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HurtkonoaioHi KpucTaau B METEOPUTaX

IIpedcmasneno axademixom HAH Ykpainu O.M. [lonomapenxom

IIpoananizosano opuzinanvii ma aimepamypui 0ani npo 3Haxioku Humxonodionux kpucmanis y memeopumax. Io-
Ka3amo, wo 601U MAloms Pizny npupody i xapaxmepi Ois 3epen orieiny, zpadimy i nipokceny 6 xonopumax, pad-
dumy ma Fe,Ni-memany — 6 3anisnux memeopumax ma naidacumax, a zZiopokcuoie 3auisa — y UGIMpenux memeo-
pumax. 3a MopPosOZIuHUMU XAPAKMEPUCTIUKAMU HUMKONOOIOHT Kpucmanu 6i0nogioaiomy wmyuno upoueHum,
X0Ua i GIOPIZHAIOMBCSL MEHUUM PISHOMAHIMMAM KPUCTATTUHUX POPM MaA NPIOPUMEMHICINIO YMOG YMBOPEHHSL.

Kmouosi cnosa: memeopumit, numxonooioi KpUCmaiu, Minepaiu, noxoo0xucers, Memamopiune nepemsopenis.

3aBzstku crienudivyHoCTi 30BHIHBOT (hopmu HUTKONOAIOHI Kprctanu (HITK) saiimarors ocobmm-
Be MicIle cepejl PiBHOMaHITTsI KPUCTATIYHUX iHAMBIAIB. BoHu OyJn JaBHO BiJJOMi B 3eMHUX [1OPO-
nax [1, 2] i BiTHOCHO HEZITAaBHO BUSBJIEHI B MeTeopuTax [3] i MicSTYHUX TTOPO/IAX, ajie aKTyaJbHOCTI
y BUBYEHH] HAOYJIM JIVIIE TTC/Isl BCTAHOBJIEHHSI X YHIKATbHUX (hi3UUHMX Ta XIMIYHUX BJIACTUBOC-
Tell. 3TIHO 3 eKCIePUMEHTATBbHIMY JIOCIDKEHHSIMU, 17151 HUX XapaKTepPHO 3HAYHe IOMiHYBaHHS
nosxkunn (0,5 — nx10 mm) Hazx ToBirHOIO (0,5—50 MKM), crtiBBigHOmEHHS stkuX Butie 10, opuri-
HasbHa opMa y BUTJISII TOJIOK, BOJIOKOH, CTPIYOK, TIACTHHOK, TPYOOK, CITiPAIbHUX PYJIETIB, MO-
HOKpHCTaJIiuHa Oy/10Ba, TOCKOHATICTH CTPYKTYPH i MOBEPXHi, 30KpeMa Maiiske MOBHA Bi/ICYTHICTh
JIMCJIOKATITill, BUCOKA IMBUIAKICTH POCTY B ITpotieci Kpucrasmisaitii [2, 4—6]. Mopdomoriuni Ta cTpyK-
TypHi ocobsmBocti HITK 3ymoBum ix migBuieHi MiliHiCTh i TBEPAICTh, 31aTHICTh BUTPUMYBATH
3Ha4YHI Mpy:KHi AedopMmailtii, crienndivuni TENI0Bi, eJeKTPUYHI Ta MAaTHITHI BJACTUBOCTI, a TAKOK
XiMiYHY iHepTHICTh. 3aBasiku TakuM Xapaktepructukam HITK metasis, rpadity, kapbiay KpemHiro,
OKCHJLy aJIOMIHIIO Ta IHIIUX MaTepiaiB CTaJu MPIOPUTETHUM 06'€KTOM JOCHIKEHb B 001acTi
MarepiasosuaBcTBa. HeoOXifHICTh CTBOPEHHST HOBUX MaTepiasiB i3 3afaHUMK BJACTUBOCTSIMU 3Y-
MOBUWJIM aKTHBI3AIliI0 eKCIIEPUMEHTATIBHUX POOIT 10 BUPOIIYBAHHIO MITYYHUX MOHOKPHUCTAJIB i3
ra3oBoi (has3u, PO3YMHIB Ta PO3ILIABIB, MO A0 MOKJIHUBICTh TIMOOKO MPOHUKHYTH B HAHOCBIT
HIIK i 3po3ymiTa ix Tpupoy.

HesBajkatouu Ha 3HaUHY KilbKicTh myOikaiiiii, BuBueHHs mrydHo Bupoiiennx HITK o mpo-
ro yacy 6asyerbest Ha hyHaaMeHTanbHuX gocaimkertsx I.B. Bepesxxkosoi (1969) [5] Ta €.1. Ti-
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BaprizoBa (1976) [6]. Cuig BigzHaumTH, 110 A€SKI JOCITIAHUKH SIK aHAJIOT TEPMiHY “HUTKOMIOIi6-
Hi KpUCTau’ BUKOPUCTOBYIOTHh TaKOXK TepMiH “Bickepn”. OHak, 3a BuzHauenHsiMm B.I. Cupxkina
[2, c.12], Bickepn — 11e “HUTKH, O BUPOCTN HA TOBEPXHi iHINX, KPYIMHINNAX KPUCTATIB”, a He
Bcepennti TBepanx ¢as. TooTo Bonu € pizHosuaom HITK.

VY nmawiii poboti Mu ckontenTpysasu yBary Ha HITK, siki Gy/u 3HaiifieHi HaMu BIPOJOBK TPHU-
BAJIOTO 4acy B Pe3yJIbTaTi CTPYKTYPHO-MiHEPAJIOTIYHUX JOCJI/[PKEHb PI3HUX TUTIIB 1 TPy METeO-
puTiB. AHAMI3 UX JaHWUX i IX CUCTEMATU3AII0 3 YPaXyBaHHIM pe3yJIbTaTiB, OTPUMAHNX paHilTe
IHIUMU TOCTiIHUKAMK, 3pOOJIEHO BIIEPIIE 3 METOIO 3’sICYyBaHHS MEXaHi3MiB yTBOPEHHS 1 €BO-
gottii HITK B ekcTpemMambHUX yMOBAX KOCMOCY B NIMPOKOMY XPOHOJIOTIYHOMY Jialta3oHi — Bifl
KOHJIEHCAIIHHUX TTPOIIECIB Y Ta30MUIOBIN MTPOTOTNJIAHETHIN TYMAHHOCTI 1 /10 TIPOTIECiB BUBITPIO-
BaHHS Ha 3eMJTi.

¥ meteopurtax HIIK matoTs pisny npupozy i BinMideHi s 3epen odqiBiny, rpadity i Ca-tii-
poKceHy B XoHapuTax, pabauty i Fe, Ni-mMeTany B 3ai3HUX Ta 3aji30KaM’sIHUX METEOPUTAX Ta
TiJ[POKCHU/IIB 3aJli3a y BUBITPEHUX MeTeopuTax. Huskue 3ynmHuMOCS JeTasibHille Ha 3HaXiJKaxX
HIIK, ix xapakTepucTUKax i MMOBIpHUX MeXaHi3MaX YTBOPEHHSI BI/IMOBIIHO /10 €BOJIOIIHOI T10-
CJIIJIOBHOCTI, @ HE /IO CTYIIeHS IOIUPEHHS B PI3HUX TUIIAX METEOPUTIB.

HIIK onisiny (Mg, Fe),[SiO, ] 6 xondpumax (puc. 1, a) 3naiijieni B TOHKO3ePHUCTUX CUTIKAT-
HUX 000JIOHKAX XOH/IP, ByT/rcToMy Kecerommiti BK 13, 6itymoBmicHoMy keenoumiti PC, a Takox y
matpuri xouapury Kpumvka (L13.1) [7, 8]. XapakTepauMu 0coOJUBOCTSIMU KPUCTATIB € HUTKO-
nozaibHa popma B 1LTihax, HagBHICTD OIEPEeYHUX TPILIIH, O3HAK APOOJEHHS Ha OKpeMi OJI0KU Ta
IJIACTUYHUX JAedopMalliid, a TakoK BUIIMI BMICT (astitoBoro komnonenta (Fay, o, — [8]), Hixk
B OKPYTJINX 3€PHAX OJIiBiHY.

bepyun no ysarm nagsricte HIIK cepen osiBiH-TIipOKCEHOBOI TOHKO3€PHUCTOI PEYOBUHHU,
dKa €, HaliMOBipHillle, TPUMITUBHUM MPOYKTOM aKpellil B Pi3HOMY CTYTIeHI 3MiHEHUX TTHUJIOBUX
KOHJIEHCATIB, MOKHA 3pOOUTH MIPUIIYIIEHHST TIPO X MBUKE YTBOPEHHS 3 ra3y MPOTOIJIAHETHOI
ra3onmI0BOl TYMAHHOCTI B YMOBAX HEPIBHOBAXKHOTO pocTy [7, 8]. Y maHoMy BUTIAIKy MAEMO TTPH-
KJIaJ] HAUTIOMIMPEHinmoro B mpupoi Mexaniamy pocty HIIK 3a HepiBHOBa)kHUX YMOB i3 Ta30BO1
asu. [lmactuyni i KpuxKi edopmariii B Kpuctaaax 3yMOBJIEHI IIPOTlecaMy M’ IKO1 aKpettii i yac
YTBOPEHHS OKPEMUX TEKCTYPHUX OJMHUII i MATEPUHCHKUX TiJl XOH/IPUTIB Y IIJIOMY, @ TAKO3K I10-
JAJIBIINX IMITAKTHUX [I€PETBOPEHb METCOPUTIB.

3Bakar0vr Ha HUTKOMOAIOHY (hopMy KPUCTATIB B ILTi(hax, TOOTO B MEPETHHI, MOKHA 3POOUTH
HPUITYIIEHHS PO MIACTHHYACTY (GOPMY KPUCTATIYHUX 1HIUBI/IiB, TOBIINHA IKUX BiANOBi1a€ cyO-
MiKpOHHUM po3mipam. DaKTUYHO TaKi KPUCTAIM XapPaKTEPU3YIOThCS BUCOKOPO3BUHYTOIO aK-

Puc. 1. CEM 3o6paxents
HIIK oniBiny (a) B TOHKO-
3epHUCTIH CUITIKaTHIHN pedo-
BUHI BYTJIUCTOTO KCEHOJITY
BK 13 (y Bigburtux ejekr-
pornax) [7] Ta omTHyHO-
MIKPOCKOTIIUHE 300pakeHHs
rpadiry (6) B kcenoumiti Gri
[3] y monipoBanux murigax
xoHzapuTY Kpnmka
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Puc. 2. CEM 306pakeHts y
BropuHHUX enekrponax HITK
TeHiTy (a) Ha BUBITpeHiii 1mo-
Bepxni arakcury Yinre [10]
ta pabaury (6) HuaiHApUY-
HOI (OpPMHU 3 KOHYCOTIO/i6-
HOIO BEPIIMHOIO HA TIPOTPAB-
JIEHIH TOBEPXHi MOJIiPOBAHO-
ro nicha mamacuty OmMoson

TUBHOTO ITOBEPXHEIO, 1[0 MOKE TIOSICHUTH HAUBUTIIUH BMicT Fe B HUX cepe/l OJiBiHY TOHKO3epHHUC-
toi peuoBunu. Came st HITK nudysiiiai mporiecu 3aminienas Mg Ha Fe B yMoBax razonmioBoi
TYMaHHOCTI, 1[0 OXOJIO/KYBaJIacst, GyJId MPIOPUTETHUMEL.

HIIK zpagimy (muB. puc. 1, 6) Gyau giarHocToBaHi B yHiKaIbHOMY TpadiTOBMICHOMY Kce-
HoniTi Grl y nosipoBanomy nutidi Xouaputy Kpumka [3]. IIpaBusibHi TpU3MaTUdHI KpUCTAIN
PIZIKICHOTO B MeTeopuTax MiHepasly — rpadiTy, XapaKTepu3yThCsl PIBHOMIPHUM PO3TIO/IIJIOM Ce-
pel CUTiKaTHUX MiHepastiB, Bapiaiieto po3aMipiB y Meskax 80 x 6 — 20 x 5 MKM, po3TalilyBaHHSIM Ha
(hazoBUX rpaHUISAX IHITUX MiHEPaJIiB, cepenHiM BMicToM (% (Mac.)) C (98,6) i nomimok Fe (1,03),
Si (0,41), Mg (0,17), Na (0,10), Ni (0,08), Al (0,05), a Takosk He3HAYHUMU BapialistMu XiMiYHOTO
CKJIAy Bijl 3epHa 10 3epHa. 3a pe3yJIbrataMu JOCJiKeHHsT Oy10 3p0o0JIeHO MPUITYIIIEHHST TTPO
patne i mBuake popmysants HITK rpadity y Buriisai HuTok abo MIacTUHOK i3 epeHaciyeHOro
BYTJIEIEM CUJIIKaTHOTO PO3TIIaBy. AJjie TIo/[asTbllle BUBYEHHST HOBUX 3HAXi/I0K TpahiTOBMICHUX KCe-
HONITiB Gr2-7 3 pi3HUM CTyTIeHEM IepeKPUCTAIi3allii BKa3ye Ha MeTaMOP(hiuHy Tpupoy rpadity,
SIKUW yTBOPUBCS, HAIMOBIPHilIlle, 3 OPraHiYHUX CIIOJYK TPOTOPEYOBUHU KCEHOJIITIB [9].

HIIK menimy (y-Fe-Ni) ¢ amaxcumi Yinee (puc. 2, a). Omgaa 3 0coOIMBOCTEN BUCOKOHIKE-
JieBuX atakcuTiB rpynu [VB 3ymMoBjieHa Haa3BU4ailHO TOHKOIO OY0BOIO ILJIECUTOBOI MaTPHIL, B
SIKIN y BUTJISII JITH3 pO3TallioBaHi cyOnapasie/bHi CHCTEMU KaMacUT-TeHITOBUX 3apoikiB. CkaHy-
BasibHe esekTpoHHOMiKpockoriune (CEM) pocikentst rimboKo poTpaBieHol HiTaaoM (pos-
ynan HNO, B cnimpti) mosmipoBaHoi MOBepPXHi aTaKCUTY CBIYMTDH PO CTPiYKyBaTy OyI0BY ILIE-
CUTOBOI MATPHIL, IS SIKOI XapaKTepHe IIiJIbHe PO3TANlyBaHHS apaleJbHUX TeHITOBUX CTPIYOK.
[likasi pe3yJsibTaTi OTPUMAHI TTi/l YaC BUBUYEHHST CKYJIbIITYPH TOBEPXHI BUBITPEHNX Y 3eMHUX YMO-
Bax 3paskiB atakcuty [10]. CesextuBHe BuBiTproBanHsi kamacuty (a-Fe-Ni), ToOTO HM3bKOHI-
KeJieBOol (has3u, B TOHKOCTPYKTYPHOMY ILJIECUTI /10 MOKJIMBICTD 3’sicyBaT Oy10BY TEHITY. 3IiHO
3 pesysasratamu CEM jocimiiskenb, BiH HpeACTaBIeHI CyOnapaielbHUMI TOTYacTUMU KPUC-
TaJaM”, MO0 CBITYUTH MPO TPIOPUTETHUN PICT TEHITY HA PaHHIX CTAAigX PO3KpUCTaJi3allil
Fe, Ni-meramy B mipoiieci MoBiJIbHOTO OXOJIO/KEHHS MaTepUHCHKOTO Tijia Meteoputa. Pict HITK
TEHITY y BUTJISAI TOJIOK ab0 CTPidoK OyB 3yMOBJIEHUH, HalliMOBipHile, TBepaodasoBoio audy-
sieto Fe i Ni B Metasi. 3a ganumu Jitepatypi, ciiyckoBuM Mexanismom pocty HIIK y TBepmomy
TiJTi Morsin 6y TH YKCJIeHH] AucaoKaii [2], BUHHUKHEHHS SKUX Y KOCMIYHMX 3pa3Kax OB 3aHO 3
iX IHTEHCHBHUM OIIPOMIHEHHSIM Ha paHHiX eTtanax esostoiii. /lonyckaerses [10], o mojasnbina
KaTacTpodiuHa o ist (HampuKJIaJ|, iIMIAKTHUN PO3TIa/L) Pi3KO MiIBUINIIIA IMBUAKICTH OXOJIOKEH-
HS METEOPUTA, M0 BUKIUKAJIO 3aMOPOKEHHS TTPOAYKTIB PAHHBOTO TBEP0(ra30BOTO IePETBOPEH-
H4 B cuctemi Fe—Ni.
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HIIK pa6oumy (Fe, Ni);P 6 saniznux i sanisokam’anux memeopumax (1us. puc. 2, 6). Pa6-
auT (MOPMOTOTIYHUIN PI3HOBHUJL MIPEHOEP3NTY ), SIK APYTOPSIAHUN MiHepasl, € HalOMUPeHi M
npenctasankom HITK y 3amiznux i 3amizokam ssHUX (TTaacuTax ) MeTEOPUTaX. 3TiTHO 3 eKCTepu-
MeHTasibHUMU fanumu [11], kpucranu pabaurty MaioTh AudysiiiHy IPUPOLY i YTBOPIOIOTHCS 3a
PiBHOBAKHUX YMOB Y ITPOIIECI TOBIIBHOTO OXO0JIOKEHHSI HiKeTCTOTo 3as1i3a B Meskax 600—500 °C
i3 kamacwury, mo mictutb 0,5—0,8 % (at.) P. 3apo/skennst KpucTaiiB y KaMacuTi BigOyBa€eThCst
OJTHOPI/THO, TPUYOMY YMUM OLIBIIIIT 06’€M MeTary, TUM TIBH/IIE POcTe PabANT i TUM GiIbIINI BiH
3a po3MipoM. BmicT Ni B HbOMY 3HaXO/IUTHCS Y 3BOPOTHIH 3aJ1€KHOCTI BiJl IIBUAKOCTI POCTY 1 PO3-
Mipy KPUCTAJIB.

TpaauiiiiHi 7oCTiPKEHHS TOiPpOBaHNUX NITI(IB 3a7i3HUX METEOPUTIB 1 MATACUTIB BKa3yIOTh
Ha HAsIBHICTH y HUX BOX MOP(OJIOTIYHUX PI3HOBHU/IIB KPUCTAIIB PaOIUTy — MPU3MATHIHOTO i
130METPUYHOTO, Y 3B'A3KY 3 UMM TPUITYIIEHHS ITPO HATEKHICTD iX /10 IBOX CHCTEM MapasesbHIX
[PU3MATUYHUX KPUCTAJIB, sIKi OPIEHTOBaHI i KyTOM OAMH [0 oxHOro. IIpu oMy HeoOXigHO
BiI3HAYMTH, 1[0 BIIEPIIIE cepejl 3a1i3HNX METEOPHUTIB, a caMe B oKTaeapuTi Map'iHka i3 3arajko-
BOIO icTOpi€ro 3HaxijKu, Ge3rnocepesHbo B MoJipoBaHoMy TLTidi OyJI0 3HAi/IEHO TiraHTCHKUI
HIIK pa6aury 3aBaossxkku >300 MKM i 3aBTOBIIKK 3 MKM HailiMOBIpHIlILIe, [IJIACTUHYACTOI (POPMU.

Jluist 3’sicyBaHHs peaibHOI (hOpMHU KpUCTaJiB pabauTy OyJI0 IPOBeIeHO rInOOKe TPaBJIeHHS
HITAQJIOM IMOBEPXHi 1moJiipoBannx nuiidis 3amisaux meteoputiB Cixote-Auinb i Map’inka [12, 13] 3
nozpasnbinuM X CEM-gocmifzkeHHs M. 3aBIgKU BUCOKIN BUAKOCTI TPAaBJIEHHS KAMACUTY TIOPiB-
HSHO 3 TEHITOM 1 XIMIYHIN cTiiikocTi pabauTy 10 HiTamy OyJu BCTaHOBJIEHI Tpu MOPGhOJIOriuHi
pisHOBU/IM PabAMTOBUX KPUCTAIIB (IIepeBasKHO AO0IIATi, CTOBIIYACTI i MEHILOIO MipOIO TOJIYACTi),
OITIBIITICTD 3 SIKUX MaJIM O3HAKHU YAapHO-MeTaMOPGhiuHUX TIEPETBOPEHD, a CAME CTPYKTYPU KPHX-
KUX 1 racTuaHuX AedopmMaliiii, a TakoK TIOBTOPHOTO HarpiBy. JlockoHasa craifHicTh y pabanTi
cupusiyia BuHnKHeHHo Tpimus 1o (001), inkoan — mo mromusi Tetpaenpa (111), a rakosk 3cyBy
oKkpeMux OJIOKIB, a MiZBUINEH] IPY/KHI BJIACTUBOCTI HUTKOIIOAIOHUX KPUCTAIIB — IX 3TMHY BHa-
CJTIIOK IPOXO/UKEHH S yaapHoi xButi. Te, 1110 OKpemi KpucTasiu 30eperyiu cBoto hopMy, ajie MaioTh
O3HAKM HATPIBY, € CBI/IYEHHIM y/IaPHOTO HArpiBy 3aizHux meteoputiB Cixore-Aminb i Map’inka
JI0 TEMIIEPATYPH PO3MaLy KpUcTajis padauty, To6To 6msbro 500 °C.

3assaru cydacHuM CEM-MOKIMBOCTSM 0COOJIMBO CHCTEMHO i IeTaIbHO BUBYEHO MOP(hHOJIO-
rito HITK pa6aury B 3asisniit marpuii masacuty Omosion. Ha nporpasiieniii moBepxHi hparmeH-
TiB METQJIIYHOTO KapKacy i oJIiipoBaHOro 1LIiha 4iTKO MPOSBUINCS YUCIEHHI PI3HOOPIEHTOBAHI 1
Maiike PiBHOMIPHO PO3IIOALIEH] KPHCTaan PabIuTy, a TAKOK 3aKOHOMIPHO OPI€EHTOBAHI CHCTEMU
napaseaprnx HITK. Yei Bouu MaoTh cyOMiKpOHHY TOBITUHY (TiepeBakHO <1 MKM), IOBKUHY B
OIMHUIT —IeCATKN MiKPOMETPIB 1 MOINAI0THCS HA TOJIYACTI, IONIATI, IJIACTUHYACTI Ta CTOBITYACTI.
Haiimonmpenimmumu cepe/ HUX € rOI9acTi KpUCTAIH, SIKi MAIOTh KJIACUYHY rOT9acTy ab0 OJIM3bKY
10 A HAPUYHOIL (hOPMY ITEPEBAKHO 3 BUAMMOIO OJHi€I0 a00 BOMA KOHYCOIIOAIOHNME abo TeTpa-
eIPUYHUMHU BepinHaMu. J[OCUTD IIKaBUMU € TOJKOIOAIOHI KPUCTAH, SIKi Y HE3MiHEHOMY BUTJIsI-
i TIepeTUHAIOTH SIK MiHIMYM /IBa—TPU MOHOKPUCTAJIN KAMACUTY, IO CBITYUTD MIPO iX YTBOPEHHS
1ie /10 noJrikprcTatizanii kamacuty. OcobmBo 4iTKO Xapakrtep posmnoziny padanty B Fe Ni-merasri
CIIOCTEPITaETHCST HA (POHI HETATHBHIX MOHOKPHCTAJIB TIOIKPUCTATITHOTO KaMacuTy. B baratbox
sunazkax okpemi HITK abo cucremu mapajiebHUX KPUCTAIIB XapaKTePU3YIOThCS HAIIPABICHIM
POCTOM TE€pPeBaKHO Y /IBOX — TPHOX HAIPSIMAX Bi/IIOBITHO /10 IEPBUHHOI CTPYKTYPU KAMACHUTY.
Jledki 3 HUX MatOTh O3HAKM HE3HAYHOI MEXaHiuHOI1 lepopmariii, a TAaKOK iIMIIAKTHOTO HATPIBY.
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Puc. 3. CEM 306paskents y
BropuHHNX eekTporax HITK
Ca-nipokceny (a), po3ralio-
BAHOIO Ha IIOKPUTI cUIiKat-
HUM CKJIOM CTiHIIi TOPOKHMU-
HU Y BYIVILCTOMY KCEHOJIITI
AL1 xonzppury Allende, Ta
Fe,Ni-merany (6) 3 o3Haka-
MU yaapHoi gedopmaiiii, 1o
3HalIeHi B 0J1iBIHOBI# (hpak-
1ii manacuty OMoJI0H

Ha sxaub, yepes cybmikponHi Ta MikponHi poamipu HITK #He 6y/10 MOKJINBOCTI OTPUMATH TIPe-
MU3iiHI aHi 0 XIMIYHOMY CKJIajy paOauTy, a Bi/IIOBIHO, i BU3HAYNTH XapaKTep Bapiailil ioro
CKJIA/Ty Mi’K PiI3HUMU MOP(MOTOTITHIME TUTIAMU. 3TiHO 3 pe3yJIbTaTaMy eHeProNCIIEPCIITHIX /10-
CJIKeHb, HaliBHUIIe 3HaUYeHHs BMicTy P B OKpeMUX KpucTasax po3MipoM He MeHIIe 4 MKM Bi/IITOBi-
mae 21,7, a Ni — 56,1 % (mac.). SIkio iHTepriosoBary 1ii Aaxi Jguiie Ha pabanuT, He BPaXOBYIOYN
BILUIMBY XiMIYHOTO CKJIajy Kamacuty, To kormerTpaitiss P i Ni B HITK mosurHa 6yTH €110 BUIIOIO.

Takum unHOM, Ha BisMiHy Bif 3ami3Hux Mereoputis [12, 13] pabaut y namacuri Omoson
XapaKTepU3yEThCs OLABIIUM MOPMOIOriUHUM PIBHOMAHITTSM, a TAKOK 0OMEKEHUM IIOIIUPEH-
HAM JlehopMalliiiHuX CTPYKTYP 1 03HAK HATPiBY, 1110 3yMOBJIEHO B IIEPIIOMY BUIIQ/IKY JIEII0 IIBU/I-
UM OXOJIOJPKEHHSIM HOTO MaTepPUHCHKOro Tijia B jaianazoni tremmnepatyp 600—500 °C, a Bigno-
Bi/IHO, 1 HMJKUMM CTylleHeM XiMiYyHOI piBHOBaru, a B IPyroMy — BiIMIHHOCTSIMM B 1X Y/apHO-
MeTamop(iuniii ictopii. He BUKIIOUEHO TaKoX, MO /ledKka HEPIBHOBAKHICTb YMOB YTBOPEHHS
HIIK y mamacurax Ma€ JOKaJIbHUI XapakTep i OB’ s13aHa 3 HASIBHICTIO CUJTIKATHOI (hasu.

HIIK Ca-nipoxceny (puc. 3, @) IiaTHOCTOBAHO Yy BYTJIMCTOMY TOHKO3epHUCTOMY KceHouriTi AL1
i3 xoumputy Allende (CV3) [14]. Bonu mpezcrasiieni crcteMoio cyOmapaiesbHuX KPUCTAIB, sIKi
pO3TaIoBaHi Ha CTIHIT TOPOKHUHU KCEHOJITY 1 XapaKTePU3YIOThCS 3a0KPYTJIIEHUMU BEPIIMHAMU Ta
pebpamu. 3a0KpyTJeHicTh KprcTamorpadiyHuX eJIeMeHTIiB MoKe OyTU 3yMOBJIEHO SIK HEPIBHOBAK-
HUMH YMOBaMH YTBOPEHHSI, TaK i MOJQJIBIIMMU TIPOIlecaMu iX po3unHeHHs. /{omyckaernes, 1mo ¢op-
myBarHsa HITK Ca-mipokceny moB’ss3aHo HalliMOBIpHillle, 3 HEPIBHOBAKHUM POCTOM 3 iMITAKTHOTO
rasy B ITpoIieci yIapHO-MeTaMOPGhIYHOTO TIepeTBOPEHHST MAaTEPUHCHKOTO TiJla METEOpUTA.

Humwxonodioui ymeopenns Fe,Ni-memany (nus. puc. 3, 6) sIK pifIKiCHUI BUINIAJ0K JiarHOCTOBA-
HO Ha MOBEPXHi METAJIYHOro Kapkaca Ta B OJiBiHOBII ¢pakiiii mamacuty Omoson [15]. Bonu
pecTaBIeHi HUTKOMOJIOHUMH BifITaTy KEHHIMHE, a TAKOK OKPEMUMHU HUTKaMH, BOJJOKHAME a00
iX CKyIYeHHSME, MAlOTh Cipuil KOJip 1ia GIHOKYJISIPOM, JOBKUHY 0 2 MM Ta TOBIIUHY 20—
30 MKM 1 XapakTepu3yIoThCsI HASBHICTIO CKYJIBIITYP y/apHOI /iechopMallii Ta HArpiBy. 3a JaHUMM
€HEPTOIMCIIEPCIITHIX OCTIIKEeHb, HUTKOTIOAIOHI yTBOPEHHSI MAIOTh MOHO- 200 1MoJTihasHmii CKJIa
i Ipe/IcTaBIeHi KAMACUTOM, TEHITOM 200 IX TOHKOIO CYMIIIIITI0 — MJIeCUTOM. bepydu 10 yBaru
HagBHicTh Ha moBepxHi Fe Ni-kapkaca HII Bigramy:kenn, a TakoX HEOTHOPIAHICTH (PA30BOTO i Xi-
MiYHOI'O CKJIajly, MOKHA 3pOOMTH BUCHOBOK IIPO IX HAJIEKHICTh 10 TIceBaoBickepiB. ToOTO 10 yT-
BOpeHb, chOPMOBAHUX y PE3YJIBTATI IMITAKTHOTO YaCTKOBOTO T1JIaBJIeHHsT pedoBuHU Fe,Ni-kapka-
ca 3 MUTTEBUM ITPOHMKHEHHSIM PO3IJIaBy B Mi’K3epHOBUI IIPOCTIp METEOPUTY 1 HOTO TapTyBaHHIM
BHACJI/IOK y/IapHO-MeTaMOP(hiuHmX MpoIieciB y kocMmoci. Boanouac HITK, 1o 3natizieni B oJiBino-
Bili (hpaKilii, MOTJIN CKOHJIEHCYBATUCS 3 IMITAKTHOTO Ta3y MeTaJTy B MiK3epHOBOMY TTPOCTOPI TTAJIACHTY.
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Puc. 4. . CEM so06pasxkennst HITIK retuty (y BitbuTux egekTpoHax),
110 BUPOCTM Ha TOBEPXHI mosipoBanoro mumicda xouaputy Allende
MPOTSTOM TPbOX POKIB TICJST HOTO BUTOTOBJIEHHS

HIIK € opdunapnum xomnonenmom ceped npooyxmis
3emmnoz0 eusimproganmsi (puc. 4) METEOpPUTIB YCiX THIIIB.
Bonu npezcrasiieni nepesakHoO OKPEMUMU TOJIKOIMOIIOHM-
MU Ta TJIACTUHYACTHMU KPUCTAJIAMU T1APOKCH/IIB 3a1i3a 60
iX CKyITYEeHHSIMU Y BUTJIS/I pO3eTOK. BpaxoBytouu po3Tanry-
BaHHS TaKUX KPUCTAJIIB Ha TOBEPXHI MiHepaJIbHUX 3€PEH, 1X
MOKHa BijiHecTH 10 BickepiB. Bigomo, 1o MeTeopuTH, mepeBaskHa OL/IBITICTD SIKUX BMIIIy€E HiKe-
JIVCTe 3aJ1i30 Ta cyab(diu 3a1i3a i yTBOPIOIOTHCS Y BUCOKOBITHOBHUX YMOBAX KOCMOCY, € JIOCUTh
HeCTIMKUMU /10 /il 3eMHO1 aTMocdepu i Bogu. Ha ocHOBI MOHITOPUHTY TIPOJIyKTiB BUBITPIOBAHHS
€ TICTaBU BBAXKATH, 1110 YUM BUIIUI CTYIIHb ITPUMITUBHOCTI i HEOJTHOPIZTHOCTI CKJIAy METEOPH-
TiB, TUM BUIIA MBUIKICTH 1X BUBITPIOBAaHHS. Tak, HAPUKJIAJ, TTCJs BUTOTOBJIEHHS MTOJIIPOBAHOTO
nurida keenomity AL1 Byrimeroro mereoputa Allende #a iforo moBepxHi gocuTh MBUIAKO (1IPO-
tarom Tpbox pokiB) Bupocau HIIK reruty (FeOOH). [IpumiTHo, 1110 BOHU I'YCTO TTPOPOCTIH JIUTIIE
Ha MOBEPXHI TOHKO3EPHUCTOI CUJIIKATHOI PEYOBMHH, a He Ha KPYIHUX CUJIKATHUX KpUCTaIaxX
(1uB. puc. 4), 110 BKa3ye Ha ceJeKTUBHUE XapakTtep po3sutky HITK, nos’d3anuii 3 BiamMiHHOCTS-
MU B PO3Mipax 3epeH i B CTYTEeHI HeOTHOPIAHOCTI CKIAy PEUIOBUHU XOH/IPUTY.

PesynibraTu 1ab0paTOPHUX CIIOCTEPEKEHD ITPOLYKTIB BUBITPIOBAHHS B METECOPUTAX BKa3yIOTh
Ha MPIOPUTETHUH PO3BUTOK Cepell HUX HUTKOMOMIOHNX 1 TJIACTHHYACTHX (DOPM 3 BUCOKOAKTHB-
HOIO IIOBEPXHEI0, a BIIIIOBIHO, 1 3 MiABUINEHNME afcopOIiitHMu BaacTuBocTsaMu. Came 115t Mop-
(dosoriuHa i (hizmuHa 0COOTUBICTD € TOMATKOBUM (haKTOPOM, SIKHI CIIPUSIE TTOCITIJOBHOMY iHTEH-
CUBHOMY PYWHYBAHHIO METCOPUTHOI PEUOBMHU B 3eMHUX YMOBAX.

Takum 4yMHOM, KOPOTKUI aHaJi3 Pe3yJbTaTiB OPUTTHAIBHUX JAOCJI/IKEHb Ta YaCTKOBO JIiTe-
paTypHUX JaHUX Ja€ 3MOTY 3po0uTH Taki BucHOBKHM i pumnytients. 1. HITK mereoputiB maroTh
no3eMHe i 3eMHe moxoKeHHs. 2. Cepell 103eMHUX HAUTONIMPEHI UMY € KpUCTanu pabauTy B
3aJII3HUX METEOPUTaX i MaJacuTax, TEHITy — B aTaKCUTax i rpadiTy — y BYTJIHUCTUX KCEHOJIITax
XOHAPUTIB. [lolyCcKa€eThCs, 1110 BOHU YTBOPUJIUCS B Pe3yJbTaTi TBep0¢ha30BUX ME€PEeTBOPEHD Y
Mporieci MOBLIBHOTO OXOJIO/KEHHS MaTepUHChKOro Tisa MeteoputiB. Ha Biaminy Bin aux HITK
OJTIBIHY 1 TTIPOKCEHY 3 TOHKO3E€PHUCTOT PEYOBUHU XOHJIPUTIB, a Takok Fe,Ni-MeTtasy i3 nmasacuty €
piakicanmu. HIIK omiBiny Hanexars, HailiMOBipHillle, 10 TPOAYKTIB KOHEHcaIlii ra3oBoi dhasu
MPOTOIJIAHETHOT TYMaHHOCTI, a Tipokceny i Fe,Ni-mertany — /10 KoH/leHCATiB iIMITAKTHOTO Tas3y.
3. HIIK 3emHOro noxokeHHs € opInHAPHUM KOMITOHEHTOM i IPe/ICTaBJIeH] TIPOKCHIaMU 3aJ1i3a
B IIPOJIKTaX BUBIiTPIOBAHHA BCiX THITIB METEOPUTIB. IX yTBOpEHHS 3yMOBJIeHe B3aEMOJIICIO BUCO-
KO BiZIHOBHOI METEOPUTHOI PEYOBUHM 13 aTMOChepoto 3emTi.

Y minomy HIIK mereoputiB MaioTh 6GaraTo CriJbHUX MOP(MOJIOTIYHUX XapaKTEPUCTUK 3i
IITYYHO BUPOIIEHUMI HUTKOMOMIOHUMY KpucTasamu |2, 4—6], Xoua i BiPI3HSIOTHCS MEHIINM
PI3HOMAHITTAM KPUCTATIYHUX (OPM Ta MPIOPUTETHICTIO YMOB yTBOpeHH. CHiJIbHICTH MOP-
(omoriyHNX XapaKTepucTuK € MMiKaBuM (pakTom, ockimbku ymoBu Kpucranizaimii HIIK B meTeo-
puTax i B eKCrepuMeHTaIbHUX 3pa3kax pisHi. B Ginbinocti Bunaakis mereoputni HITK cdhop-
MOBaHi i3 TBep/IOi (ha3u Mpu JOCUTH BUCOKIN TeMIIepaTypi MepeBa’kHO B YMOBaX MOBIJIBHOTO 0XO-
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JIOJIZKEHHSI MaTepUHCHKOTO Tijla MeTeopuTa i Jiniiie He3HauHa 1X YacTUHA — Y IPOIeCi MBUAKOTO
pocTy 3 ra3oBoi ¢asu. A B ekcriepuMenTanbHux 3pazkax HITK € mpoykToM HepiBHOBasKHOI KpHC-
Tastizallii 3 rasy, pO3unHiB, PO3ILIaBiB a00 TBepAUX (has. OueBHIHO, IO BIAMIHHICTD CEPEIOBHIIA,
XIMIYHOTO CKJIa/ly i yMOB pocTy 3yMoBHIIa Oiibiiie pisnoManitTs ¢popm HITK B ekcriepumenTaib-
HUX 3pa3KaxX BiZIHOCHO METEOPUTHUX.
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HUTEBUJHDBIE KPUCTAJIJIBI BMETEOPUTAX

HpoaHaJII/BI/IpOBaHbI OpUTMHaJIbHbIE U JUTEPATYPHbIE JaHHbBIC O HaXOJAKaX HUTEBU/HBIX KPUCTAJJIOB B METEO-
putax. [lokasaHo, 4TO OHM UMEIOT Pa3HYIO IPUPOLY M XapaKTEPHBI JIST 3€PEH OJINBHHA, rpaduTa U MMPOKCEHA B
XoHzpuTax, pabauta u Fe Ni-metanma — B jKeJ€3HBIX METEOPUTAX U TAJJIACUTAX, & THAPOKCUIOB JKee3a — B
BBIBETPEHHBIX MeTeopHuTax. [1o MOpdOIOrHIecKiM XapaKTepUCTHKAM HHUTEBU/HbIE KPUCTALIBI ONOOHbI HC-
KYCCTBEHHO BBIPAIIEHHBIM, XOTSI U OTINYAIOTCS] MEHBITUM Pa3HOOOPa3HeM KPUCTATINYECKUX (HOPM U TPHOPHU-
TETHOCTBIO YCJIOBUN 06pa3oBaHNsI.

Kniouegvie coga: memeopumot, HumesuOHbie KPUCMANLbL, MUHEPATbL, NPOUCXOdCOeHUe, Memamopduueckue npe-
obpasosamus.
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FILIFORM CRYSTALS IN METEORITES

The original and literature data on the findings of filiform crystals (FFC) in meteorites are given. It is shown that
they have pre-terrestrial and terrestrial origins. Rhabdite crystals in iron meteorites and pallasites, taenite ones
in ataxites, and graphite ones in carbonaceous xenoliths of chondrites are the most common among the pre-ter-
restrial FFC. It is assumed that their formation is a result of solid phase transformations during the slow cooling
of meteorite parent bodies. Unlike them, the olivine and Ca-pyroxene FFC within a fine-grained matter of
chondrites and Fe Ni-metal FFC in pallasites are rare. The morphological characteristics of the meteoritic FFC
are similar to those of the artificially grown ones, although they differ by a narrower variety of crystallographic
forms and the priority of formation conditions.

Keywords: meteorites, filiform crystals, minerals, origin, metamorphic transformation.
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