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HccnenoBano opraHn4eckoe BEIIECTBO COBPEMEHHBIX M MOTPeOEHHBIX TYMYCOBBIX TOPH30HTOB MOYB
Ha TpUMeEpe apXeoylornueckux naMsaTHUKoB AxOepauHckoe-ll, umnoBckoe m OxnebunuHckoe-1|
ropoauine (kKapa-aObI3cKasi KyJIbTypa SIOXH paHHEro »xene3Horo Beka |V B. mo H.3. — pyoOex -
| BB. 10 H.3.). ApXeonoruueckue NMaMsATHUKUA PAcCIoONOKEeHbl Ha Tepputopun WriamHCKOro paiiona
Peciybnuku bamkoprocTan B mpeaenax JjecocTemHoi 3oHBL. OrmpeneneHbl MOpQoIOrHiyecKue u
(lgI/ISI/IKO-XI/IMI/I‘{eCKI/Ie CBOHCTBa MOYB. J{OMOTHUTENHFHO UCIONB30BaHbl METO/BI CIIEKTPOPOTOMETPUH H
BC SIMP-cnexkTpockonuu. Ha TeppHTOpHE apXeolorHuecKHX MaMATHHKOB PACIPOCTPAHEHB! TEMHO-
cepble JIECHBIE TOYBHl CYIJIMHUCTOTO TPaHYJIOMETPHYECKOTO cOcTaBa. MOIHOCTh IHEBHBIX M
MOrpeOEHHBIX TYMYCOBBIX TOPH30HTOB MoYB cocTaBmser 11-30 cm. OpraHuueckoe BemIECTBO
MPEACTaBICHO (YIbBATHO-TYMAaTHBIM, TYMaTHBIM M TyMaTHO-(QYNbBaTHBIM THIIOM TyMyca.
B rpynmnoBoM cocraBe npeobaasaloT TyMUHOBBIE KHCIIOTBI, a cpeld (paKuuii TyMUHOBBIX KUCIIOT —
¢paxuus ['K-2. PesynbraTsl ciekTpodoTOMETprH MoKa3aiu 0ojee 3pesioe COCTOSTHIE apoMaTHYeCKOH
YacTH MOJIEKYJI TYMHUHOBBIX KHCJOT Uil MOTPEOCHHBIX T'YMYCOBBIX TOPH30HTOB IO CPaBHEHHIO C
COBPEMEHHBIMH T'YMYCOBBIMH TOPH30HTaMH. MOJNEKyJIbl TYMHUHOBBIX KHCIIOT OpPTaHUYeCKOro
BEIIECTBA COBPEMEHHBIX TYMYCOBBIX TOPH30HTOB, MO pesyiasrataM —C SIMP-crekTpockomuy,
COOTBETCTBYIOT YCJIOBUSIM UE€PHO3EMHOI0 THIIa TOYB0o0Opa3oBaHusl. B 1e1om, coBpeMeHHOe ycuneHue
apuaM3aluy KIMMaTa B jecocTenHol 3oHe PecnyOnmku bamkoprocran Oeper Havajao, IO MHEHHIO
apxeonoroB, c¢ cepeauHbl |V B.goH.3. u pybexa |l-I1BB. 7o H.3. B mNoYBEeHHOM MOKpOBE
apXEOJIOTMYECKNX MaMSTHUKOB Ha MOMEHT HaOJIOAEHHs CMEHBl THIa IO4YBOOOpa30BaHUS HeE
O00HapPY)KEHO.

Kniouesvie cnosa’ opraHnueckoe BEIECTBO, apXEOIOrMUECKH MAMSITHUK, TOrpedeHHbIe TI0UBHI, Kapa-
aObI3CKast KyJIbTypa, JIeCOCTEllb.
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[IpobGnema n3MeHeHus: kTuMarta Bc€ Oonplie MpUBJIEKaeT BHUMaHUE B cOBpeMeHHOM Mupe. V3MeHenune
TEeMIIepaTypHOH COCTaBJISIOLICH Ha JHE BO3AYIIHOIO OKeaHa HauOoee 3aMETHBIM, HO HE €IWHCTBEHHBIN
Moka3aTesnb. J[OMOMHUTENBHO BBIACIAIOT POCT KOHTHHEHTAIIBHOCTU KIMMaTa, N3MEHEHHE Ia30BOr0 COCTaBa
aTMoc(epbl, U3MEHEHHE KOJIMYECTBA OCaJKOB M HEPaBHOMEPHOCTH MX BBINAJCHUA. | MALMabHBIE CUCTEMBI
OT3BIBAIOTCS HAa U3MEHEHNE KIMMaTa COKpAIEHUEM WM YBEIMYEHUEM pa3MepoB 3aHUMAeMON TEppUTOPUU
W, KaK CJeICTBHE, HAOloaeM M3MEHEHUE YpOBHS MUpoBoro okeaHa (Makapos, 2013; Cadonos, 2008).
[TouBeHHBI KOMIOHEHT KOJIOTMYECKOW CHCTEMbl M HamOoJiee BaKHAsl €ro COCTAaBIAIOUIAs OpraHHYecKoe
BEIIECTBO MOYBBI MJIM T'yMYyC TaK € OT3BIBACTCA HAa M3MEHEHHE KIMMAaTHUYECKHX YCIOBHHM OKpY)Karollen
obcranoBku (Ilamste mous ..., 2008). Haunnas ¢ xonma XIX B., Korja MosiBHIKCH MEPBbIe TEOPETUYECKUE
MPEACTaBICHUS 10 BONpocy O (OPMUPOBAHMM MOYBEHHOTO MOKPOBA HAa TPaHUIE TYMHIHBIX W apUIHBIX
tepputopuit (AxteipueB, 1979), u mo Hacrosimero Bpemern (Makeev et al., 2020; Rusakov et al., 2019;
Khokhlova et al., 2020) unTtepec k Hemy He ocrnabeBaer. OIHAKO BCTPEYAIOTCS MHEHHS O MEPUOIMYHOCTH
kuMatniecknx xapaktepuctuk (Ilepesenenues, Llantanuackuid, 2008) U 0 MOrPEIIHOCTSIX, CBSI3aHHBIX C
BHIOOPDOM METOAMK W HMHCTPYMEHTAJbHOM OpraHu3alledl M3MEpEeHHUs I[OKas3aTelsi TeMIepaTypsl
(Limburg, 2014). Tem He MeHee, Ha TUTAHETAPHOM YPOBHE B HACTOSIIIEE BPEMS PETHCTPUPYETCS TCHACHIIHS B
CTOpOHY TitobansHOro norerienns kimmara (I'pysa u ap., 2015).

Bbrmokaiimme 1 oTaaneHHbIe TPOTrHO3BI (POPMUPOBAaHUS TI100ATFHON KIIMMAaTHYECKOH 00CTAaHOBKH MOTYT
OBITh OCHOBaHBI TOJNBKO HAa W3YYEHUH KIUMATHYECKOH OOCTAaHOBKH OBUIBIX HCTOPUYECKHX DIIOX.
s ycraHOBIIEHHST OCOOEHHOCTEH KIMMaTHYeCKOW OOCTAaHOBKM B JIPEBHHE «IOMHCTPYMEHTAIIbHEIC)
TIepUOIbl BPEMEHHU MCIOIB3YIOT CaMble pa3HOOOpa3Hble METOABI U 00BheKThl nccienopanus (Kysemun, 2017;
DBOONHA TI0YB ..., 2015) 1 B TOM 4YHCIIe Ha TOMOIIb MPUXOAAT apXEOIOrHIecKre maMsITHUKH. [louBeHHbII
MTOKPOB apXEeOJIOTHIECKUX MAMSITHUKOB, MHTETPAIbHBII KOMITOHEHT, ISl TIOJTHON paciupoBKHA KOTOPOTo, 1
3TO OTMeYaercs B COBpeMeHHBIX paborax (OBUMHHUKOB U 1p., 2020), HEOOX0QMM KOMILTEKCHBIM TTOJXO]I,
YTO IS APXEONOTHIECKIX MaMATHIUKOB BBITIOTHSETCS PEIKO.

HccrnenoBanne moyB apXeolOTHYECKHX MaMATHUKOB B OONBIIEH CTEEHW OXBaThIBAET E€BPOIMEUCKYIO
qacth Poccum (['ennamuen, 1990; Kammpckas u ap., 2018; Makeev et al., 2020) u equHuUYHO PabOTHI
BBIMTOJIHEHBI Ha Tepputopud Pecnyonuku Bamkoproctan (Golyeva et al., 2016, 2018; IIpuxompko u ap.,
2016; Inexanosa, 2009; Cyneiimanos u 1p., 2020; Cyneiimano, O6siaerHOBa, 2006).

[IponomxuTensHble MHCTPYMEHTAJIbHBIE HAONIONEHUS OCHOBHBIX KIMMATHUYECKHX MapaMeTpoB
MOKAa3bIBAIOT YCHJICHNE apuAn3alui KinMaTa Ha Teppuropun Pecny6onuku bamkoprocran (I"amimoBa u ap.,
2019; T'amumora, 2020). bam3ocTh Ypallbckux TOp cO3JaeT HE TOJIBKO Oaphep Ha IyTH TEpeHoca
BO3AYIIHBIX MacC, HO MW TMPUBOAUT K MEPUAMOHAIBHOMY pACHOJIOXKEHHI0 OCHOBHBIX IPHPOIHO-
KIuMaTtuiecknx 30H Pecrybnuku bamkoprocran (IToussr bamkoproctana, 1995), B ToM 4rcie nepexomHbIx
30H, YTO BBI3BIBAET 0COOBIH MHTEpEC.

B ocHOBy BHIOOpa apXxeoJOrMYecKHX IaMATHHUKOB IIOJIOKEHA OJHM30CTh YCIOBHH OKpYyKarouen
00cTaHOBKH. TeppUTOpHUST apXEoJIOTMYEeCKUX MaMATHHKOB PAcIONiOKEeHA BAOJIL OJHOrO BOAHOrO OacceiiHa
p. benoii u B npenenax onHoro ¢pu3nKo-reorpadpuuecKoro paioHa.

Lenpto paboThl OBbUIO W3y4YEHHE OPraHMYECKOTO BEIIECTBA JHEBHBIX W IMOTPEOCHHBIX T'yMYCOBBIX
TOPU30HTOB ITOYBEHHOI'O MOKPOBA APXEOJOTMYECKHX MaMATHUKOB B CBA3M C COBPEMEHHBIMH YCIOBUSMHU
MOYBOOOPA30BaHMUSL.

OO0BbeKTBI M METO/BI HCCIE0BAHNH

OObekTaMu HCCIIE0BaHUS TIOCTY>KUIM JHEBHBIE M TOTPEOCHHBIE MOYBBI B MpEIeNax TEPPUTOPUU
ropoauin AxOepanuckoe-ll, [llunosckoe u Oxiebununckoe-11. CorinacHo JaHHBIM apXeoI0roB, MAMSITHUKA
OTHOCATCA K Kapa-aObI3cKOi KynbType, Topoauma AxkOepmuHckoe-1l u IllumoBckoe nmatupyroTcs
IV B. o H.3. — pyOexom lI-1 BB. 10 H.3. (CaBenbeB u ap., 2017, 2018), ropogume OxieduHUHCKOE-|
natupyercs 1V B. no u.3. — Il B. 1o u.3. (ITmeanynrok, 1968). Apxeonoruueckre NaMsITHUKA HaXOAATCS B
OKPECTHOCTSIX HacCelleHHBIX NyHKTOB AxOepamno, [llumoBo um OxnebmnmHo WriamHCKOro paiioHa
Pecnyomuku Bamkoprocran. [laMATHUKM 3aHUMAlOT BO3BBIINICHHBIE HAIOWMEHHBIE TEppachl IPaBOTrO
Oepera p. bemoii.

Cornacao ¢usuko-reorpaduueckoMy paiionupoBanuto PecnyOnuku bamkoproctan TeppuTopHs
apXEONOrMYeCKUX  MaMATHUKOB ropomuny AxOepmuHckoe-ll, IllumoBckoe wu  OxneOmrmHCKOE-|
pacnionaraercst B Y pumcko-Cumckom paiione IIpaBoGepesxno Ilpubenbckoro okpyra J€COCTENHOM 30HBI,
KOTOPBIH 3aHMMaer Mexaypedbe pp. bemoir, Yo u Cuma, oTmmvaercss mONOrOyBalMCTBIM perbedoM,
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CHJIBHBIM Pa3BUTHEM KapcTa, MOYTH CIIOMIHBIM Pa3BUTHEM MIMPOKOIMCTBEHHBIX JECOB HA TEMHO-CEPHIX U
CeppIX JIECHBIX TMouyBax. KiumaT oOTIM4Yaercs yYMEpEHHOH KOHTHMHEHTAJbHOCTBIO M CpemHer
YBIa)KHEHHOCTBI0. CpenHsis rofoBas TeMIieparypa Bo3ayxa cocrasisieT okoio 2.8°C. Cpennss TeMIieparypa
saBaps — 14.3°C. 3uma xapaKTepusyeTcss MOPO3HOM MOrofoi, CHeromagaMud U PEIKUMU OTTEHEISIMHU.
Cpenssis MOIIHOCTh CHEXXHOT0 MOKpoBa — 45-55 cM. Cpennss riryOuHa mpoMep3aHusi MOYBBI K KOHILY 3UMBI
nmocturaer 50-100 cm. CpenHss MPOAOIKUTENEHOCTE OE€3MOPO3HOT0 TIEPHOJIa COCTABIISET OKOIO 146 THEN.
Cpennsisi Temnepatypa utonst — 19.3°C. Jlero Temnoe u sicHoe, ¢ peakuMu JUBHAMU. CpenHee roJoBOE
KonuuecTBO ocaakoB — 450-500 mM. OTHOCHTENbHAS BIaKHOCTH BO3/yXa B TEIUIYIO MOJIOBHHY roga — 45-
75%. TpeobnaaaroT KXKHBIE U FOro-3anaaHbie BeTpbl (Pusuko-reorpaduyeckoe ..., 1964).

[lockonpky apxeojgoruyeckue NaMSITHUKHA PACHOIOKEHBl B OJIM3KUX MPUPOAHO-KIMMATHUYECKUX
yenoBusix (puc. 1) ¢oHoBoli mouBoi ObiT BbIOpaH paspe3 P.2-2018 (doH), pacmoioKeHHbI BO3Je
TEPPUTOPHH APXEONIOTHIECKOro NaMsTHUKa ropoauiie Oxiaednaunckoe-11.
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Puc. 1. Kapra-cxema pacroyioKeHUs UCCIeyeMbIX 00beKTOB Ha TeppuTopuu Pecnyonmuku BamkoprocraH.
Yenosuvie obo3nauenus. 'opomumma: 1 — AkGepauackoe-l1, 2 — [lunosckoe, 3 — OxnedbunuHCKOE-1 1.

B mouBeHHBIX 00pasuax, OTOOpPaHHBIX [0 TEHETUYECKUM TOPHU30HTAM, aHAJTUTHYECKUE HCCIICTOBAHMS
MPOBOAMIN OOIICHPUHATHIME B MOYBOBEACHHMH METOJAMH: COJIEp)KAHHE OPraHMYecKOro yriepoja —
no TiopuHy ¢ okoHyanueMm o OpnoBy u I'punzens; rpynmnoBo U (GppakIMOHHBIN COCTaB OPraHHMYECKOTo
BellecTBa — 1o cxeme TiopuHa B moxudukammu IlonomapeBoil u IlmoTHHMKOBOH (ArpoxuMudeckue ...,
1976); mwenounoruaponusyeMblii azor — no Kopudunny; sanosbiii gocdop — no ['mu30ypry; monBuKHbIHA
¢dochop — nmo Maunuruny, oOMEeHHBIH Kanmuii — 1m0 YMPHKOBY; MOTJIOLICHHBIE KaJIbLUUH M MarHud —
TPUIIOHOMETPUUYECKMM METOAOM; PEaKLHIO Cpelbl — MOTEHIMOMETPUUECKUM METONOM (ArpoXMMHYECKHE
..., 1976). Onpenenenne rpaHyIOMETPHUECKOTO COCTaBa BBITTOMHEHO 1Mo Meroay H.A. Kaumnckoro (1958).
Onpenenenye BEIMYMHBI ONTHYECKOM IIIOTHOCTH BBIIIOJIHEHO B IIENOYHBIX PACTBOpPaX C1a00H HOHHOH CHIIBI
¢ pH=12-13 ryMuHOBBIX KHCIOT BTOpoM ¢pakumm Ha cnekrpodoromerpe Shimadzu VU-1650ps B
uHTepBae aauH BoiH oT 400 no 750 HM, ¢ mepecyéroM Ha KOHLEHTPALHUIO YIiIepoaa B pacTBope 1 Mr/mi c
Y4E€TOM  TIpaMMOBOrO  3HadeHus  yraepoma.  KoagduumeHT  IBETHOCTHM  paccuuTaH  JJs
ciektpodpoTomerpuueckoit mapsr E4:E6 nmo E. Welte (1955). Peructpauus SIMP crektpa Ha sgpax °C
BeINONHEHA Ha crektpodoromerpe Bruker Avance Il WB 400 ¢ ucnonb3oBanuem meroauka CP MAS
(Kocrenko, Abakymos, 2018). IIpenapatbl ryMUHOBBIX KUCIOT Ui UCCIENOBAaHUS METOAOM 3¢ amp-
CHEKTPOCKONHUH BBIICTICHBI TIOCIE0BATEIbHON ABYKPAaTHOH 00pabOTKON BO3AYIIHO-CYXHX 00pa3IoB MOYB
0.1H pacreopom NaOH mocne mnpenBapurenpHoro paekanbimaupoBanus 0.1N  pacrBopom HCL.
Janee xoaryasiuio KOJUIOMIHBIX YacCTHULl B ILEIOYHOM SKCTPAKTE MPOBOAMIM HACHIIIEHHBIM PacTBOPOM
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Na,SO,. IlomHOTY oOCaKaeHHA KOJUIOMITHBIX YAaCTHI JOCTUTanu ueHTpudyrupoBanuem npu 13000
00./MHUH. B TeueHue | yaca. B OYMIEHHOM DKCTpaKTe T'yMHHOBBIE KHCIIOTHI BBINAJald B OCAIOK IOCIe
JOCTIDKEHUST pacTBOpoM BenuunHbl pH=2. [lna Oonee TOHKOH OYMCTKU MpPENapaToB T'YMHHOBBIX KHCIIOT
WCTIONB30BANIM THANK3. 3aTeM Ipenapathl HepeHoCHIn B GapdopoBble YAaIlKW U CYHIMIU B CYLIIMIBHOM
mkady mnpu Temmeparype 40°C (Yykos, 2001). Pacuer cremeHM apOMaTHYHOCTH BBIMOJHEH IIO
C.H. Yyxkogy (2001).

PesynbTatel u 00cyxnenne

[Tpodwmiie moYB HccneayeMbIX 00BEKTOB MMeeT cienyrouiee crpoenue (IloneBoit onpenenuTens Moys,
2008): AxGepmunckoe-ll ropoauiie, mouBa TemHo-cepas siecHas, P. 1-2017, AU(0-30)+BEL(30-48)+Bt(48-
60); AxOepaunckoe-ll ropomumie, mouBa TemMHo-cepas jecHas, P.2-2018, AO(0-12)+AU(12-32)+BEL(32-
42)+Bt(42-); lllumoBckoe ropoaumiie, Io4YBa TeMHO-cepas JecHas, P.2-2017, AU(0-25)+AUhh(25-
45)+Btk(45-80); 1llumoBckoe ropoamiie, mouBa TeMHO-cepas necHast, P. 3-2017, AU(0-26)+AUhh(26-47);
Oxnebunmnnckoe-11 ropomumie, mouBa ypb6aHozeMm 1mo TeMHO-cepoi nmouse, P. 1-2018, AO(0-10)+AUur(10-
21)+BEL(21-76)+Bt(76-84)+AUhh(84-102)+C(102-120); Oxneounuuckoe-1l ropoaumie, moysa TEMHO-
cepas, P. 2-2018 (¢on), AO(0-7)+AU(7-40)+BEL (40-52)+C(52-80).

Mopdoonorinueckoe HucciaeJOBaHHE ITOKa3bIBAE€T, YTO B II0YBAX AapXeONOrMYECKUX MNAMATHUKOB Ha
COBPEMEHHOI JTHEBHOW MOBEPXHOCTH MOLIHOCTh TyMYycoBBIX ropu3oHToB AU, AUUr HaxoauTcs B mpepenax
or 11 o 30 cm. Liser rymycoBbix ropuzontoB AU, AUUr — TeMHO-CEphIii WIIM TIOYTH YEpHBIN, CTPYKTYpa
paccelmuarasi, MOpPOIIMCTO-KOMKOBATasl, MMEIOTCS BKIIOYECHHS OOJOMKOB KEPAaMHKH M MEIKHX KOCTEH.
MorHocTh morpedeHHbIX ryMycoBbix ropuzonToB AU Bapeupyer ot 18 cm 10 21 cM, nBer MeHsieTCs OT
CEeporo 10 TEMHO-CEPOro, CTPYKTypa 3epHHCTO-KOMKOBATasl, OpexoBaTasi, BCTPEYAIOTCS BKIFOUCHUS THIICA,
rajpkdi u 0O0JOMKH Kepamuku. IlorpeOenHbie rymycoBbie ropusoHTel AUhh 3ameraror or ypoBHs
COBPEMEHHOI JTHEBHOM MOBEPXHOCTH Ha riiyouHe 25-84 cm (tabu. 1).

Tadaunma 1. Hekoroprsle mokazaTedd arpOXMMHYECKOH XapaKTEPUCTUKUM TI0YB  apXEONOTHUECKHX
namMsATHUKOB ropoxauin: Axoepaunckoe-11, unosckoe n Oxiedbunnuckoe-|1.

o ca” | mg” P05 Asor |
Topmour, P MMOHH;(*')/ cMOIb(3KB.)/ KT | MOAB. BaJ. — ooM.
riayouna, cM H,O 100r Ho9BLI ' ruap.
nouBe! MI/KI IOYBBI
ropoanine Axdepauackoe-11, mouBa remuo-cepas necunas, P. 1-2017
AU,0-30 | 7.3 | - | 324 | 48 | 53 | 86475 | 238 | 1700
ropoauine Axdepauackoe-11, mouBa remHo-cepas necunas, P. 2-2018
AU, 12-32 [s573] s82 | - | - | - | - | - | -
ropoaume lunoBckoe, mouBa TeMHO-cepas JjecHas, P. 2-2017
AU, 0-25 6.70 1.79 59.4 8.3 166.1 9241.8 350 1300
AUhh, 25-45 7.25 0.70 39.3 7.9 157.6 | 114344 126 1100
ropoaume LHunoBckoe, mouBa TeMHO-cepas JjecHas, P. 3-2017
AU, 0-26 6.23 6.65 48.4 7.4 172.4 3319.7 364 1200
AUhh, 26-47 6.60 2.10 44.6 8.6 88.1 9036.9 238 1100
ropoauine Oxjaeonnunckoe-11, ypoanosem mo remuo-cepoii mouse, P 1-2018
AUur, 10-21 7.46 0.52 - - - - - -
AUhh, 84-102 7.50 0.39 - - - - - -
ropoauine Oxjgeonauackoe-11, mousa remuo-cepas, P. 2-2018 (¢on)
AU 7-40 676 179 | - | - | - | - | - | -
Ipumeuyanne k Ttadamume 1. Hysy* — TUaponMTHYECKas KHCIOTHOCTh WM OOINas NOTCHIMAJIbHAS

kucnotHocTh (Teopus u nmpaktuka ..., 2006).
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I'ymycoBsrii ropusont AU ¢onoBoit moussl, paspes P. 2-2018 (don), mmeer MomHOCTh 33 ¢M, TEMHO-CEPBIi
LBET, MEJIKO-CPETHE3EPHHUCTYIO CTPYKTYpY. ['opu3onT BEL kopruyHeBOro nBera ¢ OTTEHKaMHU OT PbDKEBATO-
KOPHUYHEBOI'0 JI0 CEpOBATO-KOPUYHEBOTO, CYTJIMHHUCTBIA, COACPKUT BKIIOYEHHS LICOHS, KapOOHATHBIX
MOPOJ, MOXKET BCTpeyaThesl Oenecasi MPUCHINKa M IecYaHble JUH3bL. B mepexogHbiX K MoYBOOOpa3yromei
nopone ropuzontam Bt, Btk u B ropuzonTax mousooOpasyromieit nopoast C st ()OHOBOW MOYBBI M MOYB
apXeoJIOrMYeCKNX NaMATHUKOB HaOMIOa0TCs BKIFOUSHHS IeOHS U TaJIeK TUIIca.

Pe3ynbTaThl arpoXMMHUYECKOH XapaKTEPUCTHKH II0YB, TEPPUTOPUH HCCIEILYEMBIX apXeolOorHYecKhX
00BEKTOB IOKa3bIBAIOT, YTO OOCTaHOBKA Mpoliecca MOYBOOOPAa30BaHUS Ui T'YMYCOBBIX TOPH30HTOB Ha
coBpeMeHHOM nHeBHOW mnoBepxHoctH AU, AUUr u s norpeGeHHBIX T'yMycoBbiXx ropmsontoB AUhh
HAXOIUTCA B MHTEpBaje HEUTPaJIbHBIX U OMU3KUX K HEHTpasbHBIM 3HaueHHAM (Tabx. 1). B mormomiaromem
KOMIIJIEKCE HCCIEAYyeMBIX IOYB MNpeoliagaroT KaTHOHBl Kanbuus (Tabn. 1). ConepikaHue MOABMXKHBIX
¢docaToB B cOBpeMEHHBIX I'yMycoBbiX ropmsontax AU, AUUr mpeBblIacT 3Ha4€HHUS IS TOTPEOCHHBIX
rymycoBbix ropuzontoB AUhh (tabum. 1). Banosbie popmbl hocdopa, HapoTHB, B TOrpeOSHHBIX T'YMYCOBBIX
ropu3onTax AUhh mpeBslIaroT 3Ha4eHUs U1 TYMYCOBBIX TOPU30HTOB COBPEMEHHBIX JIHEBHBIX mouB AU,
AUur (tabn. 1), yTOo XapakTepHO IS TOYB AapXEOJIOTMYECKHX MaMSITHUKOB M OTMEYaeTcsi MHOTUMH
nccnenoparensmu (XapuHckuii u ap., 2009; Hepunomckas, Mneuna, 2009; I'onseBa, Typosa, 2015; Jlemxun
u ap., 2014). ConepxaHue ILETOYHOTHIPOIU3YEMOro a3ora W OOMEHHBIX (GopM Kaius yObIBaeT OT
FYMYCOBBIX TOPU30HTOB HA COBPEMEHHON THEBHOM MOBEPXHOCTH K MOTrPeOEHHBIM I'YMYCOBBIM I'OPU30HTaM,
paspes P. 2-2017 u P. 3-2017 (Tabm. 1).

Ilo pacmopeneneHuio rpaHyJIOMETPUUYECKHX (GpakuMi HUccledyeMble II0YBBl  apXEOoNIOrHYecKHX
namMsaTHUKOB AkOepanHckoe-ll, IlumoBckoe m OxnebunuHckoe-ll ropoauine kiraccupuUHUPYIOTCS Kak
CYINIMHKHM JIETKWE, cpeaHue W Tsbkenble. [louBa m3 paspesa P. 1-2017 Ha Tepputopum ropoauiia
Ax6Gepaunckoe-1l  coorBercTByer rnmHe Jerkoi (tabn. 2). Cpemu rpaHyJOMETpHYEcKHX (paKuui
npeobnanarot ¢ppaxuuu uia <0.001 mm, kpynHoit meum 0.05-0.01 MM 1 Menkoit neuu 0.005-0.001 Mm.

Tabauma 2. Pacnpenenenue rpanyioMeTpudeckux (pakiuii U Kiraccu(UKamus TOYB apXeoTOrHYeCKUX
naMaTHUKOB ropomuil: AxOepauuckoe-ll, IllumoBckoe n Oxnebununnckoe-1l mo rpanynomerpuyeckoMmy
COCTaBYy.

Copep:xxanne ppaxkuuii, bus. ¢u3. |Knaccmpuxamus
I'opu3sonr, B % 0T Macchbl CyX0i NOYBbI IJIHHA | MeCoK 110 rPanyJIo-
riayouHa, cm 0.25- | 0.05- | 0.01- | 0.005- METPH'1ECKOMY
0251 0,05 | 0.01 | 0.005 | 0.001 | <0001 | <001 ) 2001 cocrany

ropoauine Axdepauackoe-11, mouBa remuo-cepas necunas, P. 1-2017
AU,0-30 | 252 | 14.87 [ 2172 ] 9.84 | 21.72 | 29.33 | 60.89 | 39.11 | I er.
ropoanine Axdepauackoe-11, mousa remHo-cepas necunas, P. 2-2018
AU, 12-32 | 23.56 | 32.81 | 18.87 | 6.21 | 10.04 | 5.06 | 21.31 | 78.69 | Cyru. merk.
ropoaume lunoBckoe, mouBa TeMHO-cepas JjecHas, P. 2-2017
AU, 0-25 8.36 | 14.68 | 21.10 | 8.66 | 13.69 | 19.62 | 41.97 | 58.03 Cyra. cp.
AUhh, 25-45 7.85 | 1233 | 11.45| 6.30 | 820 | 2154 | 36.04 | 63.96 Cyra. cp.
ropoaume LunoBckoe, mouBa TeMHO-cepas JjecHas, P. 3-2017
AU, 0-26 7.10 | 17.21 | 23.54 | 10.54 | 1490 | 20.65 | 46.09 | 53.91 Cyra. Tsk.
AUhh, 26-47 6.15 | 13.75 | 16.71 | 8.15 | 10.88 | 36.05 | 55.08 | 44.92 Cyra. Tsk.
ropoauine Oxjaeonnunckoe-11, ypoanosem mo remuo-cepoii mouse, P 1-2018
AUur, 10-21 | 11.08 | 13.36 | 26.76 | 7.90 | 12.81 | 4.90 25.61 | 74.39 Cyrn. nerk.
AUhh, 84-102 | 9.56 | 7.40 | 10.04 | 552 | 17.08 | 31.91 | 54.51 | 45.49 Cyran. Tsk.
ropoauine Oxjgeonauackoe-11, mousa remuo-cepas, P. 2-2018 (¢pon)
AU, 7-40 | 932 [ 1648 |32.34] 920 | 16.97 | 6.97 | 33.14 [ 66.86 | Cyrm. cp.
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Buytpu npoduns uccnenyembix mouB miauctas ¢pakigus <0.001 MM HakaruMBaercsl ¢ yBEIHYCHHUEM
riyounsl. UHTEpecHo oTMeTuTh, uto i ropusonta AU, 0-30 cm (P. 1-2017) Akbepaunckoro-Il ropoauia
Ha (QOHE YTKENEHHS IPaHyIOMETPUYECKOro cocraBa (Tabi. 2) HabIromaercsl MOBBILICHHOE COJep)KaHue
00MeHHBIX (opM Kanus (Tabi. 1) mo CpaBHEHHIO ¢ JHEBHBIMU U MOTPEOCHHBIMH T'YMYCOBBIMH TOPHU30HTaMH
noyB u3 paspezoB P.2-2017 u P. 3-2017 Iunosckoro ropoauuia. lIpennonoxuTenbHO, AaHHYIO
B3aMMOCBSA3b MOXXHO OOBSICHUTH MPUCYTCTBHEM KalMEBBIX IOJEBBIX ILINMATOB, NMPEICTABISIOIIMX OCHOBY
TITUHUCTBIX MuHepaioB (I'opOyHos, 1974).

Conep:kaHre OPraHMYECKOr0 BEIIECTBa IMOYBHI YOBIBAET OT I'YMYCOBBIX TOPH30HTOB Ha COBPEMEHHOMN
JHEBHOW TIOBEPXHOCTH K NOrpeOCHHBIM TyMYCOBBIM Topu3oHTaM. Cpeau HUCCIenyeMBbIX TPyl
OpPTaHMYECKOI'0 BEIIECTBAa MOYBBI MPE0OiafaeT Ipynna TYMHHOBBIX KUCIOT. B mOrpeGeHHBIX T'yMyCOBBIX
ropuzonTax AUhh conepkanue rpymn rymunoBbix kuciot (IK) u dynsBokucior (OK) npunimMaer 6iam3kue
3Ha4yeHus (Tabin. 3). BosmoxkHo, uto Takoe coortHomenne cymMm ¢pakuuii ['K m ®K mis rymycoBbix
TOPU30HTOB MOTPEOCHHBIX MOYB MOXKET OBITH CBA3aHO ¢ 00Jee TYMHUIHBIMU YCIOBHSIMU KIIMMAaTa B IPEKHUE
HUCTOPUYECKUE SMOXH. BHYTpPH rpymniibl TYMHHOBBIX KUCIOT Ipeobiafaer Gpakiuus CBA3aHHAS C KaJlbIIHEM
I'K-2 (tabm. 3).

Tabmuma 3. ['pynnoBoil ¥ (pakiMOHHBIA COCTaB OPraHUYECKOTO BEIIECTBA TOYB aPXEOTOTHYCCKUX
namMsATHUKOB ropoxauin: Axoepaunckoe-11, unosckoe n Oxiedbunnuckoe-|1.

CyMMaU % ot cymmbl I'K
I'opuzont, | I'ymyc $paxnumii C../C Tun rymyca
rayouna, em | % | pp | qpees | | TKLITK2 ) TK-3

ropoanine Axdepauackoe-11, mouBa remuo-cepas necunas, P. 1-2017
Av,030 | 706 | - | - | - | - | - | - | -
ropoauine Axdepauackoe-11, mousa remHo-cepas necunas, P. 2-2018
AU, 12-32 | 7.75 | 458 | 171 | 2.68 | 28.60 | 57.90 | 13.50 | TymaTHBiii
ropoaume llunoBckoe, mouBa TeMHO-cepas JjecHas, P. 2-2017
AU, 0-25 7.10 | 61.65 | 36.41 1.69 17.71 | 59.45 | 22.84 | ®ynpBaTHO-TYMaTHBII
AUhh, 25-45 | 5.74 | 1457 | 17.12 0.85 7.21 | 55.66 | 37.13 | T'ymaTtHO-(pynmbBaTHBII
ropoaume lunoBckoe, mouBa TeMHO-cepas jgecHas, P. 3-2017
AU, 0-26 7.06 | 68.04 | 34.15 2.01 31.19 | 47.31 | 21.64 | ODynbpBaTHO-TYMATHBIN
AUhh, 26-47 | 6.03 | 20.28 | 14.00 1.45 7.05 | 67.60 | 25.35 | @ynpBaTHO-TYMaTHBIH
ropoauine Oxjgeonauackoe-11, ypoanosem mo remHo-cepoii mouse, P. 1-2018
AUur, 10-21 | 10.36 | 339 | 185 1.83 8.30 | 76.10 | 15.60 | dynpBaTHO-TYMaTHBIH
AUhh, 84-102| 3.84 38.1 | 19.6 1.94 340 | 74.30 | 22.30 | dynpBaTHO-TYMaTHBIH
ropoauine Oxjgeonaurckoe-11, mousa remuo-cepas, P. 2-2018 (¢pon)
AU, 7-40 | 1315 | 391 | 101 | 387 | 87.0 | 77.20 | 14.10 | TymaTHBiii

Ipumeuanns k Tadamume 3: K*- cymma ¢pakomii rymuHoBeix kucior, ®K** — cymma ¢pakuuit
¢ynbBokucnor, I'K-1*** — rymuHOBbIe KuCIOTHI mepBoil ¢pakuuu, ['K-2**** — rymuHOBBIE KHCIOTHI
BTOpOil Pppakuun, ['K-3***** — rymMuHOBBIE KHCIOTHI TpeThel (ppakuy.

PactBopsl rymuHOBBIX Kucnot ¢pakiuu ['K-2 ontuyeckn Gonee mioTHBIE IO CPaBHEHHIO C PACTBOPAMHU
TYMHHOBBIX KHCIOT TIepBOW M TpeThed ¢pakuuu (tadn. 4). KosddunuenT uBeTHOCTH, NpeacTaBIIsIOMINA
OTHOIICHUE BEIIMYMHBI ONTHYECKOH MIIOTHOCTH PACTBOPOB TYMHUHOBBIX KHCJIOT MPH KOHIEHTpauuu 1 Mr/mi
¥ BBIOpaHHOW mMape JJIWH BONH 465 HM M 665 HM, NOKa3bIBAaET, YTO CIEKTPO(OTOMETPUUYECKUE KPHUBBIC
pacTBOpOB TYMHUHOBBIX KUCHOT (pakumn ['K-2 mis morpebeHHbIX rymycoBbeix ropusonToB AUhh mmerot
Oonee KpyTOH XapakTep PaclojOKeHHUs! M0 OTHOLICHUIO K (POHOBOI MOuBe, TOrna Kak JAjsl COBPEMEHHBIX
JHEBHBIX TYMYCOBBIX TOpru30HTOB AU crieKTpo)oTOMeTprUecKre KPUBBIE [0 OTHOIIEHHIO K (POHOBOM moyBe
pacnionoxensl Oosnee monoro (tadn. 4). HauGonplias BenMYMHA ONTUYECKOW MIIOTHOCTH pacTBOpoB ['K-2
s ropuzonra AUur 10-21 (P. 1-2018; tabn. 4) u O6nu3kue K QoHOBBIM 3HaueHus: conepxkanus ['K-2
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(Tabm. 3), BO3SMOXKHO, CBSI3aHBI C JIOTIOJIHUTEILHBIM aHTPOIIOT€HHBIM BO3JICHCTBHEM.

CpaBHeHHE CHEKTPO(QOTOMETPUYCSCKIX KPUBBIX IMOKA3bIBACT, YTO Ui IMOrPEeOCHHBIX T'YMYCOBBIX
ropuzontoB AUhh pactBopsr ¢pakmmn I'K-2 ontuyecku Ooniee TUIOTHBICE W CHEKTPOGOTOMETPUUCCKUE
KpPHUBBIC PACIONIaraloTcsl HaJl CIEKTPOo(OTOMETpUYeCKOoW KpUBOW (DOHOBOH TMOYBBI, a JUISI COBPEMEHHBIX
T'YMYCOBBIX TOPHU30HTOB JHEBHOM moBepxHocTH AU pactBopsl ppakinuu ['K-2 okazanuchk OonTHYECKH MEHEe
IJIOTHBIMU M CHEKTPO(POTOMETPHYECKHE KPHUBBIC PACIOIOKIIACH MO CHEKTPO(OTOMETPUIECKONH KPHUBOH
(hOHOBOIA TTOUBHI (pHC. 2).

Tadauua 4. Ontuveckas MIOTHOCTh M KO3(QQHUIMEHT LBETHOCTH TYMHHOBBIX Kucior 1-H, 2-it m 3-i
(paKuuu OpPraHWYECKOro BELIECTBA MOYB apXeoIOTHUYECKUX NaMITHUKOB AkOepauHckoe-ll, unosckoe u
Oxnebunnnckoe-l1 ropouie.

OnTHyeckasi IVIOTHOCTH Ko dpununent nBerHocTn
Topusonr, E 1 mr/w 'K, 430 um E465 nm : E665 nm
rayouna, v 1-s | 2-1 | 3-1 1-s | 2-1 | 3-1
ropoanine Axdepauackoe-11, mouBa remuo-cepas necunas, P. 1-2017
avom | - | - [ - | - [ - [ -
ropoauine Axdepauackoe-11, mousa remHo-cepas necunas, P. 2-2018
AU, 12-32 | 1630 | 2684 | 4348 | 520 | 384 | 520
ropoaume lunoBckoe, mouBa TeMHO-cepas JjecHas, P. 2-2017
AU, 0-25 12.68 18.18 14.29 6.76 291 4.87
AUhh, 25-45 10.77 32.07 17.56 7.96 4.23 4.27
ropoaume lunoBckoe, mouBa TeMHO-cepas JjecHas, P. 3-2017
AU, 0-26 17.56 18.18 13.98 5.79 2.86 4.21
AUhh, 26-47 6.47 32.16 18.01 10.32 3.82 3.76
ropoauine Oxjaeonauackoe-11, ypoanosem mo remao-cepoii mouse, P. 1-2018
AUur, 10-21 10.14 32.28 14.20 7.21 3.55 7.21
AUhh, 84-102 2.06 27.36 0.69 6.45 4.07 6.48
ropoauine Oxjgeonaurckoe-11, mousa remuo-cepas, P. 2-2018 (¢pon)
AU, 7-40 11.03 30.46 21.06 6.53 ‘ 3.50 ‘ 6.54

MoskeM TpEeAnoaoKuTh, YTO TYMUHOBBIE KHUCIOTHI B OIPEOEHHBIX T'YMYCOBBIX TOPU30HTaX COJEpKatT
Oomnee 3penoe apomatudeckoe sipo monekyl 'K mo cpaBHEHHIO ¢ TYMHHOBBIMH KHCJIOTAMH COBPEMEHHBIX
JHEBHBIX TYMYCOBBIX TOPH30HTOB. B menom, 1mo BenWYMHE ONTHYECKOM IUIOTHOCTH MpPH Pa3HbIX IJTHHAX
BOJIH PacTBOPBI TYMHUHOBBIX KUCIOT, Ha mpuMepe ¢pakunu I'K-2 11 coBpeMeHHBIX TYMYCOBBIX TOPU30HTOB
AU u norpeGeHHbIX rymMmycoBbIX Topu3oHToB AU, 61m3ku 3HaueHnsM GoHOBOM TOUBHI (pHC. 2).

JlonmonHUTENBHO AJIS IpenapaTa TYMHHOBOM KMCIIOTHI, BBIICTIEHHOTO U3 ryMycoBoro ropuzonra AU, 0-
30cm (P.1-2017), pacrogoXeHHOrO Ha COBPEMEHHOW JHEBHOH TIOBEPXHOCTH HA TEPPUTOPHUHU
AxGepmunckoro-11 ropomuma, 6bi 3amucan crekrp C-SIMP (puc. 3).

B cnekrpansHo#t obnactu 0-47 ppm npenapara I'K u3 ropuzonta AU, 0-30 cm (P. 1-2017) oGHapyxeHO
HECKOJIBKO MHKOB, U3 KOTOPBIX Hanbojee ocTpeiid 30 PPM COOTBETCTBYET HE3aMEUICHHBIM alu(aTHIeCKIM
(parMeHTaM METHJICHOBBIX aTOMOB YIJIepoja, MPEACTABISIOIIUM pe3yIbTaT aKKyMYJSIHH BOCKO-CMOIIO,
JUNHAJOB M CyOSpHMHOBBIX CTPYKTYp KieTok pacteHuil (UykoB u nap., 2018). B unrtepBane 47-60 ppm
BBIIENSIeTCS CUTHAN 55 ppm, oOyclIOBICHHBIH HaIW4YHEM JHMTHUHOBBIX (parMeHTOB. B cmekTpanbHON
obnactu anudaTtuveckux (pparMeHToB, ABaXKAbl 3aMELIeHHBIX rerepoaromamu 60-105 ppm, Beimensercs
WHTEHCUBHBIM MUK 71 PpM, XapakTepHBIH A KOJBLEBBIX aTOMOB YIJIEpOJa, Pa3iMYHbIX LEUTIONO3HBIX
Ipynn u Japyrux yrieBoasbix ¢parmentoB (UykoB u np., 2018), uto moxarBepkmaer muk 103 ppm.
B cnekrpansHo#t obnactu 105-144 ppm kpymnHeiid muk 128 ppm oOycioBieH NPUCYTCTBHEM He3aMeLIeHHBIX
U aJKUI-3aMEIICHHBIX apOMaTHYeCKMX aTOMOB yriiepoja. B mHTepBasie KUCIOPOI 3aMEIEHHBIX aTOMOB
yraepona apomatmueckux komery 144-164 ppm muk 146 ppm mpubmmxaercs x crmekrpy 147-149 ppm
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CTPYKTYpHBIX 010K0B JurHuHa (UykoB u ap., 2018). B cnektpanbHoii obnactu 164-183 ppm ¢ yraeponom
KapOOKCHJIBHBIX TPYIN CBsi3aH MUK 172 ppm. B crnekTpanbHBIX 0OJNACTSIX XWHOHHBIX TPYNI U TPYII
aJbJCTH]IOB U KETOHOB CUTHAJIBI O4YeHb ciaalbie (puc. 3).

40
35 \"x_\ —o =AU, 12-32 cm (P. 2-2018)
30 \-\\\.\ ——— AU, 0-25 e (P. 2-2017)
. .5-
o5 NN =0+ AUhh, 25-45 cm (P. 2-217)
E N W
S 20 b —x— AU, 0-26 em (P. 3-2017)
= ~.
=) - © = AUhh, 26-47 cm (P. 3-2017)

—— AU, 7-40 em (P. 2-2018) (dpon)

>

400 450 500 550 600 650 700 750
JlnuHa BOJIHBI, HM

Puc. 2. CrekrpohoToMeTpUUYECKHE KPUBBIC PACTBOPOB I'YMHHOBBIX KHUCIOT Gpakinu ['K-2 mis ryMycoBbIX
TOPHU30HTOB COBPEMEHHBIX AHEBHBIX mous: AU, 12-32 cm (P. 2-2018); AU, 0-25 cm (P. 2-2017); AU, 0-26
cum (P. 3-2017) nnis ryMycoBbIX TOpU30HTOB morpebennbix moys: AU, 25-45 cm (P. 2-2017); AUhh, 26-47
cMm (P. 3-2017) m nnst honosoii moussr AU, 7-40 cm (P. 2-2018).
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Puc. 3. °C SIMP-cnexTp mnpemapata IyMycoBBIX KHCIOT misi ropusonta AU, 0-30 cm (P. 1-2017)
COBPEMEHHOI THEBHOM MOBEPXHOCTH apXEeOoJIOTHYEeCKOro namMmsTHuka AxkoepanHckoe-l ropoaumie.

HecMotpst Ha TO 4TO 10 MOP(OIOTHUECKUM U (PU3NKO-XHUMHUYECKUM MpU3HAKaM (IIBET TEMHO-CEPBIi,
CTPYKTypa pacchlluaTasi, IOPOIINCTO-KOMKOBATas, peakuus cpelnsl OMu3Kas K HEHTPaJbHOM) T'yMYCOBBIH
ropuzont AU, 0-30 cm (P. 1-2017) apxeonornyeckoro mnamatHuka AxOepaunHckoe-Il ropoammie
JIUarHOCTHUPYETCs MO TUITYy CEPhIX JIECHBIX MOYB, COBPEMEHHBIE WHCTPYMEHTANbHbBIE METO/ABI TOKa3bIBAIOT,
9TO MO COJAEPKAHUIO apOMAaTHUECKUX (PparMeHToB B COCTaBE MOJIEKYJ T'YMHUHOBBIX KHCJIOT OpPraHMYECKOTO
BellleCTBa 00CTaHOBKa (POPMHUPOBAHUS OPraHUYECKOro BellecTBa rymycoBoro ropuszonta AU, 0-30 cum (P. 1-
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2017) apxeonoruueckoro namsiTHuka AxOepamnckoe-ll ropoaumie O6aM3ka yCIOBHAM YEpHO3EMHOIO THIIA
noyBooOpaszoBanus (Tabn. 5; Xomnonos u ap., 2011; Uykos u ap., 2018).

Ta6auna 5. Copepxkanne yriepoga (B %) Ui CTPYKTYpPHBIX (pparMeHTOB MOJIEKYJ TYMUHOBBIX KHCIOT,
ropusonta AU, 0-30 cm (P. 1-2017), TemHO-cepoii JiecHOU MOuBbI Topoauiia AkGepauackoe-l1, mo naHHbBIM
BC-SIMP creKkTpoCKOmuH.

r Beanunna xumMu4eckoro caBura (ppm) A
OPH3OHT, 0-45 45-110 110-160 160-220 POMATHHHOCTL
rJyouHa, cM %
Caix Caiko CartCaro CcoontCc-0
AU, 0-30 18.73 20.3 44.14 16.84 0.53

[pumeuyanne k Tadbamme 5: Cax — yriaepon ankwibHbIX Tpymi, Cako — anudarndyeckuil yriaepo,
cBs3aHHbI ¢ KUCIHOpoaoM, CatCaro — Hezamenm€uubli win C-3aMenIEHHBIN apOMaTUYEeCKUN YTIepo],
CcoontCc=0 — KapOOHUIBHBIN 1 KapOOKCUIIBHBIHN YTIEPO/I.

Ilo nutepatypHpiM naHHBIM (XomomoB u np., 2011; JlapuonoBa u ap., 2015), cpaBHeHHe MOYB
30HANBHOrO psAfA eBpomeiickoi uactu Poccuu mo pesynbratam C-SIMP-CHEKTPOCKONMH MOKAa3bIBAET
ONMM30CTh CEphIX JIECHBIX MOYB YepHO3eMaM OOBIKHOBEHHBIM M UYEpHO3EMaM IOKHBIM IO COIEPKaHHUIO B
COCTaBE OPTaHUYECKOro BellecTBa (YparMeHTOB KapOOHMIIBHBIX TPYIII, KAPOOKCHIBHBIX TPYIII U aJKHIIBHBIX
rpymi. Cepble JIeCHbIE IOYBBI OTIUYAIOTCS OT OOBIKHOBEHHBIX M F0KHBIX YEPHO3EMOB yBenuueHneM aonu O-
apuiIbHBIX (parMeHTOB W O-aJKUIBHBIX (parMeHTOB W YMEHBLICHHWEM JONU apWIbHBIX (ParMeHToB B
COCTaBe OpraHM4YecKoro BeniecTsa mous (Xomnonos u ap., 2011; Jlapuonosa u ap., 2015).

3akjoueHne

Takum 00pazoM, H3y4eHO OPTaHUYECKOE BEIIECTBO AHEBHBIX U MOTPEOCHHBIX TYMYCOBBIX TOPH30HTOB,
MOYBEHHOI'0 TOKPOBa ApXEONOTHYECKMX MAaMSATHHKOB SIOXM PaHHEro >Kele3Horo Beka. llomyueHHble
Pe3yNbTaThl OKA3bIBAIOT, YTO MOIIHOCTE CIIOS COBpEMEHHOro rymycoBoro ropuzonta AU, AUur mo 30 cMm u
norpedeHHoro rymycosoro ropusonta AUhh no 21 cm ycrymaer 3HauenusM ¢onoBoi mousst AU, 33 cm.
O6cTanoBKa MOYBO0Opa30BaHuUs MO BennYrHE PH COOTBETCTBYET HEUTPAIbHBIM U OM3KUM K HEATpalIbHBIM
3HayeHusM. CozpepskaHue MOABMKHBIX (hochaToB, OOMEHHOT'O KaJlisl U LIEIOYHOTHAPOIU3YyEMOTr0 a30Ta JUIs
COBpPEMEHHBIX T'yMycoBbIX ropu3oHTOoB AU, AUUr Ha MNOBEPXHOCTH apXeoJIOrHYecKux MaMATHUKOB
OKa3ajgoch Ooinblle, YeM B mMOrpeOCHHbIX T'ymycoBbix ropuzontax AUhh. lns Bamosoro ¢ocdopa
coZiep’kaHUE B TMOrpeOCHHBIX T'YMYCOBBIX TOPH30HTAaX, HAMPOTHB, WMeeT OONbIME 3HAYEHHs, 4YeM B
COBPEMEHHBIX THEBHBIX T'YMYCOBBIX TOPH30HTaX apXEONOTHYECKHX INaMATHHUKOB. lccienyemple MOYBBI
(OpMHPYIOTCST Ha CYIJIMHUCTBIX M TJIMHHCTBIX MOYBOOOpasymommx mnoponax. llornomaromuid KoMIuIeKe
HACBIIIEH KaTHOHaMH Kayiblusl. Tum rymyca B MccieqyeMbIX MOYBax (DyJbBAaTHO-TYMATHBIM, TyMaTHBIA U
rymMatHo-Qy/iIbpBaTHEIA. B coBpeMeHHbIX T'ymycoBbIX ropu3oHTax AU, AUUr Ha nHEBHOH NOBEPXHOCTH
apXeoJIOrMYECKUX MaMSITHUKOB IPYINa TYMHHOBBIX KHCIIOT mpeoliangaeT Hal QyIbpBOKUCIOTAMH, TOra KakK
171t HOrpebeHHbIX T'yMycoBbIX ropu3oHToB AU comepxaHue rpyIibl TyMHHOBBIX KHCIIOT MPUOIMKAETCS K
3Ha4YeHUsIM conepxkanug (QynbBokucior. ['ymmunoBble kucnorel ¢pakumu ['K-2 mpeoGragaror kak 1o
COZEP)KAaHUIO, TaK M MO BEIMYMHE ONTHYECKOH IUIOTHOCTH PacTBOPOB CpEIM HCCIEAyeMbIX (pakiuii
TYMHHOBBIX KUCJIOT. MeHbIINE 3HAYEHHUS! ONTUYECKOH MIOTHOCTH PAaCcTBOPOB I'YMHHOBBIX KHCIIOT (paKkLuu
I'K-2 u Gonee mosnoroe pacroiaoxeHne CeKTpohOTOMETPUIECKUX KPUBBIX U COBPEMEHHBIX I'yMYCOBBIX
ropu3oHnToB AU Ha IHEBHOM MOBEPXHOCTH IO CPaBHEHHUIO C MOTPEOCHHBIMU I'YMYCOBBIMU T'OPHU30HTaMH
AUhh wmoryr roBopuTh 00 apuIM3allid COBPEMCHHBIX KIMMATHYCCKUX YCIOBHI Ha TEPPUTOPHU
HCCIIEyeMBIX apXeOoJIOrnYecKux MaMATHUKOB. Hadano apuansanuu, MO JaHHBIM apXeoJIoroB, MOXeET ObITh
nmatrpoBaHo cepenuHor 1V B. 10 H.3. — pybexom |l-1 BB. mo H.3. (CaBenseB u np., 2017). o pesynpratam
3C SIMP-CHeKTpOCKOIHMH, OpPraHHYecKOE BEIIECTBO HCCICAYEMbIX JHEBHBIX IOYB, PACHOIOKEHHBIX B
Mpeenax COBPEMEHHON JIECOCTENHOM 30HbI, COOTBETCTBYET YCIOBUSIM YEPHO3EMHOI0O TUTIA.

B nenom, pe3ynbTaThl KOMIJIEKCHBIX HCCIICIOBAHHMN MOKAa3bIBAIOT YCUJICHHE apUAM3allid KiIuMaTta 3a
nocnennue 2100-2400 ner Ha HccneryeMol TEPPUTOPUN apXEOJIOTMUECKHUX aMATHUKOB, PaCION0KEHHOU B
necoctenHoi 3oHe Pecmybnuku bamkoproctaH, ofHaKo CMEHBI THIIa TOYBOOOPA30BaHUs HE HAOIIOIaeTCsl.
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