3aknioveHne cneuvanucTon Ne 4

13 oxrabpn 20068 1. ’ r. Mocksa

Ha ocHoBaHun nUCHMENHOR npockBbl GoHAa NOABOAKRIX BPXEONOTMUECKUX UC-
enenosanuit um: B}, Bnasagcxoro ov 20.05.2008 r. 3as. oTaenom cyaebHo - Menu-
LIMHOKOR MASHTUDVKALNY AMYHOOTH OTY «POCCHACKMR LOHTD CYReGHO-MERMUMHCKOR
aKcnepTHaLt Pocaapanas 3acnywerHsi Bpay PO, OKTOP MEAUUMHCKUX HayK npodec-
cop B.H, 38RmuH v cTapiumil HayuHpiil COTPYRHNMK TOTO Xe OTAENa KaHnaugar TexHuue-
crux Hayx B.B. Kopones nponsseny uccnegosanne npo rpynTa noasemMHoro obnexTa
KynuxkoBsa nons, BBIABNEHHOMO NPU feopasapHoil cxemxe.

KpaTkwe cBeAGHMHA

l'ecpapaproe obcnenopanne Kynukosa nons ¢ uensio fnovcka saxopoHeHnl
sonnos, normbwmx B 1380 roay, BeINONHANOCL B TeueHne § ner rpynnoi cneuwany-
c10B-thuankos v apxeonaros BHUUCMU, N3MUP AH i Gonaa noAROAHEIX Bpxeosno-
PMeCKMY HCENeAIoBANMI NO paspewensio avpexun Myses-aanoBegriuka «Kynukoso
nonex (aup. B.I.I'puuenxo).

28 arpenn — 7 mas 2008 ropa reopagapHan rpynna obuapyxuna 6 n043eMHbIX
OBLexToB rnyGuHOR 1,8 — 2 METPA, PACTIONOXEHHBIX ¢ UHTepBanom 100 — 120 meTpos.
Ha oarom w3 3THX ofuexros Guina suinonkena 3D coemya, Pesynbyathi sapemmcTpm-
poBanu aMy pasMepamu 10x12 merpos. B atom Mecte Grin caenad npoGHuR wypd
AnuHoil 12 meTpos u enytHsoll okono 1,5 metpos. Fpu STOM YCTEHOBNEHO, YTO Ha fpa-
HULIE YePHOSEMHOTO ¥ FNMHUCTOrO CNOEB pacnonaraeTcs croit «benecosartoro» rpyHTa
(B}, ANOTHOCTH KOTOPOTO 3AMETHO HIpke. M3 LeHTpa Jomb B 83Tbl npobul NeNe §, 8,
11. Cxema 3D coemiu 3T0ro 06beKTa © YKa3aHUeM TDaHuL wypda ¥ MecT AononHu-
TenkHOro UILATHA npob rpykta (Noke 7, 8, 10, 13; ganee i) ganst Ha Pyc. 1.

HK-cnexrpockonus npob
Weenaposanve nposeaeHo ¢ ucnonsaosaknem UK-cnexrpotboromerpa «Para-
gon 500» (Perkin Eimer) u umeno csoeli LeNbI0 ONpeAeneHne MONeKYNAPHOro CocTasa
npoB Bl no orvowenmo A, O6pasusi npob (NPepapuTensHo BCYILIeHHbIE) rOTOBMNK
nyresm TabneTuposanua ¢ GpoMucTuiM kanuem (2 Mr + 250 mr KBr). Cnextp npob duk-
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CHPOEBAnK B uHTepaane vacror 400 — 4000 ow? .Pacwadbponka UK-cnekrpos nposoau-
nacs no Mevoguke H.H. Ctpensua (1871) u 1.1, Wadpancrore (1987).

Mpu. vccnenosakuk yeraHosneno, yro MK-cnekrput npob (NeNe §, 6, 11) BF
WAGHTUYHE! APYT APYFY (Puc. 2). Toxe camMoe MOXHO OTMETUTS U Ans ripoB (NeNe 7, 8,
10, 13) Ar (Puc.3).

UK-cnexrput npod BN . A awd@epeHiiMpyioTea N0 nOnocam NOrNoweHns y
wacTor 713.4; 874.2; 1434,2; 1706,6 v 2514,3 oM ", KoTOpLIS NpUCYTCTRYIOT B Npobax
O v orcyTersyior 8 npoSax Bl O6paruM Taloke BHUMAHWE HE Pe3KYI0 BbIPRXEHHOCTL
nenocst Nofnowerns 8 npobax [ y wactots 1434,2 om ™', 1 ee cneawt - B npobax BF,
1 PASHOS CODTHOUIEHWE HekoTopwix nonoc (Tabnmua 1).

Tabnmus 1. OTHOWGHME BENWMWH NPONYCKAHUS NOMOC MOMACUeHUA Amuaa |
1830,0 oM’ x nonoce kapGoxata 1434,2 om

fiponycranue, %
i amuga | | 'E:pﬁouna |___amnall xapbomnay

Mpobst AT

8 21.94 11.45 1.84

10 17.36 03.0 5.79

7 22.7 02.57 8.83
Tpobw Bl

5 210 cnefl 21

11 23.0 crienst 23 .

WK-cnextpit npob Bl w [ B onpegensHHoil Mepe HaNOMWHAIOT GHANOIWNHbIE
cexrpbl Topda (Puc. 4) ¥ YeNOBBYECKOTD NPANE K3 AOCTOBEPHO USBECTHOTO 3aX0po-
Henus Xl BeKa G NOnHLIM PAsPYIIEHUEM TNOTH, BKNIOYES U KOCTHYIO TKaHb (Puc. 5}
Topd v npax mexay cobolt AudEPeHLMPYIOTCR N0 NANOCE NOMOWCHUR Y HECTUTH
1371.8 ot 1 U COOTHOLLBHUIO NONDE NOrNOWEHUR ¥ wactor 1410 (1415) u 1631 cm”™",

Daxe Gernwift 8stnsg nokaswisaey, yro WK-cnexrp BI samerro Gnmke K npaxy,
ueM NOCHEAHMA K TOPDY, $a UCKIIONEHWEM NDNOC horroulenus y vactor 2852.7 v
2024,9 cm ™' (MeTUALHEE rpyNALY).

Buegcte © Tem UK-cnextpst npaxa 4 npo8 bl yknagwiBaioTes 8 KapTUHY BpeMeH-
HOM JECTPYKHMM KOCTHOTO BBLIECTBA NOA BAUSHUEM NOUBEHHLIX (HhaKTopos.

B MK-cnextpax caexux HaTuHbix koctel (Puc. 6) obpuno Habmopaworcs uk-
TEHCHBHBIE NMONOCH NOTNOLBHUs, CBA3ANHLI C koneGanusamu PO™ 4 obnacry 500 —
650 cut ! (nethopMaLMoHHbie KoneBaHuRY ¥ 800 — 1150 oM ™ (Banenmse konebanus),
nonocs nOrnoWeHnA anvora CO%5 B80; 1400 u 14680 cm 4 a Taike Nonockt norno-
LieHUs, OTHOCALLMECS K KoneBauuam Genkosoit vacru (amua Nl 1240 om ™', amug It
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1540 + 10 oM™, amug 1 1860 £ 20 cu ™), Brmovas MeTuRLHbe CHa M CH; rpynnst {~
2850, - 2070 cM ') v smnngos (~ 1740 oM ).

Ha Puc. 7 v 8 npepcrasnenrbt VK-cnexTpsl KOCTHOrO BELLGCTBE K3 3BXOPOHEHWA
AABHOCTHI0 OKONG 200 W 800 ner,

" Hall onsiT CBMABTENLCTRYET, UTO SpeMeHHan YpaHpOpMaLs KOCTHOMO BellecT-
82 NIOA BIMAHABM DAKTOPOR TPYHTOROIT 3AXOPOHEHNA NPOUCXOANT 8 ONPOABNBHNOR
NOCNeAORATeNLHOCTH!

~ NAPELIMA HCHBIIOT MuAuast (uepes 3 ~ 5 net), notom aMuaut Il (vepes geca-
TUneTHs) v amuae 1 (100 ~ 200 net), 3aTem nponcxonuT AeCTpyKUUR oprodocdaros
(150 - 300 T9T) W UX IOCTENEHHOR: 3aMBLIBHUE ADYTUMHK COBAMHEHIAMY {CaQ, Mgl un
ap)

- H8 KOHAYHBLIX 9Tanax, KaK BuAHO U3 PMC. 5, NPOMCXOAUT HCYe3HOBEHVEe OpTo-
hocdhaToB, CHIKEHYUE YPOBHS KapBOoHATOB (BNAOTE A0 CAE/0B) N.aMuAos |

- METUNLHLIG PYRALL OGNARaT BpemMenHOR NabunbHOCTLIO ¥ B PaccMaTpusae-
MOM NPOUEcee MANC HHIDOPMATVBHAL,

He noanemAT COMHERMIO, YTO CXOPOLTR PACNAAA KOCTHON TKaHU, 3aBUCALIAA OT
KOHKPBTHbIX KTMMATHHECKNX, FEOXMMUMECKAX ¥ rMaponomMMecknx daktopos, Tpebyer
cneumMansHoro uaydesus, TloguepkHeM, YTo npax, kak 0GHeKT apXeonornieckoro, aH-
TPONONIOTHHECKOTO ¥ MEQMKO-KPMMUHANIMCTNECKOND MCCNeA0BAHUR, DAKTHUECKM He
uayueH. Caefienns O CNEXTPANBHOM COCTABE NPAxa U XPOHONOMUECKOR ero NaMeH4n-
80CTH B IDCTYNHOR HaM NUTEPATYpe OTCYTCTBYIOT.

OmuccuonHan cnexrpockonua npob

Wecnegyamuie npoBil M KOHTPONLHLIR o8pasey abiCYLUMBANK, 3aTeM usMensbua-
nn 8 araropoi crynke, Hasecka B 150 mr cmeumsanack co 150 mr rpacurosoro no-
poluka u Habusany s xpatep, npeaBapUTentHo OGOXOKBHHOIO PIOMOUHOFO ANEKTROAA.
CnexTpl SMMCoHI B03BYXAANU B Ayre NepPeMeNHHOTo Toka cnextporpada WUCM-30. ¢ 3-
X CTYneHuaTsiM ocnabuTensm wenu npi cwne Toka 14 a, sxenosuuun 75 cex 1 pereT-
pUpoBank Ha cneKTpantHbie dotonnacTunke {(Tun 1} uysctautenbrocTs 16 e FOCTa).
PacuumbpoBky CNeKTPOB BHNONNANK N0 AilkuaMm anemenTos Si (251.6; 1), My (279.5;
1), P (255.5; 1). Ca(300.7;1), Fe (258.9; 1), Al (308.8, 1), Na (330.2; 1), Cu (327.2, 1),
Pb (283.3;1), Mn (280.0; 1), T1(307.9; ).

KonuuecTBeHHoe CONSPXANNE ANeMEeHTOS OUEHMBANM Ha MukpodoToMeETpe
Md-2 no pasHMUe SHAYCHUR NOHEPHEHWS NUHIK G POHOM 1 NouepHeHUs doHa PAAOM
¢ nnHueid AS = 8, -S8g.
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8 vabnuue 2 NPeJCTABNOKO JNEMEHTHOD cofepwanue nipob NeS.(BI), Ne7 (N

no oTHOWeRMI0  koHTponsHoro ofipasua (saxoponenms uenosexs, Xii pex). Orniun-

TeNLHOK OCOBBHHOCTRIO BCEX COCTABOR RENAGTCR oTeyTeTeue docdopa, no ocrane-

HBIM SNEMEHTAM COCTER NPAKTUMECKU AHANOIWNEH, 3B HOKITIONEHIEM CBHHUE, Hanmmne

KOTOPOLO B KORTPONGHOM OOLEKTS YKASLIEAET HA Br0 NPOMCKOKAEHUE US HHOTO TeoXH-
MUHECKOD POIMONE..

Tabnuus 2. Cogepicanue Makpo- w mukpoanemenros (A 8) 8 npobax rpynra Kynuxosa

RO K KOHTPONbHOrO oBpasua (A 8)
MpoBel St |[Mg| P |Ca|Fe| Al [ Na |Cu | Pb M Ti
Ne 5, BI" 55 | 44 | - | 40 | 45 | 80 {47 | 2B | - | 38 | 28
NeZ7 AF 49 | 43 | - | B4 | 81 |77 | 45 1 30 - | 34 ]38
KonTponbinii 06~
pasey (npax ve- 68 | 51 | - | 58|63 |97 | 47 | 53 35|44 40
nosexa)

Jakmonenne

1 Copspiumbim oaseMuorc obvexra, 3D usoBpaKeHus KOTOPOrD NpeacTassie-
HO HE Pno.1; apnseTcs npax, nosoGHuA ToMY, KOTOPRIR ODHAPYKHBABTCH 8 3AXOpOHe-
HUAX G NOMHLIM PA3PYLIOHUEM NAOTH, BRIJOUAR KOCTHYIC TKaHE.

2. Mo fanvem KK-cnextpodoTOMETPUM PESIUIKE AP0 rPYHTE, HIBATHIX BHRYTRM
pannore nogsemioro obvexra (B} v 3a ero npegenamu (i), HOCHT ROCTOBBPHLIA Xa-
pakrep.

3. YCTaHOBKTL. BUAORYIO NDWHARNENHOCTE NPAXE (YN0BEK, MUBOTHOE), & Take
spamn norpeBenun, u cootsercraue coluiTrAM, WmesumMM Mecro B 1380 roay, He
TPRACTARNAGTCA BOIMONHLIM,

4. YTOURSHA® W [OTANUSALMR CREABHHE, HIIOKBHHBIX Bbiue (oM. nin. 1 - 3,
BOIMOMHBI NNILIL NOCNS OCHADYMBHNUA KOCTHOIO METOPUENE, KOTOPLIA, Xak Npasuno, &
sufie PparMeHTOB CONYTCTBYET Npaxy.

’

ROKTOP MOLULMHCKUX HAYK : ¢ 2
npodeceop \*‘iH 3eRrMH

KSHAUAAT TEXHIYSCKUX HAYK B.B. Kopones
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NPHUNOXEHWE

Puc. 1. Cxema garmvs 1pob rpyHra
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Puc. 2. iK-cnexrp npob (NeNe 5, 8, 11) &1

Pue. 3. ViK-cnexrp npob (NeNe 7, 8, 10, 13) il

74




m.o-—v}”'

wa 0 w0 20 200 1500 1000 eat 500

e

Puc. 4. UK-cnextps! Topda
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Puc. 5. MK-CnexTpi Henoseyecxorno npaxa 3 I0CTOREPHO U3IBECTHOTD 3AXOPOHEHUA G
NOAHBIM PASPYLUSHAEM NNOTH, BKIIOYAA KOCTHYKO TKAHL (Xl Bex)

75



o0 20 2000

Puc. 6. IK-CnekTp cBEXUX HaTUBHLIX KoCTe#
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Puc. 8. MK-cnexTpbi KOCTHOrO BELUECTRA N3 3aXOPOHEHNA AABHOCTLIO okono 800 net
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