIOTHYECKUM YCIOBUAM (ILIAKOP-
HbIE, DPO3HOHHBIE, MOJYTHAPOMOpP(]HBIE, 3aCOJIEHHbIE, COJIOHIOBBIE U 1p.). AJIC3
peanu3yroTCs MaKeTaMU arpOTEeXHOJIOTUN (IKCTEHCUBHBIX, HOPMAJIbHBIX, UHTCHCUB-
HBIX, TOYHBIX), KOTOPBIE OMNPEICSIOTCS COpTaMH (TOJEPAHTHBIMU, TIACTUYHBIMHU,
WHTEHCHUBHBIMU) M pa3palaThIBAIOTCS MPUMEHUTEIHHO K arpodKOJIOTUYECKUM BHUIAM
3eMellb, T.€. JIEMEHTApHBIM apeanam arpojanamadTa (dJeMEHTAPHBIM MOYBEHHBIH
apeaJl WM dJIeMEHTapHasi TOYBEHHAs CTPYKTYpa).
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B psine pernoHoB ctpanbl Obud pa3padboTanbl nu@pobie npoekThl AJIC3 u
HAYKOEMKHUX arpoTEXHOJIOTHH JJI KPYMHBIX CEIbCKOXO3SUCTBEHHBIX MPEANPUATHIA.
[lepBble UTOrM CTAaHOBJICHMS aalTUBHO-JTAHAIIAQTHOrO 3eMienenus ObUIA TMOJABe-
JeHbl B OOIIMPHON MOHOTpaduu (Arposkosorndyeckas oueHka..., 2005). Takum 06-
pazoM ObUTH CO3MaHBl HAyYHBIC Tpeanochuiku Ayt ocBoeHus AJIC3 1 HEOOXO0UMBIIA
UHCTPYMEHTApUN B BHUJI€ METOJIMKHM MOYBEHHO-JIAHIIIAPTHOTO KapTorpadupoBaHus
u npoektupoBanusi AJIC3. B kauecTBe HEOOXOJMMOIO YCIIOBUSI BBITIOJHEHUS 3THX
paboT OBLJI0O OOOCHOBAHO CO3/IaHME 3EMENBHOM CIIy>)KObI C COOTBETCTBYIOIIMMU
byHKuusMu. Penrenne 3Toi 3a1aum Ha ypOBHE CTPaHBI 33/I€PKAIOCh, HO yIaJlOCh CO-
3/1aTh PETMOHAIBHYIO MOJIEh 3€MEIbHOMN CITyKObI Ha 6a3e arpOXUMUYECKON CITY>KOBI
benropoackoit obnactu 6narogaps nogaepxke ryoepuaropa E.C. CaBuenko. B ka-
4yecTBe pyKoBoJicTBa nociyskuio [locranosienue ['ydepuaropa benropoackoit o6na-
ctu «O06 yTBepxkaeHun IlooxeHus: 0 MpoekTe aganTUBHO-JAHJIIAPTHON CUCTEMBI
3eMJIeJIeTIUsl U OXPAaHbI MOYB». JJaHHBIM HOPMAaTUBHBIM aKTOM OBbLI YCTAHOBJIEH IIO-
PSAAOK BBINOJIHEHUS paboT 1o npoekTupoBaHuio u ocBoeHuto AJIC3 (benropoackas
MOJENb. .., 2019).

3a aecatwietHuil nepuo ux ocoenus (2011-2021) 3HauyuTENHHO U3MEHUIIACH
CTPYKTypa yrOAuil U MOCEBOB, COKPALIEHBI MIIONIAJN YACTBIX NApOB, PE3KO BO3pOCIIa
10Ji1 6000BBIX KYJBTYp, OCOOCHHO COM, BBEACHBI CUAEPATHI, YTUIU3UPOBAHBI CTOKH
KUBOTHOBOIUECKUX (epM, yaBomwiIach 3h(PEKTUBHOCTh MUHEPAIBHBIX yAOOpEHHIA,
PE3KO COKPATHIIOCH IPOSBIIEHHE 3PO3MOHHBIX IporeccoB. 1Io cpenHeB3BemIEHHBIM
JAHHBIM 3a 3TOT MNEPUOJ COAEpk aHue rymyca yBeaudmioch Ha 0.17%, moaBuxKHbBIX
dopm docdopa — Ha 26 Mr/kr, kanus — Ha 37 MI/kr, cepsl — Ha 1.31 mr/kr. Exeron-
HOE HAKOIUICHHE a30Ta 3a cueT (ukcainuu 0000BBIMU KYJbTypaMU YBEIUYHUIIOCH C
14.4 no 33.8 ThIC. T B roj. BHeceHne opraHndeckux yaoOpeHuid Bo3pociio ¢ 1.8 a0
9.3 1/ra. B uTore 3HaYNTEIHLHO BO3POCIA YPOKAWHOCTH: 3€PHOBBIX M 36pHOO00OBBIX
KyapTyp — ¢ 2.9 10 4.8 1/ra, con — ¢ 1.0 T/ra g0 2.2 T/ra, noacomHeynuka — ¢ 1.6 1o
2.9 1/Ta, caxapHO# cBeKJIBI — ¢ 27.3 1o 44.6 T/ra.

bamxkaiimue 3agayu. B Hacrosiiee BpemMs MOXKHO TOBOPUTH O BTOPOM 3Tarie
pa3BUTHS HaydYHO-MHHOBAIIMOHHOTO oOecrnieueHust AJIC3 1 HAayKOEMKHUX arpoTexXHO-
noruii. OHO CBSI3aHO C MOBBIIIEHHEM KauyecTBa arpo3KOJIOTMYECKON OLEHKH 3EMEIb,
Pa3BUTHEM METOJOB LU(PPOBOr0 MOYBEHHO-JIAHAIA(PTHOrO KapTorpadupoBaHUs U
IPOEKTUPOBAHUS TPOTUBOIPO3UOHHOM M METMOPATUBHOM OpraHu3alliu TEPPUTOPHH,
MPOrpaMMHOro olecredeHus. IT0 HEOOXOAUMO I Pa3BUTHSI CUCTEMbl WHHOBAIIHU-
OHHOT'O 00€CIeYeHHs] arpOTEXHOJOTUH, KOTOpask BKIIOYAET PEECTPhl arpOdKOJIOTHYE-
CKHUX BUJOB 3€Me€Jb, PETMOHAJIBHBIE PETUCTPbl arpOTEXHOJOTHI M PEECTpbl COPTOB
CEJIbCKOXO3SIUCTBEHHBIX KYJBTYP.

OmneIT npoexkTrpoBanus U ocBoeHUss AJIC3 1 arpoTeXHOJIOTUI CBUIETEIbCTBY-
€T 0 He0OX0IMMOCTH OoJiee afieKBaTHOM HIeHTU(UKALNU U (HOpMaTU3alliy arpodKo-
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JIOTUYECKUX BUIOB 3€MEIIb, IOCKOJBKY MPUMEHUTEIBLHO K HUM aJanTUPYIOTCA KYJlb-
TYypbl U arpoTexHoJIoTuH. Bua 3emenb, WM 3JeMEHTapHBIM apean arpojaHamadra
IpecTaBisAeT coOOM 37eMeHT Me3openbeda, OrpaHUUYCHHBINH 3JIEMEHTAPHBIM IOY-
BEHHBIM apeajioM WJIM 3JEMEHTApPHOW MOYBEHHOW CTPYKTYPOH, W XapaKTEPU3yETCA
COBOKYMHOCTBIO TIOKa3aTejel mouB, penbeda, MoYBOOOPa3yIONUX IMOPOJI, MHUKPO-
KJIMMATUYECKUX U TUAPOTCOJOTUYECKUX YCIOBUM, KOTOPBIE YUUTHIBAIOTCS MpU (Hop-
MHUPOBAHUU arpOTEXHOJIOTUH. AJITOPUTM UX pa3pabOTKU 3aKITI0YAETCS B aJJaNTalluu K
HEperyJupyeMbiM (pakTopaM U MOCIEAOBATEILHOM YCTPAHEHHH JIMMUTHUPYIOLIUX
ycnoBuid. [Ipu cocTaBieHNN TPOEKTOB MPOCKTUPOBIIUK 0053aH YETKO OTPAKATh ATH
yCIOBHS M 00OCHOBBIBaTh BHEIOOP TEXHOJOTHYECKUX omepamuid. [Ipn ux ocBoeHHH
TOBAPOIPOU3BOIUTEND JIOJKEH CBOOOJIHO OPHUEHTHUPOBATHCS B TEPMHUHAX U MOTHBA-
musix. Kak mokasan ombIT, JaHHBIE TPeOOBaHUSI HE BCETa BBITIOJHSIOTCS M3-3a Clia-
001 MOATOTOBKY MTOYBOBEIOB O 3EMJICACIIMIO U 3eMJICICTBLIEB IO TOYBOBEICHUIO. B
JTAHHOW CBSI3U TPEJUIOKEHO pa3pabarhiBaTh JOCTATOYHO MOTHBUPOBAHHBIE PETHUO-
HaJIbHBIE PEECTPhI arpOIKOJIOTHUECKUX BUIOB 3€MEIIb B MPEEIaX COOTBETCTBYIOIINX
rpynm 3emMeib. B HUX KOHKpETU3HpYIOTCAS M (DOPMAIU3YIOTCS arpo3KOJIOTHYECKHe
TpeOoBaHUs K arpoTexHojorusaM. Hanbosnee Tpy10eMKoi COCTaBIISIFOIIEH 9TOM 3a/1a-
YU SBJISETCA OLICHKA MPOJYKTUBHOCTH BUIOB 3€MeJlb U SKOHOMHUUYECKON (PPeKTHB-
HOCTH HUX HCMOJIb30BaHUSI, KOTOPhIE pa3padaThIBAIOTCS JJIS TPEX YPOBHEW MHTEHCH-
dbukamm 3emieenusi Ha OCHOBE 000OIIEHUS TaHHBIX MHOTOJICTHUX TOJIEBBIX JKCIIE-
PUMEHTOB HAYYHBIX YUYPEKIECHUN M MPOU3BOJCTBEHHOTO OMbITa. Takas paboTa BbI-
nonHeHa a1 Opendyprekoit obnactu (Kuprommn u ap., 2021). Cucremaruzanus ar-
POTEXHOJIOTHI OCYIIECTBIISIETCS B BUJIE€ PETHOHAIBLHBIX PETUCTPOB TEXHOJOTHI BO3-
JEIBIBAHUS CEeNTbCKOXO3SMCTBEHHBIX KYJIbTYyp. MeToonorus ux GopMupoBaHus pas-
paborana B 90-x rogax (Kuptomun, 2011). Torna ke Obuti Ha4aThl pabOTHI MO UX
dopmupoBanuto. I[locie AmuTensHOTO MepephiBa OHU BOCCTAHABIMBAIOTCA. B vacT-
HOCTH, OSIBUWIKCH Takue Marepuaibl aisa [{UO (Peructp texnomnoruii..., 2013). Cy-
IIECTBEHHBIM UX HEJIOCTATKOM SIBJISIETCSl cllabas uaeHTU(UKAIUS TTOYBEHHBIX YCJIO-
BUH, /ISl KOTOPBIX pa3padaThIBAIOTCS TEXHOJIOTHYECKUE OTIEPAIIUH.

CopeprkaHre arpoTeXHOJIOTHIA JTUKTYETCS TPEOOBAaHUSIMU COPTAa M arpo3KoJIo-
TUYECKUMH YCIIOBUSIMU BUJA 3€MeJb. DTH TPEOOBAHUS OTPAKAIOTCS peecTpamMu cop-
TOB CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, KOTOpPbIC pa3padaThIBAIOTCS JIS MPUPOJIHO-
CEJILCKOXO3SIMCTBEHHBIX MPOBUHIIMN HA OCHOBE MPOW3BOACTBEHHBIX UCIBITAHUIN COP-
TOB, 000OIIICHNS MTPAKTUYECKOTO OMbITa U MatepuanioB ['occoproceru. Takoit «Tpoii-
CTBEHHBII» MOJX0]] K NHHOBAIIUOHHOMY OOECIICYCHHIO arpOTEXHOJIOTUH B aJanTHB-
HO-JIAaHAIAPTHOM 3eMJIefieNIud TpeOyeT pa3pabOTKH COOTBETCTBYIOIIEH CHCTEMBI
HOPMAaTHBOB, aJ€KBAaTHBIX METOJOB JIMATHOCTUKHU arpodKOJOTUYECKUX YCIIOBHM, B
O0COOCHHOCTH, TOYBEHHBIX. [[71s 3TOro HEOOXOAMMO HIMPOKOE MCMOJb30BAHUE JH-
CTaHIIMOHHBIX CPEJICTB 30HAUPOBAHUS MIOBEPXHOCTU 3EMIIH, PA3BUTHUS TU(PPOBHIX Me-
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TOJOB MOYBEHHO-IaHAmadTHoro kaprorpaduposanus B Arpol UC, coBepiieHCTBO-
BaHUE KJIaCCU(PHUKAIIUU [TOYB U 3€MEJTh.

OntuMuzanus 3eMIIeeaus M0 YCIOBUSIM U3MEHSIOMIETOCS KINMAaTa, BIUSHUIO
Ha kiuMar. [IpoOnema moTeruieHHsl KiaumaTa XapaKTepU3yeTcs MHOMXECTBOM Hera-
THUBHBIX aCIEKTOB, H B TO K€ BPEMS BA)KHOE 3HAYEHHE UMEET UCIOJIb30BAaHUE JOTIOJI-
HUTEJIBHOTO TEIJIa B paloHAX C HU3KOW WJIM MOHMKEHHOM TEII000eCIeueHHOCThIO,
npeobnanaomux B Poccuu. B HacTosiiiee BpeMsi B LIEHTPE BHUMAaHUSI HAXOAUTCS CO-
KpallleHUuE MApHUKOBBIX Ta30B C LIEJIbIO MPEAOTBPAIIECHU NOTEIUICHHUs. JTa 3a1adya
IIpU BCEH €€ 3HaYMMOCTH MpUoOpesa MecTaMyu MU(DHUUECKUI, KOMMEPUYECKHI, MOIH-
TU3UpOBaHHBIN Xxapaktep. [llupoko dhurypupyer TepMuH «kapOOHOBOE 3eMIICICITHEY.
OkcrnepTel Bpicmiel MIKOJAbI 3KOHOMHUKH OLEHHWIIM MOTEHIHUANbHBIN noxon PP ot
POJAXKHU YIICPOAHBIX CAUMHUI] HA MUPOBOM KapOOHATHOM phIHKE B 50 MJIpa J0J1. B
roJl 3a CYeT KapOOHOBOTO 3eMile/IeNus U Jecopa3BeAeHus. [Ipomaranauctel kapOoHO-
BOI'O 3€MJIEJIEIINS, B YaCTHOCTH, aBTOPbI HAIIyMEBIIETro AoKnana «buTea 3a KiIuMar:
KapOOHOBOE 3emMJiesienine Kak craBka Poccum» (2021), TpakTyst ero Kak aHajor pere-
HEPAaTUBHOT'O CEJIbCKOTO X034HCTBA, 0CO00 MOJUYEPKUBAIOT, UTO «CHUKEHHE BbIOpOCa
NAPHUKOBBIX T'a30B JIOCTUTAETCS CPEAM MTPOUYEIO 3a CYET MUHUMH3ALUNA UCIIOJIb30Ba-
HUS arpOXUMHUKATOB (yAOOPEHM, CPEACTB 3alUTHl pacTeHuid)». C TOH K€ LEJbIo
pa3MYHbIE aBTOPHI PEKOMEHAYIOT COKpalieHue 00padOTKH MOYBBI, YMEHbBILIEHUE J10-
JIX YUCTBHIX MapoB, IPUMEHEHHE CUAEPATOB, MOKPOBHBIX MOCEBOB U JIPYTUE BaXKHBIE
MEPONPUATHS U, NIPU 3TOM, OTPULAIOT arpOXUMHUYECKHE CPEJCTBA. DTO (aTaibHas
OIIMUOKA, MOCKOJIBKY 3TH MEPONPUATHS, B OOJIBILIMHCTBE CIy4aeB, Majgo3((HEeKTUBHBI
0e3 npuMeHeHus yaoOpenuid. B yacTHocTH, MUHMMM3aLUg 0OpabOTKH MOYBBI, OCO-
OCHHO TIPSIMOM MOCEB, TPEOYIOT MPUMEHEHUS a30THBIX YI0OpEHUM [l KOMIIEHCAIIUU
yCcUJIMBaroLerocs neduuura a3ota U UCHOJIb30BaHus repOULUI0B Jis MPEOI0JICHUs
BO3pacTaroleil 3acopeHHOCTH noceBoB. [1o 3Toil ke mpuyrnHe HEOOXOAUMBIM YCIIO-
BUEM COKpAICHHs YUCTHIX MapOB B JIECOCTEITHOM 30HE SBIIAECTCS MPUMEHEHUE Y100-
PEHHUIA.

BiusHue arpoxumMuyeckux cpenctB Ha cekBectpauuto CO; ocyliecTBIseTCs
yepe3 MOBBINIEHUE MPOIYKIIMU TMOJIEBBIX KYJIbTYpP, CHUIEPATOB, MOXHUBHBIX M I10-
YKOCHBIX KyJbTyp. Ilpu 3TOM 0coboe 3HaueHHe MMEeT CHUCTeMOOOpasylolias poJib
MUHEpAIbHBIX yIOOpEHUN B aAanTHUBHO-JAHIIAPTHOM 3eMIIEACIINU, YUUTHIBAs UX
BJIMSIHUE HA PA3JIUYHBIC AJIEMEHTHI 3eMJIEICNNS, BBIOOP CEBOOOOPOTOB, CUCTEM 00pa-
00TKM MOYBHI U T.A. PerynupoBanue OanaHca yriepojaa, B TOM YHCIE COKpallleHUe
ero u30bITka B atMocdepe, Hambosiee IPGHEKTUBHO MOCTUTACTCS B aJIalTHBHO-
naHAmaTHRIX cucTeMax 3emieenus. [loBbienre TpedOBaHUM K MOTJIOMICHUIO U3-
oniTka CO2 atMocdepsl, 00pa30BaBIIErocs paHee WM BOZHUKAIOIIETO U3 JIPYTUX HC-
TOYHHUKOB, BO3MOXHO 32 CUET OKYJbTYpUBAHUS 3HAUUTEIHLHON YacTU MOJ30JIUCTHIX,
JIEPHOBO-TIO/I30JIMCTHIX U CBETIIO-CEPBIX JIECHBIX MTOYB, FTAPMOHU3ALMHN 3EMIIEIETUS U
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’KUBOTHOBOJICTBA U YHOPSAIOUEHHUS UCIIOIb30BAHUS OTXOOB, 3aIlIUTHOIO Jecopa3Be-
nenusi. [locnennee siBisieTcsl B ONpe/esIEHHON Mepe albTepHATUBOW U3BECTHBIM pe-
KOMEHJAIMsIM T10 CO3JIJaHUIO JIECOB C CaMOlEbIio cekBecTpanuu yriaepoaa. Cyie-
CTBYET MHO>KECTBO 3a/1a4 10 YIOPAI0UECHHUIO TPUPOIONOIB30BAHUS C IIOMOIIBIO Jie-
COpa3BEeEHUs, B TOM YHCJIE CO3/IaHUE 3KOJIOTMYECKOro Kapkaca Teppuropun. Ha 3to
JOJIKHBI OBITh HAIPaBJICHbl MHBECTHUIIMH, a «COKpaIIeHHUE MapHUKOBOTO 3¢ deKTar
OyJIeT COMyTCTBYIONIUM pe3yiabTaToM. [Ipu 3TOM BaKHO y4ecThb MHOXKECTBO OIIUOOK
KaMITaHWW, KOTopas HasbiBajach CTaJIMHCKUM IUIAHOM MpeoOpa3oBaHUS MPHUPOJIBI.
Torma derummsupoBanach 3a1a4a U3MEHEHUS KJIMMaTa IMyTeM MPErpaxkIeHust Cyxo-
BEEB JIECHBIMH MOJIOCAMH TPH HEMOJATOTOBICHHOCTH JaHIIIA(PTHO-IKOJIOTUYECKOM
OCHOBBI U €1a001 Hay4YHOIl 000CHOBAaHHOCTHU MPOOJIEMBI.

Pemas 3agaun npenoTBpalieHus MOTEIICHUS KJIMMaTa, HeJlb3sl HE BUJIETh BO3-
MO>KHOCTb H 1I€JIECO00Pa3HOCTh MCIIOIH30BAHMSI TIOJOXKUTEIBHBIX €r0 U3MEHEHUH. 3a
nocineAHre 15 neT moBbIlIeHHEe TEMIIEPATyphl Ha CEBEPHBIX TEPPUTOPUSX MPUBEIIO K
yBEJIMYECHUIO epruoa Bereranuu Ha 5—10 queit. B OoibIIMHCTBE Clly4aeB MOBBIIIE-
HUE TEMIIEpaTypPbl COMTPOBOXKIACTCS YBEIUMUCHUEM B PA3HON CTETIEHU T'OJOBBIX CYMM
ocankoB. HeoOX0onMMO yCTaHOBUTH TEPPUTOPUHU C PA3NTMUHBIMU TPEHIAMHU TEILIO-
OecreuyeHHOCTH M BIIAro00ECIIEYeHHOCTH M BO3MOXHBIE PHUCKH, CBS3aHHBIC C HE-
YCTOMYMBOCTBIO KJINMATa.

B »T0i1 cBsI3u moTpedyeTrcs pelieHue psiia 3aaad 1o ajantaiud 3eMIIeeus K
HOBBIM YCJIOBUSIM, B OCOOEHHOCTH Pa3BUTHE BEPOSTHOCTHOTO TOJIX0/1a K TJIaHUPOBa-
HUIO arpOTEXHOJIOTUN B CBSI3W C KIMMATHUYECKUMH PUCKaMH, MaHEBPUPOBAHHUE COP-
TaMu, IpueMaMu 00pabOTKH TTOYBHI, CPOKAMU TIOCEBa, HOPMaMH BBICEBA U T.JI. C y4e-
TOM U3MCHEHHSI ITOYBEHHBIX PEKUMOB M CBOMCTB MOYB B HOBBIX YCJIOBHSIX.

Pa3BuTne Teopun aganTUBHO-TAHAIIAPTHOTO 3€MIICIEIHS U MIPOCKTUPOBAHUS
CEeJIbCKOXO03sMCTBEeHHBIX JaHamadToB. Jlanbueimee passutue AJIC3 cBsizaHo C co-
BEPIICHCTBOBAHUEM OPTaHM3AIMd TEPPUTOPUU C TOUYKH 3PCHUS PETYIHPOBAHUS
HHEProMacconepeHoca, B 0COOEHHOCTU TBEPAOIO, KMIKOTO U MOHHOTO CTOKA. DTH
3a/lauu B JOJKHOM Mepe HE MOTYT OBITh PEIICHBI B Mpeeiax MoJieBoi HHPPaCTPyK-
Typbl 6€30THOCUTENHHO K Teorpaduueckomy maHamadty. CooTBETCTBEHHO MpoobIie-
Ma AJIC3 mepepactaer B mpobieMy NPOSKTHPOBAaHUS arpojaHAmadToB, a 3aTeEM B
IIEJIOM CeIbCKOXO3HCTBEHHBIX JAHAIIAPTOB, BKIIOYAs BOJOXO3SIMCTBEHHBIC, >KH-
BOTHOBO/UECKHE, JIECOXO3SHUCTBEHHBIC, ceauTeOHbie U ap. KoHCTpynpoBaHHe ceinb-
CKOXO3STUCTBEHHBIX JIAHIIMA(PTOB B CHCTEME SKOJOTUYECKOTO KapKaca TEePPUTOPHUH
OCHOBBIBAETCSI Ha TpaHC(OPMAITUU YACTH DKOJOTWYECKUX (PYHKIUN naHmmadTa B
COLIMATIbHO-PKOHOMUYECKHUE. [[7s1 3TOro MpennokeHbl MEXaHU3M M WHCTPYMEHTapui
IIPOCKTUPOBAHUS, BKIIOYAIOIIECTO TPYNIUPOBKU ATHX (YHKIUHA W METOIUKY JIaH/I-
madTHO-3KoJ0ornyeckoro ananusa tepputopuu (Kuprommn, 2018). PazButue 3THX
pabot TpedyeT yriryOsieHuss OMOIEHOTHYECKOTO MOAX0/Aa, HAYWHAS C CAaMOU TOYBHI,
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KOTOpasi JaBHO pacCMaTpUBajach Pa3IMYHBIMU aBTOPAMU KaK MEAOLEHO03, NEeA0CH-
CTeMa, MeJ0CTpaTa, MOCKOJIbKY OHa UMEET HECKOJIBKO MOJICUCTEM, HECYIIUX pa3iiny-
Hble (yHKIMU. COOTBETCTBEHHO JOJHKHO OBITH «pPAaclakoBaHO» M 0oJiee TIIyOOKO
OCMBICJICHO TIOHATHE «IUIOA0PONE MOYBbDY. OHO CETOIHS CIPSATAHO 3a BRIPAXKEHUEM
«obecrieueHne pacTeHU OIArONpHUSITHBIMU YCIOBUSMU JJISL pOCTa U pa3BuTus». He-
TPYJIHO BHUJEThb, YTO B 3TOM IIPOLIECCE YYAaCTBYIOT Takxke atMmocdepa, ruapocdepa,
muTocdepa, yTo gano ocHoBaHus B.M. BepHajackoMy roBoputh 0 MIOJOPOAUH OMO-
cdepsl. JlefcTBUTENBHO, COMOCTABIISAS SKOJIOTHYECKUE (DYHKIIUHU TOYB U JIaHma(ToB
(Kupromun, 2018), Mpl BUIUM, YTO NEPBBIE SBIIAIOTCS YacThblO BTOPBIX. Bce oHU B
pa3sHOM CTEIEHW YYacTBYIOT B NPOAYKIMOHHOM mpolecce pacteHnil. KiroueByro
POJIb BBIMOJHSAET TPOAYKIIMOHHAS (yHKIMS JNaHamadTta, COmpoBOXAaemas aTMO-
chepHbiMU (YHKIUSIMH, KOTOPBIE OOCCIEYMBAIOT pacTeHuE (aKTOpaMu >KU3HU —
CBETOM, TETJIOM, BO3yXOM, YACTHYHO a30THBIM muTaHueM. [louBa mommumo obecre-
YeHHWs] MHUHEPAIbHBIM TMHTAaHUEM PACTeHUU TepepacrlperenseT BIUsHue arMmocdep-
HeIX QyHKIMN nanamadTa. OyHKIUS MUHEPATHHOTO MUTAHUS TOEPKUBACTCS JIe-
CTPYKIIMOHHON (yHKIMel nanamadTa (MUHEpaIU3aIis OpraHuyecKoro BEIIeCTBa),
ra3oBoil (azordukcanus), OMOXUMHUYECKOU (KU3HEAEATEIbHOCTh OMOTHI) U Ap. Ta-
KM 00pa3oM, IJIOJOPOAHNE MOYBBI MPEACTABISIET COOOM COBOKYMHOCTh 3KOJOTHYE-
CKHMX (DYHKIMI TIOYBBI, COMPSDKCHHBIX C QYHKIHUSIMH JTaHAmadTa, OnpeacIsTFOIAME
OPOAYKTUBHOCTh 3KOCHCTEMBI M BOCIPOU3BOJCTBO MOYBBL. B 3TOi cBs3u ocoboe
3HaUYCHHUE MPUOOPETAeT pa3BUTHE KiIacCU(PUKAIUU TTOYB, KAK OCHOBBI JIJIs1 (POPMUPO-
BaHUS JaHAMAPTHO-IKOJIOTHMUECKON KIacCH(PHUKAIMU 3eMelb M TPOSKTUPOBAHUS
CEJIbCKOXO03STUCTBEHHBIX JTAaHAMA(TOB.
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VJIK 631.46
BUOJIOT WA TOYB: IOCTUKEHUSA U IMMEPCITIEKTUBbI PASBUTHS

CtenaHoB A.J1.}, ManyyapoBa H.A.!, CemeHoB M.B.?, Hukutunx 0.A.2

1 MockoBckuit rocyaapcTBeHHbIn yHuBepcuTeT um. M.B. JTomoHocoBa, Mockea
20U, «MouBeHHbIN MHCTUTYT M. B.B. JokyyaeBa», MockBa

[TouBa — yHUKaJIBHBIM MPUPOIHBIN 0OBEKT, B OCHOBE (DYHKIIMOHUPOBAHUS KO-
TOPOTO JICKUT B3aMMOJICHCTBUE KOCHOU (MEPTBOM) MaTEpUH M KUBBIX OPTaHU3MOB.
Baxneiime npou3BOACTBEHHbBIC (CEIBCKOXO3IUCTBEHHBIE) U 3KOJIOTHYECKUE (DYHK-
AW TI0YB OTPEICIAIOTCS MPUCYTCTBUEM M aKTUBHOCTBHIO TIOYBEHHOW OMOTHI. C000-
IIECTBA MOYBEHHBIX MUKPOOPTaHU3MOB, HACUUTHIBAIOIINE THICSYHM BHUJIOB U JIOCTHUTA-
IOI[ME YUCJICHHOCTH MUJUIMAP/IOB KJIETOK B IPaMMe MOUBbI, OCYIIECTBISIOT MHOXE-
CTBO OMOJIOTHYECKUX MPOIECCOB, KPUTUUECKH BAXKHBIX ISl SKOCUCTEM M OMOC(hephI
B 11e71oM. OHM NPUHUMAIOT yYacTHE B TNIO0AIbHBIX IUKIAaX yriepoaa, a3ota, ¢pocdo-
pa U OpyruxX BaXHEHITNMX OMOMUIBHBIX 3JIEMEHTOB, PETYJIHPYS HX COJCpPKAHHE B
MIOYBE U JIOCTYIHOCTD JIJISl PACTEHHI; ONPEEIISIIOT COCTaB MTOUYBEHHOTO OPraHUYEeCKO-
ro BEIIeCTBa Y€pPEe3 CHHTE3 OJHUX M Pa3JIOKEHHUE JPYTUX COCIUHEHUI; HEMOCpe/I-
CTBEHHO BJIUSIOT Ha MUTAHUE U PA3BUTHE PACTCHUNA B KAUYECTBE CHUMOMOHTOB, MTapa3h-
TOB ¥ UX aHTarOHUCTOB; PETYJUPYIOT COCTaB aTMOCHEPHI MMOCPEICTBOM MPOTYKIIHH H
MTOTJIOIICHUS ITAPHUKOBBIX TA30B.

CoBpeMEHHBIM 3TaroM MOYBEHHOM OMOJIOTHUU CTaJI0 UCIOJIb30BAaHUE MOJICKY-
JISIPHO-TEHETUYECKUX METOJOB, 0A3UPYIOMIUXCS Ha BBIACICHUU TOTAILHON MHUKpPOO-
Hou JIHK u3 mouBsl m nocnenytomem ee ananuse. Oka3anoch, YTO TPAAULIMOHHBIC
MPECTaBICHUS O TAKCOHOMHUYECKOM COCTaBE M SKOJOTHMH MHKPOOHOTO HACEJICHUS
MOYB TPEOYIOT TIEPEeCMOTpa U MEPEOCMbICICHUS. BhICOKOIIPON3BOIUTENHHOE CEKBE-
HUPOBAHHE AMIJTUKOHOB (METa0apKOJMHT) U METAareHOMOB (METareHOMHUKa) Mpeso-
CTaBUJIU TIPSIMOM JTOCTYII K KOJIOCCAIBHOMY T€HETHYECKOMY Pa3HOOOpa3nio “HEKYyIb-
TUBHPYEMOTO OONBIIMHCTBA” MUKPOOPTAHM3MOB B MOYBE, MOTECHIIMAT KOTOPOTO MO-
XKeT OBITh MOOWJIM30BAH IS PEIICHHS IIMPOKOTO CIEKTpa TEOPETUYECKHUX W TIPH-
KJIQJTHBIX 3a]1a4.

[Tocnennue ucciaenoBanus B 00JaCTH MUKPOOUOIOTHHU YKa3bIBAIOT HA TO, YTO
MIOYBA SABJICTCS KPYIMHEHIIIUM JICTIO3UTApUEM MUKPOOPTaHM3MOB Ha TUTAHETE, Kak 10
COBOKYITHOM Macce TeHEeTHYEeCKOT0 MaTepHhalia, Tak M 1o ero pasHooOpasno. AHaIU3
aMIUTMKOHOB W METarecHOMOB HMEET KOJIOCCaJIbHOE 3HAueHUe I HCCIeAOBaHUs
MHUKpPOOHOTO Pa3zHOOOpa3us MOYB U MOUCKA (PYHKIIMOHATHHBIX TE€HOB, KOJAUPYIOUTUX
cuHTEe3 (PEPMEHTOB, AHTHOUOTUKOB M JAPYTUX (PU3NOIOTHYECKH AKTHBHBIX BEIIECTB.
MIMEHHO ¢ TIOMOIIBI0 METareHOMHKH MHUKPOOHOJIOTAM yJajloCh BHIIBUTH HEKYJIHTH-
BUpYEMbI€, METOJIAMH KJIaCCUYECKOW MUKPOOUOIOTUU BUBI, TMOO HA000pOT, 0OHA-
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PY)XMBaTh HOBBIE OPraHU3Mbl, MUHYS 3Tall BBIJEICHUS UYUCTBIX KYJIbTYp. SpKkum
IIPUMEPOM YCIICIIIHOTO TMOMCKAa HOBBIX AQHTHOMOTHMKOB B IOYBEHHBIX MeETareHoOMax
CIY>KUT OTKPBITHE MaJlallJAMHOB. Takke ¢ MOMOIIBI0 IMOYBEHHOM METareHOMHUKH
OBUIM OTKPBITHI aHTHOUOTHKHU TypOoMHULIMH A u TypOomuiua B. B mouBeHnHoil meTa-
reHoMHoi J[HK Obui 0OHapy>KeHbI T'€HbI, OTBETCTBEHHbBIE 3a CHHTE3 AMHAA3bl —
dbepMeHTa, KOTOPBIM HCIIOJIB3YETCS B OHMOCHMHTE3e [-TaKTaMHBIX aHTHOHWOTHKOB.
Taxoke ObLT BBISBJICH KJacTep bor reHoB, KOAUPYIOIIUX COCIMHEHHUS Ha OCHOBE MH-
JOJIOTPUIITOJIMHA.

CeromHs 1oKa3aTeNy MOYBEHHOTO MHUKPOOHOMA YCIIEITHO MIPUMEHSIOTCS B Ka-
YecTBE OMOIOTHYECKUX WHIUKATOPOB COCTOSIHHSI TTIOYBBI M BBITTOJTHSIEMBIX €FO SKOJIO-
rudeckux GyHKIMM — OMOpecypCcHOM, yriaepoaTpanchopmupymoliei u purocanurap-
HOM. braroymapsi BRICOKOW 3KOJIOTMYECKOM MIACTUYHOCTU U KOJIOCCATBHOMY pa3HO-
0o0pa3nio, COOOIIECTBO MOYBEHHBIX MUKPOOPTaHU3MOB MOKET CIY>KUTh BBICOKOUY B-
CTBUTEJIbHBIM MHAUKATOPOM COCTOSIHHMSI OKPY’KarOIIEH Cpeibl, MO3BOJISIONIETO OIle-
HUTH 00IIHI 3)PEKT OT BO3AEHCTBUS PA3IMUHBIX IKOJOTUYECKUX (akTopoB. MoHU-
TOPUHT OHOpecypCHOM (PyHKIMH MOuB (MOJACpKaHUE TOYBOM OMOpa3HOOOpasus H
YUCJICHHOCTU COOOIIECTB OPTaHW3MOB) OCHOBAH Ha OIIEHKE WHIAEKCOB MHUKPOOHOIO
pazHooOpa3us ¢ MOMOIILIO MOJIEKYJISIPHO-TEHETUYECKUX METOJIOB. JIJIsl OLIEHKHU TIpo-
1IeCCOB TpaHchopMaIuu yIriiepoaa MOXKET MTPOBOJAUTHCS KOJIUYECTBEHHOE OMpeiene-
HUE YHUCIICHHOCTH T€HOB OaKkTepuil U rpruOOB, a TAKKE€ COOTHOLIEHUN MEXIY dTUMHU
rpynmnamu. MaaukaTopamMu GuTOCAaHUTAPHON (DYHKITUU MTOYBBI MOTYT BBICTYNATh TO-
Ka3aTeJ M YUCICHHOCTH KOTMI TeHOB (DUTONATOTEHOB U UX aHTarOHUCTOB.

JIpyrum acrtieKToM pa3BUTHS IMOYBEHHOW OMOJOTHHU CIIYKHUT ONTHMHU3AIUS CY-
IIECTBYIONTUX W CO3/IaHUE HOBBIX OMOTEXHOJOTHUN. YTpaBlIeHNE TTIOYBEHHBIM MHUKPO-
OMOMOM SIBJISIETCS OJJHUM M3 MEPCHEKTUBHBIX MyTEH MOBBIIICHUS MOYBEHHOTO TLIO-
JOPOJIMS 1 KAYECTBA CEIHCKOXO03SUCTBEHHON MPOIYKIIMY B paMKaX palliOHAIBHOTO U
AKOJIOTMYECKU Oe3omacHOro 3emiienenus. CTpaTeruu ynpaBieHUss MUKPOOHBIMU CO-
00111ecTBaMHU MOYBHI JJIsI BCEX MEPEUUCIICHHBIX 11€JIEM MOXKHO pa3/iesIuTh Ha JIBa OC-
HOBHBIX Tox0/a. [IepBbIif — 3TO U3MEHEHNE MOYBEHHBIX YCIOBHUM C IEIBbIO PEryis-
1M OMOMACChI, pa3HOOOPA3Usl U AKTUBHOCTH TEX WJIM MHBIX TPYII MHUKPOOPTAHU3-
MOB. [Ipexae Bcero, K TaKUM YCIOBUSIM OTHOCUTCS U3BMEHEHHE BIAKHOCTH U CTETIe-
HU a’panuu 1mouBbl, pH, TOCTymHOCTH M pa3HOOOpa3us MUTATEIBHBIX BemecTB. Ta-
Kasi PETYJISIIUSA MOXKET OCYIIESCTBIIATHCS TIPH MTOMOIIN PA3IMYHBIX arpOTEXHOJIOTHYC-
CKHUX TPUEMOB: MEXaHUYECKON 00paOOTKH MOYBHI, BHECCHHS] OPTaHUYECKUX M MUHE-
paNbHBIX YAOOpPEHUH, CMEHBI CHCTEM 3€MJICTIOJIb30BAHUS M JUBEPCU(PUKAIIMHA CEBO-
000poTOB. BTOpO#1 1MOIX0/1 3aK/IFOYaeTCsl B HAMPABICHHOM BHECEHUU B MOYBY MHUK-
POOPTaHM3MOB, CIOCOOHBIX AKTHBHO OCYIIECTBIIATh WJIM CTUMYJHPOBATH OTMpEIe-
JIEHHBIE MPOLIECCHI, HAPUMEP, TUTAHUE U POCT PACTCHUM, (PUKCALIMIO a30Ta, PACTBO-
penue $hochaTtoB UM pas3noKeHUEe KCEHOOMOTUKOB. DTOT MOAXO] BEIPAKAETCS B pa3-
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paboTKe paznTUYHBIX OMOYI0OpEeHMIA, WM MUKPOOHBIX MHOKYJISIHTOB — TPENaparos,
COCTOSIIIIUX U3 OJHOTO WJIM HECKOJBKHUX IITAMMOB MHUKPOOPTAHU3MOB, B TOM YHCIIE
MOJTyYEHHBIX METOJIOM CEJICKITHH, CITOCOOHBIX OCYIIECTBIISITh TPEOyeMbIe TTPOIECCHI.

Jnis pa3paboTKH JEHCTBEHHBIX MUKPOOHMOJIOTMUECKUX TMPENnapaTroB M CTpaTe-
THH UCTIOJIb30BAHUS CEIBCKOXO3AMCTBEHHBIX MPUEMOB TPeOyeTCsl HHTETpalus arpo-
OMOTEXHOJIOTHIA U COBPEMEHHBIX KOHIIEMINI MUKPOOHOH SKOJIOTHUH ¢ IPUMEHEHHUEM
MOJICKYJISIPHO-TEHETHUECKUX METOJIOB MCCJICOBAaHUSI MOYBEHHBIX MHUKPOOHBIX CO-
oOmiectB. J{OMKHBI OBITH J€TaIbHO M3YyYEHBI BOIMPOCHI BHDKMBAEMOCTH MPHUBHECEH-
HBIX MHKPOOPTaHU3MOB B TMOYBEHHBIX YCIOBUSAX W MX B3aUMOOTHOIIEHUS C HATHUB-
HBIM MOYBEHHBIM MUKPOOHOMOM. [IOMHMO M3BECTHBIX MOYBEHHBIX oOuTareneit (0ax-
TEpUH, TPUOBI, apXeu), HAa MUKPOOHOE COOOIIECTBO M MUKPOOHBIE MHOKYJISIHTHI CY-
IECTBEHHO BJIMSIOT MOYBEHHBIE MpocTeiiine, MUKpodayHa U Jaaxe BUpYycChl. Jlis
OILICHKH MEXTaKCOHHBIX B3aWMOJCWCTBUNA MHUKPOOHBIX MHOKYJSHTOB C «a0OpUTEH-
HBIMW» TTOYBEHHBIMH OpPTaHU3MaMH M UX BBDKHBAEMOCTH B TIOYBE HEOOXOIUMO HC-
noJib30BaTh KoianuecTBeHHyto [1L[P B peanbHOM BpeMeHu, MeTabapKOAUHT U MeTare-
HOMHBII aHanu3. YToObl OTCIIEKUBATh CIIOCOOHOCTh MUKPOOHBIX MHOKYJISIHTOB KO-
JIOHU3UPOBATh KOPHHU PACTEHUH, MpeAsIaraeTcs Takke MPUMEHITh MUKPOOUOoIornye-
CKHME METOJbl BH3yalu3aluu KiIeTok. HakoHel, MUKpOOHBIE MpemapaThl TOJKHBI
BKJIIOYATh HE TOJBKO YUCTHIC KYJIbTYphl OTJEIBHBIX IITAMMOB, a IIEJIbIe KOHCOPINY-
MBbl U3 Pa3HbIX IPyHI MHKPOOPraHU3MOB. [IpuMepoM MOTyT CIy>KUTh MUKPOOHBIE
npenapatel Soil-Life™ (ActivFert) u Nutri-Life Platform® (Nutri-Tech Solutions®),
KoTopwie BKItoyaroT B ce0s Lactobacillus, Azospirillum, Bacillus, Streptomyces, ¢o-
TOCHUHTE3UPYOIINEe OaKTepUH, a TAKKE MTaMMBI Aposxokeid, Trichoderma u apOycky-
JSIPHO-MUKOPU3HBIX rpuboB Glomeromycota, Giaronapsi KOTOPsIM OCHOBHBIC CEIlb-
CKOXO3MCTBEHHbIE KYJBTYpPHI JIydllle MOMIOMmarT (Hochop M JAIOT CYLIECTBEHHO
OoNBIINI yposkaid, 4eM HEeMHKOPHU30BaHHbIC pacTeHus. B kadectBe OmoymoOpeHuit
IIMPOKO HCIOJIB3YIOT TakKe€ M CBOOOJHOXHUBYILHE canpoTpodHbie rpudsl. Hampu-
Mep, mpeacraBuTenu pona Trichoderma senstorcs 3¢dekTuBHBIME areHTamMu OHO-
KOHTPOJISL ¥ TMOAABISAIOT POCT Takux (uTonmaToreHon, kak Pythium, Phytophthora,
Rhizoctonia, Rhizopus u Sclerotium. Takoe mogaBieHue pocta 0OYCIOBICHO KOM-
IUIEKCOM MEXaHHM3MOB: CITOCOOHOCTBIO Trichoderma mpoaynupoBaTh aHTHOMOTHYE-
CKH€ COeIMHEHUS, CUIEepO(OPHI, PETYIATOPHI POCTA U PA3BUTUS PACTCHUN (ayKCHUHBI,
ru00epesiiHbl, UUTOKUHUHBI U Ap.). DKOJIOTHYHOCTh (T.€. OTCYTCTBUE OLILyTHUMOTO
Bpeaa OKpyXkarolei cpene) ouoynoOpeHuii u OuonpenapaToB CrocOOCTBYET MX aK-
TUBHOMY BHEPEHUIO B MIPAKTUKY CEIBCKOTO XO3AHCTBA.

OTaenbHO CTOUT YHOMSIHYTh TPHOOB SHAO(DUTOB, UTPAIOIINX BAXHYIO POJIb B
3al[UTE PACTEHUSI-XO035MHA OT WH(MEKIMOHHBIX OOJEe3HEH M CTUMYJIHUPYIOIIUX POCT
CEJIbCKOXO3SUCTBEHHBIX KYIBTYP. DHAOMUTHBIC TPUOBI TOTYUYalOT MUTAHUE U 3aIllH-
Ty 3a CYET KOJOHHU3ALWW BHYTPEHHUX TKaHEW pacTeHHs. DTH CUMOMOTHYECKHE OT-
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HOILIEHUS TIOMOTAIOT PACTEHUIO-XO3MHY, YIYUYIIUTh OOIIEe COCTOSIHUE PU30CTOMA,
CHU3UTHh YYBCTBUTEIBHOCTh K CTpeccaMm OKpysxkaromie cpenbl. [loka sHaopuTHBIC
rpuObl MaJI0 UCTIOIB3YIOTCS B CEIBLCKOM XO3SICTBE, OJJHAKO 3TO JOHKHO IIPOU30UTH
B OJyiKaiiiiel mepcreKkTruBe.

Jpyrum HampaBiIeHHUEM UCIIOJIb30BAHUS MOYBEHHBIX MUKPOOPTaHU3MOB B OHO-
TEXHOJIOTUU SIBJISIETCSI UX MPUMEHEHHE B LEJISAX peMeIUallud 3arps3HEHHBIX IMOYB.
W3BecTeH BBICOKMU MOTEHLMAN OMOpeMenualliy MOYBbI B Clydyae pasiiuBa HedTe-
MPOIYKTOB, a TAKXKe 3arps3HEHHsI OKPYXKAIOIIEH cpeapl KCeHOOMoThkKamu. Tak, B
MOYBaX, 3arpsA3HEHHBIX HE(MTHIO, BHIABICHO (OpMUpOBAHHE CHEIU(UUECKOTO KOM-
IIeKca OaKkTepHii, B KOTOpOM Ipeodiagany npeactaButenn Actinobacteria, a Taxxke
apxei, cpead KOTOPBIX JOMHHHUPOBAJIM TpeAcCTaBUTeNM Thaumarchaeota wu
Crenarchaeota. OnpenesieHbl METa0OTMYCCKU aKTHBHBIC B OTHOLICHUU JCCTPYKIIUU
He(DTEMPOAYKTOB MPEICTABUTEIN MOYBEHHOTO MHUKPOOHOTO KOMILIEKca. BhisiBicHa
BBICOKAs CAMOOYMINAIOINIAS CIIOCOOHOCTh Pa3HBIX THIIOB MOYB OT HETSHBIX 3arpss-
HeHui. B apkTtuyeckux pernonax Poccuu, rae Termiblii mepruo roja Helpo10KUTe-
JIeH, TpoIlecChl OMOJErpaaluu HEPTH HE YCIEBAIOT Pa3BUTLCA B MOJHOU Mepe. B
ATOM CiIy4ae IeJecoo0pa3Ho OOoTraileHue MOYBbI OAKTEPUSIMU, JIErpagupyIOIIUMU
IIeJIEBbIE KJacChl HETSHBIX YIIIeBOAOpoaAoB. Ilepen mcmonp3oBaHWEeM OaKTepUaTh-
HBIX TIPEnapaToB JUisi OMOpEeMEIUaIH TTOYB HEOOXOIUMBI MPEIBAPUTEIHHBIC UCCIIe-
JIOBaHUSI BO3JIEHCTBUS OMoMpernapaTa Ha OMPENeNeHHbIN TUll He(TSHOTO 3arpsi3He-
HUS JJ1SI KOHKPETHBIX TTOYBEHHO-KJIMMATUYECKHUX YCIOBUM.

[TosiBnsieTcss Bce Ooubinii 00beM MH(OpPMAIIMK O MUKPOOPTaHU3MaxX, ydacT-
BYIOIIIUX B BOCCTAHOBJICHUW TTOYBBI TP 3arpsi3HEHUN €€ TSHKEIBIMA METaUIaMH U
pagvoHyKIMaaMu. B 9acTHOCTH, MHOTHE TPpHOBI MOTYT BBDKHUBATh M Pa3BUBATHCSA B
MPUCYTCTBUM TOKCHYHBIX METAJJIOB, UMeEs Crienu(uueckue, MpUCYIUue TOJIBKO UM
onoxumMuyeckue, GU3NOJOTUIECKUE U/WUIIN TEHETUYECKUE aIalTallluy, BKIIIOYasi MOP-
donorndeckue u3mMeHeHus. Takue rpuObl MOTYT CBSI3bIBATh TSDKEIIbIC METAJUTBl B HE-
TOKCUYHBIC COCIWHCHHSI TIPU TTOMOIINM BBIACICHUS CHEMU(DUISCKUX OPraHMYEeCKUX
KHUCIIOT, CUAepodOpOB U BHEKIETOUHBIX OesloB. buopemenuaius moys, 3arpsi3HEHEH-
HBIX TSOKETBIM METaJlJIaMH, TIOCTETICHHO CTAHOBUTCS CTaHIAPTHOW MPAKTUKOW, TO-
CKOJIbKY OHa 0oJiee PKOJIOTHYHA U dKOHOMUYECKU d(PexTuBHA (0COOEHHO MPU HU3-
KHX KOHIICHTpAIUSAX METaUIOB). B 3TOM OTHOIICHHH 0COO0T0 BHUMAHHUS 3aCITy KHBa-
€T TMPUMCHEHUE KOMILJICKCHBIX, 0aKTOTYMYCOBBIX TPEIapaToB, ACMOHCTPHUPYIONTUX
BO3pacTaroiryo d(pQPeKTUBHOCTh Ha OOETHEHHBIX MOYBAX C HU3KUM COJCpIKAHUEM
OpPraHUYECKOTO BEIIECTRA.

B xoHTeKCcTE ri100aIhbHOTO M3MEHEHHUS KJIMMaTa OOJbIIIOe BHUMAaHHUE TPHUBJIC-
KaeT pOoJIb MOYBHI KaK MCTOYHHMKA WJIM, HAOOOPOT, TOTJIOTUTENS MTaPHUKOBBIX T'a30B.
MukpoopraHu3Mbl CIIOCOOHBI KaK pasjlaraTh OpraHUYECKOE BEIIECTBO IMOYBBI C BHI-
CBOOOXKIEHUEM 3HAYNTEIBHBIX 00BeMOB TapHUKOBBIX Ta30B (CO2, CH4, N2O), Tak u
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3aKpEIUIATh B MOYBE YIJIEPO B BUAE TPYIHOMUHEPAIU3YEMbIX BEUIECTB (CEKBeCTpa-
nusi yriaepoja). BakHbIM HampaBiIeHHEM HCCIIEIOBAaHUN SIBISETCA YHPABISIEMbINA
CABUT OajaHCa 3THX MUKPOOHMOJOTHYECKUX IPOLECCOB B CTOPOHY YMEHBIIEHUS
SMHCCHH MapPHUKOBBIX I'a30B M YBEJIWYEHUSI HAKOIUIEHUS YIIIepoJa U a30Ta B MOYBE.
Takum oOpa3om, B 3a/7a4v MOYBEHHONW MHUKPOOHMOJOTHH BXOIUT pa3paboTka MpHUpo-
JOTOJJOOHBIX arpOOMOTEXHOJIOTHH, (HOPMUPYIOIMIUX TAKOW MOYBEHHBI MHUKPOOHOM,
KOTOPBIN 0OecrieurBacT MHTEHCUBHBIA CTOK YIJIEpO/a B TIOUBY U €ro 3(h(PeKTUBHOTO
3aKpETUICHHs] ¢ MUHIMAJIBHBIM PUCKOM HEMEJICHHOTO BO3BpaTa B aTMocdepy.

N3yuenne mMukpoOHOH TpaHCc(OpMAIIM OPTaHHMYECKOTO BEIIECTBA B TOYBCH-
HBIX arperarax, MpoIeccoB 00pa30BaHUs M IMOTJIOMICHUS Ta30B B PE3yJIbTaTe CICIH-
buku pacnpeneneHuss U QyHKIIMOHUPOBAHUS a’pOOHBIX U aHAYPOOHBIX MUKpPOOpra-
HU3MOB BHYTPH arperatroB, MOCIY>KHJIO OCHOBOH it pa3pabOTKU TEXHOJOTUMN
OYMCTKUA BO3/lyXa OT TOKCHYHBIX T'a3000pa3HbIX METa0OJIUTOB B 3aMKHYTBIX 3KOCH-
cTeMax (0OOUTaeMbIX KOCMHYECKUX amnmaparax), MOA3€MHbIX KOMMYHHUKAIUSIX U MPO-
M3BOJICTBEHHBIX TTOMEIIeHUIX. JJoCTIKeHHs B 00J1aCTH U3yUYEeHHsI XapaKTepa pacripe-
NEJIECHUS MUKPOOPTaHU3MOB U MPOSIBICHUE UX AKTUBHOCTH B TOHKOJUCIIEPCHBIX Cpe-
Nax, Kamwuisipax U CIOUCTBIX KOHCTPYKIMSX CIYKUT HAyYHOW OCHOBOW [JIsl pa3BU-
THS BEPTUKAIBLHOTO 3€MJICNICNIS B TOPOJACKUX YCIOBUSIX U akBazemienenus (o1 Bo-
JI0i1) B MPUMOPCKUX pailoHaxX. Y CHeNIHOEe pa3BUTHE B TOYBEHHON OMOJIOTMU METOI0B
OOHapyKEHHSI W M3YYCHHUS MHKPOOPTaHU3MOB OSKCTPEMAJIbHBIX MECTOOOUTaHUM
(BeuHas Mep3J10Ta, AHTAPKTUYECKUE TPYHTHI, OCaJ0K BBICOKOTEMIIEPATYPHBIX reise-
POB U Jp.) CIYXKHUT TEOPETUUECKON OCHOBOM pa3BUTHS KOCMOOHOJIOTHH, ITyTEH MOUC-
Ka MPOSBJICHUN BHE3EMHOM KU3HU HA KOCMUYECKUX 00BHEKTAaX.

Takum o0pa3oM, MOYBEHHAsI OUOJIOTHS Ha COBPEMEHHOM JTalle SIBJISIETCS BaXK-
HBbIM HaIlpaBJICHUEM HAayKH, OXBAThIBAIOIIUM CaMbIi HIMPOKUNA KPYT BOIIPOCOB T€OPE-
TUYECKOTO U MPAKTHUUYECKOTO MOYBOBEAECHUS, SKOJOTHUH, PALHOHAIBHOTO MPUPOAO-
MOJIb30BaHUs1, OMOTEXHOJIOTUH, pEMEINAIINY TT0YB, a TAKXKE U3YUEHUs, COXPAaHEHUS U
nojAep>kaHusi OMopazHooOpasusi.
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VJIK 631.48

OPI'TAHUYECKOE BEHIECTBO I1OYB:
HPOBJIEMBI U 3AJTAYHN U3YYEHUSA

Uykos C.H.}, MepmuHoBa U.B.?, 3aBap3nHa A.l.2, A6akymos E.B.%,
Xonopos B.A.%, Noabirux E.O.2

1 CaHkT-lMeTepbyprckuii rocyaapcTBeHHbIn yHBepcuTeT, CaHkT-MeTepbypr
2 MOCKOBCKWMIA rOCY4apCTBEHHbI YHuBepcuTeT uMm. M.B. JlTomoHocoBa, Mocksa
3B UL Komu HLL YpO PAH, CbikTbiBKap
4 oUL, «MouBeHHbIA HCTUTYT uM. B.B. JokyyaeBa», Mocksa

Ponpb opranunueckoro Bemecta (OB) nmoyB kak KpynHEWIIEro pe3epByapa yr-
aeposaa B Ouocdepe TpyaHO nepeorieHuTb. OHO UrpaeT BaXKHEUIIYIO poJib B IIpoLec-
cax COXpaHEHUs MUTATEJIbHBIX U SHEPTETUYECKUX pecypcoB B Ouochepe, BHITOIHSET
OOJBIION CHEKTP 3KOJOTHUYECKHX (YHKUUWA M YCIYT B Ha3eMHBIX 3KocHcTeMax. B 1o
’Ke BpeMs, 10J] aHTPOIIOTEHHBIM BO3JEMCTBUEM, IPOUCXOAAT AeCTaONUIN3aUs U MU-
Hepanu3anuss OB nmous. Jlerymudukanus NoYB €CTECTBEHHBIX OMOTE€OLEHO30B U, B
OCOOEHHOCTH, arpO3KOCUCTEM SIBJISIETCS NEPBBIM IIaroM K OINYCTHIHUBAHUIO JIAHJ-
madToB U MpEACTaBIsieT cCOO0NM BaKHEUIIMIT BBI30B COBPEMEHHOMY CEIBCKOMY XO-
3siicTBY. MccneqoBanue aHTPONOT€HHOW 3BOMIONMH T'ymMycoBbiX BemiecTB (I'B), siB-
JIEHUS NIPOTPECCUPYIOLIEH IETYyMaKTUBALMA U OTHOCUTEIBHOIO HAKOIUICHUS HWHEPT-
HOTO TyMyca M «TYMYCOBOT'O yIJIsh» B MOYBAX arpolieHO30B UMEIOT OOJIBIIOE 3Haye-
HHUE 7151 oeHKHU poau OB nous B 1010poauy MOYB.

B mnouse, rae nepecekaroTcsi 0OJIBIION T€OJOTMYECKU U Manblii Onosnoruye-
CKHUIl KPYTOBOPOTBI, MyTH MUTPALMH MAKpPO- U MUKPORJIEMEHTOB, OCOOCHHO BEJIUKO
3HAUYCHHUE BAXKHEHUIIETO TOJIrOBpeMEeHHOro (cTabunmsupoBaHHoro) myia OB mous —
ryMyca U COCTaBJISIIOIIUX €r0 coequHeHnui — ryMmycoBbix BemecTB (I'B). Onu pado-
TalOT U KaK T€OXUMHUYECKUN Oapbep M Kak MeIuaTtop Mex(a3zHbIX B3aUMOJCUCTBUIA,
GopMHPYIOT U CTAOUIM3HPYIOT MOYBEHHYIO CTPYKTYpPY M IOPOBOE MPOCTPAHCTBO
MOYBBI, YHUKAJIBbHBI CBOEH OMoJornyeckoid M (PU3MOJIOrHUecKOl akTUBHOCTHIO. He-
napom B. U. Bepnanckuii B cBoeM ydeHuu o cdepax 3eMiu mpesjiarai Cpeny mpo-
YUX BBIIEIUTH Tymocdepy, Kak o0JacTb pacnpOCTpaHEHHs] TYMHHOBBIX BEIIECTB.
Opnnako, HecMOTpsl Ha OoJblioe 3HaueHue I'B, Mexanusm ux GopMuUpoBaHUs U CTa-
OwIM3anuu 0 CUX TOp SBJISIOTCS AUCKYCCMOHHBIM. HeT koHceHcyca O TOM, 4TO
MMEHHO Ha3biBaTh ['B — coeauHeHus, moiydaemble B pe3yibTaTe IICJIOYHOU DKC-
TPaKIUK (ONEPallMOHHOE ONpEACNICHUE); COSAUHEHM, 00pa3yIOLIUecs B pe3yJibTaTe
IPOLIECCOB CBOOOJHOPAIMKAIBHOM KOHAEHCAIMM — BTOPUYHOIO CHUHTE3a (10
Stevenson, 1994); coenunenusi, 00pasyromuecs Mpu paziokKeHUH U TpaHchopmaluu
OpraHUYEeCKMX OCTAaTKOB M HE MMEIOIME aHAJIOIOB B JKMBBIX opranusmax (mo Opio-

By, 1990).
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Cornacno copeMenHomy onpeaenenuto IHSS, I'B paccmarpuBarores kak re-
TEpPOreHHasl MOJUAUCIIEPCHAs COBOKYITHOCTh COCAMHEHHM, 00pa3yronmxcs npu pas-
JIOKEHUHU U TpaHChOpMaIlii OPraHuYeCKUX OCTaTKOB (ryMudukarmu) (WWwW.humic-
substances.org). [IpuauMas BO BHUMaHWE, YTO TYMH(HKAIHSI TPEICTABISLET COOOM
KaTabOJMYECKHil Mpoliece pacnaga 6uomacchl, Toraa Kak (GoTOCHHTE3 — aHaboIHMye-
CKUIi MpoIlecC CUHTe3a OMOMAacChl, TO TYMHUHOBBIEC BEIIECTBA MOXKHO pacCMaTpUBAThH
KaK 2KOCUCTeMHbIM MeTabonom (Jlykuna u ap., 2016). Ilpu 3ToM B rymuduxanuio
BoBJieueHo 20 I't Copr B roa, 4To J1eaeT JAHHbBIN MPOLIECC BTOPBIM MO BEJIMYUHE IO~
cie porocunTesa (60 I't Copr B rox) (Hedges and Oades, 1997).

Pa3pabotke ompenenenus I'B kak ClOXHOW CynpaMOJIEKYJIIPHON CUCTEMBI
(rymunoBO# cuctembl, I'C) B KOHTEKCTE HOBOTO HAIPABJICHHUS XUMUYECKOW HAYKU —
XUMUU CJIOKHBIX CHUCTEM - MOCBSIICH HOBBIM MPOEKT MeXIyHapOoIHOTO CO03a Yu-
croi u npukiagHon xumuu (IUPAC) mon nazBanumeM «Conceptualization of
definition and classification of humic substances” (Pa3paboTka KoHIIeIHIA Omnpee-
JeHus U KinaccuuKauy ryMUHOBBIX BeriectBy» (https://iupac.org/project/2021-032-
3-600), navao kotopoMy ObLIO JaHO B siHBape 2022 r. B pabouyto rpyImimy npoekra
BxoaaT 20 BeAyIIMX MHUPOBBIX YUEHBIX B 00JIACTH M3yYE€HUS] TYMHHOBBIX BEIIECTB,
BKJIIOYasi M 4aCTh aBTOPCKOTO KOJUIEKTHMBA JAHHOTO JOKiana, a uMmeHHo, M.B. Ilep-
MuHOBa (pykoBoauTenb npoekra), C.H. UykoB u A.I'. 3aBap3uHa — yuyacTHUKU pabo-
Yel IpyIIIbI 110 MPOEKTY. st JOCTUKEHUS LIeJIEN TPOEKTa IJIAHUPYETCS, BO-TIEPBBIX,
U3YYUTh COBPEMEHHBIC KOHIEMIIMA XUMUU CIIOKHBIX CHCTEM; BO-BTOPBIX, MOJATOTO-
BUTh 0030p COBPEMEHHOM JIUTEPaTyphl, 4TOOBI OMpPENEIUTh OOIIME M YHUKaIbHBIC
MOJICKYJISPHBIE OCOOCHHOCTH, TPHUCYIIUE TYMHHOBBIM CHCTEMaM; B-TPEThHX, U3Y-
YUTh CYIICCTBYIOIIME METOMBI KJIaCCHU(PUKAIUMA TYMHUHOBBIX CHCTEM; B-UETBEPTHIX,
caenatb 0030p COBPEMEHHBIX METOIOJOTHN, UCIOJIb3YyEeMbIX /I aHalu3a T'yMHHO-
BBIX CHUCTEM, B-TISITHIX, 00OOIIUTH CYIIECTBYIOIINE CIIOCOOBI CO3/TaHUS KOJIMYECTBEH-
HBIX JECKPUIITOPOB CTPYKTYPhl TYMHHOBBIX CHCTeM. Ha OCHOBaHWHW TOJyYEeHHBIX
3HaHUU OyAyT MPEeUI0KEHBI KOHIICTIIIUA XUMHUYECKOTO ONpEeIeeHus 1 Kiaccuduka-
IIUY TYMHHOBBIX BEIIECTB M PEKOMEH/IOBAHBI HAWTYUIITUE aHATUTHIECKUE METOI0JI0-
TUH JIJIS1 UX UCCIICIOBAHUA.

C camoro Havana uzyuenus ['B 0ombI10e KOJTUYECTBO BOMPOCOB BBHI3BIBACT Ha-
TUBHOCTbH IPENapaToB, BBIJICISIEMBIX U3 Pa3TUIHBIX 0OBEKTOB IICIIOYHON IKCTPAKITHU-
i1, 1 MX Pempe3eHTaTUBHOCTD 10 OTHOIICHUIO K IPUPOTHOMY OpTraHMYECKOMY Bellle-
CTBY.

Her xoHCeHCyca O MOJIEKYJISIPHON CTPYKTYpe, pa3Mepe MOJIEKYJ U MOJIEKY-
nsipHoOi ycroiuuBocTH I'B mouB. bnarogaps ciocoOnoctu I'B x HaOyxaHuto u yaep-
KAHWIO 32 CYET HEKOBAJICHTHBIX CBS3€H HM3KOMOJEKYJISIPHBIX COCTUHEHUHN (aMHHO-
KHCJIOT W TIp.) BO3MOXKHO TPUCYTCTBHE HECHEIM(PUIECKIX BEIIECTB B IperapaTax
I'B.
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HeoOxomumo nanpHeiiliee COBEPIIEHCTBOBAHME METOAMK JKCTPAKLIUU U
OUYMCTKH ITpenaparoB I'B ¢ 1esbro MOBBIIIEHUS X aHATMTUYECKOM M DKOJIOTMYECKOU
PENpPE3EHTaTUBHOCTU. JTO MTO3BOJIUT NOJONTH K CO3IaHHMIO T'YMOTEKH oYB Poccnn u
apyrux ctpaH Mupa. Pedepenc-6a3pl JaHHBIX M MpENapaToB TaKOro TUMA KpailHe
BaXXHBI JJISl PA3BUTUSA DKOJOTUYECKON METPOJIOTHH, CTaHIApTU3AlMUA U cepTuduka-
UM KCCJIENOBAaHUI B 00JIACTH 3€JIEHOM XMMHMM M T'YMHHOBBIX BellecTB. B cBs3M ¢
ATUM KpailHe aKkTyaJbHBIM SIBJISIETCS pa3BUTHE U HamnoJdHeHue 0a3bl mpod I'B 30Hanb-
HBIX/(hallnaibHBIX U aHTPONOTeHHO-U3MEHEHHBIX MOYB Poccun M OCHOBHBIX OMOMOB
CYILIH BCEro 3€eMHOI0 1apa.

BaxxHoli 3a1aueii sBisieTcs JaJIbHEWIIee pa3BUTUE KAK XUMUYECKUX, TaK U Qu-
3UYECKUX MeTOJI0B (ppakunoHupoBanusi OB. Pa3Butre HOBBIX MOAXOA0B, OCHOBAaH-
HBIX Ha IPaHyJIOMETPUUYECKUX, JCHCUMETPUUECKUX U COYETAaHUU 3THX METOJIOB OCO-
OEHHO LIEHHO B MCCJEAOBaHUHU MPOLECCOB Pa3j0KEHUS U YACTUYHOW CTaOMIM3aluu
PACTUTENBHBIX OCTATKOB B MTOYBE, IIPOLIECCOB 00pa30BaHUs HECTIELIM(PUIECKON YacTH
IIOYBEHHOI'0 T'yMyCa ¥ MX B3aMMOJEHCTBUI C MUHEPAJIBHONW 4acThiO MOUYBBI. OJIHAKO
3a OoJsiee yeM TPUILUATHIETHUN NEPUO Pa3BUTHUS ATHUX METOJIOB HE YIaJIOCh JOOUTh-
Csl pelIeHusl psiaa mpodsieM, TOPMO3SIIUX UX IIMPOKOE UCIOJb30BaHue. Bo-nepBhix,
KpaliHe TPyAHO CTAaOWUJIM3HPOBATh BO3/ACHCTBUE YyIbTPa3ByKa HA TOUBEHHYIO CYCIEH-
3HI0, KOTOPOE 3aBUCUT HE TOJIBKO OT IPAayUPOBKH CaMOTO M3JIy4aTesis, HO U OT MHO-
I'MX CBOWMCTB caMOW MOYBBI (IpaHyJIOMETPUUYECKOTO COCTaBa U JIp.), KOHLIEHTpALUU
KOMITOHEHTOB CYCII€H3MM W JIp. BO-BTOPBIX, JanbHEHIINE MPOLETYpbl IPaHyJIOMET-
PUYECKOTO U JIEHCUTOMETPUUYECKOT0 (hpaKklMOHUPOBAHMS HE BCETJa MO3BOJISIOT J10-
OUTBHCA CTAOWIBLHOIO BbIJETCHUs (pakiuil Mo ATUM mapamerpaM. Bce 310 BkyIie ¢
HEJOCTATOYHOM CTaHAapTHU3alMEd METOJUKH HE MO3BOJSET JOOUTHCS TOCTATOYHO
CTaOWJIBHBIX PE3YJIbTaTOB. B-TpeTbUX, MpU OTMBIBKE (PAKIUI OT TAKEIBIX KUIAKO-
CTEH, TEPAETCS 4acTh OPraHUYECKOro BellecTBAa. B LemoM celdac NepCreKTUBHEE
BBITJIIIUT TPaHyJIOMETPUUECKOE (PPaKIIMOHUPOBAHUE — pa3pylICHHE IMOYBEHHOU
Macchl B BOJIE 0 MHUKPOArperaToB ¢ MOCIEAYIOUIMM pasjeiieHneM Ha cutax 1o S50
MKM BKJIFOUUTEJIBHO. DTOT MOAXOJ MO3BOJISIET OTKA3aThCSl OT TSKENBIX KUIKOCTEH,
KOTOpPbIE WHTHOUPYIOT OOJBITMHCTBO OUOJIOTHYECKUX TMPOIECCOB, YTO OTKPHIBACT
MEePCIIEKTUBBl M3YyYECHHs] OMOJIOTMUECKHX ToKa3arenell pasMmepHbIX (pakmuii (dep-
MEHTAaTUBHYIO aKTUBHOCTb, Pa3HO0Opa3ue MHUKpOOHOro coobmiectBa W T.m.). [lpu
ATOM POJIb MOJIUINUCIIEPCHOCTH MOYB B (POPMHUPOBAHUU JTAOUILHOTO M CTAOUIU3UPO-
BAaHHOT'O IyJIOB OPraHMYECKOTO BellecTBa TpeOyeT OoJiee TIIATENbHON OLIEHKH B
OnmoxaiiiemM Oyayiem.

Baxxnolt 3agaueil siBnsieTcs nanbHelas pa3paboTka U MPUMEHEHHE BBICOKO-
YYBCTBUTEIBHBIX M BBICOKOCEIEKTUBHBIX (PU3UKO-XUMUYECKUX METOJIOB H3YyUECHHS
OB nous.
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B nocneanee Bpems BecbMa NEPCHEKTUBHBIM METOJIOM n3ydyeHuss OB nous sB-
JsieTcs TepMHUUYeckoe (paKkIMOHUPOBaHUE, MO3BoJsoNIee pasaensate OB mo ycroii-
YUBOCTH K TEpMHUYECKON AecTpykuuu. OH MCXOIUT U3 MPEATON0XKEeHHs, 4To OoJee
JOCTYMHBIE MUKPOOPTaHU3MaM MOJIEKYJIbl MOOMIN3YIOTCS Mpy 6oJjiee HU3KUX TeMIIe-
patypax. Hanpumep, npu HarpeBanuu 10 300 °C yneTydnBaroTCsl TOJIBKO BEIIECTBA C
OTHOCUTEJILHO HU3KON MOJIEKYJISIPHOW Maccoil, a mpu 0oJiee BHICOKHX MPOUCXOIUT
KPEKHHT MOJIMMEPOB U BO3MOXHO BBICBOOOXKI€HHE (DPAarMEHTOB KPYITHBIX MOJIEKYI.
CyuiecTByeT /JBa OCHOBHBIX MOAXO0JAa K TepmMuueckomy usydeHuto OB. B mepBom
MOYBY HArpeBalOT U PETUCTPUPYIOT TepMuyeckue 3¢(HeKThl [TepMorpaBUMeTpUYe-
ckuii ananmu3 (TT'A); muddepennmmanbubiii Tepmudeckuii anamms ([ITA), nuddepen-
nuanbHas ckanupytomas kanopumetpus (JICK)]. Bo BTopom npu HarpeBaHUU MOYBBI
OTPEENSIOT COCTAB BBIJETUBIIUXCS Ta30B (JABYXCTAIUWHBIX MUPOJIM3 C Ta30BO-
XxpoMarorpauueckuM OKOHYaHUEM M Macc-nerekiueit). Kpome toro, yacto npume-
HAIOT coYeTaHue 000ux Nmo1x0/10B. OCHOBHOM MPOOIEMOii 3TOM TPyl METOJIOB SIB-
JISIETCS TOYHOE YCTAHOBJICHUE TEMIEPATyPHOU T'PAaHUIIBI MEXITY TEPMOJIAOMIbHBIM U
tepmocTadbunbHeiM OB 1 cooTHeceHne TepMuueckux (pakiuil ¢ 6M0I0CTYITHOCTHIO
OB. OcHOBHBIE JOCTOMHCTBA TEPMUUYECKUX METO/I0B — BOZMOXKHOCTh aHaJIn3a 00pas-
1na 0e3 mpenBapUTeNbHOTO (PpaKIIMOHUPOBAHUS, TOCTATOYHASL SKCIPECCHOCTh U BbI-
cokasi ”HPOpMATUBHOCTh. C MOMOUIBI0 MPUMEHEHUS] aHAJTMTUYECKOTO JIBYXCTaIui-
HOTO THPOJIM3a C XPOMAaTO-MacC-CIIEKTPOMETPUEH ObLI JOCTUTHYT CYyIIECTBEHHBIN
IpOrpecc B M3yYCHUH TYMHHOBBIX BEIIECTB HEMOCpeACcTBEeHHO mouB (in situ). I[Toka-
3aHa UJIEHTUYHOCTb PE3YJbTAaTOB JABYXCTAJUHHOTO MUPOIN3a MOYBBI U BBIACIECHHBIX
13 Hee TYMHHOBBIX KUCIOT. (X0J040B U 1p., 2018).

st uzydenust ctpykrypsl OB 1OYB akTMBHO Pa3BUBAKOTCA CIIEKTPAIbHBIE Me-
TOJIbl aHAJIM3a, B TOM YHCJIe Hepa3pyllatolue, no3posstomue ndyyats OB 0e3 npen-
BAPUTEIBHON J3KCTpakuuu npenaparoB. [Ipexne Bcero, 3to cnekrpockonus SJMP
BBICOKOT'O pa3penieHus, kotopas, 6aroaaps 00Jb110My Pa3HOOOPA3UI0 IKCTIEPUMEH-
TaJdbHBIX METOJUK, MCIOJIb3YEMbIX [JIsl PEHIeHUs] MpoOJeM OPraHuYeCKOM XHMHH,
CTPYKTYpHOU OMOJIOTHH, CTaBUT €€ B 0CO00€ MOJI0KEHHE N0 OTHOLICHHUIO K APYTUM
CIIEKTPaJIbHBIM MeTojaM. Mcronb30BaHue JABYMEPHOTO (IO YIiepoay U BOIOPOIY),
TpexmepHoro SAMP OTKpBIBalOT HOBBIE BO3MOXXHOCTH B HM3YYCHHH OCOOCHHOCTEH
CTPYKTYpPbI TYyMHUHOBBIX BEHIECTB B pa3HbIX NMpupoaHbIX chepax (Uykos u np., 2018).

[IpoOnema cTaOUIBHBIX U MEPEXOIHBIX CBOOOJHBIX PaIMKAIOB BO (DpaKIUsIX
I'B MoxeT OBITH HICCIIEIOBAaHA METOAOM JJIEKTPOHHOTO MapaMarHUTHOTO PEe30HaHCa
(OIIP). Pa3znoxkeHue opraHUuYeCcKOro BEHIECTBA B MIPUPOJIHON CPele OYEHBb CIIOKHO U
CBA3aHO C PA3JIMYHBIMU CBOOOJHOpPAIMKAIBbHBIMU TpoueccaMu. OOpazoBaBiIasics
MaKpoMoJieKyJisipHas Matpuia ['B ctabuinsupyer B OCHOBHOM CBOOOJHBIE pauKa-
JIbl CECMUXMHOHOBOTO U MOJMapoMaTuyeckoro Tumnos. [lociaeanuii Tun paaukaioB xa-
pakTepeH uid MpoLeccoB yriedukanuu u kapooHusanuu. CTpyKTypHBIE MTpeBpale-
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HUsl npu crapeHud ['B mpuBOAST K yMEHBIIEHUIO YyuCia anudaTHyecKux M Kap-
OOKCWJIBHBIX TPYIII U MOCTEIEHHOMY YBEJIMYEHUIO NOJU(DEHOIBHBIX U CEMUXUHOHO-
BbIX 3B€HbEB. PaBHOBecHEe Mex Ay MoMM(pEeH0IaMd U XUHOHAMU JaeT MOJyXUHOHOBBIC
MHTEPMEANAThl, KOTOPBIE CTAOMJIM3UPYIOTCS B TYMHUHOBOW MaKpOMOJIEKYJISIPHOM
Matpuue. JanpHelmume TpoLuecchl CTapeHHsl YBEIIMYUMBAIOT KOJIMYECTBO MOJIMapoMa-
TUYECKUX 3BEHBEB, UTO NMPUBOAUT K JEITOKAIU3ALUNA HECHAPEHHBIX 3JEKTPOHOB OT
Kuciopoaa (B ClIydyae CEMHUXUHOHOBBIX 3BEHBEB) K IMOJIMAPOMATUYECKOM CHCTEME.
XOpowo HU3BECTHO, YTO MPHUPOAA U KOHUEHTpAUs CTaOWJIBHBIX PaJHUKalOB B IpPH-
POIHBIX OMOTEHHBIX MaTepuangax 3aBUCAT OT PA3JIUYHBIX OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX, KHUCIOTHO-OCHOBHBIX M KOMIUIEKCOOOPa3ylOUIMX pEaKUHid B
okpyxaromei cpene. I[lepcnekruBa ncnonb3zoBanus JIIP B cuctemaTH4ecKux uccre-
JOBaHUAX Ba)XXKHBIX IPOLIECCOB B OKPYIKAIOIIEH Cpelie XOPOLIO W3BECTHA; HAIPUMED,
KOMITOCTUPOBAHHE OTXOOB, B3aUMOJIECHCTBUE MPUPOIHBIX MOJU(DEHOIOB C MOHAMHU
TSDKEIBIX METAJUIOB M Pa3lIOKEHUE JIMTHUHOB. biarogapst ToMy, 4To cBOOOAHBIE pa-
JIUKaJbl, CTAOUITM3UPOBAHHBIE B MAKPOMOJIEKYJISIpHBIX MaTpuiax ['B, moryT coxpa-
HATBCS B TEUEHHUE THICAY JIET (Hampumep, B Topdax), MOXKHO ucrnoiyib3oBath OIIP-
CHEKTPOCKOIUIO JJII HHTEPHPETALNH NAJIE0IKOJOTNYECKHUX ycaoBuil. C Ipyroit cro-
pPOHBI, CTAaOWJIBHBIA HM30TONHBIA COCTaB YIJIepoAa IEPBUYHBIX PACTEHU-
TopdooOpazoBaTeeii XOPOIIO COXPaHAETCS B OOJIOTHBIX YCJIOBHUSIX U MOXKET HECTH
IIEHHYI0 MAJICOKIIMMATUYECKYI0 HH(pOpMaIuio, 0COOEHHO 00 M3MEHEHUH TEeMIIepaTy-
pbl B iepuosl Beretanuu. Mcnonb3zoBanre meroaa I1IP mo3BosisieT nu3yyaTh ydacTue
CBOOOJHBIX paJUKaJIOB B Ipolieccax MOJIMMEpHU3aluu U GparMeHTapHOTO OOHOBIIE-
Huga ['B, a Taxke B MPOSIBICHUU MHOTHX SKOJOTUYECKH 3HAYMMBIX (DYHKIIMOHAIBHBIX
rnapaMeTpoB (MOHHBIA OOMEH, (PM3HOJIOTHYECKasi U OMOMPOTEKTOPHAS AKTUBHOCTh U
zp.).

HecMoOTpst Ha CyIIECTBEHHBIE NOCTHXKEHHS BBIIIEU3IIOKEHHBIX METOAOB JUIS
MOHUMAaHUs MaJeoNpPOUECCOB, OHU HE MOTYT PEHIUTh 3aJady ONpeIeJIeHUsI MOJIHOIO
MOJIEKYJISIpHOTO cocTaBa ['B, koTopas HeoOxoauma Jjisi 1iefied SKOMETa0O0JIOMUKH,
HaIPaBJICHHOW HAa MOJIEKYJSIPHYIO JUArHOCTUKY COBpeMeHHO# TpaHchopmarmu OB
MO/l BO3JCHCTBUEM KIMMATUYECKUX WU AHTPONOTEHHBIX (pakTopoB. ONTUMaIbLHBIM
CIOCOOOM  pelIeHHs] yKa3aHHOW TpoOJieMbl  fABISETCS NPUMEHEHHE Macc-
CHEKTPOMETPUM MOHHO-LIMKJIOTPOHHOIO pe3oHaHca ¢ npeodpazoBanuem Oypoe (MC
NP I1®D), obnanaromieil 6ecnpenieIEeHTHO BHICOKUM pa3peleHueM. DTO MO3BOJISET
oTpeeNsaTh B cOCTaBe OAHOTO oOpasna ['B COTHHM ThICSIY CTEXMOMETpPHUI COCTaBa
CxHyOzNn, npoekius KOTOpbIX Ha IByMepHYI0 quarpammy Ban Kpesesnena B koop-
muHatax H/C ot O/C mo3BoJiseT BU3yaliM30BaTh xuMHU4eckoe mnpoctpaHcTBo ['C.
Becbma akTyanbHOUM 3amaudei siBisieTcs pa3paboTKa BHICOKOI(PPEKTUBHBIX aNTOPUT-
MOB aHajM3a U CBEPTKH OOJBIINX JAHHBIX, TOJIYy4aeMbIX Ha OCHOBE UH(OPMAIIMOHHO
HacbleHHbIX Mace cnekTpoB MLIP 11D mig I'B. JlanHoe HanpaBieHne npeacTaBiser
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co0O0l OYEHb «TOPSUYI0» TEMY W SIBISIETCS YCIOBUEM ISl porpecca B 00JacTu Mo-
HUMaHHUS MOJIEKYJIsIpHOUW opranuzanuu ['B, o yem roBopurcs B otuete [UPAC mo
IPOEKTY, MOCBSIIEHHOMY co3faHuio xumuueckoit oudmorexku I'C (Zherebker et al.,
2020). Oto cBs3aHo ¢ TeM, uto bmarogapsa npumenernno MC NP 1D Bnepsrie cTan
OYEBUJICH KOJOCCAJIBHBIN BKJIaJ HU3KOMOJICKYJISPHBIX KOMIIOHEHTOB B MOJIEKYJISIP-
HbI cocTtaB ['B. IMeHHO OHU COCTaBISIOT «YUCIEHHOE OOJIBIIMHCTBO (IO YUCITY MO-
nekyin) B coctaBe I'B», B To BpeMsi Kak HEMHOTOUUCIIEHHBIE, HO TSXKEbIe MaKpOMO-
JeKyJIsipHble KOMIIOHEHTHI I'B BHOCAT Hanboisiee BecoMmblil Bkiaa B maccy I'B. Cre-
NOBATEJIbHO, MOJEKYJSPHYIO cUCTEMY I'B MOXKHO NpEACTaBUTH KAK CYIPAMOJIEKY-
JSIPHBIN accolyar, Kapkac KOTOPOro MPEACTaBIeH HEOOIBIIUM KOJTUIECTBOM MaKpO-
MOJIEKYJISIPHBIX KOMIIOHEHTOB, OKPYKEHHBIX CPEAHE- U HU3KOMOJIEKYJISIPHBIMU KOM-
MOHEHTaMH, MPEBOCXOMSAIINX MX MO KOJWYECTBY B MWUIMOHBI U MUJLIMAPIBI Pas.
Opnnako u3-3a 3(hpexra HOHHOTO MOJABIEHUS, KOTOPBIM XapakTepeH i OCHOBHOTO
MeTtojia nonusanuu ['B — snexrpopacnbuienus (OP), korna ManeHbKHE JIETKO MOHU-
3yeMbI€ MOJIEKYJIbl PETSITCTBYIOT HOHU3AIUU TPYIHO UOHU3YEMbIX OOJIBIIIUX MOJIe-
KyJI, KOJINYECTBEHHBIE OLIEHKU YHCIIa HU3KO- U BBICOKOMOJIEKYJISIPHBIX KOMIIOHEHTOB
merogom DOP MC HUIIP I1® 3atpynnensl. Tem caMbiM, 7151 aICKBATHOW XapaKTepu-
CTUKHU MOJIEKYJISIPHOTO COCTaBa M opranu3anuu I'B HeoOXxoaumo nmpuMeHeHue B3au-
MOJIOTIOJIHSIFOIIMX METOJIOB aHaJIM3a U CHOCOOOB OOpaOOTKM JTaHHBIX, aJIE€KBATHBIX
CJI0’KHOCTH 3THX MPUPOIHBIX CUCTEM.

Bonbie Bompock! BeI3BIBAET MpobiieMa ryMUupUKaIuu, pojib OKUCITUTEIIbHBIX
CBOOOTHOPAIUKATBHBIX peakiuii B OPMUPOBAHUN MAKPOMOJEKYJISIPHON CTPYKTYPBI
koMroHeHTOB OB u I'B mouB. DT0 HEOOXOAUMO Jisl YCTAHOBJICHHUS MEXaHU3MOB
crabunuzanuu ['B B mouBax. [lepcneKTUBHBIM MOJIX0/I0M 37€Ch MOXET ObITh MOJE-
TUpoBaHUe B3auMojaeucTBUs ['B M uX mpeniecTBeHHUKOB ¢ BHEKJIETOYHBIMU (ep-
MEHTaMU — (PEHOJOKCHIa3aMH M TIEPOKCHIa3aMH, 3aIlyCKaIOIMMU CBOOOIHOPAIH-
KaJIbHBIE PEaKIUU, MPUBOAAIINE K 00PAa30BaHUIO WU Pa3pbIBY KOBAJEHTHBIX CBSI3EH
B (DeHOJIbHBIX cyOcTpaTax. Y manock aokasath (Zavarzina et al., 2019), uro I'K mous
COJIEp’KAaT UCTUHHO MAKpPOMOJIEKYJISIPHbIE KOMIIOHEHTBI, YTO HE COIJIacyeTcsl ¢ TeO-
pueit o cyrybo cympamonekyisipaor npuponae rymyca (Piccolo, 2000). Makpokom-
MMOHEHTHI HE YCTONYMBBI K JICHCTBUIO OKUCIUTEIBHBIX ()EPMEHTOB BHE CBSI3U C MUHE-
pajJpHOM MATPHULEH, YTO COTJIACYETCS C COBPEMEHHBIMU IPEACTABICHUSIMU O BENY-
el posiv OpraHOMHUHEpATbHBIX B3auMojeucTBUil B ctabmimnzanuu OB nous. B pe-
3yJbTaTe MOJCTUPOBAHMS TeTepo(a3HbIX KOHJICHCAIIMOHHBIX MPOIECCOB TyMU(UKa-
MM TIOKa3aHO, YTO 0Opa3oBaHHUE IMOJIMMEPOB B MPHUCYTCTBUM OMOKATaIM3aTOpa —
JIAKKa3bl IPOUCXOUT MPU BHICOKUX KOHIIEHTPALMUIX MPEAIICCTBEHHUKOB, U B CTaIlH-
OHapHBIX (3aCTOMHBIX) ycioBuUsxX (Zavarzina, 2011). [Tokazano, 4TO B AMHAMUYECKOM
IPOTOYHOM PEXKUME MPU HU3KUX KOHLECHTPAIUSAX MPEAIICCTBEHHUKOB B IPHUCYT-

57



VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

cTBUU (pepMeHTa 00pa3yroTCsi HU3KOMOJIEKYJISIPHbIE COEIMHEHUs TUMa (PyJIbBOKHUC-
7ot (3aBap3uHa u Aap., 2022).

Baxxnoit skonornueckoi ¢pynkiueir OB mouB siBisieTcss €ro ydactue B JEmno-
HUPOBAaHUHU COEIMHEHHWI Yriaepoja W IPYrux NapHUKOBBIX Ia30B, YTO UMEET TIJIO-
OanpHBI OHOChepHBI XapakTep, Onarogapsi TMUTAaHTCKUM pa3MepaMm yTIepOJAHOTO
nyna noussl (0T 1500 mo 3000 I't). B atoM mutane HepoctatouHo M3yyeHo OB mous
KPUOJIUTO30HBI M OOJOTHBIX OMOMOB EBpazuu. MHorojeTHemMep3ible MOPObl WK
BEYHas MEp3JI0Ta SBISIOTCA BAKHEUIINUM JCTIOHUPYIOIIUM U CTaOMIU3HPYIOIINM
areHTOM B OTHOUIEHUM YTJEpOJa OPraHUYECKOTrO MPOUCXOXKICHHUS Ha TEPPUTOPHH
Poccun. Kpuorenes kak ¢akrop mutudukanuu U cTabUIn3aiuu OpraHndeckoro yr-
Jepojia MPUBOJIUT K (POPMUPOBAHUIO TUTAHTCKUX 3allacoOB OPTaHMYECKOTO BEIECTBa
B MpE/IeNIaxX KPUOJIUTO30HBI, KOTOpas 3aHuMaet 10 60% teppurtopun Poccuu u 1o 25
% Teppuropuu Beer cymm 3emid. J[o Cux mop s OLIEHKH 3alacoB yTIIepo/ia B MOY-
BaX KPHOJUTO30HBI EBpa3uu XxapaKkTepHbl TMTaHTCKUE HeomnpeaeneHHocTu (10 25%),
YTO CBSI3aHO C CWJIBHOW KJIACTEPHU3AIMENl MOJIEBBIX OLEHOK, UCIIOIb3YEMBIX ISl DKC-
TPaNoJISIIUOHHBIX OIIEHOK M MojenupoBanus 3anacoB OB mous. Kpaiine Heobxoau-
MO YBEJIMYEHUE MOKPHITUA TeppuTOopuu CHOMPH NEPBUYHBIMU UCCIEAOBAHUSIMU CO-
nepkaHus, coctaBa U (yHKIMOHANBHON opranu3auuu OB mouB. DTo mpuBener K
YBEJIMYEHUIO TOYHOCTH OLIEHOK 3aIacoB TyMyca M JIpyrux (opM OpraHM4ecKoro yr-
nepona B nenochepe EBpazun. Paznuunble TUIBI BOJOEMOB MHTEPECHBI KaK MOTEH-
IUaJIbHBbIE TPAH3UTHBIE Pe3epPBYapbl THIPOPMIBHBIX U psijia THAPOGHOOHBIX BEIIECTB
opranuueckoit mpupoabl. OTHaKO BOMPOC 00 0OCOOCHHOCTSIX Tpolecca ryMudukanm
B CyOaKBaJIbHBIX YCJIOBHSIX JIO CUX TOP SIBJISETCA HE IO KOHIIA PEIICHHBIM.

Eue ogHoit npo0sieMoit SIBISIETCSl U3yUYEHUE SBOJTIOIMOHHON JUHAMUKY pa3BU-
TUSL TyMocepbl B MO3JHEM IulelcTolieHe U TosoneHe. CilenyeT OTMETHTh CIBUTH
IPaHUI] AKKYMYJISITHBHO-TYMYCOBBIX-KapOOHATHBIX TIOYB B U3MEHSIONIEMCS KIIMMaTe.
[IpoOnemMa TOJOLIEHOBBIX CIBUIOB MPOCTPAHCTBEHHBIX TI'PAHMI] BBIIIEIAUYMBAHUS U
BTOPUYHOTO MEJOT€HHOT0 OKapOOHAYMBAHMS B JIECOCTENM M CTENH TPeOyeT Aalb-
HEHUIIero M3y4YeHusl, TaK K€, KaK U BEPTUKAIbHBIA PEXKUM JUHAMUKUA CTAOWUIU3UPO-
BAHHBIX T'YMHUHOBBIX KUCIIOT, CBSI3aHHBIX C KATUOHAMU Kalblinsl. YTO KacaeTcsi IUHa-
MUKU HakorieHus OB mouB, To oHa MMeeT pa3HOHarnpaBieHHbIe TpeHAbl. C 0IHOU
CTOpPOHBI, IPOUCXOAUT Mporpeccupyroniee HakorieHne OB B mouBax u OuoceanMeH-
Tax Pa3jJuyHOTO MPOUCXOKIAEHUS U MOCIEAYIOLIEE MTEPEOTI0KEHUE OCATKOB, COAEP-
KAIUX YIJIEPOJI OPTaHNYECKUX COCTMHEHUN B COCTaBe KayCTOOMOIMTOB. MaciTa0sl
ATOTO SIBJIEHUS OLICHEHBI C OMPEAECICHHON TOYHOCTHIO, OJJHAKO HE BBISIBICHBI MEXa-
HU3Mbl MOJIEKYJISIPHOM CTaOMIM3allMd OPraHMYECKOro BEUIECTBA, HE O KOHIA SCHA
npUpoaa OpraHOMUHEPATbHBIX B3auMOJIeHcTBU. B yacTHOCTH, c1ab0 M3y4YeH Kepo-
reH kKak ctabuibHoe OB penuKTOBOro MpoUCX0XKACHHS, KOTOPOE HAXOAUTCS B COCTa-
BE€ MHUHEpAJIbHBIX U OPTaHOMHHEPATbHBIX MOYBOOOPA3YIOMIUX MOPOA. ITOT KOMIIO-
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HEHT HacJIelyeTCsl TOYBAMH U HECET OMNpeJleJIeHHYI0 MH(GOPMAIIMIO O BO3pacTe Moy-
BOOOpa3yIOIIMX MOPOJ U O TUIAX OPTAaHOMUHEPATIBHBIX B3aUMOJIECUCTBUI B pa3iny-
HBIX TUIIAX T€OXUMHUYECKUX 0OCTAaHOBOK.

B nacrosiiiee Bpemsi HAKOIIJIEHBI OTPOMHBIE MAaCCHBBI JAHHBIX O BECOBOM CO-
Jep>KaHuU YTriepo/ia OPraHUYECKUX COCMHEHUH B MOYBAX PA3IUYHBIX MPUPOJHBIX
30H. B OoJbIIMHCTBE Cy4yaeB ATH JaHHBIE MOJYYEHBbl HA OCHOBAaHUHU OIpPENeNICHUs
OMXpOMaTHOM OKHUCIIIEMOCTH OPraHUYECKOro BelllecTBa. TeM He MeHee, B HAaCTOsIIIIee
BpeMsl IIUPOKO MCHOJIb3YIOTCSI METOJIbI CYXOT0 CoKUTaHus. Pe3ynbTaThl onpeaeneHus
CoJiepKaHUsl OPraHWYECKOIr0 BEIIECTBA 3TUM CIIOCOOOM BO MHOIOM OTJIMYAKOTCS OT
JAHHBIX, OCHOBAHHBIX Ha OMXPOMATHOM CIIOCOOE U TPEOYIOT KOPPEKTUPOBKHU. B cBs-
3M C 3TUM, HEOOXOJAUMO cO3/1aHue 0a3 JIaHHBIX 00 YPOBHSX COJIEp KaHUS OpraHu4e-
CKOTr'0 BEILIECTBA U CO3JaHHWE HOMOTpaMM IEpecyeTa JAaHHBIX, MOJYYEHHBIX pa3iiny-
HBIMUA METOJIaMH JIJI1 YTOUHEHUSI UHTEPIOSAIUNA B Pa3IMYHBIX MOJECIBHBIX OIEHKAX
CoJiep KaHMs U 3allacoB OPraHUYECKOTO Yriepoa B pa3IMYHbIX TOYBaX.

KapGoHoBbie MOAUTOHBI, KAPOOHOBBIE (EPMBI U YIJIEPOJHBIC KOMIICHCAIIMH —
enle OJVH BaKHEWIIHI BBI3OB MJII COBPEMEHHOIO OTEYECTBEHHOTO IMOYBOBEICHUSI.
Tounas, BepuduIIpOBaHHAS U METPOJIOTHYECKU-000CHOBAHHAs OIIEHKA BCEX KOM-
ITOHEHTOB YTJIEPOJHOrO LIMKJIA Ha peEepeHCHBIX MIIONMIAIKaX — KapOOHOBBIX MOJIUIO-
Hax HeoOXoAMMa Kak Jiyii 0OOCHOBAHMS M 3aIIUTHI 3€JI€HOTO uMuka PO, Tak u s
pacuera M yriaepoJHbIX KOMIEHCAIMI U Pa3BUTHS PhIHKA YTIIEPOJHBIX €AUHUIL B U3-
MEHSIIOLIUXCS KIMMAaTUYECKUX U T€ONOJIMTHYECKUX YCIOBUSIX.

VJIK 631.48

METOAOJIOTUA MOHUTOPUHI'A YUETA BAJIAHCA YIJVIEPOJA
B ITOYBEHHBIX DJKOCUCTEMAX U ATPOJIECOKOMIUVIEKCAX
B YCJIOBUAX UBMEHEHUSA KIIMMATA

UBaHoB A.J1.%, Kynuk K.H.2, Cton6oBoi B.C.%, XutpoB H.B.!, KoHowkos [O.E.*

L oUL «MouseHHbIN MHCTUTYT uM. B.B. [okyyaesa», Mockea
2 ®HL arpoakonorun PAH, Bonrorpag,

Poccusti  cronkHymack ¢ OecHpeleNeHTHbIMH  BBI30BAMH  ITPUPOJIHO-
KJIINMaTUYECKOT0, COLMAIBHO-3KOHOMUYECKOTO, TE€OMOIUTUYECKOrO cBoMcTBa. Ilo-
HaJ00ATCS SKCTpEeMAaJIbHBIE MEpHI aJanTalu, MPEOJOJCHHUS, B TOM YHUCJE CyIIe-
CTBEHHBIE KOPPEKTUPOBKU AKIIEHTOB M LEJEBBIX MHIWKATOPOB B JOKTPUHAIBHBIX U
MPOTPAMMHBIX JTOKYMEHTAX, MOJATOTOBICHHBIX JIJI pPEeAIM3alMU MOANUCAHHBIX CTpa-
HOM COIJallleHuH U MEXTyHAPOJIHBIX KOHBEHIINH, CBI3aHHBIX C IJ100AIbHBIM KIIUMa-
TOM U ycToWuMBBIM pazButueM. Oco0o BaxkHO, 4To B [lopyuenusx [Ipesunenta Poc-

cutickoit ®eneparuu mo utoram Cankt-IleTepOyprckoro 3xkoHOMHYECKOTO (hopyma
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MOYBEHHBIE SKOCUCTEMBI U TEXHOJOTHUHU KCIOIb30BAaHUS UX MOTEHIMANA JJIsl yIpaB-
neHus: 6alaHcoM yriepoaa 0003HaYeHbl B YKCIIe TPUOPUTETOB, a Jlekmapaius, npu-
HsTas HA CaMMHTE, UMEHYeTCsl He hHaue Kak «Jlexnapauus ['nasro mo necam u 3em-
JIEN0JIb30BAHUIO», U BCE IIECTh ITYHKTOB €€ MOCTAaHOBJIIONIEH YacTH COAEpKaT yIo-
MUHAHHUS O 3€MJIETIOJIb30BAaHUU, ACTPadallii 3€MeNb U T.1I.

HauGoiee BecoMbIM apryMeHTOM B Bompoce 0 Mecte U poiu Poccuu siBnsiercs
TO 00CTOSATENBCTBO, UTO, 0Onanas 12% tepputopuu cyuu, Beiopocsl CO, He MpeBbI-
maroT 8%, MpHU ATOM PacyeThl HE YUUTHIBAIOT BKJIAJl IOUYBEHHBIX IKOCHCTEM. Mexy
TE€M, IpeodiIalaHie XOJOJHOIO TYMUJIHOro kiaumarta B PO obecnieunsio MmoBbIIIEH-
HBIE 3amachkl OPraHMYECKOro yriepoja B NouBax. JTOT MOKa3aTesb IMOYTH B JIBa pa3a
Bbie, yeM B crpaHax EC, CIIIA, ABctpanuu u np. [lousl PO conepxar B mecTh
pa3 OoJblle yriiepoja, 4eM pacTUTEILHOCTh! YUeT BKiIaja 1mo4B B OaiaHce yriepoja
oOsi3areneH. Cymmaphblii BbiOpoc B Poccum nByokucu ymiepoga umm COgz-
SKBUBAJIEHTOB OLICHUBAETCS B 2.5 MIIPJ T, YTO B MEPECUETE HA YITIEPOJ COCTABIISAET
nopsiaka 681 muH T C. PesepB cexkBectpannu B mouBax P® okono 3.6 mapa T C, unm
6omnee 13 mapa CO2-3kB., uTO cocTapisieT 6onee 19 cyMMapHBIX TOIOBBIX BHIOPOCOB
MApHUKOBBIX a30B.

Jerymudukanus sBISeTCs CJIECACTBUEM MUHEPATU3allMU T'yMycCa 3a CUET YBEJIH-
YEHUsl a’pallid TOYB B pe3ysibTaTe 00padOTOK. YCTpaHEeHHE M30BITOYHOUM al’paiu 1
YBEIMYECHHUE MOCTYIUICHUS] OPraHUYECKOTO BEIECTBA MPUBOASIT K HOBOMY PaBHOBEC-
HOMY COCTOSIHHIO. B GopealibHbIX Jiecax MUHUMAaJIbHA a30T(UKCAINsI, TO3TOMY OanaHc
JOCTUTAeTCd B Te€UeHUE ce30Ha. PakTopamu, BIAUSIONIMMH Ha 3amachl yrjieposa, sBis-
toTcss 00padoTka (85%) u 3posus mouB (15%). ctopudeckun noussl PO motepsiam
OKOJIO 3.6 MIpI T ymiepoJa U3 BEPXHEr0 METPOBOTO CiiosA. Bo3BpailieHue 3Toro yrie-
polla B IMOYBY SIBJISIETCS PE3E€PBOM MHUIIMATUBBI «4eTbIpe npomuiuiey» misa PO. 3a 30
JIET CEJIbCKOXO35MCTBEHHBIE MTOYUBBI MOTEPSUIA OKOJIO 16% 3amacoB rymyca, B TO BpeMs
KaK B 3alaJIHBIX CTpaHax mokasaresib gocturaeT 50% u 6ornee.

[TouBeHHbI MOKpOB Poccun numeeT psin ocodeHHocren: 74% B 30HE «MEP3I0T-
HeIX» (<-4.7 °C), 80% «O6opeanbubix» nmouB (<0 °C) — ¢ MOUTHBIMH OTOP(HOBAHHBIMHU
MOJICTHIIKAMH ¥ TIOHM)KCHHOM MHTCHCHUBHOCTBIO OMOJIOTHYECKHX IporieccoB u 80%
MMOBEPXHOCTHOTO CTOKA MPENICTaBIEHO (DparMeHTUPOBAHHBIM JeTpuToM. [loTemnienue
YBEJIMYUT MOIIIHOCTh aKTUBHOTO CJIOSl B MEP3JIOTHBIX 00JIACTSAX, MHULUUPYET TOpGo-
oOpa3oBaHue, MOBBILIEHUE YBIAXHEHUSI CTUMYJUPYET pa3BuTue pusocdepsl u odpa-
30BaHUE TyMyca B KOJKHBIX PETMOHAX, a B 1I€JIOM MOYBbI POCCHU CTaHYT CTOKOM aTMO-
chepHoro yriuepoaa.

OKoHYaTeNbHO MOHATHO, YTO KYpC HA UMITOPTO3aMEIlIEHHUE, KAK OTBETHAs Mepa
Ha CAHKUMU KOJUIEKTUBHOTO 3araja (OKOHYATelIbHO pa3pyIlIMBILIKE JTUOepTapuaH-
ckuil MU( 0 MEXIYHAPOAHOM pa3/ielIeHUH TPyAa U Koomepaluu), ObUT I1aromM B Bep-
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HOM HANpaBJEHUU — CO3/IaHHE CTPATETMUYECKUX CYBEPEHHBIX NMO3ULUN albTEPHATHU-
BOH TJI00aJIbHBIM MPOIECCaM.

B HOBBIX KPH3HUCHBIX YCIOBUSX KapTHHA MHPOBOTO PBIHKA MPOAOBOJIBCTBHUS
OyZeT CyIIeCTBEHHO TpaHC(HOPMHUPOBATHCA, HECMOTPS Ha CACPMKAHHBIA ONTHMH3M
npencraButeneit @AQO. BrioaHe BO3MOXHO COKpalleHHE aCCOPTUMEHTA KYJBTYpP 10
cTparernyeckoro Haoopa. [IpoGnema OuoTomamBa TepsieT akTyalibHOCTh. M Hao6o-
poT — obecrnieueHne COOCTBEHHOM MPOJIOBOJILCTBEHHON O€30MacHOCTH CTaHOBUTCS
0e3yCIIOBHON JOMHHAHTOW. ToBapHOE MPOAOBOILCTBHE UMEET BCE IMAHCHI CTaTh OC-
HOBHBIM KOHBEPTHPYEMBIM aKTUBOM M aJIbTEPHATUBOW @K€ SHEPTOHOCHUTEIISIM,
oOecrnieunBasi BeC Ha MEXKIYHApOJHOM ypOBHE M CTaOMJIBHOCTH BHYTpPU CTpaHbl. B
ITUX YCJIOBHSX BCAKOE MOCATATENBCTBO HA 3€MJIM CEJIBCKOXO3SIMICTBEHHOIO Ha3Haye-
Hus Poccuu, nepeBos ux B Apyrue KaTeropuu, MpeajoKeHus: 00 OTMEHe KaTeropui
3€MeNb, COCTABIMIIONIMX CYTh psia NPEMIOKEHUNA OPraHOB BIACTH, HEBO3MOKHO.
JInmuen 3emaM sl IpOU3BOACTBA MponoBosibCTBHUS B Poccnm Het! IIpomoBoiib-
CTBEHHasi 0€30M1aCHOCTh U MOJAJEPKAHUE IKCIOPTA CEIbCKOXO3SHCTBEHHONW MPOIYK-
LIUH, XOTs Obl HA HBIHEIIHEM yYpOBHE, OyAyT oOecrieunBaTh Te ke 130 MIIH ra namHu
Hyke 60-11 napayeny, U3 KOTOpbIX MpuMepHO 40 MIIH ra BPEMEHHO BBIBEJICHO U3 aK-
TUBHOTO 000poTa. Pacuersl Ha TO, YTO MOTEIUIEHUE KIMMaTa PACIIMPUT IUIOLIAAH
CEJIbCKOXO3SIMCTBEHHBIX yroauil Ha CeBepe, WLIF030PHBI, ITOCKOJIBKY 311€Ch IIPEXKIC
CJIEIyeT MPEOoJ0JIeTh HEraTUBHbIE JeMorpaduieckue TPeHAbl U OCTAHOBUTH COLIM-
aIbHOE OIYCTHIHMBAHUE, B IEPBYIO odepens B HeuepHozemuoit 3oue PO. Haobopor,
apuau3anus I0KHBIX PETMOHOB, B TOM YHCIIE€ TPAAUIIMOHHBIX (GKUTHHID, YCUIUTCS,
000CTpUB MPOOJIEMBI COLIMYMa, cocTaBstoliero 6omee 30 MIIH yer.

Crarss 3.4 Kuoto IIpoTokosa B Ka4eCTBE OJJTHOTO U3 HHCTPYMEHTOB CHYXKEHUS
KOHIICHTpAllMM MAapHUKOBBIX Ta30B B arMmocdepe mnpeaycMaTpuBaeT BO3MOKHOCTb
MU3MEHEHMS 3EMJIETIONB30BAHUS U JIECHOTO XO35MCTBA, TEXHOJOTUU CEJIbCKOXO03SIM-
CTBEHHOT'O IIPOU3BOJICTBA ISl HAKOIUIEHUS YTriepoa B MOYBax, HapUMep, Mepexo
Ha rymycocOeperaroiire ceBoo0OPOThI, COKpPAIIEHHE MEXaHUYECKUX 00paboTOK U JIp.
Kuoto IIpoTokon B cBOEM OCHOBE paccMaTPUBAET TAKKE LMKJ YIIepoAa, KOTOPBIN
BKJIFOYAET pe3€pBYyaphl U NOTOKH YIVIEPOAQ, T.€. YBEIUUEHUE IPOJYKTUBHOCTH TAKKE
ABJISIETCS MTHCTPYMEHTOM CMSITYEHMS KIMMATUYECKUX M3MEHEHMI. OIHAaKO MepeyeHb
yudeTa JiecoB kareropueil «Knoto jiecoB Wi yriaepoJHbIX JIECOB» C OCOOBIM PEXHUMOM
JIECOMNOJIb30BAHUS BKIIFOYAET HOPMY O€3BO3BPATHOTO JIECOMOB30BAHUSA. JTO CBSA3AHO C
TeM, 4To buomacca KroTo jecoB CTaHOBUTCS OIJIaU€HHOW MUPOBBIM COOOIIECTBOM KaK
Bkl PD B cMsArueHne n3MeHeHni KiMmara. B nepcrnektuse, B ciiydae BBOJIa TaKUX 3€-
MEJIb B CEJIbCKOXO3SMCTBEHHBI 000POT, 3TOT BKJIAJ JTOJHKEH ObITh KOMIIEHCUPOBAH Ha
peiHKe yriiepoaa. [Toaromy PO kareropudecku cieayer NpOTUBOCTOATH KOHBEPTUPOBA-
HUIO HEUCIOJIb30BAaHHBIX 3EMEIIb CENBCKOXO3SIMCTBEHHOTO Ha3zHaueHus B jeca Kuoro.
Crnemyer cuMTaTh MX KAaTEropueil CeNbCKOXO3SIMCTBEHHBIX YIOAMA U BKJIIOUUTH B BUJ
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3€MJIENIOIb30BAaHUS «MHOTOJIETHUE HACAKIACHUSD, B TOM YHCIIE JJISl IPOM3BOACTBA TEX-
HUYECKOM Onomacchl. Takol BapuaHT BXOAMUT B 4MCIO pasperieHHbx Kuoto IIpoTtoko-
JIOM, BO3BpAIIIEHUE UX B MPOU3BOCTBO MPOJOBOJILCTBUS HE TPEOYET COTJIacOBaHUN. ITO
rapantupyetr PO BO3MOKHOE MPEUMYILIECTBO B YCIOBUSIX HApACTaHUs MPOIOBOJILCTBEH-
HOT'0 KpU3KCa B CBS3U C apuIu3allueil KIMMara U YBEJIMUYECHUEM YHMCICHHOCTH HACEICHUs
3eMJIH.

CornacHo noaxonam, neknapupyeMbiM Pociecxo3oMm, Bee neca P oTHocATCA
K yOpaBJsieMbIM, M, TAKUM 00pa3oM, OTMEYAEMbIl €CTECTBEHHBIH POCT JIECOB B pe-
3yJIbTaTe MOTEIUICHUSI KJIUMaTa I0JHKEH PacCMaTPUBATHCS KaK BKJIAJ CTPAHBI B CMSAT-
YEHHE KJIMMATHYECKUX M3MeHeHuU. Tak, corslacHo HamumonanbHOMY KagacTpy al-
TPOIOT€HHBIX BHIOPOCOB M3 MCTOYHUKOB M a0COPOIMU MOTIOTUTEIISIMA MTaPHUKOBBIX
ra3oB, HE peryjupyeMbix MoHpeanbCcKkuM mpoTokoioMm (HannonansHeil kagacTp), B
2018 r. B cexTope 31U3JIX HaOmI10/1a710CH MOTJIOIICHUE TAPHUKOBBIX Ta30B B pa3Mepe
590.6 muH T CO2-3KB., 4YTO CHU3WIO OalaHC BHIOPOCOB M MOTJIOUICHUS MAPHUKOBBIX
ra3oB B P® na 26.6%.

OO6mue 3amacel yriepoaa B JiecHoW Ouomacce P® cocTaBigiOT OKOJIO
33Mapa T C, T.e. BBIOPOCHI COCTaBISIIOT OKOJIO 2% OT 3amacoB B OMOMAacce JIECOB.
JI1s koMIieHcalu BEIOpOCOB HE0OX0AMMO, 4yTOObI Jieca PO yBennuuBaiiu 6uomaccy
MMEHHO Ha 2% exeronno. [lo3nnms Pocrmecxo3a Bomuia B 4MCIO TIIaBHBIX UHCTPY-
MEHTOB BBITNIOJIHEHUS 00s13aTenbcTB PD mo cmaryenuto nusmMeHenuii kiaumara Ha [la-
PUKCKOM COBEUIAHWHU, OJHAKO OHA MPAKTUYECKU HE peajin30BaHa. Takoll BUPTyallb-
HbIi Bkiag PD B cMsrueHre u3MeHEHU MUPOBBIM COOOIIECTBOM IMPUHAT HE ObLI, a
HanmonanbHasi cuctemMa ydyera BHIOPOCOB MAPHUKOBBIX Ta30B dKOCHUCTeMamu (Jiec,
CTeIb, TYHAPA, BOJHBIC MPOCTPAHCTBA U T.J.) MPEObIBACT B CTAIUU JOKTPUHAIBHOTO
00CYXKIeHHS.

[Tocnennee cepbe3HOE COBENIaHUE IO BONpocy HannoHanpHON CUCTEMBI yueTa
OaJlaHCca M YMUCCUU MMAPHUKOBBIX Ta30B ObUIO MPOBEAEHO BUlle-TIpeMbepoM B.B. A6-
pamuenko B ®UILI «IlouBennsiii unctutryT um. B.B. [JokyuaeBa» 16 Hosi0pst 2021 r.
[Toagnucan cooTBeTCTBYIOIMN NpOTOKON ¢ mopydeHusimu g @OMBos. B urore
0JI00peHa METOJ0JIOTHSI, KOTOpasi TapMOHU3UPOBaHA C METOAOJOTUYECKUMH TIOJIX O-
namu, uznoxxkeHHsiMu B PykoBoacTtBax EC, IPCC, 2006 ¢ nONOJHEHUSIMU U pa3bsic-
HeHusiMU 2019 1., COCTaBIEHHBIMU SKCIIEPTAMU MEKIYHAPOIHOW TMAHEIU MO0 H3Me-
HEeHUIO KiuMara. Poccuiickon @enepauuu mpyu co3aaHud HarmoHaIbHOW CUCTEMBI
MOHUTOpHWHTA OayaHca MapHUKOBBIX Ta30B CIEIYET MPUACPKUBATHCS BTOPOTO U Tpe-
THEro YpPOBHS ydera, ob6o3HaueHHbIX B nokymeHTe IPCC. I[lpu pabore Ha BTOpOM
YpOBHE MPUMEHSIOTCS 3HAUEHMSI 3TAJOHHBIX 3aMacoB yriepoaa u/uiu koddduireH-
TOB U3MEHEHUS 3aMacoB, alallTUPOBAHHBIC K YCIOBUSIM KOHKPETHOM CTpaHbl U CKOP-
PEKTUPOBaHHBIE HA OCHOBE UMEIOLIEHCS B CTpaHe HH(OPMALIUH.

62



IInenapusle qOKIaabI

B Poccun umeercst Gonee netanbHasi uHGOpMAaIHs O MOYBAX, KIIMMAaTe U HAa3eM-
HOM TMOKpoBe, 4eM pekomeHaoBaHo 3kcrepramu IPCC. MoryT ObITh HCIOIB30BaHbI
[TouBennas xkapra PCOCP macmradba 1:2 500 000, Equnblii rocyiapcTBEeHHBIA peecTp
noyBeHHbIX pecypcoB Poccum (2013), Peectp MHIMKATOPOB KauyecTBa MOYB CEIBCKOXO-
3qiicTBeHHBIX yroauii Poccuiickoit denepanmu (2020), kapTa NOYBEHHO-IKOJIOTHYECKOTO
paiionupoBanus Poccuiickoit ®eneparyin M 1:2 500 000. B uneane nomkHa ObITh CO3/1a-
Ha CHUCTEMa WHBEHTapU3allMM MOCTOSHHBIX, CTATUCTUYECKH PENPE3CHTATUBHBIX y4acT-
KOB, BKJIIOYAOI[Asl OCHOBHBIE KJIMMATHUYECKUE PETHOHBI, TAKCOHBI MOYB, CHCTEMBI HC-
MOJIb30BaHus 3eMelb. B aToM mane npukaz Munobpuayku Poccun ot 5 despans 2021 r.
Ne 74 «O monuronax» BecbMa BaXKEH M CBOEBPEMEHEH, B TOM YHCIE JJISl pealn3aluu
HanponansHoro rana MeporpusTiii IEpBOTo JTara aAanTalud K U3MEHEHUsIM KJIuMara
Ha riepuo 1o 2022 r. (pactiopspkenre [Ipasutensctea PO ot 25.12.2019 1.).

MunoOpHayku Poccum, sBissch KpymHEHIIMM 3eMIienofib3oBareiieM (0osee
1.3 mMuH ra), MOXeT U JOJKHO ObITh OTBETCTBEHHBIM 3a co3fanue deaepaibHOU MO-
HUTOPUHIOBOM CETH METOJMYECKUX TOJIMIOHOB JIMOO TMOJMIOHOB CMEUIAHHOTO
Ha3zHayeHMs. BakHbIM ceffyac ABIISE€TCS SKCTPEHHOE NMPUHATHE HOPMATHUBHBIX aKTOB
@OV Bamu B yacTu penpe3eHTATUBHOCTH, Pa3MELICHHs] U THUIOJIOTHMH KapOOHOBBIX
MIOJINTOHOB, (pepM W IPyTrUx BapHalMil TeCTOBBIX IIomanok B Poccuiickoit denepa-
uuu. PazpaboTtanbl HAy4YHO-00OCHOBaHHbIE, COOCTBEHHBIE MTPEIIOKEHUSI 110 TUIIOJIO-
I'MH MOJIMTOHOB C YYETOM aHAIUTUYECKUX 0000IEeHNII MUPOBON MPAKTUKH IO LieJe-
BbIM (DYHKIIMSIM U TUMAM KapOOHOBBIX (GepM TpH PA3IMIHOM 3EMJIIEMOJIb30BAHUU.
CeTb KapOOHOBBIX NOJUTOHOB (PEAEPATTLHOIO YPOBHS MOKET ObITh CO3[]JaHA HAa OCHO-
BE KOMIMWIJIATUBHON CTpaTu(PUKAIMK KIMMAaTHYECKHX TOSCOB, PEKOMEHJIOBAHHBIX
[PCC (nmocneanee ooHoBieHHE ceHTAOPH 2021 T.), 1 pa3HOOOpa3Usi MOYBEHHOIO MO-
kpoBa Poccurickon ®enepannu. JlanHas rpynimupoBKa U KapTa-cxema IpeICTaBIsIeT-
Csl BIIEPBBIE.

JloykeH OBITh CO3/1aH Takke 0JIOK OMEepaTUBHOIO, TOYHOTO U HU3KO3aTPATHOTO
MOHUTOPHUHTA U OOHOBJIEHUs Bcel 0azoBoil uHpopmanuu. Hanbosiee nepcneKTUBHO
JUIA 3TUX LeJed HCIOJIb30BAHUE AUCTAHLMOHHBIX, CITyTHUKOBBIX TeXHOJOTrui. OT-
JeJibHbIe OJIOKH CITyTHUKOBOTO MOHUTOPHHIA 0a30BbIX JAHHBIX YKe CYIIECTBYIOT, HO
HYKJAIOTCS B 10pa0OTKE U Pa3BUTUU TaK K€, KaK U METOAbI CITyTHUKOBOIO MOHHUTO-
PUHIa TEXHOJOTUM UHTEPHETA BEIICH, HEMPOCETEN U MOJIENIEN, COBMEILEHHBIX C TEX-
HOJIOTHSIMU MIPOCTPAHCTBEHHOTO MOJENIUPOBaHus. Bce METObl M TEXHOJIOTUH JOJIXK-
HBI CEPTUPUIMPOBATHCS, TECTUPOBATHCS U Pa3BUBATHCS.

BecbMa Ba)KHBIM U MEPBOCTENEHHBIM SIBIISIETCS CO3/1aHUE U YTBEP)KJIEHUE HO-
BbIX, a TAK)K€ JICTUTUMHU3ALMS CYIIECTBYIOIIMX CTaHAAPTOB U METOJMK aHAJIUTHYE-
CKOro oOecnedyeHusi 1 HeoOXOAMMOro MUHHMMYyMa arapaTHO-1a00paTOpPHOrOo KOM-
wiekca. B OUILL «IlouBennsit nHcTuTyT MM. B.B. Jloky4yaeBa» mpoBEAEHO Takoe
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000011IEeHNE B YaCTU METOJMK aHAJIUTUYECKOrO0 OOECIEeUeHUs 1 MUHUMAJIbHOTO (hu-
3UKO-TEXHUYECKOTO Oazuca.

[To npenBaputenbHbIM OOOOLIEHUSIM KOJIUYECTBO METOJWYECKUX IOJIMIOHOB
TpeThero ypoBHs MunobpHayku Poccun nomxHo ObITh opsaaka 50. Takas ceTb Mo-
XKET OBITh CO3JaHa HA OCHOBE CYUIECTBYIOIIEH THIIOJIOIMHM OpPraHU3ALMA HAyKd U
BbICILIErO0 00pa3oBaHUsl MUHHUCTEPCTBA MyTEM CO3JaHUSI U COOTBETCTBYIOILEIO HOP-
MaTUBHO-IIPABOBOI'O COIIPOBOXK/ICHUSI KAPOOHOBBIX METOAMYECKUX MOJUTOHOB Ha OC-
HOBE Bxos1X B chepy ero aesrensnoctu HUY u BY3oB (koHcopimymoB). OTme-
TUM 0CO00, YTO MOHHUTOPHHTOBYIO CETh MOJUTOHOB Ha 3eMisix DeaepaabHOro Mo-
yuHEHUs U 3akperuieHHbpx 32 @OVBamu nenecoodpa3no u Heobxoaumo (G opmupo-
BaTh C YYETOM M pacliupeHHeM (yHKIIMOHAJA FOCYAapCTBEHHBIX OIOJKETHBIX yupe-
KICHUM, BXOJAIIMX B UX 30HY OTBETCTBEHHOCTU. Hampumep, s MuHcenpxosa Poc-
CUU 3TO CETh PETMOHAJIBHBIX arpOXUMIEHTPOB U MEIUOPATUBHBIX YUPEKICHUHN, IS
Musnnpupoasl Poccum — ceTe METEOCTaHIIMM U T.10.

YK 631.48

ITOYBEHHBIE KOJVIEKIIUU KAK OCHOBA
ITOYBEHHO-3KOJOI'MYECKOI'O MOHUTOPHUHTI A

Cyxauesa E.10.!, AnapuH B5.®.}, UBaHoBa E.A.?

! LleHTpanbHbIii My3eii nouBoBeaeHns um. B.B. Jokyyaesa, CaHkT-eTepbypr
2 OUL «MouBeHHbIN MHCTUTYT UM. B.B. [lokyyaesa», Mocksa

EcrecTBeHHO-HayuHbIe KOJUICKIIUU (OOTaHUYECKHE, 300JI0THUYECKHUE, MUHEpa-
JIOTUYECKHE U JP.) ChI'PAJi BAXKHYIO POJib B CTAHOBIIEHUHU, PA3BUTUH U MOMYJISpU3a-
MY Pa3JUYHbIX HAIMPABICHHI COBpEeMEHHON Hayku. OQHUM U3 SPKUX MIPUMEPOB Ta-
KUX KOJUICKIIMU SIBJISIFOTCA MOYBEHHbIE KoJulekuuu B.B. JlokydaeBa, koTtopsie cIio-
coOCTBOBaJIM OBICTPOMY CTAHOBJIEHUIO HOBOM HAyKH O MOYBE M IIMPOKOW MOMYJISIPH-
3anuu mouBoBeeHUs B Poccun u 3a pyoeskom (Dokuchaev, Sibirtzeff, 1893; Anapun
u 1ip., 2021). Komiekuuu cocTaBuiIu OCHOBY MEPBOr0 B MUPE MOUYBEHHOTO MYy3€sl, OT-
kpbiToro B 1904 r. B Cankr-IleTepOypre, u ctanm MaTepuanbHBIM MOITBEPKICHIEM
TeopeTnueckoi koHuenuu B.B. Jloky4yaeBa 0 CymiecTBOBaHHHM pa3HOOOpa3usi MOuB
KaK 0COOBIX TPUPOAHBIX TEJL.

K 70-m rr. XX B. BCIIEICTBUE KPUTUUYECKON CUTYALIMH C COCTOSIHUEM TOYBEH-
HBIX PECYPCOB, CIIOKHUBLICHCS B MUPE, ME€pe]] MOYBOBEIECHUEM BO3HHUKIN HOBHIE BbI-
30Bbl. K 3TOMYy BpemeHM MpakTU4ecku ObUI McUepHaH pe3epB €CTECTBEHHBIX IMOYB
JUTSL CeJIbCKOXO3AMCTBEHHBIX 1Iesiei. B pe3ynbTaTe aHTpONOTreHHOro BO3JACHCTBUS Ha

MCCTC C€CTCCTBCHHBLIX ITOYB IIHWPOKOC PACIPOCTPAHCHUE IMOJIYUYMUIN HX aAHTPOIIOICH-
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Hble (POPMBI, MHOTHE M3 KOTOPHIX HE UMEIOT aHAJIOTOB B MPUPOJIE, & UX IKOJIOTHYe-
CKH€ (PYHKIIMU CHIIBHO TPAaHC(OPMUPOBAHBI.

B cBsi3u C BBIIEN3I0KEHHBIM TPUHUIUIIHAIBHO U3MEHWIOCh HA3HAYEHUE MOY-
BEHHBIX KOJUIEKIMI. CylIeCTBEHHO BO3POCIIO UX 3HAYEHUE KAK MaTepUaIbHbIX HOCHU-
TeJe TeHEeTHYECKOM MaMATH MOYB M OMOpa3HOOOpas3usl AJsl PEUICHHs aKTyalbHbBIX
npo0eM COBPEMEHHOCTH: COXPAHEHHs MOYBEHHOTO pPa3HOOOpa3usi U IUIOAO0POIHs
MIOYB, SKOJIOTUYECKOI0 MOHUTOPUHTA, MIOUCKA MHANKATOPOB II1I00aIbHOTO U3MEHEHUS
KJINMaTa W aHTPOIIOTEHHOI'O0 BO3JECUCTBHs, COXPAHEHMS IMOYBEHHBIX 3TAJIOHOB, CO-
3nanus KpacHOW KHUTH ITOYB.

Kosnekiusi mouBEHHBIX MOHOJIUTOB U 00pa3ioB LleHTpanbHOro My3es Mmo4YBO-
Benenus uM. B.B. JlokyuaeBa (My3eil) B HacTosIilee BpeMsi HACUUTHIBAET Oosiee 3
ThIC. €UHUILL, 0TOOpaHHbIX B Poccun u npyrux crpanax (Ky6a, Cupus, Eruner, bon-
rapusi, MonaaBusi, Ykpauna, Kazaxcran, ¥Y30ekuctad u qp.). OCHOBY KOJIJIEKIIUU CO-
CTaBJISIOT MOYBEHHbIE MOHONUTHI (IIM) — npupoiHbIe MaTepuanbHble OOBEKTHI C HE-
HapyUICHHBIM CTPOCHHEM, XapaKTEpU3YIOUIUE MOYBEHHbIC WHIUBUIAYYMbI B UX TH-
MUYHBIX YepTax U COOTHOCUMBIE ¢ KapTorpaduueckumu Boienamu. K crapeimmm no
BpEMEHM OTOOpa OTHOCATCS MOHOJIUTHI YEepHO3eMa OOBIKHOBEHHOro U3 Benmko-
Ananonu (1902 r.) u yepHo3zema TydHoro u3 TamOOBCKoM 00Js1acTH, a TaKKe MMOYBEH-
HbIE MOHOJIMTBI, B3SIThIE€ YYaCTHUKAMM dKcneauiui [lepecenenueckoro ynpaBieHuUs
1908-1911 rr. A. Paiikunbsim, H.W. TIpoxopossim, K.O. Hukudopossim. I'eorpadu-
Yeckoe pa3HooOpa3ue KOJUIEKIMHA MpEeACTaBI€HO MOYBAaMU BCEX HPUPOJHBIX 30H
Poccun. Cpenn HUX €CTh TOYBBI U3 TPYIHOJOCTYIIHBIX PAOHOB APKTHUKH, UyKOTKH,
Axytun, Jlanpaero Boctoka. [TouBsl u3 komwiekuuit My3sest chopMupoBaHbl Ha TTOPO-
JaX PA3JIMYHBIX JUTOJOTUYECKUX TUIIOB, IO/ Pa3HBIMH BUJIAMU CEJIbCKOXO3SUCTBEH-
HeIX yroauid. Kosutekiusi xapakTepusyeT OOJIBIIMHCTBO THIIOB, BBIJICIICHHBIX B
«Knaccudukaruu u nuarsoctuke nous Poccum» (KuI1P, 2004 r.).

Ha ocHoBe uccnenoBanus xpansumxcs B poraax My3est MOHOJIUTOB U 00pa3-
LIOB TIOYB B Hacrosuiee BpeMs: GopMUpYyeETCsl 0codast KOJJIEKIHs co cTtaTycoM «buo-
pecypcHas» (BPK). B aty komnekiuto otodpano 6osiee 1 ThIC. MOHOIMTOB 1MOYB. Bee
OHU SIBISIOTCS OOBEMHBIMU C HEHAPYIIEHHBIM CTPOEHUEM, OOJIBIIMHCTBO W3 HUX
MMEIOT TOYHYIO reorpaMueckylo U BPEMEHHYIO MPUBS3KY, JJIS 4aCTH MOHOJIMTOB
€CTh JIeTallbHO€ MOP(OJOTUYECKOE OINKUCAHUE U XApaKTepUCTHUKA (PUBHUKO-
XUMHUYECKUX CBOMCTB. MOHOJIMTaM MPUCBOEH YHUKAIbHBIM HOMEpP, OHU (POTO3aJ10-
KyMeHTHpOBaHbI U BHeceHbl B ba3y nannbix (BJ]) (puc. 1), comepxkaryto nnpopma-
IIUIO0 O MECTE, BpEMEHHU 0TOOpa, aBTOPE MOHOJINTA, KJIACCU(DUKAIIMOHHOM TOJI0KEHUN
MOYBBI MO pa3HbIM KiaccupuUKaMoHHbIM cuctemam («Kiaccudukaius v auarso-
ctuka nous CCCPy», Ku/l[[IP, WRB), o mecte xpanenus B pongax My3sesa. Takum
o0OpazoM, BPK nouBeHHBIX MOHOJIUTOB My3es OJHOCThIO COOTBETCTBYET OIpeEeIie-
Huto bPK, nannomy B mokymentax MuHOOpHayKu, B KOTOPBIX MOJ OHMOpECypCHOM
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KOJUIEKIIMEH MTOHMMAETCs HayYHO-CUCTEeMAaTU3UPOBAHHOE, TOKYMEHTHPOBAHHOE U Ta-
PaHTHPOBAHHO COXpaHsSEMOE Ha JIOJITOCPOYHOM OCHOBE COOpaHHe OMOIIOTHYECKUX
O0OBEKTOB €CTECTBEHHOTO M (MJIM) MCKYCCTBEHHOTO MPOMCXOXKICHUSA, 00Jamaromiee
o0ImMM HabOpPOM CHEHH(PUUECKUX XapaKTEPUCTHUK, MCIIONb3YIOIIeecs AJs MpOBeje-
HUS HAYYHBIX WCCJICIOBAHMM, MPHUKIATHBIX pa3pabOToK U (W) 00pa3oBaTEIHHOTO
poreccay.

OnuCaHHe MOHOANT  Knaccudukauns MpoeuHuMs Onucakue paspeza ®oTorpapmus MOHOAWTA @oTorpadms dra Kapra Conp enbHbie daitnsl
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Puc. 1. ®parmenT ba3bl JaHHBIX TOYBEHHBIX KOJUIEKIH My3es.

[TouBennnie MmoHouTH U3 BPK B mporiecce uccnenoBanusi ObUIA YCIOBHO pas3-
JICJICHBl B 3aBUCMMOCTH OT Ha3HA4YEeHHs Ha Tpu Kareropun: «Kmaccudukarus mous,
«ITouBeHHbIe dTanoOHBI U 00BbEKTH KpacHoil kHuru mousy, «[louBeHHBINT MOHUTO-
PHUHDY.

[Ipobnema knaccupuUKaMK MOYB 3aHUMAET BAXKHOE MECTO B (PyHIaMEHTallb-
HOM TOYBOBEJICHUM U SIBJIAETCS MPEIMETOM OECKOHEUYHBIX NucKyccuid. CyliecTBeH-
HBII BKJIaJ B pa3paboTKy M ycoBepiieHcTBoBaHuEe «Knaccudukanuu moys Poccum
MoryT BHecTH MOHOJIUTHI U3 BPK My3es, xapakTepusyroiecs: 001bIINM MPUPOIHO-
KJIMMaTUYECKUM U TEHETHYECKUM pa3zHooOpasueMm (Amapud, ['epacumoBa u 1p.,
2007).

[TouBeHHBIEC TATIOHBI HEOOXOIUMBI JJIsI PEIICHUSI KaK HAYYHBIX, TAK M TIPAKTHU-
YeCcKUX 3aaad. [louBeHHBbIE ATAJIOHBI — 3TO IOYBBI, IIUPOKO PACIPOCTPAHECHHBIE B
npejieniax onpeaeraeHHon TeppuTopun (00IacTh, 30Ha, TPOBUHIIUS U Jp.) U Hauboee
SIPKO M TIOJTHO OTpa)karolre TeHEeTUYeCKUe 0COOCHHOCTH U (paKkTOphl MOYBOOOpa30-
BAaHMS OIPENICIICHHBIX MOYBEHHBIX TAaKCOHOB. MCnoyib3ysi MOYBEHHBIE ATAIOHBI W3
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KoJUIeKIIMU My3es, BO3MOKHO NMPOBOJUTH UCCIEIOBAHUS U3MEHEHUN CTPOEHUS, CO-
CTaBa, CBOMCTB, CTPYKTYpPbl MUKpOOHOMa €CTECTBEHHBIX I0YB, IApAaMETPOB UX OHO-
reOLEHOTUYECKUX (PYHKIMHA U SKOJIOTMYECKOT0 NOTEHIMANA 10/ BIUSHUEM aHTPOIO-
TE€HHOI'O BO3JEHCTBUS U U3MEHEHHUS KJIMMATA.

B pesynbrare rinodanbHOTO M3MEHEHMs KJIMMAaTa W Pa3HBIX BUIOB aHTPOIIO-
TE€HHOI'O BO3JICHCTBUS B MOCJIEIHUE JECATUIETUS BO3HUKIIA OCTpas HEOOXOIUMOCTb
COXPAHEHUS PEIKUX U MCYE3AIOLINX [T0YB KaK yCJIOBUS 00€CIeUeHHs BUIOBOIO U 10-
MyJSAIAOHHOTO pa3HooOpa3ust Guopsl U (ayHbl, HOCUTENS MaMsITH JaHamadTa u ye-
JIOBEYECKOM KyJIBTYPBI, 0COOO0H CPEJIbI IJIsl SBOJIOIINH KUBBIX OPTaHU3MOB. B CBs3M C
9TUM BakHe#en 3amaueit mononaeHnss bPK Mys3es siBisercs cOop u XpaHeHHE MO-
HOJIMTOB PEIKUX M Hcuezarmux noyB Poccum kak o0bekToB KpacHoil KHuru

(puc. 2).

HPACHAR KHWMA NOYE
AEHHHTPARCKOR DERACTH

RED DATA SOILS BOOK
QF THE LENIKGRAD REGTON

Puc. 2. [TouBeHHBII MOHOJIUT (TTOA30J1 WJUTFOBHAJIBHO-KENE3UCTHIN) U3 Kosekuuu LIMIT u
¢dbparmentsl KpacHoli kHuru mouB JIeHWHrpajckoW o0JacTH: CTEHKA MOYBEHHOTO pa3pes3a
(cneBa, B IIEHTpE CHH3Y), PACTHTEIBHOCTh — COCHOBBIH JieC (B IICHTPE CBEpXY); 00JI0XKKa
Kpachoit kauru nous JleHuHrpackoit o61acTu (crpaBa cBepXy); MECTOTIONOKEHHUE HA Kap-
Te o0bekTa B KpacHoii kuure (cnpaBa causy) (Amapus, Kacatkuna u ap., 2007).

dopMUpOBaHUE KOJUIEKIIMM MOYBEHHBIX MOHOJIUTOB AJis nene «llouBeHHoro
MOHUTOPUHIa» HEOOXOAMMO U JJIs UCCIIEI0BAHUS MPOCTPAHCTBEHHO-BPEMEHHOMN M3-
MEHUYHMBOCTH COCTaBa M CBOWCTB IOYB, CTENIEHU WX aHTPONOTEHHOTO 3arps3HEHUs U
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nerpagaiu. bPK oTkpbIBaeT BO3MOXKHOCTh HCCIENOBAaTh, COXPAHATHh U MPEYMHO-
’KaTh CBEJICHUA O MOYBAX KOHKPETHOW TEPPUTOPUHU KaK «raMaTu Janmamadtay. Hc-
cnenyst [IM u cpaBHUBAas JaHHbBIE IO HUM C COBPEMEHHBIMU IIOYBAMH TOTO KE pano-
Ha, MOKHO YBUJETh BCE 3HAYUMBbIE H3MEHEHU S, TPOUCXOIUBIIHNE B 3KOCHCTEMAX.

K 3amadyaM no4BEHHO-IKOJIOTHYECKOTO MOHUTOpUHTa Ha 0cHOBE bPK oTHOCAT-
Col:

— OLICHKA TMHAMUKH PA3JIMYHBIX XaPAKTEPUCTHUK IOYB 3a ONPENECIECHHBIN MPO-
MEXYTOK BPEMEHHU BCIICJCTBHE PAa3IMYHBIX BHUJOB Jerpafanuu (3po3us, aediasaims,
3arpsA3HECHUE TSHKEJIBIMA METAJNIAMHU U TEXHOTCHHBIMU PAIMOHYKIIMIAMU) WA U3MeE-
HEHU KIIMMATHYECKHUX MTOKa3aTelleu;

— OIICHKA U3MEHEHHSI MUKPOOHOMa TOYB;

— OILICHKA BIIUSIHUSL CEJIBCKOXO3SIMCTBEHHON HArpy3Ku WM JIPYTHX BHUJIOB aH-
TPOIIOT€HHOT'O BO3ACHCTBUS HA TIOYBHI.

B kadecTBe mpuMmepa MOYBEHHO-3KOJIOIMYECKOTO MOHHMTOPUHIA AHTPOIOTEH-
HOTO BJIMSIHUSL HA IPUPOJHYIO CPEly MIPUBEICHBI IaHHBIE COJIEPKAHNS TEXHOTEHHOTO
Cs-137 B mouBax Kamennoit crenu (Boponexckas obnacts) (puc. 3). Uccnenona-
JUCh 00pa3iibl U3 MOHOJMTOB, OTOOPAHHBIX IO MEPBBIX SJAEPHBIX UCIBITAHUNA, U CO-
BPEMEHHBIX NOYB. TEeXHOTeHHBI PAaTUOHYKIH] ObUl OOHAapy>KE€H TOJBKO B COBpE-
MEHHBIX MTo4Bax (Amnapus u ap., 2017).

B Boarorpaackoi 061acTu Ha OCHOBE KOJUICKIIMM My3est MpOBOISTCS HCCIIe-
JIOBaHUSI TYMYCHOTO COCTOSIHUSI B TIOYBAaX Pa3HBIX CPOKOB OTOOpa MOHOJUTOB M 00-
paslioB B TPEX THUIIAX SKOCUCTEM (LIEJIMHHAS CTEMb, MAaXOTHBIE YIOJbs U 3aIUTHBIC
necoHacaxaenusi) (puc. 4). Llenb paboOThl — OIIEHUTh BEJIWYUHY SMHUCCUU YTJIEpoJia
OpraHUYECKUX COCAMHEHUM U ero JCMOHUPOBAHUS B MMOYBAX — OJWH U3 BaXKHBIX (DaK-
TOPOB U3MEHEHUS KINMAaTa.

B 2021 r. 6putn HayaThl paOOTHI MO JTOMOJHEHUIO MH(GOPMAIMKU O TOYBAX U3
BbPK naHHbIMU MeTareHOMHOro aHanuza. [[ns onpeneneHuss MUKpoOHOMa ObLIO BbI-
OpaHo MATh OOBEKTOB — TUIHUYHBIE MPEICTABUTEIN MOYBEHHOTO MOKPOBAa TaEKHOM,
JIECOCTENHOM U CTENHOU 30H Poccuu. bpuio onpeneneHo TOYHOe MECTOHAXOKICHUE
MecTa 0TOOpa TTOYBEHHBIX MOHOJIUTOB, IIOBTOPHO 3aJI0’KEHBI HOBBIE TIOYBEHHBIE pa3-
pe3bl, U3 KOTOPBIX OTOOPaHBI 00PA3ITHI JIsl MPOBEICHUS METaAr€HOMHOTO aHAIN3A.

[lepBbIil 3Tanm MOJEKYISIPHO-TEHETHUYECKOT0 aHajM3a COCTaBa MHUKPOOHOMOB
BEPXHHUX TOPU30HTOB HMCCIIEIOBAHHBIX MOYB ObUI MPOBEAEH Ha OCHOBE MeTabapKo-
nvHra totaapHou nmouseHHou JJHK ¢ ompeneneHneM TakCOHOMHYECKOW CTPYKTYPbI
npokaproTHOTro coobmiectBa nocpeactBoM NGS-cekBenupoBanus rena 16S-pPHK.
BrisiBnens npeacraButenu 42 0akTepuagbHbIX U 2 apXeWHbIX (UIIYMOB, CPEau KO-
TOPBIX JOMHHHPYIOIIEE MOJOKEHUE 3aHuManu npeacraBurenu 10 ¢umymoB, B TOM
yuciie JeBATH OakrepuanbHbix: Actinobacteria (33.5%), Proteobacteria (28.4%),
Acidobacteria (8.3%), Verrucomicrobia (7.7%), Bacteroidetes (4.2%), Chloroflexi
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(3.0%), Gemmatimonadetes (2.3%), Firmicutes (2.1%), Planctomycetes (2.0%); u
oxHoro apxeiHoro — Thaumarchaeota (2.6%). bakTepun ¢ HEyCTaHOBJICHHBIM CH-
CTCMATHUYCCKHM IIOJIOKCHUCM Ha YPOBHC (I)I/IJIYMa B CPCAHCM COCTABJIAIIN 4% ot co-
CTaBa MOYBEHHOTO MHUKPOOMOMa, HaMOOJbIIEe MX YHCIO OOHAPYKEHO B JIEPHOBO-
MOJI30JIMCTHIX MouBax JIeHnHTpaackoit odsactu (o 8.0%) (puc. 5).

1110 110,0 1244

47,7 38,3 36,1 27,1
46,0
> S N > *

Puc. 3. CneBa — ¢poTo MoHOnMTa YepHOo3ema, oroopanHoro H.H. CokonoBsiMm B KameHHoOiM
crenu B 1929 r.; cipaBa — rpaduk conepxxkanust Cs-137 B BepXHUX TOPU30HTaX COBPEMEH-
HbIX T0YB KaMeHHOM cTenu.
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Oco0eHHOCTBIO TTOUYBEHHBIX MOHOJIUTOB W OOpAa3IOB SBJSCTCS COXPAHCHHC B
HUX OMOTEHHOTO MOTEHIMaNa (IJI0J0PO/INs), HE3aBUCUMO OT CPOKOB XpaHeHus. Mc-
CJIeTOBaHUSI TTIOYBEHHOTO MUKpPOOMOMa B 00pasiiax, OTOOPaHHBIX W3 MOHOJIUTOB Yep-
HO3€Ma U IMOJ30JIMCTOM MMOYBBI, ITOKA3aJl0, 4TO B HUX coxpaHwiachk JIHK nouBeHHbIX
MHKPOOPTaHU3MOB, TIPH 3TOM COCTaB JIOMHHAHTHOTO COOOIIECTBA MHKPOOHMOMA ap-
XUBHBIX 00pa3IloB uepHO3eMa ObLI CX0XX C HAOOPOM JIOMHHAHTHBIX TAaKCOHOB B €r0
HatuBHOM aHajore (lvanova et al., 2017).

3axnmouenue. II0UBEHHbIE MOHOJIUTHI SBJISIIOTCS CBOETO POJIa «IIACTIOPTOM) T'e-
HETUYECKOTO THITA TI0YB. Vcnoib30BaHNE MMOYBEHHBIX MOHOJMTOB My3esl ITO3BOJIUIIO
npoBectu paboty mo Bepudukanuu u corepuieHcToBanuo Kull1P (2004 r.), BbI-
SIBUTh JIMHAMUKY KaJIbIIMs B CTEIHBIX U TaeXHBIX mouBax (Lapenis et al., 2008; Law-
rence et al., 2005) u coaepkaHus eCTECTBEHHBIX paauoHyKIuaoB (22°Ra, 22Th, °K) n
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TexHorenHoro *’Cs B moysax pasHBIX PErMOHOB €BpOIeicKoii Tepputopun Poccun
3a J10rocpouHbIi eproa (Anapus u ap., 2017; Mingareeva et al., 2022).

Conep:xaHHe rymMyca B I04Be BOCTOYHOIf J1eCOM0J0CHI
(p. BI1-4) Beaonpyackoro noJiuroHa
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Puc. 4. ®oro monHonmuta yepHozema u3 koJutekiuu L[MII (Bonrorpanckas oGnactb)
Y rpaduK TMHAMHUKHU coAepkaHus rymyca 3a 70 er.
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Puc. 5. Ctpykrypa MUKpPOOHOTO (TMPOKAPUOTHOI0) COOOIIECTBAa B JCPHOBO-TIOA30IUCTOM
nouse (A) Ha yposue ¢purymos (B) (Aparin et al., 2020).

BPK My3es OTKpbIBa€T YHUKAJIbHYIO BO3MOXKHOCTD JIJIsI MOJYy4YEeHUST (DOHOBBIX
XapaKTEPUCTUK TOYB U UX U3MEHEHHsSI BO BPEMEHH, a TAKXKE MCIOJIb30BaTh MOYBEH-
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HBIII MOHOJIUT B KaueCTBE perepa JJisi HauboJjiee TOUHOTO U TMOJHOT'O BBISBIICHUS W3-
MEHEHUM, TPOMU3OLICAIINX C TOYBOM 3a ompeaesieHHbl nepuoa. Co3gaHue peruo-
HaiaeHbIX BPK HeoOxomuMo ny1s oOecrieueHust nHGopManmein U TOKYMEHTHPOBAHUS
00beKTOB ENMHOr0 TOCY1apCTBEHHOTO peecTpa MOYBEHHBIX pecypcoB Poccuu, Bbize-
JICHUSI U COXPAHEHHUSI ATAJJIOHOB €CTECTBEHHBIX THUIIOB MOYB, a Takxe 00bekToB Kpac-
HOM KHMTH.

KoMmIiekcHbI MpOCTPAHCTBEHHO-BPEMEHHOM aHAIU3 XapaKTEPUCTUK MOYBEH-
HBIX MOHOJIUTOB U UX COBPEMEHHBIX aHAJOTOB, OTOOPAHHBIX B TEX YK€ CaMbIX pailo-
Hax ¥ MeCTax, JacT BO3MOXXHOCTh YCTAaHOBHUTHh Hambojee WHGOOPMATHUBHBIC MMOYBEH-
HbIE WHIUKATOPHI TI00aThHBIX W3MEHEHHM, pa3padoTaTh MPOTHO3HBIC JBOJIOIMOH-
HbIe MOJieN (YHKIIMOHUPOBAHUS TTOYB IMPU PA3IMYHBIX CIICHAPUSIX W3MEHEHHMS KIIH-
MaTa U aHTPOINOT€HHOW HAarpy3KH Ha MOYBBI.
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['moGapHBIEe KIMMATHYECKHEC H3MEHEHWSI, IIPOUCXOIAIINE Ha 3eMJIe, M CBS3aH-
HBbIC C HUIMHU TPOTHO3BI MMOCJICCTBUH ISl YeioBeYecTBa U OMOCepsl B IIEJIOM B TIO-
CJICTHUE TOJBl HAXOIATCS TOJ MPUCTAILHBIM BHUMAHHEM KaK YUYEHBIX, TaK U TOCY-
JTapCTBEHHBIX CTPYKTYp. ITouBa — «(hOKyC» IKOCHCTEMBI, HMEHHO 3/IeCh B «KPUTHYEC-
CKOM 30HE» ITPOMCXOUT B3aUMOIeCcTBHE Ouochepsl ¢ aTMochepoit U ruapochepoid.
[TaneonouBbl — ApEBHUE TIOYBBI, KOTOPHIC OBLIM BKJIFOYCHBI B T€OJIOTHUYCCKYIO JIETO-
MUCh U POPMUPYIOT MMAJICOTIOYBESHHBIC aPXUBHI (THICSYU W MIJUTHOHBI JIET), COXpaHs-
fomue (pU3NYecKyro, OMOJOTHYECKYI0 U XMMHYECKYIH0 HH(OPMAIMI0 O MPOILIBIX
smoxax. bHoreoxuMmuueckas 3ammch, MPEICTaBICHHAs B IMajieONOYBaxX, MO3BOJISET
BOCTIPOM3BECTH MPAKTUYCCKH HEMPEPHIBHYIO KApTUHY SBOJIIONHMH JIaHIIAPTHON
000J109KM 3eMJTM TIpH BKJIIOYCHHH B cepy HaIIMX HCCICIOBAaHUN BCEX TMajeore-
nochep, korma-nubO CymecTBOBaBIIMX Ha IutaHere. COBpEeMEHHBIC HMCCIICAOBAHUS
AJICONIOYB TTO3BOJIMIM BBECTH IMOJTYKOJIMUYSCTBEHHBIC U KOJIMYCCTBCHHBIC TIOKA3aTEIIN
JUISE DKOJIOTMYCCKUX W XPOHOMETPUYECKUX PEKOHCTPYKIIMHA, KOTOpBIC JAlOT Mpe/I-
CTaBJICHHE O KPYIHBIX PETHOHAIBHBIX M TJIOOATBHBIX H3MEHCHHUSIX TEMIICPaTyphI,
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ocagkoB u armocdeprnoro pCO;, (Sheldon and Tabor, 2009; Sheldon, 2018; Tabor
and Myers, 2015). Kak Baxxueime KOMIOHEHTHI O1ochephl, NalIeONnOUBbI SIBISIOTCA
NEPBOCTENICHHBIMU CBUJIETEILCTBAMH KOHTUHEHTAJILHBIX OOCTAaHOBOK Ha 3emuie,
HayuHas ¢ paHHero (haHepo30s. 3HAYMMOCTb MAJICONOYBEHHBIX apXHUBOB 00yCIOBIIE-
Ha U TeM, 4To Julib ~10% reosornyeckoro BpeMEeHU HampsMyio 3a)UMKCHUPOBAHO B
0CaJIOYHOM JIETOMHUCH, B TO BPEMSI KaK OCHOBHAS €€ YacCTh CKpbITa M3-3a NIEPEPHIBOB B
OCaJIKOHAKOTIJIEHUH, CyOa’palibHbIX MpeoOpa30BaHU OCAJAKOB, a TaKXKe 3PO3UU
(Kabanov, 2017). U3yuyeHue maneomnoys MO3BOJISET Pa3BUTh U JETATM3UPOBATH HAILU
npencTaBieHust 00 HBOMOLMUA Onocdepbl 3eMiH, PeKOHCTPYUPOBATh SKOCUCTEMBI B
uenaoM. CpaBHUTEIBHOE MCCIEIOBAaHUE IPOIECCOB MOYBOOOpPA30BaHUS U CBOWCTB
[IOYB B MPOILJIOM U HACTOSIILIEM, BEPOATHO, MO3BOJIUT O0jiee 0OOCHOBAHHO IIPOTHO3H-
poBath OyayIee.

Kopb! BbIBeTpHUBaHUS, JEMOHCTPUPYIOIIUE HEKOTOPHIE MPU3HAKU MOYBEHHOTO
CTpoeHus, pacno3Hatorca HaunHas ¢ apxes (Retallack, 2001). IIpennonaraercs, 4to
IPEBHUE MPOTONOYBBI BO3HUKAIM Y>KE€ HA CaMbIX IMEPBBIX ATAlax B3auMOJCHCTBUS
MHUKPOOPTraHU3MOB ¢ nopojoit (~3.5 mupa net Hazaxn). Kononuzauus cymu cocyau-
CTBIMH PACTEHUSIMU B MO3IHEM cuutype (~ 420 MITH JIeT), Mo-BUJUMOMY, J1IaeT Ha4ajo
[oYBaM Kak cpefie oOMTaHus BBICIIMX pacTeHUi. CHCTEMHOE M3y4YEHHUE JT0YETBEp-
TUYHBIX MAJIEONOYB — CPABHUTEIBHO MOJIOJIO€ HallpaBiieHue nouyBoBeAeHus (Yamnbl-
meB, 1978). PazBuTue ucciegoBaHUid, CBSI3aHHBIX C WU3YYEHUEM JIOYETBEPTUYHBIX
noyB B Poccum, v, B 4aCTHOCTH, HccenoBaHue naneonoun naneo3os (MMOXubIIII
PAH) B nocnennue nBa AecATUICTUS ObUIM UHUIMHUpPOBaHbI ['.A. 3aBap3uHbIM U
A.JO. Po3aHOBBIM B pamMKax nporpammbl (pyHAaMEHTAIbHBIX HccienoBanuid [Ipesu-
nuyma PAH, nocssiiienHoi sBosoruu ouocdepsl. CBeeHUS 0 HAXOAKax J10YETBEP-
TUYHBIX TaJIEOTIOYB HAa TEPPUTOPUH 3eMiin (parMeHTapHbI, OTCYTCTBYIOT KapThl
MOYBEHHOT'0 MOKPOBa JPEBHUX KOHTUHEHTOB. Jlo HenaBHero BpemeHH (Alekseeva et
al., 2016; Anekcees c coaBT., 2018) B nuTepaType OTCYTCTBOBAJIM MPSMbIE YIIOMHHA-
HUSI O HAXOJKAaX MaJIeONo4B B pa3pe3ax AceBoHa LlentpanbHoro JleBoHckoro Iloms
(ILLAIT). CybanpanbHple TOBEPXHOCTH B OTJIOKCHHSAX KapOOHA ONMUCHIBAIOTCS B JIUTE-
paType HauuHas ¢ nepBoy mojoBuHbB XX B. BmecTe ¢ Tem cybaspanbHO mpeoOpa3o-
BaHHBIE MIOBEPXHOCTU MOPCKUX KapOOHATHBIX OCAJKOB KAMEHHOYTOJIHHOTO BO3pacTa
U TIEPEKPHIBAIOLIUE UX TEPPUTEHHBIE OTIIOKEHUSI MOCKOBCKOM CUHEKIIU3bI 1O HE1aB-
HEro BPEMEHU HE pacCMATPUBAIIUCH B KauecTBEe OOBEKTOB MajeonouBoBeneHus. [lo-
ATOMY OOHapyXEHHBIC IMAJICOTIOUBHI, MPOBEICHHBIE HWCCJICIOBAHUS W MyOIMKAIUU
(Kabanov et al., 2010a, 2010b, 2013; Alekseeva et al., 2010, 2013, 2016, 2017,
AnekceeBa ¢ coast., 2009, 2010, 2011, 2012, 2014, 2016, 2018; Alekseev et al.,
2013; Anekcees ¢ coaBT., 2015) Bo MHOrOM siBIsitOTCS TMOHEpHBbIMU. K HacTosiemy
BPEMEHU BBITTOJIHEHBI UCCIEAOBAHMS YHUKAIBHBIX HaX0/I0K MaJIEONIOUYBEHHBIX O0BEK-
TOB MaJI€0305, AKX MPEICTaBICHNE O HaYaJIbHBIX 3Tanax Mmo4BooOpa3oBaHUs HA
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3emuie u sBomou O6uocdepsl. [loayyeHsl HOBbIE 3HAHUS O KOHTMHEHTAIbHBIX 3Ta-
nax B pPa3BUTUU LEHTPAIbHBIX M IOXKHBIX palloHOB Pycckoil miuTel B cpei-
HeM/mo3HeM JieBoHe B kKapOoHe (380—300 MiH. JeT Ha3aa) — MOYBEHHOM TOKPOBE,
najneoreorpaduu, HaAMPaBICHHOCTH 3BOJIOIMH SKOCUCTEM, KIIMMAaTa U PacTUTEIILHO-
CTH Ha OCHOBE KOMIUIEKCHOTO M3Y4YEHHs MCKOMAaeMbIX MouB. JleTambHas XapakTepu-
CTHKA MaJICONOYB M MX N'eHETHYeCKas MHTEPIIPETAIUs MO3BOJIWIN BBISIBUTH OCOOCH-
HOCTH MOYBEHHOTO MOKPOBa B MO3JHEM MaJIe030€, €ro cTpaTurpaduyeckyro u jare-
paJIbHYIO TeCTPOTy. [IMOHEpHBIMH SIBISIOTCS UCCIEIOBAHMUS 3aXOPOHEHHOTO B Ta-
JIeOTMOYBax Maue030s1 OPraHUYECKOTo BellecTBa. BriepBrie Ha OCHOBE T€OXUMUYECKUX
U MHUHEpaJbHBIX XapaKTEPUCTUK MAJCONOUYB MPOBEICHBI KOJIMUECTBEHHBIC PEKOH-
CTPYKLMHU MaJICOKINMAaTa B CPEAHEM U MO3/IHEM JIEBOHE U KapOOHE JJIsl TEPPUTOPUU
Cesepnoit EBpaszun (Alekseeva et al., 2016). O600111eHBI TUTEPATYPHBIE CBEACHHUS 110
HAXOJKaM MaJeonoyB JEBOHCKOTO M KaMEHHOYTOJBHOTO BO3pacTa Ha TEPPUTOPUU
coBpeMeHHbIX EBponbl 1 CeBepHOM AMEpPHKH, IO KOTOPBIM BIEPBBIE COCTABJICHBI
najeornoYBeHHbIE KapThi-cxembl (AsekceeBa, 2020.)

3a nocienHue roJibl CyUeCTBEHHO U3MEHWIIUCH MIPEICTABICHHSI O pacpocTpa-
HCHHMHU TEPBBIX dKocHcTeM Ha cyie (Stiieken et al., 2012; Beraldi-Campesi, 2013;
Wellman and Strother, 2015; Lenton and Daines, 2017). ITosiBUIKCh JaHHBIC O MHK-
POOHBIX MaTax Ha TEPPUTCHHBIX OcaiKax Bo3pacToM ctapiie 3.2 mip. et (Homann
et al., 2018), uTo mpubaMKaETCS K OOIICIPUHSITHIM OIEHKaM caMOil paHHEW MUKPOO-
HOW aKTUBHOCTH B aKBAJIbHBIX 00cTaHOBKax (~3.5 mupa et Hazax). [lapagurma «io-
KeMOPHICKUX» MaJIeOHAYK aKKypaTHO TPaHC(HOPMHUPYETCS: OT «3apOKIACHHS >KU3HH
B OKE€aHe» J0 «CHUHXPOHHOTO pa3BUTHs OMOTHI Ha CyIlle M B OKeaHe». HakamnmuBaro-
[IFecs] TEOXUMHUYECKHE, MaJICOHTOJIOTHYECKHE W TalleOTeHETHYECKHe IaHHBIE TI0
Ha3eMHBIM SKOCHUCTEMAaM apXes U MPOTepo30sl MPEJOCTABISIOT HOBbIE BO3MOKHOCTHU
JUIS COCTaBJICHUS [TOKa OYEeHb I'PyObIX MOJeIe TOYBEHHOT0 Pa3HOOOpasus U CTPYK-
TYpbl MOYBEHHBIX MOKPOBOB AOKeMOpHs. MeToonorus pa3BuBaroIIEcs B MOCIIEI-
Hee JECATHIIETHE KOHIEMIIMN MOYBOOOpa30BaHMs B dKCTpeManbHbIX ycinoBusax (I'o-
psukuH U ap., 2019, 2022) naet BO3MOXHOCTh MOUCKA ONMKAMIIUX COBPEMEHHBIX
aHAJIOTOB MPOTOIOYB PA3IMYHBIX Teoorudeckux nepuoao (Mitchell et al., 2021) u
COTIOCTaBJICHUS X C OOHApYKEHHBIMH UCKOMaeMbIMU Bapuantamu (Alekseeva et al.,
2021). K BeposiTHBIM aHajoraM cambIX JPEBHUX MEPBUYHBIX MOYB MOTYT OBITH OTHE-
CEHBI MONOBEPXHOCTHBIC MPOTOMOYBHI UM KPUTITOTIOYBHI: HIOJIMTHBIC M THIIOIHUT-
Hele pasHoctu (Mergelov et al., 2018, 2020). Celiuac 3HIOJIUTHBIC U TUIIOJIUTHBIC
MIPOTOMOYBHI IMUPOKO MPEACTABICHBI B AHTAPKTUJE, KAPKUX MYCTHIHAX U BBICOKO-
TOPHBIX PETHOHAX M UMEIOT aKKyMYJISITUBHBIE U ATIOBHATBHO-UILTIOBHALHO AU de-
peHuupoBaHHbie poduiin. Takke Mbl MOXKEM pacCMaTpUBaTh BapuaHT aM(puOuab-
HBIX [IPOTOIOYB NPUOPEKHBIX METKOBOAMM C Cy0aKBaIbHO-CyOaspaIbHBIM PEKUMOM
(ampubuansubie TanamadTs! o I.A. 3aBap3uny). Ha Hactosmumii MoMeHT Hanbosee
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JIPEBHUE MPEACTABUTENIN TAKOTO POJia MPOTOMOYB OOHAPYKEHBI B MECUAHUKAX U KOH-
rioMmeparax BospactoM 3.22 mupa jet (Homann et al., 2018). Ananoru npeacraie-
Hbl B COBPEMEHHBIX MPUOPEHKHBIX 00CTaHOBKAX. Takke Kak BapuaHT MPOTOIOYB MO-
r'yT paccmaTpuBatbes KpHokoHUTHI (Cook et al., 2016) u «ienoBsie mouBs» mo A.b.
TammupeBy ¢ coaBt. (2012). OpranoMuHepaabHbIe OCAKH Ha TIOBEPXHOCTH JIETHUKOB
SBJISIIOTCSL OYEHb APEBHUMH 00pa30BaHUSIMU (UCTOPUS OJIEICHEHUI HACUUTHIBAET KaK
MUHUMYM 3 Mipj JieT). B mepuoasl MacmTaOHBIX OJEICHEHUI cymparisiuaibHble
MPOTOMOYBHI, BEPOSITHO, ObUIM HanboJiee PacIpOCTPAHEHHBIMU MOYBONOIO0OHBIMU
Teramu Ha 1aHere. [louBomomoOHbIe TPOGUIM MHKPOOHOTO Te€HE3UCa OIMHCAHBI
BHYTPU OpPraHOMHHEPAJIbHBIX CEIUMEHTOB Ha AOJISILIMOHHOM MOBEPXHOCTH COBpE-
MEHHBIX JISTHUKOB M JakKe BHYTPU OTIEIBHBIX IpaHyJ KpuokoHuTa (Segawa et al.,
2020).

Eme B Havane npouuioro cronetusi K. JI. I'munka (1904) BriepBbie 000CHOBA
3HAUYEHUE JIPEBHUX IMOYB JJIA MAJIEOIKOJIOTMYECKUX PEKOHCTPYKILHMA, a TaKXKE OTMe-
THJI, YTO MAJICONIOYBEHHBIE OOBEKTHI CIEAYET U3ydYaTh TEMH )K€ METOAAMHM, 4TO U CO-
BpEMEHHBbIE MMOYBBl. OJHAKO CIIENYET yKa3aTh, YTO COBPEMEHHOE Pa3BUTHE UCCIIENO0-
BaHWW NAJIEONOYB U IPOTONOYB ONPEIEISAETCS MOSABICHUEM BBICOKOTOYHBIX COBpE-
MEHHBIX MHCTPYMEHTAIbHBIX METOJIOB, MO3BOJISIONIMX paclin(poBaTh 3alUCH TBEP-
no(ga3zHoi MaMsATH MOYB U MacTad OpraHOMUHEpaIbHBIX B3auMozeiicTBuil. Hapsany
C MIAPOKO HCIOJIB3YEMBIMH TI€OXHMHUYECKMMH W MUHEPAIOIMYECKUMHU METOJaMU
HaOOp MPHUOPUTETHBIX METOOB MCCIIEIOBAHMS BKJIIOYAET CBEPXPa3peLIarOIIyI0 OIl-
TUYECKYI0 U 3JIeKTpoHHY10 MuKpockonuio (TEM/SEM/ESEM); macc-ciekTpoMeTpu-
yeckyto Buzyanuzauuio (MALDI-MS imaging); sHeproaucnepcuoHHY0 PEHTI€HOB-
ckyro crekrpockonuio (EDS), BTOpUYHO-MOHHYIO Macc-CIEKTPOMETPUIO BBICOKOTO
paspemienust (NanoSIMS), 14C yckoputenbHyI0 Macc-CIEKTPOMETPHUIO; PEHTTEHO-
CTPYKTYpPHBII aHanu3 Beicokoro pazpemienus (WXRD), UK- u KP-mukpocnekrpocko-
110, CKAHUPYIOUIYIO MPOCBEUHUBAIOLIYI0 PEHTIC€HOBCKYI0 MUKpockonuio (STXM) B
KOMOWHAIUU C MCCJIEIOBAHUEM TOHKON CTPYKTYypbl PEHTT€HOBCKOIO CIIEKTpa IO-
rionieHust (NEXAFS) u ap.

HauGonbmee xommuectBo padoT (6osee 90%), CBA3aHHBIX C HUCCIEIOBAHUEM
1JIEONOYB, OTHOCATCS K UCCIEAOBAaHUIO YETBEPTUYHOTO Neproaa. B ueTBepTHUHBIiM
NEepPHOJ ¢ U3MEHEHUEM KIIMMATHUYECKUX YCIOBHM MPOUCXOIUIO MHOTOKPATHOE CMe-
[IEHUE MPUPOJIHBIX MOYBEHHO-KIMMATUYECKUX 30H, LIIMPOKOE PACIPOCTPAHECHHE B
ATOT NEPUOJ TMOJIYUUIIH JISAHUKOBBIE 00pa3oBaHMs, (DIIOBHOTIISIUATIBHBIE OTIIOXKE-
HUS, aJUTIOBHM, IEITIOBUH, DITFOBUN U JIECCHI — TJIIaBHEUIITHE TTOYBOOOPA3YIOIITUE TTOPO-
nbl. Mckomaembple TOUBBI YETBEPTHUUHOI'O MEPHOJA U3YYEHbl HECPABHEHHO JIy4Ile
JIPEBHEHIINX UCKOMAEMbIX TIOUB U CIIY>KaT OCHOBOW JJis pa3pabOTKU METOI0JI0THYe-
CKHX OCHOB IMaJIeONOYBOBEJCHUsA. B pe3ynbrare MHOTOYMCIEHHBIX HUCCIEI0BaHUN
pa3paboTaHbl MPUHIIMIIEI B TEHETUYECKONW TUArHOCTHKE MAaJeONOYB OCHOBHBIX 30X
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MOYBOOOpA30BaHUs TUICHCTOIIEHA (MEXKIICTHUKOBBIX, HHTEPCTAUATBHBIX). DTO M03-
BOJIAJIO ONPEICIIUTh NPUHAIJICKHOCTD MAJICOINOYB K MPUPOIHO-KIUMATHYECKUM I0S-
caM | JlaHJma(THRIM 30HaM MPOILIOro, ONPEACIUTE 0COOCHHOCTH MPOIECCOB APEB-
HEro IeJoreHe3a, TUrbl naneonouB. CocTaBieHbl MaleONOYBEHHbBIE KapThl sl EB-
ponbl, a no3aHee st CeepHoil EBpazum (Benumuko, Mopozoa, 1972; Benuuko,
1973; Benuuko, 2009). Jlecchl U JIECCOBUIHBIE OTIOXKCHHS SBJISIOTCS OJHUMH U3
Han0oJiee MUPOKO PACIPOCTPAHCHHBIX THUIIOB KOHTUHEHTAIBHBIX YETBEPTUUHBIX OT-
JoxkeHnid. B HacTosmiee BpeMs MajeomoYBEHHBIE MCCICIOBAHUS OXBATHIBAIOT (Dak-
TUYECKHU BCE JieCcCOBbIe OoTiIOXkeHUsl EBpazumn, CeBepHOl AMEpUKHU U IPYTUX TEPPHU-
Topuii. BeIOOp 1€cCOBO-TTOUBEHHBIX (hOpMAIH B KAYECTBE OOBEKTOB MCCIICIOBAHMUS
ONPEAEACTCS TEM, UTO OHM SIBJIAIOTCS YHUKAJIbHBIM HA3€MHBIM XPAHWIUIIEM Iia-
JCOKIIMMATHYCCKUX (PIIyKTyaruil ri1o0ajbHOr0 M PErMOHAIBHOTO MaciiTada, KOTO-
pble 00ecTeunBalOT MOHUMAHKE SBOJIIOIIMU YETBEPTUYHOTO Meproa U €€ BIUSHUS Ha
ro0anbHbie KMMaTudeckue usmenenus (Glushankova, 2021; Koltringer, 2021). Bo-
cTouHO-EBporieiickas paBHHMHA XapaKTEPU3yeTCsl OJJHUMHU U3 CaMbIX MOIIHBIX U MOJI-
HBIX JIECCOBO-TIOYBECHHBIX cepuil EBpa3um, KOTOpbIE OTIMYAIOTCS HEPABHOMEPHOM,
Kak B IPOCTPAHCTBEHHOM, TaK M B XPOHOJIOTUYECKOM OTHOIICHUH, W3yYEHHOCTHIO
(Velichko, 1990). [IpuMmeHeHre aaeoNOUYBEHHBIX, MAJICOHTOIOTHUYECKUX, MATHHOJIO-
THYECKUX, TCOXMMHYCCKUX, IMAJICOMAarHUTHBIX METOJOB ITO3BOJIMIIM OOJICe OCHOBA-
TEIHHO TOJOUTH K XPOHOJOTUYECKOW U Malieoreorpauueckoil OIeHKe OTAETbHBIX
TOPU30HTOB JIECCOBBIX CE€pHUil. B CTpOECHUU J1€CCOBO-MOYBEHHOW CEPUU YCTAHOBJICH
MOCJIEAOBATEIbHBIN Pl TMEJOKOMILJIEKCOB, OTPAXKAIOIIUX DBOJIIOIUI0 MEXKIETHUKO-
BBIX OTaloOB IUICHMCTOLICHOBOTO MOYBOOOPA30BaHUSI B MEPUTIISIIMATBLHO-IECCOBOM
3oHe Boctounoii EBponsl (Panin, 2018). Ho Gmaromapst ctparurpaduieckoit mkare,
pazpaborannori A.O. Benudko ¢ Kosuieramu, Mbl IMEEM BO3MOKHOCTH TPOCIISIUTH
npoliecc mouBooOpazoBanusi Ha Pycckolt paBHMHE Ha MpOTshKeHUHW nociennux 800
ThiC. JiIeT (Benmuuko, Mopo3oBa, 2015). OcHoBHbIe ¢a3bl popMUpPOBAHUS TETOKOM-
MIJIEKCOB COOTHOCSITCSI ¢ MEXJICAHUKOBBIMHM SIOXaMU: ME3WHCKUN — MUKYJIHMHCKOE
MexJieqTHuKoBbe, MIS Se, ~135-117 ThICc. neT Ha3aa, KAMEHCKHI — KAMEHCKOE MEXK-
negunkoBbe, MIS 7, ~190-220 TwIC. JIET Ha3aa, WHKABUHCKUN — JIMXBHHCKOE MEXK-
nenuukoBbe, MIS 9, ~300-340 Ttbic. JieT Ha3an, U BopoHckuil [IK — myukanckoe
MexiieTHuKoBbe, MIS 13, ~470-500 ThIc. net Ha3zaxn. Ha cerogusmiauii 7eHb 00JIb-
IIMHCTBO TAaJICOTIOYBEHHBIX HCCIEIOBAHUN COCPEOTOUCHO Ha TOJIOICHE M IMOCTeI-
HEM MEXKJIETHUKOBOM IMEPUOJIE TUICUCTOLIEHA, SKBUBAJIEHTHOM MOPCKOW M30TOMHOM
craguni MIS 5, KOTOpBI BO MHOTOM SIBJISISTCS aHAJIOTOM T'OJIOIIEHOBOTO Iepuoja (Jie
Chen, 2018; Makeev, 2021). 3T0 IpOUCXOAUT BO MHOI'OM OJjiarogapsi pa3BUTHIO Me-
TOJOB a0COJIOTHOTO AATUPOBAHUS, KOTOPHIC MO3BOJSIOT YTOUHHUTH CTpaTUrpaduio
no3aHero rueiictouena (Zykina, 2021; Jie Chen, 2022). bonee apeBHUM CTaausm
yaensercs: menbiie BHUManus (Dlussky, 2007; Panin, 2018; Timireva, 2022). Me-
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3UHCKUM MOYBEHHBIN KOMILIEKC SIBJSIETCS HanbOojiee MHTEPECHBIM B KOHTEKCTE TTOHU-
MaHUs TJI00AIbHBIX U3MEHEHUH KiMMaTa COBpeMEHHOCTH. [10 MHEHHIO MHOTUX cIie-
[IUAJIKCTOB, B I0KHOM "acTu Pycckoil paBHUHBI B MO3JHEM ILIeCTOIIEHE (hOPMUPO-
BAJIUCh CXO0KHE C COBPEMEHHBIMH 4YepHO3eMOBHUIHBbIE MouBbl (Morozova, 1981,
Sycheva, 1985, Glushankova, 2008, Panin, 2018, 2019), a kiuMat B MEXJIe THUKOBBIC
nepuobl ObUT OJIM30K K cOBpeMeHHOMY. B 1iesioM B MUKYJIMHCKOE MEKIIETHUKOBBE
30HaJILHOCTh MOYB ObLTA CXOa C COBPEMEHHOM, YTO JIEJIAeT ATH MaJICOMOYBbI BaX-
HBIM MHCTPYMEHTOM JJisl TIOHUMAaHHS SBOJIOLMU MOYBEHHOrO MOKPOBAa M KIKUMaTa
MEKJICTHUKOBOTO MEepUOoa, aHAJIOTUYHOTO COBPEMEHHOMY.

[Tanmeono4YBEeHHbBIE aPXUBBI YETBEPTUUHOTO BPEMEHHU, XpaHsAIlIMe UHPOPMAIIUIO
0 TaJEO’KOCUCTEMAX U MAJIEOKINMATaX, KPOME JIECCOBO-TIOUBEHHBIX KOMILIEKCOB
IJIEHCTOIEHA BKJIFOYAIOT MHOTOYMCIIEHHBIE TOJIOLEHOBBIE MAJIEOMOYBBI apXeOJIOTHU-
YECKUX MaMATHUKOB, OXBAThIBAIOIIMX CPEIHUMN U MTO3AHUN rojoueH. Haunnas ¢ 70-x
rOJIOB MPOIIIOTO CTOJICTUSI BEJIETCS aKTUBHOE MCCIIEOBAHUE MAICONOYB PA3TUYHBIX
apXeOoJIOTHYECKUX U UCTOPUYECKUX MaMSITHUKOB MO3IHETO TojioleHa (AJIeKCcaHIpOB-
ckuit A.JL., AxteipueB b.I1., 'ennanues A.H., IBanoB U.B., lemxun B.A., /lepraue-
Ba M.U. u np.). UcciaenoBanusi akTUBHO MPOJOJDKAIOTCS UM B HACTOSIIEE BpeMs
(Anexcanaposckuii A.JI, bopucos A.B., Uennes 10.I'., MaxkeeB A.O., PycakoB A.B.,
JIncenkuit ®.H, Xoxnaoa O.C., AnekceeB A.O. AnekceeBa T.B., Kamuuun I1.1.,
[Ipuxoasko B.E. u ap.). K HacTosimemy BpemeHu 000011I€HbI Pe3yIbTaThl KOMILIEKC-
HOTO U3YYEHUS IIUPOKOTO CIEKTPAa CBOMCTB rOJOIEHOBBIX MAJIEOMOYB apXe0JIoruye-
CKHMX TaMSITHUKOB (KypraHoB) psifia KJIIOUEBBIX OOBEKTOB CTEMHOMW, JECOCTEIHON U
necHou 30H Pycckoil paBHUHBI. ba3zupysick Ha uccienoBaHusix Oosbiioro Habopa
MOYB, MOTPEOCHHBIX MOJT Pa3HOBO3PACTHHIMU HACKITISIMHU apX€OJOTUUECKUX MaMSITHHU-
KoB Pycckoli paBHUHBI, K HACTOAIIEMY BpeMEHU CHOPMUPOBAHO TMPEJCTABICHUE O
KJIIMMaTUYECKNX HM3MEHEHUSX, KOCHYBIIMXCS ATOTO peruoHa. BemyTcs aeTaibHbIE
pa3pabOTKN METOJUYECKUX U TEOPETUUYECKUX OCHOB M3YUCHHUS MAJICONOYB KaK WH]IH-
KaTOPOB COCTOSIHUSI M SBOJIIOIIMU MPUPOJTHOU Cpebl B pa3TUYHbIE HCTOPUUYECKUE TIe-
pPHUOJIbI, pa3BUTHE MAJICOMOYBOBECHUS UJET MO MyTH Mepexojia U3 o0JacTH Kaue-
CTBEHHOT'0 aHAJIN3a K KOJMYECTBEHHOMY IMOJXOJy K MaJIeOPEKOHCTPYKUMsIM. OcHO-
BBIBASICh HA T€OXMMHUYECKUX MHJIEKCAX U MarHUTHBIX CBOMCTBax MajeorouB, MpPOJe-
MOHCTPHUPOBaHAa BO3MOXXHOCTh KOJIMYECTBEHHOW OILICHKH MAJICOKIMMATUYECKUX Ta-
pameTpoB mnaneocpenbl. Kaprorpaduueckas peKOHCTPYKLHS HM3MEHEHUsS HHJIeKca
apUAHOCTH ¢ ucrnosib3oBaHueM meToa0B [ IC-monenupoBannsi HA OCHOBE MaJI€ONOY-
BEHHBIX JIAaHHBIX JIEMOHCTPUPYET, UTO 3a MOCIEIHUE 5 ThIC. JIET HA TeppuTopun Bor-
ro-JIoHCKOro MeXaypeubsi MPOUCXOJUIN HEOJHOKpPATHBIE M3MEHEHMS KIUMaTH4e-
CKOM CHTYyallid, BBI3BIBABIIINE MUTPAIIMU TPAHUI] TOYBEHHO-reoTpauiIecKux 30H C
amruatypoi 10 200-300 kM (AnekceeB u ap., 2020). I[IpeayioskeHa KOHIEMIHs OHUO-
JIOTUYECKON MaMsITU MOYB U KYJBTYPHBIX CJIOEB apXEOJOTHUYECKUX MAMSITHUKOB —
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uHpopmalus 00 yCIOBHUIX TOYBOOOPA30BAHUS, HOCUTEISIMU KOTOPOU SIBISIOTCS KU-
BbIE OPTaHU3MbI, UX T€HEPATUBHBIC U MOKOSIIUECS (OPMBI, OTMEPIINE U MUHEPAIIU-
30BaHHBIC OPTraHW3Mbl U TKaHU, OMOOPTraHUYECKUE COCTUHEHUS, HU3KO- U CyNpaMo-
JEKYJISIPHBIC MPOAYKTHl MEKPOOHOM TpaHC(HOpMAIMKA OPTaHNIECKOTO BEIIECTBA, Clie-
Il ¥ TIPOJYKTHI JKU3HEACATEIHPHOCTA JKUBBIX OPTaHW3MOB B MOYBEHHOM IpoQuiie
(bopucoB u ap., 2021). [Tokazano, YTO U3MEHEHHS KIMMATUYECKUX YCIOBUN OTpa-
KAIOTCSI B MUKPOOHOM MaMsTH MOrpeOEHHBIX MOYB B BUJE M3MEHEHHUs OMOMACCHI U
AKOJIOTO-TPOPUIECKON CTPYKTYPHI TMOUYBEHHOTO MHUKpPOOHOTO coobmiectBa. I[Ipume-
HUTEJIBHO K KYJBTYPHBIM CJIOSIM MOCEJIEHUI U TIOYBaM CO CJeJaMu APEBHEr0 aHTPO-
MMOTEHHOTO TIPEeoOpa3oBaHus, HaApSALy C MHUKPOOHOW TaMsAThIO, peanusyercs dep-
MEHTHAsl MaMsTh, MO3BOJISIONIAS PEKOHCTPYUPOBATH MOCTYIUIEHUE B MOYBY HECHE-
uUUHBIX i1 Hee cyOcTpaToB, B MEPBYIO ouepeab CyOCTpAaTOB aHTPOIIOTCHHOU
MPUPOJIBL.

OCHOBHOI pPe3yJbTaT COBPEMEHHOI'O ATala MCCICIOBaHMS MaIEONMOYBEHHBIX
apXHBOB COCTOUT B MOJYYEHUN HOBBIX JAHHBIX O KPU3UCHBIX U ONITHMAJIbHBIX dTanax
B UCTOPHUM TIOYBOOOpA30BAHMS KAaK PETPOCHEKTUBHOM OCHOBBI JJIsl OLICHKH COBpE-
MEHHOTO COCTOSIHHMSI TIOYBEHHOT'O MOKPOBA M MPOTHO3a €ro Pa3BUTHS B PE3yJIbTATE
I00abHBIX U PETHMOHAJIBHBIX M3MEHEHUHN KJIMMaTta, BKJIIOYas J0Ka3aTesbCTBAa OCO-
001 ponu MOYBKI B II100ATBHBIX KPYTrOBOPOTaX yrjiepoja v azoTa. s peanuzanuu
BO3MOKHOCTH PETPOCHEKTUBHOIO aHAJIM3a U CPABHEHUSI NTOYBEHHBIX CBOICTB B MPO-
CTPAHCTBEHHBIX U BPEMEHHBIX paMKaX, a TaKKe CO3/IaHUSl IMPOTHO3HBIX CIEHAPHEB
Pa3BUTHUSI MOYBEHHOTO TMOKPOBA B MEHSIONIMX KIUMATUUECKUX W AHTPOMOTEHHBIX
YCIIOBUAX TpeOyeTcsi 00001eHrEe U CTPYKTYpPHU3aIlisl HAKOTUJICHHBIX MAJIEOMOYBEHHBIX
naHHbIX. OJHUM W3 BapUaHTOB MOXKET CIyXuTh co3naBaemasi B UDOXubIIll PAH
uHpopMalMOHHAas CcHUCTeMa C HCIoib3oBaHMeM MeToqoB ['MC-TexHomoruit
«SOILGEOARCH-nouBbI U reoapxeosiorndeckue apxvBbl BocTouHo-EBpornerickoit
PaBHUHBDY.

['oGanbHBIN UK yIJIEpOJa TECHO B3aMMOJICUCTBYET C KIMMATHUYECKOM CH-
cTeMOM 3eMJid, ONpeAessisi COBPEMEHHbIE TEHACHIIMN U3MEHEHU KiuMata. B cBsi3u ¢
ATUM aKTyaJbHbIM HaNpaBJICHUEM MaJ€ONOYBEHHBIX HUCCIIECOBAHUI SIBISAIOTCA TJI0-
OanbHBIE peKoHCTpYyKIMK mnaneo-CO, u co3maHue NeTaqTu3upOBAHHON JIETOMHCH B
paMKax MEXKIyHapOJHOr0 COTpyaHWYecTBa. JJisi MOHUMAaHHUS BO3MOXKHBIX OyAYIIHUX
I00abHBIX M3MEHEHUN KJIMMaTa HEOOXOJIMMO 3arjiiHyTh KaK MOYKHO JaJibllie B
MIPOIILJIOE, B T€ BpEeMEHa B UCTOpUHU 3eMiH, koraa coaepxanue CO; B atmocdepe Obl-
JI0 CYIIECTBEHHO BbIIIE, YeM cerofHs. [[aJieoKIMMaTONOru UCIONIb3YIOT Pa3InYHbIC
«TIPOKCHU», OMOJIOTUYECKUE U T€OXUMUYECKHUE 3amucH mpotuioro armocgeproro COy,
KOTOPBIE MOTYT OBITh MOJY4YEHBI U3 OKAMEHEJIOCTeH M MHHEPAJIOB B HA3eMHBIX U
MOpcKux apxuBax. [Ipu 3TOM mpeuMylecTBa MaJCONMOYBEHHBIX WHIWKATOPOB 3a-
KJIIOYAIOTCSl B TOM, YTO OHHU HE TEPAIOT UYBCTBUTEIBHOCTH MPU BBICOKOM YPOBHE
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koHieHTparuit CO, 1 MOTYT UCIIOJIH30BAaThCSl HA MPOTSIKEHUU IITMPOKOTO BPEMEHHO-
ro MHTEpBaJa, BKiItoyaromiero nociueaaue 400 MIH JieT.

JlanpHeliliee pa3BUTHE W JIETAIM3AIlMS HAKOIUJICHHBIX HA JaHHBIH MOMEHT
MIPEACTABICHUA 00 ABOMIONMK OMOoCchephl 3eMin B MacmTabe TeoJOTHYECKOTro U HC-
TOPUYECKOTO BPEMEHHM, a TAK)KE€ MPOTHO3 JOJTOCPOUYHBIX MOCIEICTBUN M€03KOIOTH-
YeCKMX M3MCHEHUN W BBIpaOOTKa aJeKBATHOW CTpaTeruu IOBEJIEHUS B YCIIOBHIX
YCKOPSIIOIIETOCS Pa3BUTHS DKOJOTUUECKOTO KpH3Kca TPEOYIOT pa3BUTHS M IMPOIOJI-
YKEHUSI 1IeJICHANPABICHHBIX UCCIIECIOBAHUN MAJICONTOYBEHHBIX apXUBOB. Pa3BuTue na-
JICONIOYBOBEJICHUSI U TIOJAXOJ0B K HaJICOPEKOHCTPYKIUSAM BO MHOTOM CIIOCOOCTBYET
MMOHUMAHUIO MPOIIECCOB MOYBOOOPa30BaHus, (PaKTOPHOU TEOPUH MOYBOOOPA3OBAHMUS
U DJIEMEHTapHBIX MPOIIECCOB MOYBOOOPa30BaHMsA, (HOPMHUPYIOUMIUX TBEpa0Gha3HbIC
IPOYKTHI PYHKIIMOHUPOBAHMS TTOYB.

YAK 631.41

I'VIOCOJIAH KAK MEXKXAYHAPOJIHAA MHOI'OYPOBHEBAS
AHAIMTUYECKASA CUCTEMA 'APMOHM3AIIMU ITOYBEHHBIX
JAHHBIX /15 9PPEKTUBHOTI'O 3EMJIEIIOJIB3OBAHUA

Lampukosa E.B.!, KpacunbHukos MN.B.2, OctuHennu M.3

1 B oUL Kommn HL YpO PAH, CoikTbiBKap, Poccus
2 MOCKOBCKUIA rocyaapCTBeHHbIN yHuBepcuteT uM. M.B. NlomoHocosa, Mockea, Poccus
3 TNOCOIJIAH, ApreHTuHa

XapakTepucTUKa M y4yeT MOYBEHHBIX PECYPCOB, MPOECKTHUPOBAHHUE JaHAIIA(T-
HO-aJalTUBHBIX CUCTEM 3eMJIENIEINs, TPOrHO3UPOBAHUE PEAKLMU MOYB Ha aHTPOIIO-
Tr€HHOE BO3JICHCTBHUE NpEANnoiaraloT oobeauHenne nHpopMalnuu, coOpaHHON Hayd-
HBIMU KOJUIEKTUBAMHU Pa3HbIX PErHOHOB, CTpaH M KOHTHUHEHTOB. CyllecTBYyIOIIEe
MHOT000pa3ue Hay4HbIX MIKOJI, MCHOJb3YIOIIMX pPa3Hble MPUHLMUIBI TUATHOCTHKU
MOYB, METOJbl UX HM3yUYEHUS, MPENATCTBYET 0OOOIIECHUIO HAKOIJIEHHBIX MOYBEHHO-
reorpauyecKux JaHHBIX B €JMHbIE MAaCCHUBBI. J[J1s1 Tpeo10IeHHs SKCIIEPTHBIX Pa3HO-
YTEHUN CTAHOBATCS HEOOXOAMMBIMHM pa3pabOTKa rapMOHH3UPOBAHHBIX CTAHJIAPTOB
aHaJM3a MoYB, a TAKXKE IMOUCK MOMPABOYHBIX KOIPPHUIIUEHTOB.

Oco3Hanne HEO0OXOMMOCTH YKpEIUIEHUs MOTEHIMaIa TOYBEHHBIX J1abopaTo-
puii B 2017 rogy mpuBeno K mosiBlieHHIO Npu IIpoIOBOIBCTBEHHONW U CEIBCKO-
xo3srictBeHHOM opranuzanu OOH (PAO, FAO — Food and Agriculture Organiza-
tion of the United Nations) uHTepakTUBHOI CTPYKTYpbl — [ 100anbHON CETH MOYBEH-
Heix Jadoparopuii  (I'JIOCOJIAH, GLOSOLAN, http://www.fao.org/global-soil-

79


http://www.fao.org/global-soil-partnership/glosolan

VIl cve3nq ObmectBa mouBoBenoB uM. B.B. [lokyuaesa

partnership/glosolan). Ha mgaunsiii moment B I'JIOCOJIAH 3apeructprpoBaHO CBBI-
me 840 mabopaTopuii u3 6osee uem 150 cTpan mupa.

K OCHOBHBIM 3ajauaM 3TOTO COOOIIECTBA OTHOCSTCS MOBBIIICHUE YPOBHS
HCCIICIOBAHUM IyTEM COTJIACOBAHUSI CTaHAAPTHBIX OIMEPAMOHHBIX MPOLEIYP
M3BECTHBIX METOJIOB, OOECIIEYEHNE M KOHTPOJIb KaueCTBa U3MEPEHUH, MPOIBIKCHIE
NepeoBOM MPaKTUKHU B 00JIACTH OXPAHbI 310POBbs U Oe30macHOCTH. MTorom paboTh
DKCIIEPTOB  CETU  SBISETCA  pa3pabOTKa TapMOHHM3WPOBAHHBIX  CTAaHJAPTOB,
00yyarommx BHUIEO- M TEKCTOBBIX MaTEpPUATIOB, KOTOPbIE B OTKPBITOM JOCTYIIC
pa3MenaroTcs Ha BeO-CTPaHULIE CETH.

['JIOCOJIAH — 310 MexayHapoJHas MHOTOYpOBHEBas AHAJIUTUYECKAS] CHC-
TeMa (cM. puc.). Pa3BeTBiieHHass CTpyKTypa Tria00anbHON ceTH oOecreunBaeT
YCHEIIHYI0 OpPTaHU3alMI0 JIEATEIbHOCTH W aJaNTallli0 K JIOKAJbHBIM YCJIOBHSIM.
Ckenerom ['JIOCOJIAH sBIAIOTCS pErMOHANIBHBIE CETH MOYBEHHBIX JAaOOpaTOpUid
(PECOJIAH), opranu3oBaHble B COOTBETCTBHUHM C PETrMOHAMH MO KJIACCH(PUKALNH
®AOQO. Hauyunas ¢ 2021 r. ”HUIMUPOBAH 3allyCK HAIMOHAIBHBIX CETEH MOYBEHHBIX
naboparopuii (HACOJIAH). HanmoHanpHbIE CETH CO37AIOTCS MyTeM OOBEIUHCHHS
MOYBEHHBIX JlabOpaTopuii, pabOTaOIMIMX B OJHOW CTpaHE; CEThb KOOPJIUHUPYETCS
HallMOHAJIBHOU pedepeHTHOM 1abopaTopuei.

oo
.. »

i 'F'GLOSOLAN "y

GLOSOLAN Chair and Vice-Chair
(elected)

Supported by
GLOSOLAN Steering fommit(ee
GLOSOLAN-Spec

° A =
b L) | @ GLOSOLAN-Spec Chair
v

Assisted by GLOSOLAN-Spec
GLOSOLAN Technical Committee Steering Committee

INFA
ik

INFA Chair & Vice-Chair
Regional Champion
Working GLOSOLAN Laboratories
Groups Trainers

!

\d
Regional Soil Laboratory Networks
(RESOLANS)

RESOLAN Chair & Vice-Chair(s)

Supported by
RESOLAN Steering Committee

National Soil Laboratory Networks
OLAI

National Reference Laboratories
{one per country)

Other laboratories registered
in GLOSOLAN

Pucynoxk. Ctpykrypa ['JIOCOJIAH (http://www.fao.org/global-soil-partnership/glosolan).
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B Poccuiickoit ®enepanun B 2022 r. Obula co3/laHa HaIlMOHAIbHAS CceTh PY-
COJIAH. Ha cerogHsumiHuii J€Hb HAllMOHAJIbHAS CETh HACUUTHIBAET TPUHAALATh Ja-
OopaTopuil Hay4dHBIX W 0Opa3oBaTeNIbHbIX yupexnaeHuii u3 bapnayna, bpsHcka,
Mocksel, HoBocubupcka, Ilepmu, IletpozaBoacka, Ilymmno, PocroBa-na-/lony,
Cankr-IlerepOypra u CoikThiBKapa. OyHKIIMHN HAIMOHATBHOU pedepeHTHoN mabopa-
topuu Ha nepuoj 2021-2022 rr., cornacHo peuieHuto JlemapraMeHTa MEXayHapoI-
HOT'O COTpyAHUYECTBAa MUHUCTEPCTBA CelbCKOro xo3siictBa Poccuun ot 16.12.2020,
BO3JIOKEHBI Ha KOJUIEKTUB MHCTUTYTa Ononorun KoMu HaydHOTro 1ieHTpa Y palibCKO-
ro otaenenus Poccuiickoii akageMun Hayk (T. ChIKTBIBKAp).

JlaGopaTopun HAIIMOHATBHON CETH HE TOJIKO yYacCTBYIOT B INIOOANBHBIX HHU-
[[MATUBAX, HO U aKTUBHO 3aHATHI pa3pabOTKON U METPOJIOTHUYECKOM aTTecTanuen Me-
TOAWK aHanu3a noys. HacylmHOCTh MOCIEIHETr0 ONpPEAEIISIETC Pa3BUTUEM aHAIUTHU-
YECKUX MOAXO0J0B, OOHOBJIECHUEM MPUOOPHON 0a3bl, a TAKKE HCIOJIH30BAHUEM POC-
CUHCKMMH YUYEHBIMH Pa3JIMYHBIX MOAM(DUKALMIA METOJOB, HE BCErJa AAIOUIUX COIO-
CTaBUMbIE pe3yJbTaThl. Tak, HAIMOHAIBHON pedepeHTHON JTabopaTopueil BBIMOIHE-
HBbI MacIITaOHbIC MCCIICIOBAHUS 10 TAPMOHU3ALUN PE3YJIHTATOB U3MEPEHUN OpraHu-
yeckoro BemiectBa (OB) mouB, MOJYyYEHHBIX C MCIOJIb30BAaHHUEM OTEUECTBEHHOU
(Tropun) u mexnaynaponuon (Yonknu-bisk) Meronuk. B kauectBe pedepeHTHOro
MPUHAT METOJ BBICOKOTEMIIEPATypPHOTO KaTaiauTudeckoro cxkuranus OB B mpucyt-
CTBUM  KHCIOpOAA. OKCIHEPUMEHTAIBHO JIOKa3aHO, 4YTO HCIOJIb3yEMBIE B
IPAKTUYECKOM TMOYBOBEACHUU MOAUPUKAIMAM MeToAa TropuHa O0eCIeYrBaIOT
pa3HbIE€ YCJIOBHSI OKUCJIEHUS MOYBEHHOTO OPTrHUYECKOrO YIJIEpOAd, a OTHEJbHBIC
CTaJAWM BBIMIOJIHEHHUSI aHAJM3a MOTYT CHUXaTh TOYHOCTh HW3MEPEHUU JIaHHOIO
MoKaszaresisg. ITO MOCTYKUJI0 MPUUYUHON pa3paOOTKH HOBOM MoIU(UKAIIUU METO/Ia U
npoBeaeHus ee arrecraruu (CunerenbctBo Ne 88-17641-001-RA.RU.310657-2020,
enTp «CEPTUMET» AXY YpO PAH,
https://fgis.gost.ru/fundmetrology/registry/16). YcraHOBICHHBIC MNOMPaBOYHBIE KO-
3¢ PULIMEHTBI, YIUTBIBAIOIINE HEMONIHOE okuciieHne OB B yClOBUSX, periaMeHTHPO-
BaHHBIX MeTofamu Tropuna u Yonkiu-bmka (1.15 u 1.3 cooTBeTCTBEHHO), MpH TI0-
IpemHOCTH u3Mepenuit He 6omnee 20% MO3BOJIAIOT MHTETPUPOBATh HAKOTIJICHHBIN 3a
OoJiee yeM BEKOBOH MEpHOJ MACCUB JaHHBIX O cojepkannu OB B pa3nuyHbIX THIaxX
nouB Poccun u psine crpan EBpazuu B 1i100ajibHYI0 CEThb MOHMTOpPUHIA KauecTBa
nous (Shamrikova et al., 2022).

YrBepxaeHusii wiad padotel PYCOJIAH mnpemycmarpuBaeT mMepomnpusiTus,
HalpaBJICHHbIE HA IMOBBIIIEHUE KOHTPOJISI KaueCTBA PE3YyJbTaTOB U3MEPEHUI, B TOM
qucIie 3a CYET MPOBEACHUS MEXITA00PATOPHBIX CIUYUTENIbHBIX UCIBITAHUNA. DTO MO3-
BOJIUT OOOCHOBAaTh BHEJPEHUE B MPAKTHKY MOYBEHHBIX U arpOXMMUYECKHUX Jlabopa-
topuii Poccun niporokosoB u nponuceit ®AQO, a Takxe MOAU(ULIUPOBAHHBIX OTEYE-
CTBEHHBIX METOJIMK, TAPMOHU3UPOBAHHBIX C MEXKIAYHAPOJIHbIMU cTaHaapTamu. [Ipo-
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JBWKEHUE YHUPUIIMPOBAHHBIX METOAMK M3MEPEHUH Ha 3aKOHOJATEIbHOM YPOBHE
OyJeT crmocoOCTBOBaTh SKCHEPUMEHTAIBHO OOOCHOBAHHOMY IEPECMOTPY YCTOSIB-
MIMXCS MOAXOA0B C LIENbI0 r100aIu3aluyd 3HaHUH.

Jlutepatypa
Transferability between soil organic matter measurement methods for database har-
monization / E. V. Shamrikova, B. M. Kondratenok, E. A. Tumanova, E. V. Vanchikova,
E. M. Lapteva, T. V. Zonova, E. I. Lu-Lyan-Min, A. P. Davydova, Z. Libohova, N. Suvan-
nang Il Geoderma. — 2022. — Vol. 412. — URL.
https://doi.org/10.1016/j.geoderma.2021.115547
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TE3UCDBI AOKNAOOB,
AONOJNIHUTEJNIbHO BKNIOYEHHBIE B MPOrPAMMY PABOThHI
VIl CbE3AA OBLLWECTBA NOYBOBENOB UM. B.B. NOKYYAEBA

YAK 631.41

ANATHOCTHUKA BUJOOBPA3OBAHUA TAXKEJIBIX METAJIJIOB
B TEXHOI'EHHO TPAHC®OPMHUPOBAHHBIX ITOYBAX

Bayap T.B.%, Munknna T.M.?, Unuyawsunu B.C.?

1 FOxHbIV Hay4yHbIN LeHTp Poccuiickoi akagemun Hayk, PocToB-Ha-[loHy
e-mail: bauertatyana@mail.ru
2 FOxHbIN dbeaepanbHbIi yHuBepcuteT, PocToB-Ha-[oHy
e-mail: tminkina@mail.ru

XVMMUYECKHUE METOJIbI MOCIEA0BATEIBHOIO (QPAKIIMOHUPOBAHUS TSKEIBIX Me-
TaJIJIOB B TIOYBAX SIBJISIIOTCA OJHUM U3 OCHOBHBIX METOJOB AMATHOCTUKH UX BUI000-
pa3zoBanus. Ho n3-3a orpaHMYeHHOI CENEeKTUBHOCTH BBITSKEK 0Opa3zoBaHue GopM Me-
TaJJIOB Ha MOJIEKYJISIPHOM YPOBHE HE MOXXET OJIHO3HAYHO AUArHOCTUPOBATHCS JaH-
HbIMU MeTogamMu. Kpome Toro, Hu OAMH U3 METOJOB MOCJIE0BATEIBLHOTO (PPAKIIMOHH-
POBaHMUSI HE MO3BOJISIET ONPEEIIATh BUABI CBSI3U METAJLIa C OCHOBHBIMU (pazaMU-HOCHU-
TeJSIMU U 00pa3yroiuecs: CoOOCTBEeHHbIE (ha3bl METaJllIa B BUIE MaJIOPACTBOPHUMBIX OK-
cunoB u coneil. Hepaspymiaronue metonbl peHtreHocrnektpaibHo (XANES wu
EXAFS) u penrrenocrpykrypaoid (XRD) nuarnoctuk 3a nocneanue 30 jeT mo3Bo-
JWIIA UISHTUPUIUPOBATH (POPMBI MHOTUX METAJJIOB B 3arpsiI3HEHHBIX MOYBAaX Ha MO-
JEKYJISIPHOM YPOBHE.

Jlns onpenenenus BUA000pa3zoBaHus Zn B TEXHOTEHHO TpaHC(HOPMHUPOBAHHON
MIOYBE UCIOJIB30BAJICS KOMOMHUPOBAHHBIA IPUEM HA OCHOBE CTPYKTYPHOI'O aHaIn3a
cnektpoB XAFS u pentrenosckoit qudpakmuu XRD ocraBmierocsi odpasiia mocie
KKJIOM CTaJuy MOCIEA0BAaTEIBHOTO 3KCTPArupOBAHMS C HCIIOJIB30BAHUEM CXEMBI
BCR. TexHorenHo HapyIieHHas mo4ysa Obuia 0ToOpaHa Ha MMIAKTHON TEPPUTOPHUH
noiimbl p. CeBepckuit JloHen — ogHOro u3 riaBHbIX NputokoB p. Hon (FOr Poccun),
koTopas B 1950-1990-x rr. ucnosb3oBasiach B KayecTBe OacceilHa sl OTBOAA
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CTOYHBIX BOJI XMMHUYECKOI'O 3aBOJla U MPEACTABISIET COO0M BBICOXIIYIO CTApHILy O3.
ATamaHCKoe.

Cxema nocnenoBatenbHoOro ppakiuonnpoBanus BCR npenycmarpuBaet Bbije-
nenue kucioropactopumoii (0.11 M CH3COOH, pH 3), BocctanaBiuBaemoit (0.1M
NH;OH-HCI, pH 2), oxucasemoii (27% H,0,, 3atem 1M CH3COONH,, pH 2) u ocra-
TouHOM (pakiuu (rapckas Bojaka). XAFS-cnekTpbl ObLIM IOJydYEHBI HAa CTAHIIMH
«CTpykTypHOE MatepuanoBeaeHne» KypyaToBCKOTO IIEeHTpa CHHXPOTPOHHOIO U3ITY-
yenust HUL] «KypuaToBckuii nHCTUTYT». AHanu3 XRD npoBoanuav Ha CTaHLIMK PEHT-
TeHOCTPYKTYpHOTO aHainn3a «bemok/XSA.

YcTaHOBIEHO, YTO ZN KOHLIEHTPUPYETCS B OCHOBHOM B BOCCTaHAaBIMBAaEMOM
(48%) u ocratounoit (28%) dpakumsx. OTHOCUTEIBHOE COJEp)KaHHE MeTallia B
HauMEHee MPOYHO CBSI3aHHOW C MOYBOM KHUCIOTOPACTBOPUMOM (PpaKIMy COCTaBIISET
19%. Ha nosto okucnsieMoi ppakuuu NpuxoguTcs Bcero 5% meraa.

bonpmias yacTh NMUKOB, MPUCYTCTBYIOIIMX Ha AudpakTorpaMMax 0OpasloB
MOYBBI MOCJIE TIEPBOM M BTOPOM CTAIUN SKCTPArupOBaHMs, COOTBETCTBYET ayTUTCH-
HBIM CEpPOCOJIEpKAIMM MUHEpaiaM: BIOPTUUTY (ZnS ¢ reKcaroHaJIbHOW CTPYKTYpOH)
u chanepury (ZnS ¢ kyouueckor cTpykTypoil). OOpasel Mo4Bbl MOCIE U3BJICUEHUS
OKHUCISIEMOI (ppakuuy HamOoJiee HACBIIEH CyJIb(QUAaMH, B TO BpeMsl Kak B oOpasle
ITOYBBI MOCJIE€ U3BJICYEHUS] BOCCTAHABIMBAEMOM (DpaKIMK TOMUHUPYIOT (QUILIIOCHIIU-
KaTbl. Pe3ysibTaThl aHamM3a CIEKTPOCKOIMH PEHTI€HOBCKOTO MOTJIOMICHUSI U MOJIEIH-
pOBaHUs JIMHEWHON KOMOWHAIIMY TO3BOJIMIIM YCTAHOBUTH, YTO ZNS MPHUCYTCTBYET BO
BCeX (Ppakiusax, HO B OOMEHHOM U BOCCTaHABIMBaeMOU (hpakLUsX CBsA3H Zn—S cocTaB-
a0t 57% u 50%, cOOTBETCTBEHHO, B BUIE cdaneputa. OCHOBHBIE Pa3INYUS MEXY
dbpakiusMu CBsI3aHbl ¢ COOTHOIIEHUEM cojiepxkanus ZnSO4 u ZnO. ZnSO, sBasieTcs
OCHOBHBIM KOMIIOHEHTOM (65%) B KHCJIOTOPACTBOPUMOI (PpaKiiuu, 4YTO coriacyercs
¢ mpeobnamanueM cBsizu Zn—(O B mepBOW 00OJOUYKE, OMPEICICHHOW IO JaHHBIM
EXAFS.

Taxkum 0Opazom, coBMecTHOE Hcmoiab3oBanne MetogoB XAFS, XRD u nocre-
JIOBATEJILHOTO (PPAKIIMOHUPOBAHUS TTO3BOJISET MOTYUYUTh B3aUMO/IOTIOJHSIONTYI0 HH-
dbopmatrro 0 Bi1000pa30BaHUH METANIOB B TEXHOTEHHO-TPAaHC(HOPMUPOBAHHBIX MTOY-
Bax.

HUccneoosarnue gvinonneno npu ¢punarcosou noooepocke PODU 6 pamxax nayunozo
npoexma Ne 19-34-60041.
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VJIK 631.41

BJIAUAHUE BUOYAPA HA HOI'VIOHIEHUE U ITPOYHOCTD
YAEPKUBAHUA MEJIU YEPHO3EMOM OBbIKHOBEHHBIM
KAPBOHATHbBIM

Bypa4yeBckasa M.B., MangxueBa C.C., bapaxoB A.B., Jlo63eHko WU.I.

FOxHbIN dheaepanbHbi yHUBepcuTeT, PocTtoB-Ha-LoHy
e-mail: marina.0911@mail.ru

J171s1 ounIlieHrs 3arpsiI3HEHHBIX TTOYB U JUIs OBBIIEHUS 3 (HEKTUBHOCTH BBITIOJ-
HEHUs MTOYBOM CBOUX (DYHKITHI HEOOXOAMMO BHEAPSITH TEXHOJIOTUU PEMEIUAIIUU TIOYB
in situ. K TakoBBIM OTHOCSTCS (DU3UKO-XUMHUIECKHUE TEXHOJIOTHHA OYUCTKH TIOYB C MC-
MOJIb30BaHUEM PA3JIMUHBIX COPOCHTOB, B TOM YHCIIE€ YIVIEPOIAUCTBIX. TsDKENble Me-
taibl (TM), KaKk TpPOIyKThl TEXHOT€HHOW SMHUCCUU, SIBIAIOTCS KpalHE OMacHBIMU
noyuttotrantamMu. CopOumst TM BkiodaeT B ce0si pa3iMuHbIe aJICOPOLIMOHHBIE MPO-
1IECChl, TAKHE KaK 00pa3oBaHUE BHEIIIHE- U BHYTPUCPEPHBIX KOMIUIEKCOB U MOHHBIN
00OMEH, a TaKK€ MEXaHMU3Mbl IOBEPXHOCTHOIO 0caikooOpa3oBanus. Ognako TM, ko-
TOpBIE CBSI3aHBI MOBEPXHOCTHIO COPOEHTA, UMEIOT TEHJICHUHUIO JecopOupoBarbes. B
ATOM CBSI3U OCOOBIN UHTEPEC MPEJICTABIISET OIICHKA MOTJIoIeH!ss HOHOB TM mo4Boii B
PUCYTCTBUH YTIAEPOTUCTHIX COPOSHTOB. L{enb paboThl — U3y4YUTh BIUSHUE YTICPOIH-
CTOTO cOopOeHTa Ha aJCOPOIMOHHYI0 CIIOCOOHOCTh Y€pHO3eMa OOBIKHOBEHHOTO MPH
MOHOJJIEMEHTHOM 3arpsisHennn Cu.

Jyist aKCcriepuMeHTa UCToib3oBaH BepxHuit cioit (0—20cm) uepHo3eMa 0OBIKHO-
BEHHOTO KapOOHATHOT'O TSKEJIOCYTIMHUCTOTO Ha JIECCOBUIHOM CYTJIMHKE, OTOOpaH-
HOM B OkTs10pbcKkoM paitone Poctosckoit o6iactu (OOIIT «IlepcuanoBckas 3amoBe-
Has crenby). s uccnenoBanus BIUSHUSA YIJIEPOAUCTOrO COpOEHTa Ha acOpOLMOH-
HYIO0 CIIOCOOHOCThH MOYBBI MO OTHOHIEHHIO K TM Obu1 BeIOpan Ouovap. buoyap Obu1
MOJIy4eH B Pe3yjbTaTe TEPMHUECKOTO Pa3JIOKEHUS IIETyXU puca Mpu TeMIepaType
700 °C, ckopoctu HarpeBa 15 °C/MHUH u BpeMeHU BbIACpKKH Ouomaccel 75 muH. K
oOpasiaM 1mouBkl ObLT J0OaBIeH Orouap B 03¢ 2.5 MaccoBbIX %0.

B paboTte ucnosib30BaH METO/I HEM3MEHHBIX HaBECOK (5 T') U MEPEMEHHbBIX KOH-
nenTtpanuii (ot 0.05 mo 1.0 MM/i). Kaxknas n3 KOHIIEHTpalMii COOTBETCTBOBAIA OHOM
TOYKE Ha n30TepMe ancopOrmu. Mccneayemplii pacTBOp MeTalia MPUTOTOBJICH U3 HUT-
para CuU. MaccoBoe oTHOIIIEHHE XUAKON B TBepoi ¢a3 cocrapisuio 1 : 10. Ilpu go-
CTHKEHUM PABHOBECHOT'O COCTOSIHUS MOCIe B30AIThIBAaHUS B TEUCHUE Yaca U CyTOY-
HOTO OTCTaWBaHUS CYCHEH3UHU ObUIM OTPUILTPOBAHBI. PaBHOBECHBIC KOHICHTPALIUU
MOHOB METaJyla ONpPENENICHbl METOJO0M AaTOMHO-a0COpPOIMOHHONW CIIEKTPOMETPHH.
beimu paccunrtanbl 3HaUeHUs KOAGOUIIMEHTOB paclpeeICHus] MeTala MEXTy TBEp-
nou u xuakoi ¢azamu (Kq) u crenenu copoumu (S).
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[Tonyuennsie 3HaueHuss Kg u S nonos Cu(ll) mouBoii qoctaTouHO BhICOKHE. B
Bapuantax ¢ BHeceHuem Cu(ll) B mccnenyemom auamasone konuentpanuid (0.05—
1.0 MM/1) cTeneHpb MOTJIOMICHUS MeTauia cHuxaercs oT 97 no 93.Jlo6aBieHue K
mouBe Onovapa u3 MeTyXHu pruca MPUBOANT K yBenudeHuto S st CU, koTopast BO BCeX
ciydasx oymska K 100% u mpakTHuecku He 3aBUCUT OT UCXOTHOM KOHIIEHT-PaIliy pac-
TBOpa. BeposTHO, KOHIICHTpAINsI MeTasllia He OKa3bIBaeT BIMSHUE HA UX CIIOCOOHOCTD
NPUTATUBATHCS TIOBEPXHOCTHIO MOJISIPHBIX copOeHToB. Eme ogamM mapameTpom 3¢-
(EeKTHBHOCTH COPOITMOHHON CITOCOOHOCTH sABiIsIeTCs Ky, KOTOPBIN XapakTepu3yeT To-
TEHIUAJIbHYI0 MOOMJIBHOCTH MeTa/lIoB. [Ipu moGaBieHnn Kk mouBe Onovapa mpoucxo-
JUT BO3pAcTaHWE BEMYUHBI Ky, YTO CBUACTEIBCTBYET O MOBBIIICHUH CPOJCTBA IIO-
BEPXHOCTU K MOHAM MeTaJuIoB. [Ipy 3TOM ¢ pOCTOM KOHIIEHTpAIlMU METajlia B UCXO/I-
HOM U, COOTBETCTBEHHO, PABHOBECHOM PAacCTBOPE Ha BCEX UCCIIEAYEMbIX BApUAHTAX OT-
MEUaETCs 3HAYNTEIIPHOC YMECHBIIICHUE BETUINHBI Ky, 9TO CBUIETEIBCTBYET O TOM, UTO
JI0JISI TIOTJIONIEHHOTO METaJlIa, a TAaK)Ke YHEPTHUS B3aMMOJICHCTBHSI HOHOB C PacIofio-
KEHHBIMH Ha TOBEPXHOCTU COPOEHTOB (YHKIIMOHAJIBLHBIMHU TPYIIIaMU, OMPEaesito-
IMIUMH UX TTOTJIOTUTENbHYIO CIIOCOOHOCTh, YMEHBIIIAIOTCSI.

Takum 006pa3oM, MOKa3aHoO, 4TO T0OABJICHHUE B TOUBY OMOYapa MOBLIIIAET COPO-
IIMOHHYIO CITOCOOHOCTH YepHO3eMa OOBIKHOBEHHOTO 10 OTHOIIEHUIO K MOHAM HCCIIe-
JyeMOT0 MeTajlja.

Hccnedosanue svinonneno npu ¢gunamcogoti noodepiicke PH® 6 pamkax nayunozo
npoexma Ne 19-74-10046-11.

YK 579.222.4+551.312.2

HOCJIEITIOKAPHOE ®OPMHNPOBAHUE
MHUKPOBUOMOB TOPDAHBIX OJIMT'OTPO®HBIX ITOYB
B CPEJJHE CUBUPHU U PECIYBJMKE KOMU

MNpoaHuukas U.A.Y, Mawkeesa 0.3.1, Ctapues B.B.?,
Fop6ay H.M.2, AbimoB A.A.?

! MuctutyT neca um. B.H. Cykauyea CO PAH, KpacHosipck
e-mail: igrod@ksc.krasn.ru
2B oW Komun HLL YPO PAH, CbikTbiBKap
e-mail: aadymov@gmail.com

HccnenoBany NUporeHHble BO3AEHCTBUA Ha XUMUYECKUE U MUKPOOHOJIOTHYE-
CKHE CBOMCTBA TOP(SHBIX ONUTOTPO(HBIX MOYB ABYX pernoHoB: EBpomneiickoro Ce-
Bepa (Pecriyonnka Komu) u Cpeaneit Cubupu (Kpacnosipckuit kpaii). B mouBax u3y-
YaeMbIX TEPPUTOPUI Ha Pa3IUYHON TIIyOMHE OOHApY>KEHBl MPU3HAKH I[0KapOB
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(TuporeHHbIe CIOM), B HUX OTMEUEHO BBICOKOE COJIEP)KaHHE MAKPOCKOIMUYECKHUX Ya-
CTHII YIJI B HIDKHUX TOpU30HTaxX. OLIEHEHO BIMSHUE MT0KapOB HA XUMUYECKUN COCTaB
U pa3BUTHE MUKPOOHOMOB TOp(siHBIX TouB. [TokazaHo, 4TO BIMSHUE MOKApPOB HA CO-
ctaB Topha MoxkeT ObITh pa3nuyHbIM. [lomaraem, 4To moXkapel OKa3bIBaIN CYIIECTBEH-
HOE BJIHMSHHE Ha Mpolecc 3a001auyuBaHusl TEPPUTOPUN B WX MHUIIMAIBHON CTaJHU.
OO0bexkTamMu MocIyKuiM y4acTku (Yd.) O0JOTHBIX MAaCCUBOB, MAKCUMAJIHLHO TIPUOIIH-
’KEHHBIE K TOCTIHPOTCHHBIM cOCHsIKaM: Pecriybinka Komu — B HallMOHAIBHOM TMapKe
Koiiropoackuii — Yu. 1 u B [lewopo-Unbruckom 3anoBennuke — Yu. 2; KpacHospckuii
Kpail — 0koJi0 MauThl 30TTO — Yu. 3 u Yu. 4. B Pecniyonuke Komu Yu. 1 noaseprancs
MHTCHCUBHBIM TOXapaM B Hauaje (GopmupoBaHus (OKOJIO 9 ThIC. JIET Ha3ad) U B CO-
BpeMeHHbIH nepuo (140 ner Hazan), Y. 2 ucnbITal JIMIIb KOCBEHHBIN 3 (eKT B BUIE
BbIFOpaHus npuieraromux jgecos. B KpacHospckom kpae TopdpsHuku Yu. 3 u Yu. 4
ropeiIr HECKOJBKO pa3. i BbIsIBIIEHU 0cOOEHHOCTEH (DOPMUPOBAHUSI MUKPOOHMOMOB
B TOP(SAHBIX TOYBAX JIBYX PETUOHOB MCCIIEIOBAIN XUMUYECKIE CBOMCTBA, MUKPOOHO-
JIOTUYECKYI0 aKTUBHOCTH (0azanbHOe nbixanue — bJ[, MukpoOHyto 6unomaccy — Mb) u
KayeCTBEHHBIN COCTaB OAaKTepuil U rpuOOB. Y CTAHOBIIEHO, UTO HAMOOJbIIAs AKTHUB-
HOCTb TOpeHus1 Onmkaiiux gecoB Bo3ie 6onoT PK Habmonanack B KOHIIE aTIaHTHYe-
CKOro, cepeauHe cyodopeanbHoro nepuojaos. [locnenoxapHoe TopdoHakorieHue B
KpacHosipckoM kpae Ha Y4. 3 Hauajnoch B IEPBOM MOJIOBHHE OOPEAIbHOTO, a Ha Yu. 4
— B NIEPBOM IMOJIOBUHE ATJIAaHTUYECKOTO Mnepuojia. BepxHue ropu3oHThl TOP(PSIHUKOB
CJIOKEHbl B OCHOBHOM M3 C()arHOBBIX MXOB, YTO CIIOCOOCTBYET HAJIMYMIO KHUCIIOU
cpensl (pH 2.9-4.9) n Huskoit ckopoctu ux pasnoxenus. Conepxanue Copr B TOpPs-
HBIX TOPH30HTAX MOYB BceX y4acTKoB 48-49%, a3oTa (Nsun) O0mNbIe B TOPPSHUKAX
PK, uem B cubupckux, B 1.6-2 paza. [Ipu aTom 17151 Bcex TOPHSIHUKOB XapaKTepHa HU3-
Kas CTereHb HachlieHHOCTH ocHoBaHusMH (10—11%). BepTrkansHoe pacnpe/iecHue
MUKPOOPraHU3MOB 3aBuceno oT pH u 6oraHnnyeckoro cocraBa Topda. YuacTku xapak-
TEPU30BATUCH HU3KOW MUKPOOHOM aKTUBHOCTHIO. MakcumanbHbie 3HaueHust Mb u B]]
MpUypoUeHbl K a’dpoOHoit 30He (0—20 cM), CYIIECTBEHHO CHUXXAsICh B HMXKHUX TOpH-
30HTax TOp(psHUKOB. B mpornecce pa3nokeHusi OpraHuku MPUHUMAIU y4acTHE B OC-
HOBHOM aIuA0(QrIbHbIE OJIUTOTPO(GHBIE OAKTEPUH C OKHCIUTEIHLHBIM TUIIOM MEeTa0o-
mu3ma. Cpenn HEX JoMUHUpoBanu npeacrasutenu gua Acidobacteria u Proteobacte-
ria (60—80% ooOmero koaudectsa). Pa3zpurre 0akTepuoOMOMOB 1 MHKOOHOMOB B ITH-
POTEHHBIX TOPU30HTAX TECHO CBI3aHO CO BPEMEHEM MPOIIEANINX MOKapOB U TITyOu-
HOM MX 3ajieraHus. AKTUBHOE y4acTHe B OCBOEHUM NPOAYKTOB MUPOreHe3a MPHHH-
Manu  mpencraBurenan  Proteobacteria,  Actinobacteria,  Planctomycetes,
Verrucomicrobia, Bacteroidetes, a taxxe Archaea (Euryarchaeota, Crenarchaeota,
Thaumarchaeota), comepsxanne KOTOpbIX Kosiebanoch oT 4.4 110 35.7% B 3aBUCHUMOCTH
ot yuactka. KonmmuectBo anmnobakrepuii (Acidobacteria) B muporeHHbIX rOpr30HTaxX
CHWKAJIOCh IO CPAaBHEHUIO C HE MUPOreHHbIMU: HA Yu. 1 1 Yu. 2B 1.2 m 2.1, Ha Yu. 3
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u Yu. 4 — B 1.8-2.8 paza. KauecTBeHHBIN U KOJIUUECTBEHHBIN COCTAB TPUOHON OHUOTHI
MUPOTE€HHBIX TOPU30HTOB OTIUYAIICS OT TAKOBBIX BBIIIE- U HUKEISKAIIUX HE MHUPO-
reHHbIx. KonuyecTBo rpuboB B HUX CHMXKEHO B cpeaHeM B 1.2—1.5 pa3za. B nuporen-
HBIX TOPU30HTaX YBEJIMUYMBAETCS A0JIs peacTaBureneit Ascomycota u Mucoromycota,
CYIIIECTBEHHO CHIKaeTcst Basidiomycota. B He muporeHHbIX TOpH30HTaX BHIOBOES/PO-
JI0OBOE pa3HO00Opa3re rpubOB pa3inyagoch MO y4acTKaM U B 1I€JIOM ObLIO JOCTATOYHO
BBICOKOE Jaxke Ha riryoune 220240 cm.

Paboma svinonrnena npu noodepoicke epanma PODOU Nel9-29-05111mx.

VJIK 631.445.24

PU3NKO-XUMHUYECKOE H BUOJTIOT'HYECKOE COCTOSIHUE
INIOCTAT'POI'EHHBIX ITOA30J/JUCTBIX ITIOYB CPEJHEU TAUT'U

Enbkuna N.A.%, Nantesa E.M.}, luxaHosa U.A.}, CmoTpuHa 0.A.?,
BuHorpaposa l0.A.}, KoBanesa B.A.}, MepmuHoBa, E.M. !, Xononos 0.B.*

1B oUL Komm HL YpO PAH, CbikTbiBKap
2 IHCTUTYT ecTecTBeHHbIX HayK CbIKTY uM. Mutnpuma CopoknHa, ChIKTbIBKap
e-mail: elkina@ib.komisc.ru

[TocTarporenas Tpanchopmariys Mo4s mpuBesa K CyIeCTBEHHBIM U3MEHEHHSIM
MOYBEHHBIX MApPaMETPOB, OMPEAEISIEMbIX YPOBHEM OKYJIBTYPEHHOCTH, IMPOJOTKH-
TEJIBHOCTBIO CYKIIECCUM, CTaIUEN U TUIIOM PAaCTUTEIILHOCTH, a TAKXKe OCOOEHHOCTAMU
MCIIOJIb30BaHMUs 10 M TOCIIe MepeBojia B 3aJIeKHOE COCTOsIHUE. B moa3one cpemHeit
TalTH Ha 3aJIeKHBIX y9acTKaX MPU OTCYTCTBUU €KETOAHOTO CEHOKOIIEHHUS TIPOUCXO-
JIUJIa IOCTATOYHO OBICTpasi CMEHA JIyTOBOW CTaJuM CTaJNe MEIKOJIUCTBEHHBIX MO-
JIOJHSKOB, 4acTh 3ajexel 3apocna OopuieBUKOM COCHOBCKOTO, KOTOPBIA MpEmsT-
CTBYET Pa3BUTHUIO APEBECHBIX COOOIIECTB.

Ha nepBhIX 3Tanmax caMOBOCCTAaHOBHUTENIBHOU CyKiieccuu (40 25 JeT) mpouso-
IIUTA TIPOIECCHI TpaHCchOpMaIy TOYBEHHOTO Mpoduis ¢ GopMUPOBAHUEM MAJIOMOIII-
HOTO CEpOTYMYCOBOTO (ZIEpHOBOTO) TOpu30HTA. [1ax0oTHBIN TOpU30HT nuddepeHIupo-
BaJICSl HA JIBa CJIOSI C OTJIMYAIOIIUMHUCS (PU3UKO-XUMUYECKUMH CBOWCTBAMH, TYMYCO-
BBIM U OMOJIOTHUECKUM cOoCTOsiHuEM. Hanbonee HHTEHCHBHBIE MTPOIIECCHI XapaKTePHBI
JUTSL IEpHOBOTO TOopu3oHTa. OH uMeeT 0oJiee HU3KYI0 OOMEHHYIO KHUCIOTHOCTb, OoJiee
BBICOKOE KOJIMYECTBO MOTJIONIEHHBIX KATUOHOB, MOIBI)KHBIX YJIEMEHTOB MUTAHMS, YT-
nepoaa. [Ipu aToM Haubosee BICOKME MOKA3aTeIH MPUCYIIU TOYBAM IO 3aPOCIISIMU
6opieBrka COCHOBCKOTO, MEHEE — T0JI MOJIOJbIM JiecOM. B mouBax MeNKOJIMCTBEH-
HBIX COOOIIECTB MPOU3OIIIO MOJAKUCIIEHUE TTOYB, U CHU3HWICA YPOBEHb OMO(DHUIBLHBIX

DJICMCHTOB.
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Ecnu B ceporyMycoBOM ropu30HTE B OCHOBHOM COXPaHSUTUCH CBOMCTBA IPUCYILINE
MaXOTHBIM MOYBaM, TO B OCTaJIbHOM YacTU paHee 00padaThIBaeMOro Ciiosi €3 MepoIpu-
ATUH 10 MOIEP’KAHUI0 TOYBEHHOTO TIOIOPOIUS 11eT MEAJICHHBIN MPOIIECC BOCCTAHOB-
JieHus1 PU3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX JJIS LIEIMHHBIX TO/I30JIMCTHIX MTOYB.
B sTOoM ciioe mpousonuio noskiieHne Beex popm kucnotHocTH. [Ipeobnanaroiias 4acTh
OBIBIIIETO MAaXOTHOTO CJI0s1 00ETHWIACH IBYXBAJICHTHBIMU KaTHOHAMH U MOABMKHBIMU
AIIEMEHTAMU TTUTAHUS 32 CUET BHIMBIBAHUS B PE3YJIbTaTe€ MHTEHCU(DUKAIIUK AITIOBUAIIb-
HBIX TPOLIECCOB U BhIHOCA pacTeHussMU. C yueToM Toro, uto ¢putomacca 6opieBruka Coc-
HOBCKOTO CYIIIECTBEHHO MPEBBIIIaia (UTOMACCY JTYTOBBIX TPaB B MOJIOJIOM JIECy U UMeTIa
6oJ1ee BBICOKYIO CKOPOCTBIO Pa3JIOKEHHsI IO CPABHEHHUIO CO 371aKOBO-Pa3HOTPaBHOM, ce-
POr'YMCOBBIN TOPU30HT IO/ MHBA3UBHBIM PAaCTEHUEM OTJIMYaics 00Jiee BBICOKMM YPOB-
HEM IUIOAOPOMS, @ U3MEHEHUS B TIOYBE IIPOUCXOAWIN MEHEE 3HAYUTEIBHO, YEM IO JIy-
TOBOM M IPEBECHON PACTUTENBHOCTBIO.

C u3MeHEeHHEM XapaKTepa paCTUTEIbHOCTH U3MEHWIICS TYMYCOBBII CTaTyC U ar-
peratHo-CTpyKTypHOe cocTosiHMM nouB. HauOosiee HHM3KOE conepkaHue yriepoja
OBLIO XapaKTEPHO JJIs TOYB MO MOJIOBIM JIECOM, BBICOKOE — I10J] COOOLIECTBOM OOp-
meBuKa. Paznnuns B coep kaHuM yIiiepoaa B CEPOryMyCOBOM TOPU30HTE C MpUJIEra-
IOIIUM K HEMY clloeM coctaBwin 1.5—2.5 pasa. bonee BhICOKOE KOJIMYECTBO arpoHO-
MUYECKH LIEHHBIX arperatoB COXpaHUIIOCh B TIOUBE JIyra U 3apocisix 6opmeBrka Coc-
HOBCKOTO.

[Tporecchl B 3aI€KHBIX OYBAX BO MHOI'OM CBSI3aHbI C COCTAaBOM MUKPOQIOPHI
Y MHTEHCUBHOCTBIO MPOTEKAHUsI MUKPOOHOJOTMYECKUX MPOLECCOB. bhIBIIMI MaxoT-
HBII TOPU30HT pe3KO AUPPEpPEHIIMPOBAIICS MO MOKa3aTeasIM MUKPOOHOI OHOMaccChl,
0COOEHHO B MOJIOJIOM JIECY U B 3apociisiXx OopiueBuka. BrisiBieHa TEHACHIUS BO3pac-
TaHUS MUKPOOHON OMOMAacChl B Psily MOCTArpOre€HHBIX MOUB: «JIYyT — MEJIKOJIUCTBEH-
HBIA MOJIOAHSIK — 3apocin OopiieBruka COCHOBCKOT0» ¢ €€ KOHIIEHTPUPOBAHUEM ITpe-
MMYLIECTBEHHO B BepxHEM 0—10 cM cioe mouBbl. Y CTaHOBJIEHBI 3aKOHOMEPHOCTH U3-
MEHEHHUS B 3TOM PSIIy YHUCIEHHOCTH U TAKCOHOMHUYECKOI0 pazHOoOOpa3us KOMILIEKCa
KyJIbTUBUPYEMBIX MUKPOCKOTIMYECKUX IprOO0B. B cTpyKType MUKpOoOHOI GnomMacchl B
BepXHHUX ropu3oHTax (rryouHa 0—10 cMm) mo4B mocTarporeHHbIX SKOCUCTEM Mpeobiia-
JaJId CIOpbI TpUOOB. BhIsIBIEHA CBSA3H PACTUTENBHBIX LIEHO30B C 0COOEHHOCTSMU MOY-
BEHHBIX MUKPOOHBIX COOOIIECTB.

B 1esiom Ha nepBhIX ATanax nocTarporeHes3a 3ajiekHble MOYBbl B OCHOBHOM CO-
XpaHWIH MPU3HAKK arpo3eMOB, OCHOBHBIE U3MEHEHMs MTPOU3OILIN B Mpejesax ObIB-
IIEr0 MaxOTHOTO CJIOsl, 0COOEHHO B CEPOrYMYCOBOM T'OPH30HTE.
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YK 574.4
ITAPUYECKUE YCJIOBUA JIETHEI'O CAJIA

Xykosa E.A.%, Anb Meknacpu A.®.A.%2, Hagnopoxckas M.A.2,
CragHuk E.MN.?, NetpoBa B.C.!

! Pycckuin my3seit, CaHkT-MeTepbypr
e-mail: ealukmazova@mail.ru
2 CaHkT-MNeTepbyprekuii rocyaapcTBeHHbIn yHuBepceuteT, CaHkT-MeTepGypr
e-mail: m.nadporozhskaya@spbu.ru

B ropoackux s3xocucTeMax no CpaBHEHHIO C IPUPOIHBIMUA 3HAUYUTEIIBHO U3MeE-
HEHBI PACTUTEIBLHOCTb, )KUBOTHBIN MU, KJIIUMAT, pesibed U mouBbl. JloaroneTue u nie-
KOPaTUBHOCTh PACTUTEIBHOCTH TOPOJICKUX 3€JIEHBIX 30H 3aBUCUT OT MUKPOKJIMMATA,
OCBEIICHHOCTH, 3arpA3HEHUS BO3AyXa, MHTEHCUBHOCTH PEKPEALIMOHHOMN HAarpy3KH, Ka-
yecTBa MoYB. ['OpojicKkKe MOYBBI MOTYT ObITh OOpPa30BaHbI HA OTJIOKEHUSX KYJIBTYp-
HOTO CJIOSI, MOTYT OBITh MEPEYIIOTHEHBI, COJIEPKAaTh MO IICIAYUBAIOIINE U 3arPsI3HS-
IOILME BEIIECTBA, MOTYT OTJIMYAThCA U30BITKOM MU AE(PUIUTOM OMOTE€HHBIX HJIEMEH-
ToB (C, N, P, K). OcobenHocTr GpU3HKO-XUMHUECKUX XaPAKTEPUCTUK FOPOICKUX MTOYB
CIEAYET YUUTHIBATh IPH IUNIAHUPOBAHUU MEPOTIPUSITUH MO YXOY 3a 3€JE€HBIMU HACAXK-
neHusiMu. ['1aBHBIA 00BEKT ucciaenoBanus — JIeTHHI call — pacloioKeH B UCTOpUYE-
ckoMm 1eHTtpe Cankt-IlerepOypra Ha OJHOMMEHHOM OCTPOBE, OMBIBAEMOM BOJIaMHU
Hegnbl, ®onTanku, Moiiku u Jledskbero kanana. J{ns cpaBHeHus uccinegoanu Muxe-
HEPHBIN CKBEP, PACIIOJNIOKEHHBIM HEMoJaneKy oT JleTHero cana, nmepen Muxanmios-
CKUM 3aMKOM. [lenb paboThl — M3y4eHHE COCTOSHUS PACTUTEIIHOCTH U PUOPUTETHBIX
(UBUKO-XUMUYECKUX XapPaKTEPUCTUK I'yMYCOBBIX TOPH30HTOB MOYB. PacTUTENbHOCTH
M TIOYBBI TOpPOJia — JWHAMHUYHBIC CHUCTEMbI, HUCTIBITHIBAIOIIUE BIUSHUE TOPOJCKOM
Cpelibl U XO35MCTBEHHON JEATEIbHOCTH TOPOACKUX CIYKO. JIJIsl KOHTPOJIS COCTOSHUS
PACTUTENBHOCTH M KaYECTBA IMOYB HEOOXOAUMBI peryiispHble nepeodcnenoBanus. 1o
JUTEpPaTypHbIM JaHHBIM, MOYBbI JIETHETO cala cymnecyaHble U JIETKOCYTJIMHUCTHIE C
BKJIFOUEHUSIMU (PparMEHTOB CTPOUTENIBHOTO Mycopa. Hinke KylnbTypHOTo ciios 3aje-
ratoT norpeOeHHbIEC €CTECTBEHHBIE MOYBBI. Peakius cpebl moyB JleTHero caja Bapbu-
pPYET OT CIa0OKUCIION 10 C1a0oIIeTIOUHON. BIsSIBIIEHBI KOHTYPBI 3arpsS3HEHHBIX TsKe-
JBIMU MeTaJJIaMU M0o4B. [[oOBEpXHOCTHBIE TOPU3OHTHI XOPOIIIO T'yMyCUpOBaHbl. OTMe-
YEHO HEBBICOKOE COJIepKaHNe MUHEPATIbHBIX (DOPM a30Ta, TAaHHBIX 110 BAJIOBOMY a30TY
B paboTax mocneaHux JieT HeT. [louBsl KineHoBoii ynuiel He usydeHbl. JlpeBecHbIC
Hacaxaenus B JletHem cany u MH>XeHepHOM CKBepe MpeICTaBIICHbI TUNaMu (mpeod-
JanaroT), kieHamu, xyoamu u siceusmu. C 2015 mo 2021 rr. coxpaHHOCTb JIepEBhEB B
Jletnem cagy oxoso 95%, B UnxxkenepHom ckBepe Bbinaiio 20% 1epeBbeB HA Ta30HAX
BJ10JIb ac(aIbTOBBIX MOKPHITHA. B MOBEPXHOCTHBIX (020 c™m) crtosiX U3y4EeHHBIX
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nous JleTHero cafa, B 00CKETax C MocaikaMu KyCTapHUKOB (JIEIIHa, MaInHa, Oy31Ha)
U eJieid, B rpanyjoMmerpudeckoM coctaBe 80—90% menkozema (<1 mm) u 20—10% cke-
netHo yactu (>1 mm); pPHH20 OT KHciOro 10 HEUTPaIbHOTO, Copr. 2.21-3.87%, Nosu,
0.15-0.23%, C/N 15-25. B moBepxHOCTHBIX (0—20 cM) citosix mouB ra30HOB HKeHep-
HOTO cKBepa 3HaueHue PHi2o 0T cimabokucnoro a0 menouHoro, Copr, 3.38—4.45%, Nosu,
0.20-0.51%, C/N 12-13. [logkucienue nouys JIeTHETo0 caja ¢ MOBEPXHOCTHU, a TAKXKE
noBeiieHHble C/N mouB JleTHero cajga oOycClOBIIEHBI MEPUOJUYECKUM BHECEHHUEM
topdporommnoctoB (PHH20 4.5, C/N okomno 30). YcranoBneHo, 4To Ha Ta30HB VHKe-
HEPHOTO CKBEpa MPOTHUBOTOJIOJICTHBIC PEareHThl HE3HAYUTEILHO BIUSIOT, TTIOCKOJIBKY
paHHel BecHOH B mouBax cojied meHee 0.3%. [loneBas BIaXXKHOCTh BCEX M3YUYEHHBIX
IIOYB BECHOM M OCEHbIO ObLIa 0K0JI0 50% OT MOJIHON BiIaroeMKocTd. JIETOM ra3oHbI
Jletnero caga u UHxkeHepHOTO CKBepa HE MOJUBAIOT, IOYBBI MOT'YT MEPECHIXATh U TIe-
perpeBaThCsl B MEPUOJT JIETHEU Kapbl. ITO, BO3MOXKHO,IBIIIETCA OAHOM U3 TJIABHBIX
MIPUYHH COKPAIICHUS IMPOIOHKUTEIILHOCTH KU3HU JIEPEBbEB Ha Y3KHUX Ta30oHax Mmxke-
HEPHOT'O CKBEPA, PACIIOIOKEHHBIX MEXIY 3aac(hanbTUPOBAaHHBIMU TPOTyapaMH U aB-
TOMOOUIILHBIME JIoporaMu. COMKHYTOCTh KPOH JiepeBheB JIeTHero caga 4acTU4HO 3a-
HIMIIAET TIOYBY OT TMeperpeBa. TemmnepaTypHbie U BOJHBIE PEKHUMBI TOPOJCKUX TOYB
HY>KTalfOTCS B M3y4deHUH. HopMaTHBEI cotepkaHusI OCHOBHBIX 3JIEMEHTOB MUTAHUS U
3arpsA3HSIOIMX BEUIECTB TPEOYIOT MEPECMOTPa, OCKOJIbKY OBLIM pa3padOTaHbl IS
3eMellb CEIbCKOX03SIIICTBEHHOTO Ha3HaueHus. KauecTBo opraHnieckoro BeIecTna ro-
POJICKUX TOYB ¥ BHOCUMBIX OPTaHMYECKHX YI00OpEHUH TakKe TpeOyeT UCCIeI0BaAHMS
JUTSI TIOJIIEP’KaHUSI OTITUMAJTBHBIX 3/Ta(pUUeCKUX YCIOBUI TOPOJICKMX 3KOCUCTEM, Tap-
MOHU3AINH XO3IUCTBEHHBIX MEPOIIPUATHI U IKOHOMHH CPEJICTB.

VJIK 631.48

UHTETPAJIBHAS HU®POBASI IJIAT®OPMA: 5
«[IOYBEHHBIE PECYPChI CEJIbCKOXO3SIMCTBEHHBIX YTOJUN
POCCHUIICKOH ®EJEPAIIUN»

MBaHoB A.Jl1., Cton6osou B.C.

®dUL «lMouseHHbIN HCTUTYT M. B.B. [lokyyaeBa», MockBa
e-mail: vladimir.stolbovoy@gmail.com

Cornacno ctatee 72 Konctutynuu PO «...BrnajaeHue, mojib30BaHUE U paclopsi-
KEHHE 3eMJIEH, HEApaMH, BOJIHBIMHA U APYTMMH MPUPOJHBIMU PECYPCAMU» BXOJHT B
COBMECTHYIO KOMIIETEHIMIO TOCYAapCTBEHHBIX OpraHoB PD 1 cyObeKT/MyHUIIU-TIATb-
HbIX oOpa3oBaHuil. DenepanbHbIl ypOBEHb MpeanosiaraeT (pOpMUPOBAHUE HAIMO-
HAJIbHOW TOJUTHKH M TOCYAApCTBEHHBIX NMPOTrpamMM B OOJIACTH HCIOJNb30BAHUS U
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OXpaHbl TTOYBEHHBIX PECYPCOB CEIbCKOXO3AUCTBEHHBIX yroaui. CyObeKT/MyHHUIIU-
NaJbHBIA YPOBEHb AANTHPYET NOCYIAPCTBEHHYIO MOJUTHUKY B PETMOHAX, a TAKKe
bopMHUpYET PErHOHATIBLHYIO TTOBECTKY, UCXO0/I U3 COOCTBEHHBIX MPUPOJIHBIX U COLHU-
aTbHO-?KOHOMUYECKUX OCOOCHHOCTEN M 3amad. Jyist atux nenet Enunblil rocynap-
CTBEHHBII peecTp nouBeHHbIX pecypcoB Poccuu (EI'PIIP, 2014) npenycmarpuBaer
pPa3BUTHE PEECTPOB MOUYBEHHBIX pecypcoB cyobekToB PD. [locneanue npeacrapisioT
OCHOBY JIJII Pa3BUTHsI HOPMATUBHO-TIPABOBOM 0a3bl KOMILIEKCA 3€MEIbHBIX OTHOIIIE-
HHUW B PETHOHAX.

HoBble BBI30OBBI pa3BUTHUS CEIBCKOXO3SIMCTBEHHOIO 3€MIIETIONIB30BAHUS XapaK-
TEPU3YIOTCSI BHICOKUM YPOBHEM CIIOXKHOCTH (hopmymnupoBanus ueneil. [locmegnue
BKJIFOYAIOT Pa3IMYHbIE OTPACIIU 3HAHUH U ITPAKTUK, KOTOPBIE arpErMPOBAHbI B CHCTEMY
B3aMMOCBSI3aHHBIX 3JIEMEHTOB, COIJIACHO 3aKOHAM KOMITO3ULIUH, IPSMBIX U OOPATHBIX
cBA3eH U np. JleficTBUTENBHO, COBPEMEHHOE peLIeHUE MPOOIEMBI TPOIOBOJIbCTBEHHOM
0€30MaCHOCTH BKIIFOYAET 3KOHOMHKY, B YACTU CTOMMOCTH MPOIOBOJILCTBUS U JJOXOJI0B
HaceJIeHUs, COLIMATIbHO-eMOrpauecKue acleKThl B pa3/ieie PEeryJIupoBaHus HApO-
JIOHACEJIECHUS, MEIUIUHY JUUIs1 (POPMUPOBAHUS 3J0POBOI0 HACEICHUS M pa3HOOOpa3usl
NUIIEBBIX PAlMOHOB, OTPOMHOE YHUCIIO 3a/1a4 YCTOMYMBOIO Pa3BUTHS, TAKMX KaK KO-
JoTHs U Aerpananus noys u mp. [lepeuncnennoe paznoodpaszue GopMupyeT HOBOE MO-
HUMaHHE€ 3HAYEHUS MTOYB B KM3HU OOIIECTBA, KOTOPOE HE MOYKET XapaKTEPU30BATHCS
TPaJIULUOHHBIMH, UCKIIIOUUTEIBHO TTOYBEHHBIMU JAHHBIMU M TPEOYEeT CO3/laHusl UH-
HOBAIIMOHHOT'O MHTETPAJILHOTO HHPOPMAILIMIOHHOTO TOYBEHHO-PECYPCHOTO COITPOBOXK-
NEHUS.

B HacTosiiee BpeMsi BBIIOJHEH Pl UCCIEA0BAHMM 1O IBYXYpOBHEBOMY UH(OP-
MAallMOHHOMY ITOYBEHHO-PECYPCHOMY COIPOBOXKIEHUIO CENBCKOXO03IMCTBEHHOTO TIPO-
u3BojictBa B PO (MBanos u np., 2020; I[letpocsin u np., 2021; Ctonbosoii u ap., 2020;
2021). Pesynbratel paboT oObeauHeHbl B «HTErpasibHy0 1U(PPOBYIO MIaTGopmy
«ITouBeHHBIE peCypChl CETbCKOX035MCTBEHHbIX yroauit POy (MLI1 IIPCX), kotopas
MIPEJICTABIIICT HOBBIM BHICOKOTEXHOJIOTUYHBIN TOCYJapCTBEHHBIN 1B PpOBOI nHDOP-
MAaIMOHHBIN pecypc, MpeaHa3HauE€HHBIN U1 (POPMHUPOBAHUS U COIPOBOXKICHUS TOCY-
JapCTBEHHOM MOJIUTUKU B 00JIACTH yIPABICHUS KOMIUIEKCOM 3€MEJIbHBIX OTHOIICHUN
P®.

[{enbro HACTOAIIETO COOOIIEHHUS SIBJISIETCSI 0OCYKI€HHE 0A30BBIX KOHIIEIIIUNA U
pe3ynbTatoB pazsutus ULIT [IPCX.

O6bexTom UIJIT [TPCX BBICTYNAIOT HOUBEHHbBLE PEeCYPChl, TIOJT KOTOPHIMH ITOHU-
MAarOTCsl IOYBBI U UX U3MEPSAEMbIN KOJTMYECTBEHHO MTPUPOJHO-XO03MCTBEHHBIN ITOTEH-
[Maj JJs1 BBIOJIHEHUS CENbCKOXO03IMCTBEHHON JEATEIbHOCTH (IMTOTEHIMAN CEeTbCKO-
X03siUcTBeHHbIX MOoYB, [/CXI]). KonnuecTBEHHO MPUPOAHO-XO3IUCTBEHHBIA MOTEH-
Al CEeJIbCKOXO3SIMCTBEHHBIX MOYB OLIEHUBAETCS CIIOCOOHOCTHIO MOYBHI BBINOJHATH
(GYHKIMH, HEOOXOAMMBIE Ui CEJbCKOXO3SIICTBEHHOTO HCIIOJIb30BAHUSA, WIIU
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Kauecmeom nous, BhIpaKEHHbIM OasljlaMu OOHUTETA W/WJIU BEIMYMHON HOPMATHUBHOM
ypOXKANHOCTH OLIEHOYHOU KYJBTYpPHhI (B KaAacCTPOBOM OIICHKE 3€pPHOBBIE KYJIBTYPHI).
Tunonozuueckou eounuyeti kavecmesa nous (TEKII) BbICTynaeT IPOCTPAHCTBEHHO T10-
BTOPSIOMIAsCSA 110 HAOOpy aTprOyTOB M (PYHKITUNA, OTHOCUTEIIEHO OJHOPOIHAS IO Ka-
YECTBY U IPUPOAHO-TEXHOJOTUUECKIM OCOOCHHOCTSIM TpyIa nmouB. Kapmoepaghuue-
ckoti eounuyeti kavecmea nous (KEKII) sinsiercs apean (koutryp/nonuron) TEKII, ot-
paXKEHHBIM Ha KapTe KauyecTBa MOYB CENbCKOXO03UCTBEHHBIX yroauil (CTosiboBoi u
ap., 2021). ULI1 [IPCX BKIItOYAET BCIO IIONIAAb CEIbCKOX035UCTBEHHBIX yroauii PO,
B nipenenax koropoi Beiaeneno 10 711 TEKII n 57 678 KEKII. IlonHoTa u AeTaib-
HOCTb KapThl KAYECTBA MTOYB CEIILCKOXO3SIMCTBEHHBIX yroaui PO cooTBeTcTBYET Mac-
mrady 1 : 300 000 — 1 : 500 000, yto mo3BosieT npoerupoBarh 1 EKII ¢ mocTaTOuHOM
TOYHOCTBIO Ha cyObekThl PD. KapTa kauecTBa mouB CeIbCKOXO3SMCTBEHHBIX YTOAUMA
P® npencrasnena B PAH u oTMedeHa B kaueCcTBE OJIHOTO M3 IJIaBHBIX HAYYHBIX JO-
crixenun 2021 r.

HULII [IPCX peanu3yeT NPUHIUI «MUHUMAJILHON HHPOPMAIIMOHHOM, TEXHOJIO-
TMYECKON U pecypCHOM JocTaTtouHOCTU». MHopmayuonnas oocmamounocms obec-
MEYNBACTCS MIEPEYHEM KOHKPETHBIX 3a/1a4 CEJIbCKOXO3SIMCTBEHHOM OTpaciu u Tpebo-
BaHUSIMH UX WH(OpPMAIIMOHHOTO obOecnedeHus. TexHonocuueckas 0oCmamoyHoCHb
MO IICPKUBAETCS 00IIeH OTIepaliMOHHOM cpemoit mporpaMMHBIX cpeactB QGIS Ha oc-
HOBE €IMHOT0 MAaT€MaTUYECKOro, MPOTPAMMHOTO MU TEXHUYECKOTO COMPOBOXKICHHUS.
Pecypcnas oocmamounocms obGecriednBaeTCs TECHOM CBSI3bIO C CUCTEMOM Tocymap-
CTBEHHOTO MOHHUTOPHUHTA CEJIbCKOX03siMCTBEeHHBIX 3emenb (Konuemnius..., 2010). B
JIOTIOJIHEHUE CIUCOK aTpuOyTOB 0a3bl TAHHBIX COTJIACYETCsl C MapaMeTpaMu MOJIeIn
KaJIaCTPOBOU OIIEHKH 3€MEJIb CEJIbCKOXO03IMCTBEHHOr0 HazHaueHus (Meroguyeckue
ykazaHwus. .., [Ipukas Ne I1/0336 ot 17.12.2021r.). [Tapamerpst Moaenu oOHOBISIOTCS
KaXKJple 5 JIET B paMKax perjiaMmeHTa padoT ToCyAapCTBEHHON CUCTEMbl arpoXuMHUYe-
cKoro o0cimy>kuBaHus cesbckoro xo3siictBa npu MCX P®. Takum 006pa3om, GyHKIIH-
onupoBanue U1 IIPCX He nnpelyCMaTPUBAET IOMOJHUTEIBHBIX PACXO/I0B HA PECYp-
COEMKHE OTIepaIlfH 110 COOpY U IIEPBUYHOM 00paboTKe JaHHBIX. PecypcHas mocrarod-
HOCTh (PUCYHOK) IMOJJICPKUBACTCS JOKYMEHTAIbHBIM U HOPMAaTHBHO-TIPABOBBIM CO-
npoBoxaeHueM (otuetsl, 'OCTHhI, 3aKOHOIaTEIHHBIE AKThI).

U] TIPCX wucnons3yeT MOAXObl CO3/IaHUsI 1IEeJIEBBIX MeOMH()OPMAIIMOHHBIX
0a3 JaHHBIX, UHTETPUPOBAHHBIX HA OCHOBE MO3UIIMOHHOIO enHCTBa. Ha pucyHke mno-
Ka3aHO (JOpMUPOBAHUE TEOMETPUIECKON 1 aTpuOyTuBHOi yacteit MI[I1 IIPCX.
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MporpammHoO-TEXHUYecKan 6asa
FeoMeTpUYECKIe AaHHble == s [ e \
_ = T — ] ATpuBYTUBHbIE faHHbIE

Tpipozao-censcamansiicTaeioe
aiiornposaine (Impositsipis)

MNokasatenu MNCX
TaKCOHOMUYECKUX EANHULL

ATPOKTHMTHICCRDS PaiORMPOSIENS
(3 noon)

ArpoknumaTuyeckue
XapakTepucTukn

IKcnAnKkauma cnoa «Moussl

Bnagumupckoii obnactu» CBolicTea no4s (EFPHP,

POCKOM3EM), HeraTuBHble
ycrnoBua

Mympmassise opaosasins (26 paiiosos)

AOMUHUCTPaATUBHO- |
TeppuTopUansHoe AeneHue

X Tlossensas xapra ETPIIP (16 soypos noss)

[anHble POCKOMCTATA,
POCPEECTPA u gp.

HOPMATHBHO-IPABOBOE
CONPOBOMEHUE

rocr
HAUMOHANBHBI
A P

CTAHRAPT [ /

POCCHACKO R

Mnogopoaue nous

NacnopT KavecTsa

Kapgactposas

.. W Apyrue
HOPpMBI

Pucynok. Ctpykrypa u onucanus oraenpHbix Monyiied UL «IlouBeHHble pecypcsl cenb-
CKOXO3SMCTBEHHBIX Yroauii PMy.

B vactu ¢popmupoBanus 610ka moaeneid MIL[I1 I[IPCX ucnoyib3yeT HallMOHAJIb-
HbIE TPAJAUIIUU U TOAXOJIbI, TAKWE KaK MOJIU(PUKAIINS OTHOCUTEIHHON OLICHKHU Kaye-
CTBa IMOYB B Oayiytax OOHUTETa 1 HOPMATUBHOMN YPOKAHOCTU OIEHOYHBIX CEITbCKOXO-
3SIUCTBEHHBIX KYJBTYp, OIMPEACIICHUE MPUTOAHOCTH MMOYB MO/ Pa3IUYHbIE KYJIbTYpPHI.
UL IIPCX Taxe BKIIOYAET HOBYIO CUCTEMY ITU(DPPOBBIX MOJAEIEH AJIsl pEeIIeHUS 3a-
J1a4 TOCYAapCTBEHHBIX MPOTrpaMM MEJIMOPALMH CEIbCKOXO03SMCTBEHHBIX 3€MEIb, BO3-
BpalIeHUs1 B 000POT 3aJIEKHBIX 3€MEJIb U .

HLIIT ITPCX co3nana 115l pelieHUs] HOBBIX, CHCTEMHOTO YPOBHS CJIIOKHOCTH 3a-
Ja4 COLMAIbHO-?PKOHOMUYECKOTO Pa3BUTHSI B 00JIACTU CEITBLCKOXO3AMCTBEHHOTO 3€M-
JIETIOIb30BaHUs, TAKKX KaK: MyJIbTHACTIEKTHOCTh U B3aUMOCBSI3aHHOCTh MPUPOIHBIX U
COLIMAIBHO-PKOHOMHYECKUX JaHHBIX, 00€CTIEUNBAIOIINX YCTOMYMBOE PA3BUTHUE CEJIb-
CKOXO3SIMCTBEHHOI'O CEKTOPA; ONIEPATUBHOCTD, JOCTYITHOCTb U OTKPBITOCTh IIOYBEHHO-
PECYPCHBIX NaHHBIX/MHpOpMAIK Ha (eaepaTbHOM U CyOBEKTe/MYHHUITU-TTAIIbHOM
YPOBHSIX Ha OCHOBE IU(PpoBoro hopmara; MyJIbTUBAPHUAHTHOCTH UCIIOJIb30BAaHUS TI0OY-
BEHHBIX PECYpPCOB, 00ECNEUNBAIOIIAsi BHIOOP 3€MJICTIONIH30BATENS BBICOKOKAYE€CTBEH-
HBIX IPUPOIHO-XO3SIICTBEHHBIX JAHHBIX U MOJIENIeH; IKoHOMUYecKast 3 (PEKTUBHOCTh
Y 3KOJIOTMYECKAsl TOIyCTUMOCTD CEIbCKOXO3SIICTBEHHOTO 3€MJIENOJIb30BAaHUS HA OC-
HOBE KpUTEPUEB U MOJIeJIel KauecTBa 1oyB U J1p. Ha pucynke nokaszano paznooopasue
aCIieKTOB TreoMeTpuyecko U arpuOyTtuBHOM wactert MHIJII [IPCX. Taxxe
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IPOJIEMOHCTPUPOBAHA CIOKHOCTh IPOrpaMMHO-TEXHUUYECKOU 0a3bl. BmecTe ¢ TeM uH-
TerpanbHblil Xapakrep ML{I1 IIPCX no3BoyisieT ONEPUPOBaTh C TPAAUIIMOHHO TTIOUYBEH-
HBIMH JAHHBIMH Ha YPOBHSIX CTpaHbl U cyObekTa PD. BriepBoie feMoHCcTpupyeTcs (CMm.
PUCYHOK) pa3HOOOpa3HOE JOKyMEHTaJIbHOE O(OpMIIEHHE TTOYBEHHO-PECYPCHOTO CO-
MPOBOXK/ICHUS, BKIIIOYAasi CIPABOYHUKHU ITOKA3aTEIEH IOYB CEIbCKOXO3SMCTBEHHBIX
YTOJINiA, UHAUKATOPOB Ka4€CTBA MIOYB, KAUECTBO MOYB ISl KAJACTPOBOM OLIEHKHU MTOYB.
Taxxe nemoncTpupyercs nepnasi B PO nHBeHTapu3aius moYBEHHBIX PECYPCOB CyO'b-
exta PD — «Peectp mouBeHHBIX pecypcoB Braaumupckoit o0imactuy». Baxkno moauepk-
HYTh, YTO TEPEUUCIICHHBIC NTOKYMEHTHI OOBEIWHEHBI B €IWHBIN TOCYIapCTBECHHBIN
MMOYBEHHO-PECYPCHBIN TMAKET, KOTOPBIM TAKKE B3aMMOCBS3aH C HOPMAaTHBHO-TIPABO-
BBIM COIIPOBOXICHUEM.

Heobxonumo ormerutsb, 4to paccmarpuBaemas MI[I1 ITPCX Haxonutcs BIie-
penu 3apyoexubix TexHosoruit (MBanoB u np., 2022). Hanpumep, B 2021 r. OUI]
«ITouBennbii nacTUTYT MM B.B. JlokywaeBa» B pamkax M[[I] I[IPCX noarorosun Pe-
€CTp UHJUKATOPOB Ka4eCTBa MOUYB CEIHCKOX035UCTBEHHBIX yroauit PO (CtonboBoii u
ap., 2021). CornacHo HOBOM nmouBeHHOM cTpareruu (2021 r.), aHaTOTUYHBIN JOKYMEHT
s EC Oyaet co3nan Tosbko B 2030 T.

Coszpanne U1 [IPCX aBnsieTCst OAHUM M3 TJIABHBIX JOCTUKEHUHN, IEMOHCTPH-
PYIOIIKUX BOCTPEOOBAHHOCTD U PEHIAIONIYIO POJIb TOYBOBE/ICHUS B YCTOMYMBOM COIH-
aJIbHO-2KOHOMUYECKOM pa3Butuu PO.

YK 631.46

MHUKPOBUOMBI ITOYB NIOCTTEXHOT'EHHBIX TJAHAINAD®TOB
CEBEPHBLIX IIUPOT

UBaHoBa E.A.', 3BepeB E.O.?, Kumeknuc A.K.2, Fnagkos I".0.?, Kapnosa [1.B.3,
AnppoHos E.E.?, Abakymos E.B.*

1 UL «MouBeHHbIN MHCTUTYT uMm. B.B. [lokyyaeBa», Mockea
e-mail: ektrnivanova@gmail.com
2 BCcepOCCUNCKMI Hay4YHO-UCCNeaoBaTenbCKUN MHCTUTYT CeNbCKOXO3ANCTBEHHOM
Mukpobuonorum, MywkuH, CankT-MeTepbypr
e-mail: arriam2008@yandex.ru
3 CaHkT-MeTepbyprcknii rocyaapcTBeHHbIN yHBepcuTeT, CaHkT-MeTepbypr
e-mail: e.abakumov@spbu.ru
4 MoCKOBCKUIA rocy1apCTBEHHbIN yHUuBepcuTeT um. M.B. NlomoHocoBa, Mockea
e-mail: karpovad@mail.ru

HsyquHe MEA0rcHE3a ABJIACTCA AKTYAJIbHBIM KaK C TOYKHU 3PpCHUA 39BOJITOITUNOH-
HOI'0O aHajixm3a II04YB, TaK M B BOIIPpOCAaX OIITHUMH3AIWKU MCTOAOB M IIOAXOJOB K
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PEKyJIbTUBALMM TIOYBEHHBIX pecypcoB. OIHUM W3 MOIIHEHIIHNX Cpeaoo0pa3yroumx
(aKkTOpOB B MOYBEHHBIX IKOCUCTEMAX ABJISAECTCS MUKPOOMOM: MUKPOOPTaHU3MaM pH-
HAJJICKUT BeAyLIasi poJib B 00ECIEYEHUHU IUKJIOB OCHOBHBIX OMOTE€HHBIX 3JIEMEHTOB,
mporieccax JIeCTPYKIH/(hOPMUPOBAHUS OPTaHUYECKOTO BEIIECTBAa MOYBHI. HoBBIC
BO3MOKHOCTH ISl KCCJIE0BAHMS ITPOLIECCA TOYBOOOPA30BaHUS OTKPBIBAET UCIIOIb30-
BaHHUE METAareHOMHBIX MOX0/I0B, MO3BOJIAIONINX aHATU3UPOBATh PA3HOOOpa3ne B TOM
YHUCJI€ U HEKYJIbTUBUPYEMBIX (HOPM MHUKPOOPTAHU3MOB, KOTOPBIE, COTJIACHO MOCIE-
HUM Hay9HBIM JJAHHBIM, IOMUHUPYIOT B COCTaBE MPUPOIHBIX COOOIIECTB MUKPOOPTa-
HU3MOB.

B xone pa®oTel nccaen0BaHbl pa3HOBO3PACTHBIE TOYBBI XPOHOCEPH B CLIEHA-
pUSIX caMO3apacTaHus U PeKYJIbTUBAIIMU B PSY CyOCTpPaTHO-(DUTOIEHOTHYECKUX KOM-
OuHAaIMi TOYBOOOPA30BaHUS B YCIOBUSIX MOJISIPHOTO U OOPEaTbHOTO KIIMMATUYECKHUX
nosicoB. IlomyueHbl OpuruHaIbHbIE TaHHBIE O MapaMeTpax anbda- u 6eTapazHooOpa-
301 MUKPOOHMOMOB TTOYB, ITPOBEACH aHAJIN3 CBS3HM ATUX IMapaMEeTPOB C TAHHBIMU 00 Op-
raHu3aluy MOYBEHHOTO MPOGUIIS U 00 arpOXMMUYECKOM COCTaBE MTOYB HA PA3TMYHbIX
BPEMEHHBIX CTaJAMSIX UX PA3BUTHsI, B TOM YHCJIE€ Ha ATAlax HHUIIMAIBHOTO MTOYBOOOPa-
30BaHMs, TapaMeTpU3aIUsi KOTOPOTO, B CBOIO OYEPEIb, SABIISICTCS KIIFOUOM K IMOHUMA-
HUIO TPUYUHHO-CJICICTBCHHBIX CBSI3eHd B (POPMUPOBAHUH YCTOMYMBOTO TTOYBEHHOTO
MMOKPOBA Ha 3a0POIICHHBIX CHIIbHOHAPYIICHHBIX 3EMJISX.

B xauecTBe 00BEKTOB ObUTH U3YUYEHBI 00pa3ilbl Pa3HOBO3PACTHBIX MOYB, cop-
MHUPOBAHHBIX Ha MOBEPXHOCTU OTBAJIBHBIX KOMIUIEKCOB SIMarno-HeHnenkoro aBToHOM-
HOTO OKpyTa, pecnyonnku bamkoprocran, AkyTuu u kapbepoB JleHnHrpaackoii odmna-
CTH, a TaK)K€ MMOYB JUTUTEITHLHOW XPOHOCEPHH Ha OEPETOBBIX TPAHCTPECCUOHHBIX Bajax
HwxHecBHpCKOTO 3aMOBETHHAKA.

Brinenenne JIHK u3 mouB mpoBOAMIIM C UCIIOJIb30BaHUEM HaOOpa PEakTHBOB
«PowerSoil DNA Isolation kit» (MoBio, CIIIA). CekBeHupoBaHuE 1 MEPBUYHYIO 00-
paboTKy naHHbIX ocymiecTBisud Ha npubope ILLUMINA MiSeq. O6pa3siibl moyB aHa-
JTU3UPOBATNCH KIIACCHYECKUMH TTOUYBEHHO-(DU3UICCKUMHU W TIOYBEHHO-XHMHUYEC-KUMHU
METOJ/IaMH.

B coctaBe MUKpOOMOMOB JIECOTYHAPHI B MOYBAX, (POPMUPYIOMIMXCS HA CKaJIb-
HBIX cyOcTpaTax, OTMEUYaJOCh CPaBHUTEIHHOE yBEIMYCHHE InaHoOakTepuii p. NOS-
toc, SBIIAFOIIMXCS TEPBOITOCEICHIIAMH Ha BBIBETPUBACMBIX MOPOJax. B MUKpOOHBIX
co00IIeCTBaX MOYB C Pa3BUTHIM OPTraHONPO(UIEeM OTMEUEHO YMEHBIIICHHE Pa3HO00-
pasusi akTHHOOaAKTepui M yBenuueHue nonau Oakrtepuit mop. Rhizobiales (Ensifer,
Rhizobium), Pseudomonadales (Acinetobacter) wu  Burkholderiales  (cem.
Burkholderiaceae). [Tpucyrcrue 6akrepuii, cCHOCOOHBIX K aBTOTPO(HOI U CHUMONOTH-
YECKOH a30T(HKCaIN, MOXKET KOCBEHHO YKa3bIBATh HA MHUITHAITUIO AKKYMYJISITUHU CO-
SAVMHEHUH CBA3aHHOTO a30Ta Ha MMOBEPXHOCTH OTBAIBHBIX TIOPO/I.
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[Ipu cpaBHUTETHLHOM aHAU3E MTOYB MOI30HBI F0XKHOM TalT'H OBLIO YCTAaHOBJICHO
MIOCTETICHHOE YBEIMUYCHHE YUCICHHOCTH OaKTepuif, TPHOOB (IMPEHMYIIECTBEHHO B
BEPXHUX YacCTSIX Mpowiist) U apxei (B MUHEPAIbHBIX TOPU30HTAX) B XOJ/I€ Pa3BUTHS
OYBOOOpa30BaTEeNBHOTO Mporiecca. [TokazaHna HBOIOIUS MUKPOOHOMA, COTIPSKEHHAST
¢ muddepeHraneld reHeTHYeCKX TOPU30HTOB U MpOoQuIIeH MOYB: Ha HAYaIbHON
CTaIMU CYKIIECCHU MHKPOOHOMBI «3apOKIAIOIINXCsD) MOYBEHHBIX TOPH30HTOB UMEIH
CXOJTHYIO CTPYKTYpY, [0 ME€pe pa3BUTHs MMOYBBI HAOJrO1amack Bece Oosee siBHAst TUd-
depeHnmanyss MUKpOOHMOMOB, COOTBETCTBYIOIINX OMPEACICHHBIM I€HETUICCKUM TO-
puzonTaMm. Coob11ecTBa paHHUX CTaAuN UMenu Oosiee O0TaThIii TAKCOHOMUYECKHUH CO-
CTaB, 110 CPABHEHUIO C cO00IIecTBaMU OoJiee O3AHUX cTaauil. B cocTaB mepBbIX BXO-
I (DUITBI, COCTOSIIIE B OCHOBHOM U3 cl1a000XapaKkTepru30BaHHBIX U TTIaBHBIM 00pa-
30M HEKYJIbTUBHPYEMBIX OakTepuii: Patescibacteria, Latescibacteria,
Entotheonellaeota; Taxke oTmeuanoch cpaBHUTEIBHOE yBEJIMYCHUE OOWIHS apXxei
(Thaumarchaeota, mo 11%). 1 coOOIIECTB MO3THUX CTAIUN XapaKTEPHO yBEIHYC-
HHUC JOJIM TUIMYHBIX MOYBeHHBIX ¢Guia — Verrucomicrobia, Firmicutes, Actinobacte-
ria.

B xoz1€e »BOMIONNH I€HETUYECKUX TOPU30HTOB OTMEYalach CMEHA TAKCOHOMHU-
YEeCKOT'0 COCTaBa, B YACTHOCTH, TPYIIIBI AlIUA00aKTEPHil (C CYIIECTBEHHBIM YBEJIHUe-
HUEM UX JIOJI B TOYBaX KiIMMakca). Hapsiy ¢ oOmuM NOBEIIIEHHEM YPOBHS pa3HO00-
pas3us yBeIM4MBajach J10JIsl MIOUYBEHHBIX OAKTEPHii, ACCOLMUPOBAHHBIX C KOPHSIMH pac-
tenuii (p. Bradyrhizobium u Burkholderia), a takxe m1om MUKpOOpraHU3MOB THIPO-
JUTUYECKOTO KOMILJICKCA.

Paboma svinonnena npu ¢unancosoii noodepaicke PODU (Ne 19-05-50107).

YAK 631.517

PA3BUTHUE NPOAYHEHTOB HA HECYAHBIX KAPBEPAX
B 30OHE JIECOTYH/IPbBI KPAUHEI'O CEBEPA

UrnosukosB A.B.

®Irb0Y BO IN'AY CeBepHoro 3aypanbs, TtoMeHb
e-mail: iglovikovav@gausz.ru

N3ydeHne 3aKOHOMEPHOCTEW pa3BUTHSI MPOIYIIEHTOB TOCJIE MPOBEACHUS OHO-
JIOTUYECKOTO ATala PEKYJIbTUBAIMA, HECOMHEHHO, SIBJISIETCS OJJHUM U3 BAXKHBIX MOJ-
X0JIOB K HAy4YHO 000CHOBAaHHOMY MPOBEICHUIO BOCCTAHOBJICHUS TeppuTopuii Ha Kpaii-
HeM Cesepe. [Ipu HapyIieHUN pacTUTEILHOTO MOKPOBA YBEIUINBAIOTCS TEIIOOOMEH
MEXIy TpyHTaMU U aTMoc(epoil, OTeIJIeHWE W Jerpajanus BEYHOH MEep3JIOTHI.
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[TorTOMY CyIIECTBYET MOBBIIICHHAS TOTPEOHOCTH B O0Jiee rTyO00KOM MOHUMAHHUH pac-
npeneneHus BEYHOM MEep3JI0Thl, BPEMEHHOM 3BOJIOLMH TEIUIOBOIO PEKUMA TPYyHTA U
KOHCEPBUPYIOIIEH pOJIM pacTUTEIHLHOTO MOKPOBA U B 3TUX pernoHax. Llenbio paboTh
ABIIIETCS M3y4YEHUE DPa3BUTHUS IMPOIYIIEHTOB Ha IMECYaHBIX Kapbepax B 30HE Jie-
cotynapsl Kpaitnero CeBepa npu npuMeHEHUH arpOTEXHUYECKUX MMPUEMOB.

WccnenoBanusi IpoBeIEHBI B 30HE JIECOTYHIphI HAa TeppuTopun Amano-Henen-
KOI'0 aBTOHOMHOTO OKpyra. M3y4anu nuHaMuKy pa3BUTHS B JIECOTYHJIPOBOM 30HE HC-
KYCCTBEHHO CO3[JaHHOTO (PUTOIEHO3a Ha HAPYIICHHBIX 3eMJIIX C TIOJHBIM YHUUTOXKE-
HUEM PacCTUTENBHOTO MOKPOBa. OMBITHI pa3MEIIEHbl HA JHE MECYAHOro Kapbepa 26-
JeTHeH BhIpaOOTKHU TUIONIabi0 Oosee 27 ra, pacmnonoxeHHoro B 15 kM ot r. Carne-
xapia. ONBITHBIN Kapbep OKPYKEH KyCTapHUYKOBO-JIUIIAHHUKOBO-MOXOBO-IHCTBEH-
HUYHBIMH coo01ecTBaMu. BH10BOM cOCcTaB MECTHBIX MPOIYIIEHTOB B pailoHE UCCIIe-
JIOBaHMM MPEJICTABIICH TAKKMH BUIaMH, Kak KiajgoHus oeHbs (Cladonia rangiferina),
KyKymkuH JieH (Polytrichum commune), nukpanym ckydeHdsid (Dicranum
congestum), merpapus kimoOyukoBas (Cetraria cucullata), nerpapus wucnanmckas
(Cetraria islandica), w3 TpeBECHOW PacTUTEILHOCTH — Oepe3a KapiukoBas (Bétula
nana), TACTBEHHUIIA cuoupckast (Ldrix sibirica).

B 2008 r. nepen npoBeJeHUEM arpoOTEXHUYECKUX MEPONPUITHI ObLIN BBISB-
JICHBI CIEAYIONIME HEOOMbIINE TPYNIUPOBKH, MPOU3pACTAIONINE Ha JHE Kapbepa:
uBaH-4yai y3koauctHbild (Chamaenérion angustifolium), Beitnuk Hazemusii (Calama-
grostis epigéjos), coobiecTBa nymwmi (Eriophorum vagindtum), Takxe OTMEYaeTCs
nosiBJicHHe MBOBBIX (Salicaceae). B Hauasie Bereranuu pacTeHHUI pycia CToKa Kapbepa
0OBOIHEHBI, K KOHILYy BET€TaIllii — OOCBHIXAIOT, M PAaCTUTEIBHOCTh B HUX OTCYTCTBYET.
JKvBO#1 HaNOYBEHHBIN MOKPOB MEPE 3aKIaAKON onbiTa 3aHUMa 12—15%. Ycranos-
JIEHO, YTO TMPH MTOJIHOM YHUYTOKEHUU MTOYBEHHO-PACTUTEILHOTO MOKPOBA MPHU OObIYE
MeCcKa Ha HapYIIEHHBIX MECTOOOUTAHUSIX TIEPBUYHBIC CYKIIECCUU PA3BUBAIOTCS KpaiiHe
MEJJIEHHO, O 4YeM CBHUJETEIIbCTBYIOT HAONIOJEHUS Ha KOHTPOJBHBIX BapHaHTaX.
Haubonee ycnenHo B0300HOBIEHNE PACTUTEIHHOCTH OCYIIECTBISETCS HA CYTJIUHU-
CTBIX TPYHTaX, HAUMEHEE YCIEIIHO — Ha CYXUX IMECUaHbIX IPYHTAX, OTIHMYAIOIINXCS
AKTUBHOM BETPOBOMW U BOJIHOW 3p03Ueil. ATPOMETNOPATUBHBIE TPUEMBI, TPOBOAUMBIC
HaMU B YCJIOBHSIX JIECOTYHPHI, CHOCOOCTBYIOT IPEKPAIICHHUIO Pa3yBaHUs JETKHUX I10
rpaHyJIOMETPUIECKOMY COCTaBY MECKOB, O YeM CBUCTEILCTBYIOT PE3yIbTaThl HAOIIO-
neHuii. Ux mpuMeHeHne ycKopsieT mpoxokaeHue GpeHodas BbICESTHHBIMH MHOTOJIET-
HUMHU TPaBaMH, YTO CIIOCOOCTBYET Oosiee OBICTPOMY 3aICPHEHUIO U YKPETUICHUIO MU-
HEpaJbHOTO CyOCTpara, CHUXKasi BETPOBYIO U BOJHYIO 3po3uto. Tak, Ha 4-if roJl B UC-
KYCCTBEHHO CO3JIaHHBIX (DUTOIICHO3axX MosiBiIsgeTcs abopureHHas duiopa (Eriophorum
vaginatum, Polytrichum commune, Carex capitata). Ha 7-it ron oHa HauMHAET JOMU-
HupoBath (Eriophorum vaginatum, Polytrichum commune, Carex capitata, Lathyrus
praténsis, Trifolium repens, Salix boréalis) v 3ameraTh BrIcessHHBIE TpaBbl. Ha 9-ii ron
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MOJIb30BaHUSl TPOMCXOIUT WX ToNHas jAomuHauus (Eriophorum vagindtum,
Polytrichum commune, Carex capitata, Lathyrus pratéensis, Trifolium repens, Salix
boreéalis, Equisétum arvénse, Trifolium praténse) no 70—80%, 1 TONBKO JBa BUIA BbI-
cessHHbIX TpaB (Festuca rubra, Poa pratensis) octatorcs B (pUTOLIEHO3€E, 3aHUMAast OT 20

110 30%.

YK 631.46

TEMIIEPATYPHAS YYBCTBUTEJIBHOCTD JIBIXAHUS I1I0OYB
B JIECHBIX O KOCUCTEMAX IO KHOI'O ITOAMOCKOBbBA
KypraHoBsa WU.H., llonec ge NepeHro B.O., Xopowaes [1.A., XKmypuH B.A.

NHCTUTYT omn3mKo-Xummndeckmx n bronormdeckmnx npobnem novsosegeHus PAH, MNMywmHo
e-mail: ikurg@mail.ru

TeMmneparypHas 4yBCTBUTEIBHOCTh JbIXaHUs 1MoYB (soil respiration, SR) saBs-
€TCS1 OCHOBHBIM IIapaMETPOM ]ISl OLIEHKU B3aWMOCBSI3€l MEX1y HHTEHCUBHOCTBIO I10-
TOKOB yIJIepoZia B HAa3€MHBIX SKOCHUCTEMAaX U IJ00aJbHBIM noTerieHueM. OObIUHO
TEMIIEPaTypPHYIO YyBCTBUTEIBHOCTh SR BhIpakaroT uepe3 BeanuuHy Q1o, MpeaCcTaBIs-
IOLLYI0 CO00H KO3 (PUIMEHT, HA KOTOPBII HY’KHO YMHOKUTh BEIUYHHY SR 1TpH MOBBI-
meHun temneparypsl Ha 10 °C. MHorue rino0ainbHble KIMMaTHYECKUE MOJENIU HC-
NOJIb3YIOT (PUKCUpOBaHHOE 3HaueHue Qig, paBHoe 1.5 wim 2.0 175 Bcex MpUPOIHO-
KJIIMMaTUYECKHUX YCIOBUI. BMecTe ¢ TeM H3BECTHO, YTO TEMIIEpaTypHast Uy BCTBUTENb-
HOCTh SR OTpUIIaTENBHO KOPPETUPYET C TEMIIEPATYPOMl K CHUXKAETCS C YMEHbBILIEHUEM
BJIQXXHOCTHU MOYBBI. B paMkax npeacraBisieMoi paOOThl, OMUPASICh HA TaHHBIE HETpe-
PBIBHOT'O 24-JIETHEr0O MOHUTOPWHTIA 32 JIBIXaHUEM II0YB B JIECHBIX 3KOCHCTEMAX FOXK-
Horo [1oAMOCKOBBSI, MbI IONBITAJIUCH OLEHUTh MEXT0JI0BYIO BapHa0EIbHOCTh TEMIIE-
paTypHON 4yBCTBUTENBHOCTH SR U BBISABUTH T€ (PaKTOPbI, KOTOPHIE €€ ONPEICIISIOT.

HaOmronenus 3a qbIxaHueM MoYB MPOBOASTCS HEMPEPbIBHO, HaunHas ¢ 1997 r.
B JIBYX JIECHBIX II€HO3aX, PACIOJIOKEHHBIX Ha TeppuTopuu IIpuokcko-TeppacHoro
roCy/IapCTBEHHOr0 OMoc(epHOro 3amoBeHUKA (3pesblii CMEIIaHHbIN Jiec, JepHOBO-
MOJI30JIMCTas cynecuaHasi mousa) U B 3 kM OT T. [lymmHo BOIM3HM ONBITHO MOJIEBOU
ctaniuu MHCTUTYTa QU3NKO-XUMUYECKUX U OMOJIOTMYECKUX MPOOJIEM MOYBOBEICHUS
PAH (BTOpuuHBI{ JTUCTBEHHBIN Jiec, cepast JecHas nousa). OOuiee AbIXaHUe MOYBHI,
BKJIIOYAIOIIEe KOPHEBYI0O U MHUKPOOHYIO KOMIIOHEHTBI, OMPEAEIsIN KPYIJIOrOJUuYHO
(3-5 pa3 B Mecsiir) ¢ UCIIOb30BAHUEM KAMEPHOTO CTaTHYECKOTO MeToa. [TapasienbHo
KOHTPOJIMPOBAIM TEMIIEPATYPY U BIAKHOCTH MOYBHI B cioe 0—5 cm. B pabote 0600-
IICHBI JaHHBIE U3MepeHuit 3a 24 roaa (1998—2021), B TeueHne KOTOPHIX HAOIIOAATHUCH
caMbl€ pa3Hbl€ COYETAHUS MOTOJHBIX YCIOBUW. {11 MX XapaKTEPUCTUKU HA OCHOBE
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PSAI0B METEOJJaHHBIX, MTPEJICTABIICHHBIX CPEIHEMECSUYHBIMUA TEMIIEpAaTypaMy BO3yXa
(TB, °C) u MecssuHBIMH CyMMaMH ocaakoB (P, MM), Hapsy co cpeHero10BbIMH 3Ha-
yenusmu TB (MAT, °C), rogoBeiMu cymmamu P (SP, Mm), cyMmMamMu 0caikoB 3a TiepH-
01161 Maii—aBrycT (SPs.g) n Mali—ceHTSI0pb (SPs.9), OBLITM paccUMTaHBl HHACKCHI BIAXK-
HocTH (Wls.g, Wls.g), manexc apuaHoctu (Al) u ruaporepmudeckuii kodddurment Ce-
nssauHOBa (HTCelg).

Or1ieHKa TeMnepaTypHOIro OTKJIMKA BEIMYMHBI SR B McciieTyeMbIX JIECHBIX KO-
cUcTeMax MPOBOAMIACKH JJIsl BCEro 24-JIE€THETO psifa dKCIEPUMEHTAIbHBIX JAHHBIX U
muddepeHIPOBaHHO KaXKIOTO Tola B OTACIBHOCTH. TeMiepaTypHbii KodhOUIHEHT
Q10 paccuMTHIBAJIM Ha OCHOBE JTMHEHHON PErPECCHOHHON 3aBUCUMOCTH MEXIY HaTy-
panbHBIM JorapudmMoM SR u TemrmepaTypoill BEpXHErO0 5-TW CAaHTUMETPOBOTO CIIOS
nouBsl, Tr: SR =k T +b. Beanuuna Q1o = exp(10-k). TemmnepaTrypHyo 4yBCTBUTEb-
HOCTh SR BBIYHMCIISITN IS BCETO psAZia JAHHBIX M IS BRIOOPKHW 3HaueHud SR, m3me-
peHHbIX B uHTepBane T Beime | °C. Jlnsg moucka cBsized MexAy BeIuduHOM Q1o €
METEOPOJIOTHYECKUMHU MapaMeTpaMy U KIMMAaTUHYECKUMU UHIEKCAMU 32 BpEMsI BCETO
nepuroja HabJII0ICHUHM UCTIOIB30BANIM KOPPESAIIMOHHBIN U PErPECCUOHHBIN aHATU3HI.

[IpoBeeHHbIC YNCICHHBIE YKCIIEPUMEHTHI TIOKA3ali, YTO TeMIIEpaTypHas 4yB-
CTBUTEJILHOCTH JIbIXaHUS JEPHOBO-TI0/I30JIMCTON CyIleCUaHOM MOYBKI ObLIa BBIIIIE, YEM
CEpOM JIECHOW CYTJIMHUCTOM MOYBBI. MeXroaoBas U3MEHYMBOCTh 3HAUYCHUN Q1o IS
SR B mecHbIX 3kocucTeMax coctapisiiaa 18—40% B 3aBUCHMOCTH OT TeMIIEpaTypHOTO
WHTEpBaIA, JIsl KOTOPOTO MPOBOAMIICS PACUET, U YPOBHEW 3aCyIIITMBOCTH/BIAKHOCTH
roga. Tak, 3HadeHUS Q1o I BEMMUMHBI SR M3YYCHHBIX MOYB B 3aCYIIJIUBBIC TOJIBI
Oob B 1.3—1.4 pa3a Huxe, 4eM B rojibl ¢ HOPMAJIbHBIM YPOBHEM BIIAXXKHOCTH. Jliis
000MX TUIMOB MOYBBI MbI HAOJIOIAJIA 3HAYUTEIBHYIO TTOJIOKUTEIBHYIO KOPPEISAIUIO
MEXAy 3HAaYeHUSAMU Q10 C KOJUYECTBOM OCAJIKOB M MHACKCaMH BIaKHOCTH Wlsg U
WiIs.9 1151 BereTarimoHHOTO ce30Ha. Takum 00pa3oM, MbI 3aKIIF0YaeM, YTO CyMMa OCa/l-
KOB 3a MEPUOJ Mall — aBTYCT M MHIEKCHI BIAKHOCTH, pACCUMTAaHHBIE HAa €€ OCHOBE,
SIBJISIFOTCSI TEMU TTapaMeTpaMu, KOTOPBIE OMPEICIISIIOT BEIMYUHY TeMIIepaTypHOU UyB-
CTBUTEJIbHOCTH JIBIXaHUS MIOYBBI B JIECHBIX 3KOCUCTEMAaX F0KHOTO [10MOCKOBBSI.

Paboma svinonnena npu noooepoicke PH® (npoexm Ne 22-24-00691).
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VIIK 579.64:631.46 (1-751.1)(470.22)

IKOJIOrO-MUKPOBUOJIOT MYECKU MOHUTOPUHI
AHTPOIIOT'EHHO HAPYHIEHHBIX ITOYB KAPEJIUU
MenBeneBa M.B.

NHcTtnTyT neca Kapenbckoro Hay4yHoro ueHTtpa PAH, NeTpo3aBoack
e-mail: mariamed@mail.ru

DKO0JI0ro-MUKPOOUOJIOTUYECKUH MOHUTOPHUHI IIOYB AHTPOIIOI€HHO HapyIlIEeH-
HBIX TeppuTOopuil Kapenuu npoBoauTCs pErysipHO U €r0 MOKHO YCJIOBHO Pa3/ieiiuTh
Ha Tpu 3Tana. [lepBelil 3tam, ¢ Hadyana 70-X IT. MPOLIIOrO CTOJIETUS, XapaKTEPHU30-
BaJICSl U3YYCHHEM MHKPOOMOJIOTHYECKIX OCHOB (DYHKIIMOHHUPOBAHUS aHTPOMOTEHHO
HapyILIEHHBIX MOYB TUAPOMOP(HOro psaa cpenHeraexxkHoil nmoazonsl Kapemuu. Ha
JAHHOM 3Talle I1IJI0 OCBOEHUE HOBBIX METOAOB U3YYEHHUS MUKPOOUOTHI 110YB, HHTECH-
CHUBHO€ HAKOIUIEHUE 3HaHUU O CTPYKTYPHO-(YHKIIMOHAJIBLHOW OpPraHU3alud MUKPOO-
HOTO COOOLIECTBA MOYB, C(OOPMUPOBABIIMXCA B YCIOBUAX TUNIEPTPOPUU BOJHOTO pe-
xUMa. MOXXHO OTMETUTh pabOTHI B 00JACTH HWCCIEIOBAHHs IOYB JaHHOTO THIIA
JI. Koznosckon, JI.M. 3arypansckon, H.W. I'epmanoBoii, P.A. Eroposoit. Xapakrepu-
3ysl MUKpPOOHMOJIOTHYECKHE OCOOEHHOCTH paclpOCTpaHEHuUs oYB Ha Teppuropun Ka-
peJuy, OHU OTMEUaIM HU3KYI0 MUKPOOUOJIOTHYECKYIO AaKTUBHOCTD, HE BBICOKUH (hep-
MEHTHBIN IyJT MCClIeAyeMbIX Mo4B. MTorom mx paboThl Obla COCTaBICHHAs MIKaa
OILICHKHM OMOJIOTHYECKHX MapaMeTpoB MouyB. Ha maHHOM 3Tame rpyrmna y4eHbIX 3aHH-
MaJiach U3y4eHUEM TpaHCPOpMali OPraHMYECKOro BEIECTBA, yuyacTue Me30(payHsl
B JIaHHOM mporiecce. [Ipu 3ToM uccienoBaiu He TOJIBKO OMOTUYECKYIO KOMIIOHEHTY
[OYB, TaKXe OOJIBIIIOE BHUMAHUE YAESIOCh YCTAHOBICHUIO TPOPHUUECKUX CBSI3EH B
CUCTEME MOYBa—paCTeHNEe—ONO0Ta, pa3paboTke OMOXMMUYECKUX MyTel mpeodpa3oBa-
HUSI OPTAaHUYECKOTO BEIIECTBA B TIOYBE.

Bropoii stan, ¢ koHia 80-X IT. NpouIoro Beka, OblI CBA3aH C YCTaHOBJICHUEM
MHIUKaTOPOB MUKPOOHOTO COOOIIECTBA ITOYB, O/IBEP>KEHHBIX A3POTEXHOTCHHOMY 3a-
rpsisHeHnto Kocromykuickoro I'OKa. JI.M. 3arypansckoii, M.B. Mexasenesoii, H.I.
['epMaHOBOM TPUHAUICKUT OMUCAHUE MUKPOQIOPHI MOYB, CPOPMHUPOBABIINXCS B
30HE TEXHOreHesa. VM3yueHue MHUKpPOOMOJIOTMYECKUX TIOKa3aTesied MPOBOIWIM Ha
y4acTKax, PacloyIOKCHHbBIX Ha Pa3HOM YJAJICHUU OT UCTOYHHUKA YMHUCCUHU TMOJITIOTaH-
ToB. HeoOxomuMo moauepkHyTh, 4TO paboTa nMena OOJIbIIoe MPAKTUIECKOE 3Have-
HHUE, TaK KaK MO3BOJIMIIA BBISBUTh WHAUKATOPHI COCTOSIHHUS TIOYB, IMOJABEPKEHHBIX 3a-
rps3HEHNIO. Takke Ha JaHHOM JTale WHTCHCHBHO BBIMONHSIIN JIAOOpATOPHBIE MO-
JIeJIbHbIE SKCIIEPUMEHTHI C TSHKEIBIMU METaJlIIaMH, KOTOPBIE MO3BOJIMIIN YCTaHOBUTD
U3MEHEHHUE DKOJIOTO-TPOPUUECKONH CTPYKTYpPbhl MHUKPOOHOTO COOOIIECTBA, BHISBHUTH
UHIUKATOPbl U3MEHEHUS Me0Cpeabl. BbIIO YCTaHOBIIEHO CTUMYJIMPYIOLIEE BIUSHUE
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OTZEJBHBIX TSHKEJIBIX METAJUIOB HA MUKPOOPTaHU3MBI, IIOKA3aH UX aKKyMYJIITUBHBIN
addext Ha Mukpoouoty. K aToMy nepruoay oTHOCUTCS HaOI0IeHHS 32 (hepMEHTATHB-
HOW aKTUBHOCTBIO I0YB, IIOJIBEPKEHHBIX a3POTEXHOTCHHOMY Iipeccy. BhIsiBiIeHO yBe-
JMYEHNE aKTUBHOCTH (DEPMEHTOB KJlacca OKCHAOPEIYKTa3, TUAPOIUTUYECKOTO KOM-
riekca. Mcnonb30Banus n3ydaeMbix (hepMEHTOB B MOHUTOPUHTE MPUPOTHON CpPEeIIbl
pacuIMpseT Hallu BO3MOXHOCTH 110 YCTaHOBJICHUIO PaHHUX HAapYIICHUH IT0YB, ITPOBE-
JEHUIO NTPUPOJOOXPAHHBIX MEPOIIPUATHI.

TpeTuit aTamn, COBpEMEHHBIN, OXBATHIBAET IIEPUO U3yUECHHUS IT0YB 3aIlI0BEAHUKA
«Koctomykuickuit». K atomy nepuoay otHocsrcesa uccnenosanus H.I'. @enopen, O.H.
baxwmer, E.B. Momxkunoii, I'.B. AxmeroBoii, A.H. CotomoBHHKOBA. Y CTAaHOBIICHO, YTO
BI'll 3anoBenHMKA OT OCTAJIBHBIX TEPPUTOPUN OTIIMYAIOTCS MPUPOIHO-KIMMAaTHYe-
CKUMH 0COOEHHOCTSIMH, TUIIOM peiibeda, pacpoCTpaHEHHUEM CTApOBO3PACTHBIX HEHA-
PYLIEHHBIX X035MCTBEHHOM AEATEIIBHOCTBIO IPEBOCTOEB, a Takke nousamu. [Ipusoau-
MBIH B Pa3JIMYHbBIX TyOJUKALMSIX aBTOPOB pa3HOCTOPOHHUI aHATMTHYECKUI MaTepual
JaeT MoApoOHOE omucaHue MOP(OIOrHUECKUX, (PUBNKO-XUMHUECKHUX, XUMUYECKUX
CBOMCTB I104YB. IIpoBeieH aHanM3 MPOCTPAaHCTBEHHOIO BApPbUPOBAHUS CBOMCTB I10YB
[0 AJIEMEHTaM MHUKpOpelbe(da, BbIIBICHBI 0COOEHHOCTH MOP(}OIOrMUECKUX CBONCTB
MIOYB, YCTAHOBJIEHA cnielu(puka npeodpa3oBaHUsl OPraHUYECKOro BemecTsa. Mukpo-
OMOJIOTUYECKHUE HCCIEA0BAHMS, MPOBOJAUMbBIE HA TEPPUTOPUHU 3AMOBEIHUKA, MO3BO-
JIWIIA YCTAHOBUTD AMANA30H U3MEHEHHS YHUCIEHHOCTH BaXKHEUIIINX 3KOJIOTO-TpodHye-
CKMX I'PYII, OLIEHUTH POJIb KOMILJIEKCA LEUIIOI030pa3PY AKX MUKPOOPTaHU3MOB
B MUKPOOHOM cooOuiecTBe. CpaBHUTEIbHBIM aHATU3 MUKPOOHOrO COOOIIECTBA MOYB
CpeaHe- U ceBepoTaekHOM nmo130H Kapennu BhIIBUI UX 0COOEHHOCTH. J[aHHBIE O MUK-
pOOHOIOrMYECKO aKTUBHOCTH MOYB CTAJIM OCHOBOM MPU MPOBEIECHUNA MOHUTOPUHIA
OpupoIHOM cperpbl. Takxke B ATOT MEPHOJ aKTUBHO BeAyTCS pabOTHI MO UAEHTU(DUKA-
MM MUKPOOPraHu3MOB. MeTo1 XeMaTo-Macc-CleKTPOMETPUN XOPOIIO 3aPEKOMEHI0-
BaJl ce0sl MpY yCTAaHOBJIIEHUH COCTaBa MUKPOOHOTO COOOIECTBA, BHISIBICHUH TTaBHBIX
YYaCTHUKOB CHUHTETHUYECKUX IMPOLECCOB, NMPOUCXOMSIIIMX B MOYBE HEHAPYILICHHBIX
JOKOCHUCTEM.

B HacTosee BpeMsi 3KOJI0T0O-MUKPOOHOJIOTMUYECKHI MOHUTOPUHT TOYB TPO-
nomkaerca. Ha teppuropun 3amnoBeHuKa 3a0keHo 0osee 18 mpoOHBIX miIomaae,
cAeaHo MOp(}OIOTHYecKOe ONMMCAHUE TTOYB, OMPEIENICHbl UX BaXKHEHIINE CBOWCTBA.
KomnuekcHbli aHAIA3 NPUPOJHOM CpeEbl, BKIFOYAOIIHNI ONMCAHUE PACTEHUI HAIOY-
BEHHOT'O MOKPOBA, APEBECHOTO Apyca, YCTAaHOBJIEHHWE COCTaBa JIMIIANHUKOB, TPUOOB,
JieJaeT 3HaYMMBbIMU [TPOBOJIMMBIE B JAHHOM PaliOHE MCCIIEIOBAHUS.

Paboma sevinonnena npu punancosoii noooepacke 1'3 UJI KapHI] PAH.
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YK 634.0.114:581.526
3AIIACHI YTUIEPOJA B COCHOBBIX JIECAX: OP'TAHO- U ITUPO-?

Hapnopoxckasa M.A., MyxueB b., Mupun A1.M., XXypaBneBa B.U.,
CrapgHuk E.IN., TpyHoBa E.O.

CaHkT-lNeTepbyprckuii rocygapCTBeHHbIN yHuBepcuteT, CaHkT-MNeTepbypr
e-mail: m.nadporozhskaya@spbu.ru

AKTyaJleH MOHUTOPHUHT 3allacoB U Ka4Y€CTBEHHOI'O COCTaBa COEIMHEHHI yriie-
pona (C) B mouBax Poccuu. JIecHble 5KOCHCTEMBI — BasKHEMHIIIEE JeTO0 MOYBEHHOTO YT-
JEpoJa, pa3Mep ATOro JIENO ONPENEISIOT IPaHyJIOMETPUYECKUI U BaJIOBBIM COCTaB
[IOYB, JABHOCTh M YaCTOTA JIECHBIX MOXKAPOB, XO35HUCTBEHHAsI U PEKpeallMOHHAs Jes-
TEIBHOCTh YeJoBeKa. B murepaType oTMEUEHO, YTO JUIsl MOCTAarpOT€HHBIX U MOCTIH-
POTEHHBIX JIECHBIX MMOYB XAPAaKTEPHO MOBBIIEHUE 3amacoB C B MUHEpAIbHBIX TOPH-
30HTax, a B MOCJIEPYOOUYHBIX XBOMHBIX JIeCaX pacTyT 3alachl JECHBIX MOJACTUIIOK. B
MUHEpaIbHBIX TOpU30HTaX 3anackl C onieHuBaroT A0 riyounsl 20-30 cm (buosioruye-
CKHM aKTHUBHAs 4acTh MOYBEHHOrO NMpOoduiisi) Wik 10 | M (MOLIIHOCTh T€HETUYECKOTO
npoduis no4s). MuUHUMAabHBIE U MaKCUMalbHbIE 3anackl C B MOYBaX JOMUHUPYIO-
KX TUIIOB JIECOB CEBEPO-BOCTOKA eBporerickoit yactu Poccun Ha rimyOunax 0-30 u
0-100 cm paznuyatorcs B 4—13 pa3. 3anacel MOACTUIIOK COCTaBISIOT 24-35% oT 00-
mux 3anacoB C B tomnme 1 M. Xots onieHku 3anacoB C B HOYBaxX APEHUPOBAHHBIX JIECOB
JleHuHrpaackoi 00JacTU NAaBHO OINPEAENCHbl, COCTABJISIOT BEJIMYMHBI OJHOTO IO-
pAaKa, ClelyeT OTMETUTh, YTO OCTAJHUCh €lll€ HEy4YTeHHbIEe (pakiuuu nouBeHHOro C.
OTO0 yriepoja MUPOTeHHbIX coearHeHui. OObIYHO MpU MPOPUILHOM OMHCAHUH TTOYB
JUTSI U3yYEHHUS WX TeHe3uca mpoObl U3 TOHKUX mpocioek (1-3 cM) He oTOuparoT. 3a-
Mackl, CTAOMJILHOCTh U KAYECTBEHHBIN COCTaB MUPOTE€HHBIX MPOCIOEK B IPEHUPOBAH-
HBIX COCHOBBIX JIECaX, BBIIEPKUBAIOIINUX |—3 HU30BBIX MOXKAapa 3a MOKOJIEHUE IPEBO-
CTOSI, HY’KIAIOTCSA B U3y4YeHHH. T0 K€ MOKHO CKa3aTh U O YACTU MOA30JUCTOrO TOpH-
30HTa Epyr, OKpAIIEHHOTO B CEpbIE€ TOHA Pa3HOW MHTEHCHBHOCTU M3-3a HAJIMYMS JIpe-
BECHBIX yTJIeH pa3HOW pa3MepHOCTH (OT KPYMHBIX BU3YAIbHO OMPEIEISEMBIX YTOJIb-
KOB JIO IBUICBATBHIX 4YacTHIl). HKHUN MHIEKC PYr s ONMUCaHUs MOCTIUPOTCHHBIX
JPEHUPOBAHHBIX TMOYB B HAYYHOH JUTEpaType MOSBUIICS CPAaBHHUTEIbHO HEAABHO.
WneT movck aHaTUTUYECKUX METOOB JIJISl CEJICKTUBHOTO OINPEACIICHUS] MUPOTEHHBIX
COCIMHEHMI Kak HauOosiee ctaOuibHOW (pakiuu mouseHHoro C. Hamm mpoOHBIE
TIJIOIIA/N 3AJI0’KEHBI B COCHOBBIX Jiecax JIeHnHrpaackoii o6mactu Ha moa0ypax u moj-
3ojax (pavionsl: KypopThsiii, Jlogelinononbsckuii, JIomonocoBckuit, Jlyxkckuit, I1pu-
o3epckuit). Onpeaensin: TAKCalMOHHbIE XapaKTePUCTUKU IPEBOCTOS], BUJIOBOE PA3HO-
o0Opasue KUBOTO HAITOUYBEHHOTO MOKPOBA, TABHOCTh U BUJ JIECHOTO TOXKapa, 3amachl
OpPraHUYECKOT0 BELIECTBA MOYB (II0 MOTEPSIM IpU NPOKAIUBAHUU U Copr. (10 TrOpuRY
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B Moaudukanuu HukutuHa), Mopdonorundeckue u odume Gu3nKo-XuMMHUYECKUe Xa-
paKTepUCTUKH T0YB. JIecHbIe moacTHIKK 1o oaropusontam (L, F, H) u moanonctu-
JIOYHYIO MUPOTEHHYIO MPOCIOUKY OTOMpPAK B MATH TOYKAX OKOJIO 0A30BBIX pa3pe3oB
pamkoit 25x25 cm. [IpoOsl U3 MUHEPATBHBIX TOPU3OHTOB OTOMPANU B MATUKPATHOU
MMOBTOPHOCTH U3 0a30BOro pazpe3a. JlaBHOCTD CILTOMIHBIX MOKAapOB B U3YYEHHBIX COC-
HOBBIX Jiecax BapbupoBasia oT 60 10 140 net. JIokanbHbIE HU30BBIEC TTOXKAPHI JATHPO-
BaHbI 110 BUJIOBOMY COCTaBY HAIlOYBEHHOT'O MOKPOBA U TOJIIMHE T'OJIOBBIX KOJIEI] CO-
ceH. B Hammx muIOTHBIX paboTax yCTaHOBIICHO, 4To mpu 3amacax C B MOJCTHIIKAX
MO/30JI0B U TMOJ0YPOB COCHSAKOB 3€JICHOMOIIHO-KYCTapHUUYKOBBIX JIeHMHTrpaackon
o6mactu 1.2-3.2 kr/mM? u B munepansHoi Tomme 20(30) cm 1.5-4.4 kr/M?, B mon-
nojacTuiiouHoi (1-3 cMm) MUpOreHHOM MPOCIONKe, colepkKallei APEeBECHbIC YIu U
netput, 3anac C Bapsupyet oT 0.3 10 2.1 kr/M?. YTOUHEHHIO TOJYYEHHBIX BEITHMYNH
CIOCOOCTBYET BBIOOp MOJU(UKAIIUN METOJIOB OINpPECICHUs COJEpPKaHUs TUTPOCKO-
nmyeckor BoJbl (HoOrurp, 70 1 105 °C) u noteps npu npokanusanuu (IIII1, 550 1 900
°C). H2Oryurp paznnuaercs B 1.5-2.0 paza He TOJIBKO NPU U3MEHEHUU TEMIIEPATYPhl BbI-
CYIIMBaHMS, HO U 3aBUCHUT OT CE€30HA (BKJIFOYEHO JIU OoToIUieHue B momerenun). [T
U3YYEHHBIX TIOYB HE 3aBUCAT OT BHIOPAHHBIX TEMIIEPATYP.

Paboma evinonnena npu noooepoicke epanma PH® 22-24-00690.

YK 631.48

PEECTP IIOYBEHHBIX PECYPCOB CYBBEKTA
POCCHMCKOI ®EJEPAIIAN (BJIATUMUPCKAS OBJIACTD)

NetpocsH P.A.%, Cton6osoun B.C.2, F[pe6eHHnKoB A.M.2,
OyxaHuH F0.A.%, lUnnos. N.M.?

! BepxHeBomkckuin doeaepanbHbii arpapHbiil HaydHbI LeHTp, Cysaans
2 OUL, «MouBeHHbIN MHCTUTYT M. B.B. JokydyaeBa», MockBa

Crarbst 72 Koncturyuuu PO onpenensieT HOpMbl PETYJIUPOBAHUS 3€METbHBIX
OTHOLIEHUH, COTJIACHO KOTOPBIM «BJIAJICHUE, MOJb30BAHUE U PACIIOPSHKEHUE 3EMIIEH,
HEJApaMH, BOJHBIMU U APYTMMH HPHUPOAHBIMU PECYpCaMmU» BXOJUT B COBMECTHYIO
komriereHnio PO u cyobektoB PD. Peanuzanus oTMeueHHONH HOPMBI IPUBOJAUT K
HEOOXOIUMOCTH Pa3BUTHUS JIBYXYypPOBHEBOI'O MOJAX0/a MOYBEHHO-UH(DOPMAIITMOHHOTO
obecnieueHus — (eaepaibHOro U CyObeKT/MyHUIIMNATBHOT0. OTAEIbHBIE AETaTH 00-
cyxnarotcs B psjae myonukaruii (MBanos u ap., 2020; Cton6oBoii u np., 2020). ene-
paibHBIA ypOBEeHb oOecnieunBaeTcsi « ENMHBIM TOCyAapCTBEHHBIM PEECTPOM MMOYBEH-
Heix pecypcoB Poccum (EI'PIIP, 2014). CyObekT/MyHULUIAIbHBII ypOBEHb
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NoJIep>KUBAETCsl 00Jiee AeTAbHBIM MMOYBEHHBIM HHPOPMALIMOHHBIM pecypcom — Pe-
ecTpaMHu MOYBEHHBIX pecypcoB cyobekToB PD (ctp. 467, ET'PIIP, 2014). ITpu 3ToMm
EI'PITP cioyxuT 00111e# HayYHO-METOAMYECKOH II1aTGOpMON peTHOHAIIbHBIX PEECTPOB
MOYBEHHBIX PECYPCOB, UTO 0O0ECIIEUUT COXPAaHEHHUE IIEIOCTHOCTH MTOUYBEHHO-UH(POpMa-
LIMOHHOTO MPOCTPAHCTBA CTPaHbl. J[ByXypOBHEBBIM MOJIXOJ TapaHTUPYET CO3/IaHUE
rocyJapCTBEHHOM HOPMATUBHO-TIPABOBOM 0a3bl yIpaBIIEHUS KOMILIEKCOM 3€MEJIbHbIX
OTHOILIEHUI CTPaHbI.

Hacrosmee cooOmienne wnmocTpupyeT nepsoid gyt PO omblT moctpoeHus
CyOBEKT/MYyHHIIMITATILHOTO YPOBHS MOYBEHHO-PECYPCHOTO MH(POPMAILIMOHHOTO COTIPO-
BOXJICHUS CEJIbCKOXO03MCTBEHHOI0 MPOU3BO/ICTBA HAa TpuMepe Biiagumupckoit obna-
CTH.

CyObeKT/MyHUIIUNIAIbHBIM YPOBEHb NOYBEHHO-PECYPCHOIO HH(POPMALIMOHHOTO
oOecrieyeHus CTPOUTCS Ha JaHHBIX HOBOM MHTerpanbHO 1mdpoBoil miaTtdopmbl
«ITouBeHHBIE pecypcehl CENbCKOXO03AUCTBEHHBIX yroauii PO». B ocHoBe nmocnennen
HaXOAUTCSA 1iesieBast UH(OPMalMOHHO-HACBIIEHHAsI FeOUH(OpMallMOHHAsI UHTErpajib-
Has 0a3a JaHHBIX, T.€. 0a3a JaHHBIX, KOTOpPas COCTOUT UX MHOXKECTBa 0a3 JaHHBIX,
ONMCBHIBAIOIINX KOMILJIEKC TapaMETPOB TOYBEHHO-IIPUPOIHBIX YCIOBUN U COLUATIBHO-
SKOHOMHUYECKUX XapaKTEpPUCTHK. B KOHIENTyalbHOM aclekTe paccMaTpuBaeMast
wiatopma cosznana Ha npuHnmnax texuonoruu SOTER (SOil and TERain) (Cron6o-
BOH u Jip., 1996), KoTOpasi TOMOMHEHA IEeMEHTaMU T€OPUU UH(POPMAIIMOHHOMN 0a3bl
knaccupukanuii moys ([umos u ap., 1985). B texuuueckom acrniekre Ilnardopma
onepupyet cpeacrsamu QGIS.

CyObeKT/MyHUIIMTNIATBHBIA PEECTP MOYBEHHBIX PECYPCOB BKIIIOYAET:

1) HayYHO-METOUYECKHE OCHOBBI (DOPMYITUPOBAHUS LIETEBBIX 3aa4 Pa3BUTHUS
CEJIBCKOXO3SIMCTBEHHOTO IPON3BOJICTBA PETMOHA,

2) MeTO/bl MOCTPOEHUS peecTpa MOYBEHHBIX pecypcoB cyObekTa PD kak coBpe-
MEHHOH LM(PPOBON reonH(opMaIMOHHON 0a3bl TOUBEHHO-PECYPCHBIX JAHHBIX PEru-
OHa, BKJIFOYasi BLIOOp CEMaHTUYECKUX MTapaMeTPOB U CO3/aHHE TEOMETPUUYECKOM opra-
HU3alUU JaHHBIX;

3) cuctemy MoAeIIel peleHrs 3a1a4 Pa3BUTHS CEIbCKOX03ICTBEHHOTO MTPOU3-
BOJICTBA PETMOHA, BKIKOYAS:

— UHAUKATOPHI Ka4yeCTBA MOYBEHHBIX PECYPCOB MaXOTHBIX 3€MeEJb;

— OLICHKY Ka4yecTBa MOYBEHHBIX PECYPCOB [JIsl MPOU3BOJICTBA CEIbCKOXO035M-
CTBEHHBIX KYJbTYD;

— OIIpeIeJIEHNE KaYeCTBa IT0YB JIJIsl KaAaCTPOBOM OLIEHKH 3€MEJIb CEJIbCKOX035IM-
CTBEHHOT'O Ha3HAUECHUS,

— BbIJIeJIEHHE 0CO00 LIEHHBIX MPOAYKTUBHBIX CEITLCKOX035UCTBEHHBIX 3€MEIIb;

— MPUOPUTETHOCTh BOBJICUEHUS! HEUCIIONB3YEMBIX 3€MEJb B CEIIbCKOXO3Si-
CTBEHHBII 000pOT;
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— IPUOPUTETHOCTH BBIOOpA 3€MeJIb JIJIsl IPOBEACHUS arpOMETMOPATUBHBIX Me-
PONPUATHI, HAa IPUMEPE BBIMOJTHEHUS M3BECTKOBAHUS U30BITOYHO KHUCIIBIX ITOYB;

— TacIoOPT KavyecTBa MOYB 3eMeb CEIbCKOX035HCTBEHHBIX TOBAPOIIPOU3BO/IN-
TeJIeH.

[TokazaHo, uto Peectp siBisieTCs HEOOXOIUMBIM TOKYMEHTOM, 00€CIIeunBar0-
IIIUM Pa3BUTHE CEIbCKOXO03sIHCTBEHHOTO ITPOU3BO/ICTBRA.

Jlureparypa
Peectp mouBeHHBIX pecypcoB Biagumupckoii oomactu. 2021. Bepcus 1.0 / P. 1. Ilet-
pocsia, B. C. Cron6osoii, JI. . Unsun u ap. — UBanoso : IIpecCro, 2021. — 288 ¢. — DOI
10.51961/978560437494

YK 631.416.8

HOPMHUPOBAHMUE TSKEJJbIX METAJLIJIOB B TOYBAX:
HOBBIA ITOAXO/A K PEHIEHUIO ITPOBJIEMbI

Muuckuin O.01.%, Wapbin MN.A.L, MangxueBa C.C.2, Munkuna T.M.2,
Oyanukosa T.C.2, ManbueBa A.H.!, Mepenomos N.B.3

L MHCTUTYT cOMBUKO-XMMUYECKMX 1 Bronormyeckux npobnem noyusoseaeHns PAH, MywyHo
e-mail: pinsky43@mail.ru;
2 FOxHbIV beaepanbHblil yHuBepcuTeT, PocToB-Ha-[oHy
e-mail: tminkina@mail.ru.
3 TynbCKui rocyaapCTBEHHbIN Negarorndeckuin yHuesepeuteT uM. J1.H. Tonctoro, Tyna
e-mail: perelomov@rambler.ru.

B MHOrO(h)akTOpHOM BEreTaloOHHOM SKCIIEPUMEHTE U3YUYEHO BIUSHUE COCTaBa
U CBOMCTB uepHO3eMa oObikHOBeHHOTO (HO), cepoit necHoit moussl (CJII) u mou-
BeHHO-TlecyanbIx cyocTpaToB (III1C) Ha ux ocHOBeE, 3arpsI3HEHHBIX AllETATOM MEIU B
nozax 0, 250, 500, 1000 u 2000 mr-kr ma mopdomerprueckue nokaszarenu (MMIT)
IIPOPOCTKOB APOBOTO STUMEHS copTa «PaTHUK». XOpOILIO OTMBITBINA COJITHOM KUCIIOTOMH,
BOJIOTIPOBOJIHOM M TUCTHJUIMPOBAHHOW BOJIOM, U IPOCESIHHBIN uepe3 cuto 1 MM ped-
HOM MECOK MCTIOI30BAJICSA KaK OTHOCUTENIbHO MHEPTHBIM HAMOJIHUTEIh CyOCTPaToOB B
no3ax 0, 25, 50 u 75%. Jlo6aBku mecka K MoYyBaM M3MEHIIM KOJIMYECTBEHHBIC TTOKa-
3areyiv cyOCTpaToB, HO COXPAHWIM KaYeCTBEHHbIE CBOMCTBA OCTABIIMXCA KOMITOHEH-
TOB 1oyYB. [lokazaHo, yTo npu no3ax necka <25% pacTeHus pa3BUBAIUCH JyUllle, YEM
B KOHTPOJIbHBIX OOpa3liax MOYB 3a CYET YJIYUILIECHHUS BOAHO-BO3AYLIHOTO PEXHUMA.
BcexoxkecTs 1 sHEprus mpopacTaHus CEMsIH, a TAKXKE JJIMHA KOPHEHN, HAJ36MHOW YaCTH
(HY) u cyxas 6uomacca pacrenuit (CbP) cioxxHbiM 00pa3om 3aBUCeNN OT KOHLEHTpa-
nuu CU B cyOcTparax, a Takke ux 0y(epHOCTH 10 OTHOIICHHIO K TSKEIbIM METalaM
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(TM). YcranoBneHo Haau4yue AByX MexaHW3MOB BiusiHUsL CU HA pa3BUTHE PACTCHMIA:
meTabommnueckoro npu Cey <500 mr-kr ! moussr u muddysuonnoro — mpu Cey >500
Mr-kr 1. Bo Beex ciyuasx pacTeHus pa3BuBanuch jtydnie Ha YO u ero cydcTpaTax, ueM
Ha CJIIT u ee cyOcTparax. DTo sBIEHUE CBA3aIU ¢ 6osee BhICOKOM OydeprocTsio HO
K TspKenbiM MetasuiaM, yeM CJIII. YysctBurensHoCcTs MMII pacTeHuil k u3MeHsto-
IIMMCS YCIIOBHSIM YMEHbIIANAch B psay: mimHa HY > nnuna xopueit > CBP. beuia
paccunTana 0ydepHocts cyocTparoB k TM no B.b. Unbuny (1995). Ona yuutsiBana
coJiepkaHue rymyca, GU3NIeCKO TIIMHBI, MOABKHBIX Fe+Al, kap6onatos u pH. C
MTOMOILBIO PErPECCHOHHOTO aHAJIN3a 3KCIEPUMEHTAIBHBIX JaHHBIX TOCTPOEHO ypaB-
HEHUE MHOXKECTBEHHOH perpeccuu, oobenuustonee Tpu nokasarens: MMII pacrte-
Hul, KoHIeHTpanuio Cu B cybcTtpatax u 0ydepHOCTh MOYB U CyOCTPaTOB M0 OTHOIIIE-
Huto kK TM ¢ ko3¢ dunuentom koppensuun R =0.947 u R?= 0.887 npu P < 108, Beero
40 touek. [TomydeHo ypaBHEHHE I OLIEHKU IPEAEIBHO TOITYCTUMBIX KOHLIEHTPALIUN
Cu B mouBax, nokassiBaroriee, 9to I[1/IK He ecTh pukcupoBanHas BeTUYMHA, a HEMPe-
phIBHAsE PYHKIUSI KOHIIGHTpAMU MOJuTI0TaHTa u OydepHoctu nous. [Tokazano xopo-
niee cooTBeTcTBHE pacueTHbIX [1/IK, nmeromumMcs B tuTepaTpe JaHHBIM.

Paboma eévinoanena npu ¢punarncosoii noodepcxke PODU, epanm No 19-29-05265.

YK 631.48

CPABHUTEJIBHASI XAPAKTEPUCTUKA CE30HHOW ITUHAMUWKHA
PACTBOPEHHOI'O OPTAHNYECKOI'O BEIIIECTBA
JIMBUMETPUYECKUX BOA UHTAKTHBIX U IIMPOI'EHHBIX
MNOJICTUJIOK COCHSKA JIMINAHHUKOBOI'O (HA IPUMEPE
CBIMAYBYECKOI'O MEK/YPEYbA)

MpokywkuH A.C.%, ObimoB A.A.?

! MucTtutyT neca um. B.H. Cykauesa CO PAH, KpacHosipck
e-mail: prokushkin@ksc.krasn.ru
2B ®NL Komu HL, YpO PAH, ChikTbiBKap
e-mail: aadymov@gmail.com

PactBopennoe opranudeckoe BeuiectBo (POB) npencrasiser co6oil onHy U3
HanmOoJiee MOABMKHBIX U OMOT€OXUMHUYECKH aKTUBHBIX (PpaKUui cpeAu MyJIOB IMOY-
BEHHOTO OpraHu4eckoro yriepoaa. Hanbomnsmas npoaykius POB B mouBax, kak mpa-
BUJIO, IPUYPOYEHA K OPTaHUYECKUM TOPU30HTaM KakK B pe3yJIbTaTe €ro BbIIIEIaunBa-
HUSL U3 CBEKEr0 PAaCTUTENIBHOIO OMNaja, TaKk U MaKCUMalIbHOW MUKPOOMOJIOTUYECKON
aKTUBHOCTU B HUX. JIeCHbIE MOXKaphl CYIIECTBEHHBIM 00pa3oM TpaHCHOPMHUPYIOT Kak
KOJIMYECTBEHHBIE, TAK U KaUYECTBEHHBIE XapAKTEPUCTUKH OPraHMYECKOTO BEIIECTBA,
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AKKyMYyJMPYEMOTO B FOPU30HTE JIECHBIX MOACTWIOK. BMecte ¢ TeM, ucciaenoBaHus
pOJIM MUPOTEHHOTO (akTopa B popmupoanuu noasrkHoro nyia C (POB) u ero ka-
YECTBEHHOT'O COCTaBa B COCHOBBIX Jiecax Cpenneit CuOUpu OTCyTCTBYIOT, UTO 3aTpy-
HSIET OICHKY OTKJIMKa OIOJKeTa yriepoja 3THX OMOreoIeHO30B Ha MPOUCXOJSIINE
KJIMMaTUYECKUE U3MEHEHUS U, B YACTHOCTHU, POCT YaCTOThl U MHTEHCUBHOCTHU IOXKa-
POB.

[{enpr0 HACTOSIIETO MCCIENOBAaHUS ObLT aHAIM3 CE30HHOM TUHAMUKHU KOJIMYe-
CTBEHHBIX (KOHIICHTPAIIMU U MOTOK) U KAYECTBEHHBIX (CIEKTpaJIbHbIE CBOMCTBA) Xa-
paktepuctuk POB, popmupyromierocs B moACTHIIKaX HHTAKTHOTO (HETIOBPEKIECHHOTO
M0’KapOM) U MOJBEPIIIErocsi OTHEBOMY BO3AECHCTBUIO (HM30BOM noxkap 2018 r.) coc-
HsIKa JINIIAWHUKOBOTO. JIJIsI ONEHKH MUTPAlli OPTaHUYECKOTO BEILIECTBA U3 OPraHo-
Te€HHBIX TOPU30HTOB OceHbI0 2019 r. OblIa Mpou3BeAcHa 3aKIaaKa TU3UMETPUIECKUX
KOJIOHOK (TPH «MOHOJIUTa» OPraHUYECKOro TOPU30HTa NOYBbI). OTOOp MH(pUIBTpaIU-
OHHBIX BOJI MPOU3BOAWICS HA MPOTSHKEHUU JIBYX JIET C Hayaja CHEroTasHus 10 MO-
MeHTa npomep3anus. B neproja cuerorasuust oT60p mMpod OCYIIECTBISIICS KaXK/IbIe Ye-
ThIPE Yaca, a B HOCIEAYIOIINM JIETHE-OCEHHUI NIEPUO/I, IIPU JOKIEBBIX OCATKAX, EXKeE-
cyTouHO. OT60p MHOUIBTPAIMOHHBIX BOJI COMPOBOKAAIICS U3MEPEHHEM UX 00beMa U
dunprparueit (GF/F 0.7 Mmkm). B 1a00paTOpHBIX YCIOBUSX U3MEPEHBI CIISTYIONTUE TT0-
Ka3aTelid: KOHIEHTpallUsl paCTBOPEHHOT0 opranuyeckoro yriepoaa (POY: ananmuza-
top TOC vario cube) u ero criekrpansabie cBoricTBa (Y P-pua: Cary 100).

B Tteuenue 6e3Mopo3HOro rnepuoa konuentpanuu POY B uHGUIbTparimoHHbIX
BOJIaX MHTAKTHBIX W MUPOTECHHBIX MOJICTUIIOK COCHSIKOB XapaKTEepU3YHOTCS TEHJICH-
nuent pocra. Hanbosiee BhICOKHE KOHIIEHTPAIIMM B BOJAAX UHTAKTHBIX MOJICTUIIOK OT-
MEUarTCs B KOHIIE BereTalroHHoro nepuozaa (>100 mr C/i), Tora kak MUKOBBIE 3HA-
YEHUS Yy TOBPEXICHHBIX MOXKAPOM MPUXOAATCA HA CEPEAUHY BEreTaluu. Y CpeaHEH-
Hasl 32 BECh JIETHE-OCEHHMI nepuoj KoHieHTpanus POY cocraBuiia B HHTaKTHBIX U
nuporeHHbix mojactwikax 100.1 (SD=49.7) u 34.3 wmr C/n (SD=26.1), cootser-
ctBeHHO. ['omoBoi kymynsatuBHbIA TOTOK POY B 2020 r. B COCHSIKax JOCTUT
12.6 r C/m? B xonTpone u 7.6 r C/M? na rapu. MakcumansHoe konudectso POB, BbI-
IIEJIAYMBAEMOT0 TP MOCTYIUICHUN OCAIKOB, OTPAHUYUBACTCS BETMYMHON TTPUOIIN3H-
TenbHO 1 1 C/M? B MHTaKTHBIX MOACTUIIKAX, 4 y HOBPEXKICHHBIX moxapamu — 0.6
r C/m2.

B nepuon axktuBHOro cHerortassHus POB nu3nmerpuueckux BOJ MOJCTHIIOK,
MOABEPTIINXCSI TUPOTCHHOMY BO3/ICHCTBHUIO, UMEET HanOoJiee BEICOKYIO CTENIEHb apo-
matu3anuu (SUVA = 3.24+0.67 n/mrC/m) no cpaBHeHuio ¢ uHTakTHBIMUA (SUVA =
2.64+0.27 n/mrC/m), yto npenmnonaraet GopMupoBaHUe MyJia MOJBUKHOTO apoOMaTH-
yeckoro POB B pesyinbrare nerpanamuu nuporeHsoro OB B mpoiieccax mpomep3aHusi-
ottauBanus. Monekysspubeiii Bec POB (3Hauenuss SR (crnekTpanibHOE OTHOIICHUE))
MUPOTCHHBIX MOJICTUJIOK TakKe€ MaKCHUMaJeH B JTOT Mepuoja. B HHTaKTHBIX
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MOJICTUIIKAX, HA00OPOT, TIEPUOJ] CHETOTAsTHUSL XapaKTepu3yeTcss Hanbosee HU3KUMU
sHayeHussMu SUVA u SR, uto npeamnonaraer jopmupoBaHue B 3MMHHI TepUO/] 3HA-
yutenbHOoro myja POB B pe3ynbrare nu3znca MukpoOHOM OGuomaccel. B panHenetHuii
nepuoJl (MIOHb) CTENEHb apPOMATHU3AUU U MOJIEKYJIIpHbIA Bec POB moBbIIeHbI, CBU-
JETENBCTBYS O MPEUMYILIECTBEHHO a0MOTeHHOM (DOPMUPOBAHHUHU €TO ITyJia MPU OTHO-
CUTEJIbHO HU3KUX TeMmrieparypax. C pocTOM MOCIEAHUX OTMEYAECTCS CHUKEHUE apo-
matuzanuu POB, 4To yka3biBaeT Ha Bo3pactanue 101 POB MukpoOHOro mpoucxox-
nenus. [Ipu sTom monexkynsapusiii Bec POB uHQUIBTpaliMOHHBIX BOJ y MUPOTEHHO-
TpaHCPOPMHUPOBAHHBIX OPTAHUYECKUX TOPU30HTOB JOCTATOUHO CTAOMIIEH Ha MPOTS-
’KEHHH BCETO O€3MOPO3HOTO NIEPHO/Ia MPHU JOCTOBEPHO O0JIee BRICOKUX €r0 3HAUCHUSX,
4TO Ipeanoaraer 60s1ee HU3KYyI0 MUKPOOMOJIOTHYECKYIO aKTUBHOCTh B MUPOTE€HHO-
TpaHC(HOPMHUPOBAHHBIX MOACTUIIKAX.

Paboma svinonnena npu gpunancosoui noooepaicke epanma PODPH Nol9-29-05111-ux.

YK 631.48

UHJIUKATOPBHI KAUECTBA IIOYB B TOCYJAPCTBEHHOM
MOHUTOPHUHTI'E CEJbCKOXO3AMCTBEHHBIX YIOJIUIA
POCCHUHCKOH ®EJEPAIIUA

Cton6oBou B.C., [lyxaHuH KO.A., l'pebeHHnKOB A.M.,
Wunos. IN.M., OrnesHeB A.K.

®UL «MouBeHHbI NHCTUTYT UM. B.B. [loky4aesa», Mockea

[TouBsl, HApsAY C aTMOC(EPHBIM BO3yXOM, IIOBEPXHOCTHBIMU U TPYHTOBBIMU
BOJ[aMU, [IPU3HAHBI OJIHUM U3 KOMIIOHEHTOB, KOHTPOJUPYIOIINX KAa4eCTBO OKPYKaro-
mei cpeanl (IlocranoBienue npaButenseTBa..., 2019). KauectBo Boabl U BO3ayxa
OnpeaensieTcs TJIaBHBIM 00pa30M CTENEHbIO 3arpsi3HEHUS], KOTOpas HEMOCPEACTBEHHO
BJIUSICT HA TIOTPEOJICHUE U 3I0POBBE YEIOBEKA U KUBOTHBIX WJIM Ha MIPUPOHBIE KO-
cuctembl (I'OCT 17.4.3.06-86; DIN EN 1SO 11269-2-2013). [Tox TepMHHOM «Kade-
CTBO» ITOYB CEJILCKOXO3SIMCTBEHHBIX YTOAUM MPU3HAETCS COBOKYITHOCTH MPUPOIHBIX U
MOYBEHHBIX YCIOBUH, 00YCIOBIUBAIOIINX UX CTIOCOOHOCTH yAOBJIETBOPSITH MOTPEOHO-
CTH MPOM3BOJICTBA CEIIbCKOX03sHCTBEeHHBIX KyIbTYp (MCO 84.02, 1986).

B Hacrosiee BpeMsi BBOASTCS HOBbIE ONPEECICHUS KaueCcTBA MOUYB, TAKHE KaK
3JI0POBBE MOYB, TOUYBEHHBIC YCIyTH/CEpBUCH], TouBeHHBIE pucku (CTon00BOM U 1p.,
2022). B oTe4eCTBEHHBIX U 3apyOCKHBIX HAYUHBIX MTyOIMKAIMAX IEPEUUCIICHHBIEC TEP-
MUHBI 4aCcTO B3aMMOCBSI3aHbI M B3auMo3aMmeHseMbl. Tak, Ha caiite HammoHaibHOM
oxpaHbl IpupoHbIX pecypcoB CIIA mpuBoAWTCS Takoe omnpeaeieHue: «310pOBbe
MOYBbI, TAKXK€ HAa3bIBAEMOE KaueCTBOM IIOYBBI, OMpPEAEISETCS KakK IOCTOSHHAs
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CIIOCOOHOCTH TOUBBI (DYHKIITMOHMPOBATH KaK >KU3HEHHO BakKHasl )KUBas dKOCHCTEMA,
KOTOpas MOJIePKUBAET pacTeHUs, >KMBOTHBIX U Jrojei» (Soil Health, NSCS USDA).

KadecTBO MOYB BBICTYyNAET IIEHTPATbHON KOHUENUUEW B MpUHATHU [ocynap-
CTBEHHBIX IIPOrpaMM B 00JIACTH OXPaHbI U PalMOHAIBHOIO MCIIOJIb30BAHUS CEIIbCKO-
x03icTBeHHbIX yroauil PO (Peectp nunaukatopos..., 2021). 31o cBsizaHO ¢ mepexo-
noM P® Ha »KOHOMHYECKHE MOJXOMbl YIPABICHUS CENbCKOXO3MCTBEHHBIM IPOU3-
BOJCTBOM, KOTOPBIE CIAEAYIOT MPABUITY «MHBECTULIMH B JIYUIINE MTOYBBI JJIs1 TOBBIIIE-
HUS ) PEKTUBHOCTH BIOKESHUN.

Konnenmus «KadectBa mous...» sBiseTCs 4aCThlo HOBOM MHTerpambHON nud-
poBoii utat@opmel «I louBeHHBIE pECypChI CETBCKOX035MCTBEHHBIX yroauii POy (MBa-
HOB, CTon60BOM, 2022). KauecTBO MOYB onpeesieTcst B €IMHOM IIKaje JjIs BCei Tep-
putopuu P® B 6aiax OTHOCHTEIHHOTO KayecTBa 1Mo4B (OOHUTETA) U/UITU HOPMATHUB-
HOHM YPO’KalHOCTH 3€PHOBBIX KYJIbTYp. [lepeueHp HHANKAaTOPOB KauecTBa MOYB OTBE-
YyaeT TpeOOBAHUSIM MOHUTOPUHTA CEITbCKOXO3MCTBEHHBIX 3€MEIb, BKIIIOYAsl UCIIONb-
30BaHHE COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH, T€OMH(DOPMAIITMOHHBIX TJIaT-
dbopm u porpammHubIx cpenctB (Konnernmus ..., 2010). Kpome Toro, nepedyeHp WHIM-
KAaTOPOB COIJIACYETCs C MapaMeTpaMHu MOJEIIH KaJlaCTPOBOM OLEHKHU 3EMENb CEIbCKO-
X03icTBeHHOTr0 Ha3HaueHus (CanoxHUukoB u ap. 2012; Metoauueckue yka3aHusl. ..,
ITpukaz Ne [1/0336 ot 17.12.2021 r.). OGHOBNIEHNE 3HAYECHUN UHANKATOPOB ITPOUCXO-
JUT KKJbIE TSATh JIET B paMKax perjiaMeHTa paboT rocy/1apCTBEHHON CUCTEMBI arpo-
XUMHUYECKOTO O0CTY>KUBAHUS CEIbCKOTO X03stiicTBa mpu MCX PO.

B 4ncio uHAMKATOPOB KavyecTBa MOYB BXOMSIT Tpu Tpynibl: |. UHaukatops! ar-
POKIIMMATUYECKUX YCHOBUM: 1. Aepoxnumamuueckuii nomenyuan. |l. NHIukaTtopsl
CBOMCTB 110YB: 2. Codepoicanue 2ymyca B TaXOTHOM cJioe 1o MeTtoay Tropuna. 3. Mowy-
HOCMb 2yMYCO8020 20pU30HmMA: B JEPHOBO-TIOA30JIMCTHIX MAXOTHBIX ITOYBAX COOTBET-
CTBYET MOIITHOCTH rOpu30HTA Al MK Apax; B CEPBIX JECHBIX U OYPBIX JIECHBIX MMaXO0T-
HBIX I0YBaX COOTBETCTBYET TOJIIHUHE MOBEPXHOCTHOIO CJIOS, 3aHUMAEMOTr0 TOPU30H-
Tamu Al u A1A2; B NaXOTHBIX YE€pPHO3EMaxX, JTYTOBO-YEPHO3EMHBIX M KaIlITAHOBBIX
MOYBax BKIIFOYAET CJIOH, cocTosmuii u3 A u B1 ropuzonToB. 4. Coodeporcanue guszuue-
CKOU 2uHbl B TIAXOTHOM CJIOE: COJAepKaHHE (paKIMil MeJNKo3eMa pa3MepoM MeHee
0.01 mMm B %. lll. MuaukaTOpbl HETaTUBHBIX MOKa3aTeseu nmous: S. Jleckuti epanyno-
Mempuueckull cocmag: Tipeodianaet necyanas gpaxuus (qactuipl 0.05-1.0 mm). 6.
3aconenue IOYBBI: COAEPKAHUE JIETKOPACTBOPUMBIX coiell. 7. Cononyeeamocmu: CO-
Jiep>)KaHre 0OMEHHOTO HATpUs B IOYBEHHOM IOTJIONIAIOIIEM KOMIUIeKce Oomee 5% ot
eMKocTH oOMmeHa. 8. [lepeysnasxcnennvie MuHepaibHble NOYGbl: CONEpKaHUE BIaru
npeBbIaet 85% OT mpenenbHON M0JIEBOM BIIArOEMKOCTH MIPH TSHKEJIOM FPaHYJIOMET-
pUYecKoM cocTaBe v 95% Tpu JIETKOM IpaHyJIOMETPUUYECKOM cocTare. 9. Boonas spo-
3uUs: BBIHOC, IEPEHOC U MEPEOTIOKEHUE MOYBEeHHOM Macchl. 10. Kamenucmocmo u
webHucmocmy: CofiepKaHue B MouyBe (pakiuil, pa3Mep 4acTULl KOTOPHIX MPEBBILIACT
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3 MM u 1-3 MM cootBeTcTBeHHO. 11. Kapboramnocms: conepkanue B ouse kapoo-
HaTa KaJbIUs B KOJWYECTBE, MpeBbimatomeM 2%. 12. Buviwyenouennocms uepHosem-
HbIX N046: TPOMBITOCTh TOPU30HTOB (A + AB) 0T kKapOOHATOB U IPYTUX PACTBOPUMBIX
BewectB. 13. Onoodzonennocms uepnozemog: HAIMIUE OCBETIIEHHOM, MyYHUCTO-0€e-
COM MPUCHINKHU, MOKPHIBAIOIIEH CTPYKTYpPHBIE OTIAEILHOCTH B HUKHEW YacTH TOpH-
30HTa A U B BEpXHEH 4acTu MepexoqHOro ropusoHTa B; ewviyenouennocms noyBeH-
HOTO TIpoduist oT kKapOOHATOB (M APYTHUX PACTBOPUMBIX BEIIECTB) Ha IIyOHMHY, TIpe-
BhlIaMyo 1-1.5 m. 14. Ynromuenue eymycosoix 2opuzonmoé B pe3ynbTaTe ABUKHU-
TEJIEH CEJIbCKOXO35MCTBEHHON TEXHUKH.

Jlutepatypa
Peectp MHAMKATOPOB KadyecTBa IOYB CEIbCKOXO3SAMCTBEHHBIX yroani Poccuiickoit
®enepammu. P33 Bepcus 1.0 / KomnektuBHas moHorpadus. — Meanoso : [IpecCro, 2021.
-260 c. -DOI 10.51961/9785604637401. - ISBN 978-5-6046374-0-1

YK 631.4 +94(470)°17/20”

U3MEHEHUE YYEHHM O ITIOYBE
B UICTOPUUYECKOM PETPOCIHEKTUBE
CrenaHoBa Jl.I".

Ky6aHckuii rocygapCTBeHHbIN YHUBepcuteT, KpacHoaap
e-mail: liliya_sepanova@list.ru

[TouBa Ha MPOTSKEHUU BEKOB ObLiIa TJIABHBIM MPUPOIHBIM pecypcoM. B tpaau-
IIMOHHOM OOIIECTBE OT IUIOJAOPOIMS MMOYBBI 3aBUCEINIO HE TOJILKO 0JIarOCOCTOSIHHUE, HO
Y CaMO CYIIIECTBOBAaHHE MHOTUX X0351iCTB. HapoIHbIN ONBIT UCIIOJIB30BAHUS 1JIS 3EM-
JieZIeTusl ONPEICIICHHBIX BUIOB 3€MEJIb BHIPA0ATHIBAJICS BEKaMHU U TIepeAaBalics OT MO-
KoJieHUs K nokoJiennto. [lepBas kinaccudukaius nous B Poccuu Ha «100pytoy», «cpe-
HIOIO» U «XYAYI0» Ha FOCYIapCTBEHHOM YPOBHE CTaJla UCIO0JIb30BAaThCSI BO BPEMsI Ba-
noBbIx onucanuii 3emens B XVI B. Onnako emie B XV B. NUCIBI BO BpeMSs ONKHCAHUN
Pa3IMYHBIX TEPPUTOPUN TOCYAAPCTBA HCIIONB30BATIM TPUHIUI «OJA0pUBAHUS
3eMJIM, YBEJIMYMBas pa3Mep HaJIOroB JIs XO3SUCTB Ha JOOPBIX 3€MJISIX U yMEHbIIIas
€ro Ha MeHee IJI0AOPOAHBIX. HOBbIC MOHTHS, TaKME KaK MECOK, TJIMHA U YEPHO3EM,
cTay ynotpeoisaTh B cBoux uccienoBanusix M.B. Jlomonocos. [1pu I'enepaisHom me-
KeBaHUU 3eMelib Poccuiickoit umnepun, Hayasmiemcs B koHe XVIII B. u nmponomxas-
memcs 110 cepenunbl XX B., 3emieMepbl COCTABIISUIM DKOHOMUYECKHE TTPUMEUaHUsI K
IJaHaM, B KOTOPBIX Ha OCHOBAHUM «CKa30K» MECTHOTO HAaceJIeHHUS U COOCTBEHHBIX
HaOMoeHU  (PUKCUPOBAIM MEXaHUYECKHMH COCTaB TpPyHTa B pa3MEKEeBaHHBIX
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BJIaJICHUAX. [ pYHT 3€MJIM YK€ XapaKTEepU30BAJICS KAK MIIOBATHIM C MECKOM, KAMEHHU-
CTBIM, IECUaHBIM ¢ KaMHEM. XapaKTepUCTHUKA TJI0J0OPOAUs IPyHTa CoJAeprKaia U CTa-
phIE TIOHATHUS O «I00POTE» U «XyA00€» 3eMJIM, KOTOPBIE UCIIOJIB30BAJIUCH IPU OIIEHKE
MOJy4aeMbIX Ha HEW YPOXKAEB: K IJIOJOPOJAUIO CPEACTBEHHA, K TJIOJOPOJUIO HE CHO-
coOna. OTHAKO MPEACTABICHUS O KAYECTBE 3€MJIH MO-TIPSKHEMY 3aBHCEIIA B OOJIBIIICH
CTEICHH OT TPYJI0EMKOCTH €¢ 00paOOTKH U B MEHBIIIEH CTEIICHHU OT €€ PEeaIbHOTO ILIO0-
nopoausi. HayuHbsle OCHOBBI U3yU€HUS TIOYB, 3a0keHHbIe B.B. Jloky4aeBbIM, 1T03BO-
JUIA PAcCCMOTPETh TOYBY KaK YHUKAJIBHOE MPHUPOJHOE OoOpa3oBaHUE, 00JamaroIiee
OTpe/ieNIeHHBIM CTPOCHUEM, COCTaBOM U cBoicTBaMu. Pa3paborannas B.B. [lokyuae-
BBIM OLICHKA MOYB € 1895 r. Havasia MUpOKO NPUMEHATHCA B 3€MCKHUX UCCIIEIOBAHUSIX.
BHenpsis HOBBIE MOAXO0/1bI, POCCUMCKUE ITOYBOBEIbI M3yYallv IOYBY YKE HE TOJIBKO KaK
BEpXHUHU CJIOM MmaxoTHOH 3eMin. OHM oOpalaiyd BHUMAaHHE Ha M3YYCHUE CTPOCHUS
MOYB M MX LBET, UMEIOIIMECS OPraHUYE€CKUE BENIECTBA, PACCMATPUBAJIN BIUSHUE pPe-
npeda U KOPeHHOM MaTepuHCKON nopoabl. [Ipu n3yuyeHnrn nmoYBeHHOro MOKPOBA UC-
oJIb30BaJIc MeTo 1, paspadoTtanubiit K.J[. ['muHKON, OCHOBaHHBINM Ha MUHEpaJIOTHYe-
CKHMX HCCJEAOBAHUAX TOHKUX (ppakiuii mouB. [louBeHHBIC HCCIeIOBaHUS TTPOBOIH-
JIUCh B MHOTHX TyOepHMsiX Poccuiickoit ummnepun. MiTorom paboThl MOJIEBBIX SKCIIEIN-
IIMM MOYBOBEJIOB CTajla KAUSCTBEHHAS OIICHKA CEJIbCKOXO03SMCTBEHHBIX 3€MeJIb. Y UacT-
HHUKAaM 3KCIIEIUIUN YIAJIOCh UCCIIEIOBATh T€OXUMUYECKUA U1 MUHEPAIIOTHYECKUN CO-
CTaB ITOYB B pa3Iu4YHBIX I'yOepHUsX Poccuu, a 3aTeM coCTaBUTh MOUBEHHBIC KApPThI pPe-
ruoHOB. [loroTOBNICHHBIC K M3aHUIO pa0OThl OBUTH BBIOJHEHBI B pAMKaX PYCCKOM
IIKOJIBI TOYBEHHON MHUHepasioruu. [IpoBeiecHHOEe HaMu HcclieIoBaHue Oa3upyeTcs Ha
MIEPBBIX PYCCKUX 3€MEJIBHBIX KaJacTpax — MUCIIOBBIX KHUTax U Marepuaiax [ enepaib-
HOTO MEXEBaHUs, & TAKXKE OTUETAX MEPBBIX PYCCKUX MMOYBOBEJAOB O PE3YyJIbTaTax Mo-
JIeBBIX dKcneAuIIni. OHO MO3BOJIUIIO COMTOCTABUTh UCTOUYHUKU PA3JIUYHBIX AI0X O Ka-
YECTBE U TUIOJIOPOJIUH 3€MJIM M TIPOCIICIUTh, KAKUM 00pa30M MEHSIJIOCH COJIepIKaHHE
MIOHATHUM €€ «A00POThI» U «XyI00bl». J[aHHbIE MOJEBBIX UCCIEIOBAHUM, COIECPKAIITH-
ecsl B IOYBEHHO-TeoIornyeckux ouepkax koHua XX — nayana XX B., B CpaBHEHUH C
MarepuaiaMi DKOHOMHUYECKUX MpUMeYaHuil K ['eHepaibHOMY MEKEBaHHUIO 3eMEIb U
CBEJICHUSIMH THCIIOBBIX KHHTI MPEJIOCTABISIIOT BO3MOKHOCTh BBISSBUTH OOBCKTHBHBIC
MapaMeTpbl Ha KOHKPETHBIX TEPPUTOPHUSIX, BIUSBIINE HA OLEHKY KauecTBa 3€MJIU B
NpEabIAYIIME CTOJIETUSI. MaTepralibl MOJIEBBIX UCCIEAO0BAHUIN MOYBOBEIOB, BHECIINX
OOJIBIIION BKJIAJ] B CTAHOBJIEHUE HAYYHOTO TTOYBOBEICHUSI, HA CETOAHSIITHUN JICHb SIB-
JITIOTCSA BaKHBIM HCTOPUYECKUM UCTOYHUKOM, KOTOPBIM MPEIOCTABIISIET BO3MOKHOCTD
BBISICHUTH, KaKUE€ THUIBI MOYB aKTHUBHO HCIOJB30BAIIMCH B 3eMJICACINA Ha pyOexke
XIX—XX BB., IpoCAeAUTH IPEEMCTBEHHOCTh B OCBOCHHUH 3€MEJIbHBIX YTOJUH U B 3eM-
JIETI0Ib30BaHUH, BBISABUTh, KaK (POPMHUPOBAIUCH Pa3IMYHbIE TPEACTABICHUS O TIOJI0-
POV 3€MJIA U HAYYHBIE YUEHUS O MOYBE.
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V]IK 56.074.6

HEJOJIUTOI'EHHAS ITAMATD KAK OTPA’KEHUE BJIMAHUSA
PASBHOIIEPUOJHBIX KIMMATHYECKUX PUTMOB
INVIEUCTOLHEHA U T'OJTOLHEHA

CbiyeBa C.A.

WNHcTtuTyT reorpadoum PAH, Mockea
e-mail; sychevasa@mail.ru

[To3mHENMICHCTOIIEHOBBIE M TOJIOIICHOBBIC MOYBBI OTJIMYAIOTCS PA3HOW CTere-
HBIO U TTPOJIOJKUTEILHOCTHIO pa3BUTHs. OHU SIBISAIOTCS OTPAKATEIISIMU BIUSIHUS pa3-
HOTIEPUOAHBIX KIMMATHUYECKUX PUTMOB ILJIeHcTOIIeHa U TostolieHa. [1Iupoko uzBecTHO,
YTO OCHOBHBIC pUTMHI TuteicToreHa: 450-, 115-100 (MexieTHIKOBbE-0JIC/ICHEHNE),
41-, 23-19-TeICSYeNIeTHHE (/IBa TIOCICTHUX — PUTMBI MITAaHKOBHYA) M TOJIOIICHA:
~1500-2000- (putmbl bonna-IllnutHukoBa), ~500-, 90-neTHUEe U ApyTHE, HAXOMASAT
CBOE MPOSIBIICHUE B U3MEHEHUSX TPU3HAKOB MHOTMX KOMIIOHEHTOB U TIPOIIECCOB OMO-
, IUTO- ¥ Teocdeprl. pKUM MPOSBICHUEM KIMMATUYECKUX U3MEHEHHUM B YETBEPTHY-
HOM TIEpHO/IC SIBJISICTCS Y€PEIOBAHNE B Pa3pe3ax MOYB M OTIIOKEHUH: JIECCOB, TTIOKPOB-
HBIX CYTJIMHKOB. [10YBEI OTpaxaroT He TOJBKO 3KOJOTHUECKHE YCIOBUSI UX (OPMHUPO-
BaHUs, HanOoJiee OJaronpusTHHIC JAJI1 pa3BUTHUSL OMOTHI, HO U MOKa3bIBAIOT MACIITa0-
HOCTh KJIIMMAaTUYECKOT'0 PUTMA: €r0 JUNIUTEIbHOCTh U aMIUTUTYAHOCTh. [10uBHI - crieru-
duyeckre OMOKOCHBIE CHCTEMBI, 3aMMCHIBAIOT B CBOMX CBOMCTBAX W OPTaHU3AIH OC-
HOBHBIE TpolecCchl OMOChEepHO-reoCPEpHBIX B3aUMOACUCTBUI, MPOUCXOMSIINE HA
¢doHE pa3HONEPUOIHBIX KIMMATHUYESCKUX pUTMOB. VX 3BOTIOINS BO BPEMEHHU OTpayKaeT
oTpe/eTICHHbIC CTaIM PUTMOB ¢ HAM0O0JIEe YCTOMYUBBIMU M OJIArOMPUSITHBIMU YCIIO-
BUSIMH JUIsI PA3BUTHS PACTUTEIBHOCTU. B pa3pe3ax mouBbl YepeayrOTCs C MTOPOJAMHU:
JieccaMu, MIOKPOBHBIMH, JETIOBUATLHBIMU CYTJIMHKAMHU, MHOTHE U3 KOTOPBIX 00pa3o-
BaHBI U3 Pa3pyIICHHBIX IMOYB WM 001a1af0T MpU3HAKaMH HHUITHAIBHOTO ITOYBOOOpa-
3oBaHus. [lopoasl oTpaxkaroT CTaAuK KIMMAaTUYECKUX PUTMOB C HEOIAronpUsITHHIMU
AKOJIOTHYECKUMHU ycloBusMHU. YeM Oosiee pa3BUTa TOuYBa, TeM 0OoJiee IIUTEIHHOE
BpeMs oHa (hopMHUpOBaach M PUKCHUPYET OoJee IITUTENHHOE U TITy0O0KOE MOTEIUICHHE.
Ee reneTndeckuii TN OTpaXkaeT KIIMMAaTHYCCKHUE ITOKA3aTEI M, TJIaBHBIE U3 KOTOPBIX —
TeMITepaTypa ¥ BIaKHOCTh. Crienudrka 3anmucy JIaHmadTHON U KITMMaTHIECKON HH-
dbopmaiuu B MoYBax OTIMYAETCS OT CEIMMEHTAIIMOHHOTO TUTIA 3aMMCU. Y HHUX pa3Has
pasperniaroniasi CilocoOHOCTh B TPOCTPAHCTBE ¥ BpeMeHU. OCHOBHBIEC TUITBI HOCUTENICH
MTOYBCHHOU MaMATH: MOP(OHBI U TOPU30HTHI, TOYBCHHBIC MPOGUIN U KaTCHBI, COTIO-
CTaBJICHBI C KOMIIOHCHTaMH M OCOOCHHOCTSMH JINTOTCHHOW 3amucu. VccremoBanme
JTATUPOBAHHBIX MTO3THEIIICHCTOIICHOBBIX U TOJIOIEHOBBIX MIOYB M TPUMEHEHUE MOP(O-
AHATMTHYECKUX METOJIOB TO3BOJIMIIM BBISBUTH OCHOBHBIE MEXaHU3MBI U CKOPOCTH
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pa3BUTHUS MOYB M NOYBONOJOOHBIX 00pa3oBaHMN. BeleneHbl ypOBHU OpraHu3aluu
YETBEPTUYHBIX [TOUB: OT SMOPHUOHAJIBHBIX TIOUB J0 CJIOKHBIX IOUBEHHBIX KOMIUIEKCOB
U CBUT.

N3ydeHne 4eTBEpTUYHBIX II0YB PA3HOW CTENEHU PA3BUTHSA, KaK OTpakaTeneu
Pa3HBIX 0 MPOAOJDKUTEIBHOCTA U AMIUIMTYIE KIMMATUYECKUX CHUTHAJIOB, SIBIISIETCS
HOBBIM HAIPABJICHUEM B 3BOJIIOLIMOHHOM IIOYBOBEICHHUH U MTAJICONEN0IOTUH. B cBs3H
C IIOJIyYE€HUEM JIETANIbHBIX 3aIIUCEH NATEOKIUMATHUECKUX COOBITHI IO OKEAHUYECKUM
KOJIOHKAM H JIETHUKOBBIM KEpPHAM, JAHHOE HAIIPABJIECHUE UMEET IUPOKUHN OTIUK B MU-
poBoii Hayke. IMeHHO pactmi@poBKa MOAPOOHBIX TOYBEHHO-JIUTOIOTU-YECKUX KOJIO-
HOK B TPAH3UTHO-aKKyMYJISITUBHBIX U aKKyMYJISITUBHBIX JaHAIA(TaX TO3BOJISET TMO-
JIy4YUTh JE€TAJIbHBIE KAPTUHBI U3MEHEHHU KIIMMAaTa B MIPeeiax CyIH.

Hccnedosarnue 6bIN0OIHEHO 8 pAMKAX MeMbl 20CY0apcmeeHno20 3a0anusi Mncmumyma
eeoepagpuu PAH AAAA-A19-119022190169-5 (FMGE-2019-0006).

YAK 551.89,911.53

IMMOUYBEHHO-CEJINMEHTAIIMOHHBIE APXVBBI CKJIOHOB, BAJIOK
U MOUM KAK TAMSITH O ITIPUPOTHO-AHTPOIIOI' EHHOM
3BOJIIOIINHA JIECOCTENHBIX JAHJIIIIA®TOB
HA BOJJOCBOPAX B I'OJIOIIEHE

CbiueBa C.A.l, Epwosa E.K.?, MoHomapeHko E.B.3, MywkuHa MN.P.1,
CepoB C.H.%, Xoxnosa O.C.°

! WMHcTuTyT reorpadmm PAH, Mocksa

e-mail: sychevasa@mail.ru
2 MoCcKOBCKUIA rocyaapcTBeHHbI yHUBepcuTeT M. M.B. JllomoHocoBa, Mocksa
e-mail: ekaterinagershova@mail.ru
3 YuusepcuteT OtTaBskl, OTTasa, KaHana

e-mail: eponomarenko@yahoo.com

4YHAM, Mexuko, Mekcuka
e-mail: serg_sedov@yahoo.com
5 IHCTUTYT OM3MKO-XMMUYECKMX U Brornorndeckux npobrem noysoseaeHuns PAH, MyumHo
e-mail: alexkhl@sares-net.ru

PexoHCTpynpoBaHa UCTOPUS pa3BUTHS JIaHAIIA(TOB U CUCTEM 3eMJICTIONB30BAHUS HA
CEeBEPHOI TpaHMmIIe JiecocTernmHou 30HbI Poccnu (Oacceitn pexu Tyckaps, Kypckast o6macTs).
MexauCIMIIMHAPHBIN TT0JIX0]] BKITFOYAET TeOMOP(OTIOTUIECKHE, MAICOTeI0IOTUICCKHE,

MHKpOMOp(I)OJIOFI/I‘ICCKI/IC, paanuoyriiCpogHbIC U MajIc000TAHMYCCKIE aHAJIA3EI JJIA
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U3yUYeHUs MOYBEHHO-0CcaI0uHbIX cepuii oM (Ilymckas u XKeprogetr), ckiionoB (Ilepesep-
3eB0) 1 Oasok (CeHoBast). Ceprn OTIIOKEHHI U TIOYB B AKKYMYJIATUBHBIX U TPAHCAKKyMY-
JSITUBHBIX apXHBAX SIBJISIIOTCS OJTHUM W3 HarOoJIee MOTHBIX M HAJEKHBIX UCTOUHUKOB WH-
(opMaruy He TOJIBKO 00 U3MEHEHUSIX KIIMMaTa, SBOJIOLIH 3KOCUCTEM B TOJIOIIEHE, HO U 00
HCTOPHH 3EMJIETIONb30BAHNS.

dopMupoBaHUE MONMBI U HOBOIM OBPaXKHO-0a7I0YHOM CETH B TIO3AHEJIETHUKOBBE
3QJI0KHIIO0  TeOMOP(OIOrHYECKyI0 OCHOBY TOJIONEHOBBIX JIaHIA(TOB. AJUTIOBHM,
MPOJIIOBUN U JETOBAN YaCTUYHO 3AITOJIHSIA IOWMY U OBPArv MO3AHETO IUICHCTOIEHA.
B pannem rosoiiene, mpu OrpaHideHHOM OCaIKOHAKOIUICHUH, HA CTAOMIIbHOM MTOBEPX-
HOCTH HOBOOOpa30BaHHBIX (opM pernbeda 00pa3oBaach XOpOIIO pa3BUTas MOYBA —
nyroBo-rieeBbiil gaitozeM. Ero 14-C Bospact cocrapisier 8.7-8.1 ThIic. JeT Kaj. H.3.
DTa najeonoysa MIMPOKO pacHpOCTPaHEHA HE TOJBKO B JIECOCTEHHOU 30HE Pycckoii
PaBHUHBI, HO U BO BceM MHpe. B Hauane aTiiaHTHYecKOoro nepruoaa OHa 3BOTIOLUOHU-
poBajia B YepHO3EMHO-IYTrOBYI0 MOo4YBy. Bo BpeMs 3acyx, B pe3yJsibTaTe CHUIIbHBIX I10-
KapoB M YCHIJIGHHOHM 3PO3HH, 3Ta MaJleoNoyBa B MOMMax pek W Ha JHe Oayiok Obuia
norpebeHa o1 aJUTIOBUEM U MpoiroBUeM. HecMOTps Ha B 11€J10M TETUIBIN U CyXOH KITH-
MaT aTJIAHTUYECKOTO MepHuojia, Koraa npeodaagaid OTKPHIThIE CTEIHbIE JTaH A ThI
1 (OPMHPOBATUCH YEPHO3EMBI, OTMEUAETCS 3MHU30/1 00JIECEHUs pailoHa B CBSI3U C yBe-
JMYEHUEM YBIQXXHEHHOCTH KinMaTa. CKIIOHBI ObLIN MOKPHITHI JIUCTBEHHBIMU JIECaMU
¢ 1yOoM U umoil. DTo NpUBEIo K 00pa30BaHUIO CEpO TTOYBBI CO BTOPHIM I'yMYCOBBIM
TOPU30HTOM, O Y€M CBUJIETEIBCTBYIOT I'yMYCOBO-TJIMHUCTHIE KyTaHbl B rTOpu30oHTE Ah.
Bo Bpems 3acyx nepuogn4ecku BO30OHOBISUIUCH CUIIbHBIE MOXKaphl, KOTOPHIE COMPO-
BOXKIAJIMCH MOCIEAYIOMMM KaTacTpO(UUECKUM YBEIMUYEHUEM CTOKAa M HAKOIUIEHUEM
MpOJItOBUS Ha THE oBparoB. [loxapsl ciayuyanuck okono 8.1; 7.4 u 5.2 ThIC. J€T H.3., O
YeM CBUCTEIIbCTBYIOT HaXOJIKH YIJIEH y0a U jKele3uCTO-MapTaHIIeBbIX KOHKPEIUH C
YTIEPOIUCTON CEpIIIEBUHOMN B JIETIOBUANIbHBIX CyTrJIMHKaX. [ly0 coxpaHsics Ha CKIIO-
Hax, B TO BpeMsl KaK JIpyTHe 4acTH BOA0COOpa ObUIM MPAKTUUYECKH OE3JIECHBIMU B OTI-
TUMYM roJiolieHa. B mo3nHeM rosouene npouecc odiaeceHus: Bo300HOBUICA. OIHAKO
oKo0JI0 2.8—-2.5 ThIC. JIET HA3aJl Ha HUCCIEAYEeMOW TEPPUTOPUU HAYalIoO pacmpocTpa-
HATHCS NALIEHHOE 3eMJIEAENINE, KOTOPOMY MPEAIIECTBOBAIO MPUAOMHOE 3€MJIIEAEIINE
B 310Xy OpoH3bl. B HemocpeacTBEHHON OJIM30CTH OT MECTa MCCIENOBaHUS HaXOAU-
JIMCh MHOTOYMCIICHHBIE TOPOUIIA U CEeNHUIa HocuTenel ckudcekon KyapTypsl (P2KB).
BripyOka necoB 1 pacnaimika 3eMesb JIEPEBIHHBIM PaJIOM BbI3BAJIM HE3HAYUTEIbHYIO
APO3UI0 MOYBHI ¥ MOJIOKWIM HAYaJI0 HAKOIUJIEHUIO arpo/IeNIFOBUsI HAa THE OBParoB U aj-
moBusA B noitMe. C MOSIBIEHUEM KEJIE3HbIX HACOIIHUKOB Ha JIEPEBSIHHBIX paiax Tiy-
OuHa Bcnanky yBenuuuiack. B konue PJKB mutoiaam ouniieHHbIX OT Jieca y4acTKOB
Ha BoJ0cOOpax ObUIM pacyMIIEHBI MO/ MaxoTHbIE 3eMiI. Havano HenmpepbIBHOM 3po-
3UM U MHTEHCUBHOT'O MOBTOPHOT'O OCAXKIEHUSI TOYBEHHOTO MEJIKO3EMA, COJIEPKAILIErO
NBUIBIYY COPHAKOB UM KYJbTYPHBIX 3JIaKOB, XPOHOJIOTUYECKH KOPPEIUPYET C
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AKCIIAHCHEN HaceNeHUsl YEPHAXOBCKON M KUEBCKOU KYJIbTYpP B 3TOT peruoH. C Tex mnop

CEJIbCKOXO3SIMCTBEHHOE HCMOJIb30BAHUE BOJOCOOPHOM IJIOMIAM M AHTPOMOTEHHAs
BBIPYOKa JIECOB MPOAOIKAIHCH.

HUccneoosanue svinonneno npu noooepacke PODU, npoexm N19-29-05024mx.
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