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PaccmoTpena ucTopust 3aposKACHUS U Pa3BUTHS B YKparnHe MUHEePaAOTMdeCKUX MC-
CAeAOBAHUM KOCMHYECKUX 00Pas3IioB, TAABHBIM 0OPa30M, METEOPUTOB, & TAKKE OCHOBHBIE
9TaIBl CTAHOBAEHUS OTAEAA KOCMOIKOAOTUY ¥ KOCMHUYECKON MUHEPAAOTHH B VIHCTUTYTe
reOXUMHUM, MUHEPaAAOruu U pypooopaszoanus uM. H. I'l. CemeHeHko u VMIHCTUTYTe reo-
XxuMuHU okpy>karolel cpepbl HAH YkpanHusl. [TokazaHo, 4TO OCHOBEI MUHEPAAOTUYECKUX
U XMMHYECKUX UCCAEAOBAHUM METEOPUTOB, a TaKyKe NX cOopa M KOANEKIIMOHNPOBaHUS
B YkpawuHe eriie B 1930-x ropax 3arokua akapemMuk B. WM. Bepuaackuti. C 1969 r. Mmune-
parorudecKue UCCAEAOBAHUS METEOPUTOB IIPOBOANUANCEH BO /ABBOBCKOM YHUBEPCHUTETE,
a KOCMOXUMHUUeCcKHe — B VHCTUTyTe reoXuMum U GU3UKU MUHeparoB AH YKpauHBHL.
OpraHu3zaTopaMm U HACOAOTaMU 3TUX UCCAepAOBaHUM ObiAu akapeMuku H. I'l. CemeHeHKO,
E. K. Aazapenko, 3. B. CoboTtoBuy, poteHT A. A. fAcunckas. B 1987 r. 3. B. Cob6oToBu4
peanrusoBan uaeto E. K. AazapeHKo U cO3Aan B OTAEAE SAEPHOM reOXUMUM U KOCMOXUMUN
Aab0OpaTOPUI0 KOCMHUYECKOU MUHEPAAOTHUH, KOTOpas CO BpeMeHeM Oblaa TpaHchopMu-
pOBaHa B OTAEA KOCMOSKOAOTMU U KOCMUYEeCKOU MUHepaAoruu. [IpuBepeHBI AQHHBIE O
TAQBHBIX 9TallaX Pa3BUTHS OTAEA], eT0 OCHOBHBIX HaYUYHBIX HAIIPABACHUSIX, BAJKHEHUIITHX
pe3yAbTaTax U3yueHUss KOCMUUeCKOTO BelllecTBa. OTMeueHa BaJKHOCT IIOAAEPIKKH OTAEA]
W3BECTHBIMM HAYYHBIMU IIEHTpPaMHU 3alajad, a TakkKe IPOBEAEHUSI COBMECTHBIX C HUMU
Hay4YHO-NCCAEAOBATEABCKUX ITPOEKTOB, PEaAN30BaHHBIX Ha COBPEMEHHONW MHCTPYyMEH-
TaAbHOM 0aze. OTAEABHO aKIIeHTHPOBAHO BHUMAaHNeE Ha SKCIIEAUIIMOHHEBIX paboTax OTAeAd
110 cOOPy METEOPUTOB, IEPCIEKTUBAX UX U3y4eHUsA, 0003HAUYEHbl COBPEMEHHBIE IPOOAe-
MBI, CBSI3@HHBIE C OTPAaHUYEeHHBIMU BO3MOKHOCTSAMHU KOAAEKITHOHNPOBAHMS KOCMUUECKUX
00pa3sIoB, IPenu3nOHHBIM YPOBHEM NCCAEAOBAHMS U BAUSHIEM IOAUTHUKO-COTTUAABHBIX
KaTacTpod Ha pa3BuThe (PyHAAMEHTAABHOU HAYKHU.

KAaroueBble CAOBA: UCTOPUSA OTAEAQ, OCHOBOIIOAOJKHUKHY, KOCMHYeCKast MUHEPAAOTHUS,
METEeOPUT, MUHEPaAOTmIeCKIUe NCCAEAOBAHNS, HOBBIE PA3HOBUAHOCTH KOCMIYECKOTO Be-
1I1eCTBa, HOBble MUHEPaAbl, METEOPUTHEBIE 3KCIIEAUITUN.

3 IAWHOM 4Yacy IOBiAelHI AQTU TpPapuU-
IiMHO HAAWXAIOTh HA MIABEAECHH IIIACYMKIiB
nporipeHoro maaxy. Ocb i HUHI, 3 Haropu
50-piuug opranizanii I[HCTUTYTy reoximii,
MiHepaaorii Ta pypoyrBopeHHs (II'MP) im.
M. TI1. Cemenenka HAH Ykpainu caip Bia-
3HAQUUTU FOAOBHI BiXU y PO3BUTKY KOCMIUHOIL
MiHEepaAOorTil, KOCMOXiMil Ta METEOPUTHUKU IK
y mexxax I'MP HAH Ykpainy, Tax i B [HcTH-
TyTi reoXiMil HaBKOAUIIHLOIO CEPEAOBHIA
(ITHC) HAH VYxkpaiau, Ae Ii AOCAIAKeHHS
mpoBoAuAr. OckiabKU 10-piuusi cTBOpeHHS
ITHC HAH YKpaiHu O3HaMeHYBaAOCsS BU-
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IIyCKOM 30ipHHUKA HAYKOBUX CTaTeH, Y SKOMY
AETAABHO PO3TASHYTO F'OAOBHI AOCATHEHHS y
cdepi KoCcMOXiMil Ta KOCMIYHOT MiHEPaAOTil
[Cemenenko, 2011], Ba>KAUBI 1X ITOAOKEHHSI
BHUKOPUCTAHO 3 YpPaxXyBaHHSIM HOBUX HayKO-
BUX AOCSAITHEHB BIAAINY KOCMOEKOAOTII Ta KOC-
MIYHOI MiHEPAaAOTil 3@ OCTaHHI POKH.
BraaTHUN yKpaTHCBKUU MIHEPAAOT aKaAe-
Mik €Bres KocTaHTHHOBUY Aa3apeHKOo 1iie y
1960-x pokax MpisIB CTBOPUTU AabOpaTOPiio
KOCMIiUHO1 MiHepaaorii. B 1971 p., mpaiitoro-
UM Ha ITOCAAl AMpeKTopa [HCTuTyTy reoaoriu-
Hux Hayk AH YPCP, Bin 3anpocus po cebe
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B acmipaHTypy epnHy B CPCP BUIIyCKHHUIIO
BUIIIOTO HABYAABHOTO 3akaapy B. 1. Ceme-
HEHKO, KYpPCOBIi I AUTIAOMHA POOOTa IKOI IiA,
KEpPiBHUIITBOM TAaA@HOBUTOTO BUKAJAQYQ,
AOILIEHTa TEeOAOTIYHOIO (PAKYABTETY /\BBIB-
CBKOTO yHiBepcuTeTy im. . @panka AHTeAiHN
AHApITBHEU fICIHCBKOI OyAM IIPUCBSIYEHI AO-
CAIAJKEHHIO METEOPUTIB. YCIIIHUMN 3aXUCT
KaHAUAATCHKOI AUCepTaliii o TeMi «Minepa-
AOTig KaM'THUX MeTEOPUTIiB YKpaiHu» OyB Ou
3aIMI0PYKOIO IPO(eCciHOI 3AaTHOCTI OYOAUTH
B MalOyTHBOMY AaOOPATOPit0 KOCMIYHOI Mi-
HEePAaAOTil.

Ha >xanb, uepes HepoBruii yac €.K. (ak My,
ceMepo acIlipaHTiB, TOTO Ha3UBAAU) BTPATUB
IIOCAAy AMpPeKTOopa [HCTUTYTy, a BIAIIOBIAHO,
i MOBHOBasKeHHS, SIK iA€OAOTIUHI, (hiHaHCOBI,
Tak i opranizariiigi. Baitky 1972 p. Ha npo-
xanHa €. K. AazapeHka Moro BipAiA perio-
HAABHOI Ta FeHETUYHOI MIHEPAAOril Y IIOBHO-
MY CKA@AL OyB IlepeBeAeHUl B [HCTUTYT reoxi-
Miii (pizmku minepaais (IFOM) AH Ykpainwy,
SIKUM O4OAIOBaB akapeMik M. I'1. CemeHeHKO.
Posymitoun HEMO>KAMBICTE CTBOPEHHS KOC-
MigHOI AabopaTopii B Tux ymoBax, €.K. mo-
cupugaB nepexopy B. Il. CemeHeHKO micag
3aKiHUYEHHS acCHipaHTYpPHU Yy BIAAIA SAEPHOIL
reoximii i Kocmoximii mpodgecopa Emaena
BoaopmmupoBuua Co60TOBMYA 3 METOIO ITPO-
AOBJKEeHHSI POOOTH B raay3i KOCMIUHOI MiHe-
panorii. TakuM 4MHOM, NOCTiNHA MATPUMKA
akapemikoM €. K. AazapeHKOM KOCMIYHO1 Mi-
HepaAOorii B IIepiop 3BEePXHBOTO CTABAEHHS AO
Hel OIABIIOCTI TEOAOTIB, K AO IHTEAEKTyaAb-
HO1 3a0aBH, € ICKPAaBUM IPUKAAAOM IIIUPOTHU
MOr0o HayKOBOTO CBITOTASIAY.

3TaA@BIIM MUHYA€, 3a3HAUMMO, IO aK-
THUBHI AOCAIAKEHHSI KOCMIUHOI peYOBUHU B
AxapeMmii HayK YKpaiHU NPOAOBKYBAAUCSI
BHACAIAOK ITiA€CIPSIMOBAHOI Ipalli 0araTbox
YU4eHUX, fKi BUPBAAMCH 3a MeKi 3eMHOTO
TSDKIHHS 1 3yMIAM OCMUCAUTH 3€MAIO AUIIIE
dK OAHY 3 IIAAHET acTpopiznuHOrOo 006'€KTa
— Comusunoi cuctemu. Akapemik B. 1. Bep-
HAACBKUM MepIIUM BUIBHUB HEPO3PUBHUU
3B'SI30K y CUCTeMi 3eMAI—KOCMOC i BU3Ha-
YMB AOCAIAKEHHS KOCMIYHMX 3Pa3KiB 4K IIPio-
PUTETHUU HAIPSIM Y BUBUEHHI OXOAKEHHS
ConguHol cucteMu i 3eMai. B 1937 p. cmis-
poOiTHHUK IHCTHUTYTY reoaoriuHux Hayk AH
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YPCP I1. M. CymunbKuii CTBOPUB METeOPHUT-
HYy KOAeKIIifo, a B 1939 B. 1. BepHaacskuii op-
ranizyBaB KowmiTteT no meteoputax AH YPCP.
CaMe 3 TOrO 4acy B pe3yAbTaTi opraHisarii
300py MeTeOpUTIB B YKpaiHi i monyasgpu3ariii
3HaHb [IPO HUX Cepep HaCeAeHHS po3Moyva-
AOCBH aKTHBHE IOIIOBHEHHS METEOPUTHOI KO-
AEKIIil, @ TAKOJK CUCTEMHE BUBUEHHS OYAOBH,
XiMIYHOT'O i MIHEPAABHOTO CKAQAY METCOPUTIB
Ta iX (pizsmuyHMUX BAAcTUBOCTEN. LlikaBO 3a3Ha-
YMTH, 1110 HEBAOB3I MiCAS 3aKiHYeHHd ApyTol
cBiToBOi Bitinu 1. V. Cymmnekuii ynepiie B
CPCP 3axucTuB KaHAUAATCHKY AUCEPTAITiFO
o MmeTeopuTax «KaM'ssHiI MeTeopuTH YKpai-
HU», a B 1955 p. O. M. ArekceeBa — «Dusn-
JyeCcKUe CBOMCTBA KAMEHHBIX METEOPUTOB U
HEKOTOPBIX MarMaTU4eCKUX FTOPHBIX IIOPOAY.

3 1969 p. pO3BUTOK KOCMIUHOI MiHEPAAOTIl
i METEOPUTHKY B YKpPAiHi IPOAOBKYBAAU IIe-
peBakHO B I[T'OM AH YPCP i Ha reoaoriuHO-
MYy (pakyAbTeTi ABBIBCHKOTO YHiBEPCUTETY iM.
I. ®panka, pe potieHT A. A. SlciHCbKa TTPOBO-
AVIAA MIHEPAAOTIUHI AOCAIAKEHHSI METEOPHU-
TiB i unTara epuHu B CPCP Kypc «KOCMIYHOL
MiHepaaorii». 3HauHa 3acAyra B OpraHisarlii
BHUBUYEHHS KOCMIUHOI peUOBMHU B YKpPAIHi Ha-
Ae>XUTh akapeMiky M. I1. CeMeHeHKYy, IKUU B
1969 p. ouoauB KowmiteT o MmeTeoputax AH
YPCP. Ba’>KAUBUM pe3yABTATOM KOCMIUHUX
intepeciB M. I'l. CemeHeHKa 6yaa po3poOKa
KIMCHEBO-BOAHEBOI MoaeAl 3eMai [CeMeHeH-
KO, 1990]. fIKicHi 3MiHM B PO3BUTKY HAyKH 3a-
B)KAU TIOB's13aHi 3 SCKPaBUMU AOCAIAHUKAMMI.
Y M. I'l. CemeHeHKa OyAaa A0Ope pO3BUHYTA
IHTYIIIig He TIABKY Ha HOBI HAYKOBI HAIIPIMH,
a 1 Ha HEOpPAMHAPHUX AOCAIAHMKIB, 3AaTHHUX
iX peaaizyBaTu. Mukoaa [ laHTereliMOHOBHY
3MIT PO3TAEAITH B MOAOAOMY €HEePIilHOMY,
HEe3aKOMIIAeKCOBAHOMY 1 IIA€CIIPSIMOBAHO-
My AOKTOPI I'e€OAOTO-MiHEPAAOIiYHUX HAyK
E. B. CobGoroBuui 3 PapieBoro iHCTHTYyTY
M. /AeHIHTPaAa MMEPCHEKTUBHOTO AOCAIAHMKA
1 3aIIpOCUB MOro Ha HayKOBY poOOTy B AKa-
AEMiI0 HayK YKpaiHU.

Takum gynHOM, 3 tosiBoto E. B. CoboToBU-
ya B [TO®M AH YPCP y 1969 p. posmnodanro-
Csl BUBUEHHS KOCMIUHOI PEYOBUHU Ha OiABIII
TAMOOKOMY, @ caMe KOCMOXIMiUHOMY PiBHi.
3aBASKU i30TOIMHUM AOCAIASKEHHSIM SKicHa
XapaKTepUCTUKa EBOAIOII KOCMIUHUX Mi-
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B. I1. CEMEHEHKO

HepaaiB i Tia OyAa IIPUB'A3aHa A0 KIABKiICHOL
OCHOBU. KOCMOXIMIUHI AOCAIAKEHHS Y BIAAIAL
SIA€PHOI TeoXiMil Ta KOCMOXiMil, OYOAIOBaHI
E. B. CoboToBrueM, OyAU CIpSIMOBaHi Ha po3-
POOKY hyHAAMEHTAABHOI TPOOAEMHU ITIEPBUH-
HOT'O CKA@AY 1 TOXOAKEHHS 3eMAi, BUBUEHHS
PEUYOBMHHOTO 3B'I3KYy 3€MAi 3 KOCMOCOM.

Y BiAAiAL siaAepHOI reoxiMil i KocMoXiMil 3
1974 p. KOCMiUHI AOCAIAKEHHS IPOBOAVAU ¥
ABOX HaIpAaMax: KOCMOXIMIfA i KOCMiYHA Mi-
Hepaaorid. SIK HaCAIAOK IIepenAeTiHHSA [UX
DOCAIAKeHBb, OyAW HamKcaHi i omyOAiKoBa-
Hi MoHorpadii «M30TOmHasgE KOCMOXUMUS»
[CoboToBUMY, 1974], «PauHss ucropus 3eMm-
an» [Pyanuk, CobotoBuy, 1984], «BeriectBo
MeTeoputoB» [CoboToBudu, CeMeHEeHKO,
1984], «I'IpoucxoskpeHue meteoputoB» [Co-
ooroBud, CemeHeHKO, 1985], «MeTeopuTsl
Ykpaunsl» [CeMeHeHKO U Ap., 1987], HU3Ka
30ipHUKIB 3a MaTepiaraMU KOCMOXIMIYHUX
1 METEOPUTHUX CUMIIO3UYMIB, SKi pa3 y ABa
POKU OPTaHi30BYBAaAU B YKPAIHI BiAAIA Aep-
HOI reoximii i Kocmoximii Ta KomiTeT 1o meTe-
oputax AH YPCP, a Tako>X CTaTTi B COI03HUX
i pecrtyOAIK@HCHKUX JKypPHaAaX. AKTHUBHE BU-
KOPHUCTAHHS CY4aCHUX METOAIB AOCAIAKEHHS
AAAO 3MOI'y OTPHUMATHU ACTaAbHI BIAOMOCTI IIPO
reTepOreHHICTh MiHEPAABHOTO, XiMIiYHOTO U
i30TOITHOTO CKAQAY METEOPHUTIB, CUCTEMATHU-
3yBaTHU AlTepaTypHI Ta OPUTIHAABHI AQHI ITJOAO
KOCMOT€eHHUX ITPOIIeCiB MiHEpaAOyTBOPEHHS,
BHU3HAUMUTH IX POAb i TTOCAIAOBHICTE Y Pi3HIi
IIePiOAY €BOATOIIIT METEOPUTHOI PEYOBUHU Ta
YMOBHU iCHYBaHHS MiHepaAiB y ra30IIMAOBIN
IIPOTONAQHETHIN TYMaHHOCTI.

[Ticas 3axucty B [T'OM 1987 p. B. IT. Ce-
MEHEeHKO AOKTOPCHKOI AucepTaliii «AoIAa-
HeTHasd HUCTOPUS MUHEPAABHOTO BellleCTBa
(reHeTHUECKAasI MUHEPAAOTHSI OOBIKHOBEHHBIX
xoHApPHUTOB)» E. B. CoboTOBHMY peani3yBaB
Mpito €. K. AazapeHKa i Ha OCHOBIi Ipynu
MeTEeOPUTHUX AOCAiAKeHS (B. 1. CemeHnen-
Ko, b. B. Teptuuna, FO. B. Bouaap, A. A. Ti-
pig, B. M. CAuBIHCBKH) OpTaHi3yBaB AaboO-
paTopiro KocMiuHO1 MiHepanaorii. He mMoxy
CKaszaTy, 1o IoCajpy 3aBipyBada Aabopato-
pii cipuiiHgAa BiApa3y 3 eHTy3ia3MoM, apike
TBOPYA CBOOOAA 3aKiHUYETHCA TaM, A€ TIOYU-
HaeTbcda pyTuHa. B 1993 p., micag obpaHHA
Emaena BoropuMumpoBUUa AIICHUM YA€HOM
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HarmionaabHOI akapeMil HayK YKpaiHM, Aa-
Oopatopii BippirneHHa Oyau TpaHcdopMoOBa-
Hi y Bippiad. [Tepeal MHOO CTOSAIAO 3aBAGHHS
Cc(POPMYAIOBATH HA3BY BIAAIAY 3 KOCMIYHHX
AOCAIAKEHB, IKa O BiATIOBipaAa CyTi poOiT, a
TAKOJK OPraHiuYHO BIAITAaAACh ¥ HAYKOBY Te-
MaTHuKy BippireHHA. SIK HACAIAOK, Y AMCTOIIaAL
1993 p. rabopaTopito KOCMiIYHOI MiHEPAAOTil
OyAO TPAaHCOPMOBAHO Y BiAAIA KOCMOEKOAO-
il Ta KOCMIiUHOI MiHEpPaAorii, A0 OCHOBHOTO
BUCOKOIIPO(ECIMHOIO CKAQAY SKOT'O YBIMIIAT
TAKOJK CIIIBPOOITHMKY I'PYIIM i30TOITHUX AO-
CAiAJKEeHBb, OUOAIOBaHI KAHAUAATOM I'€OAOTO-
MiHepanoriynux Hayk O. B. LIboHB, a 3 yacoMm
1 rpynu XiMIiYHUX | PAAIOCIIEKTPAABHUX AO-
CAlpAKeHb IiA KepiBHUIITBOM T. [. Kopomuc-
Alvenko Ta M. I'. KocTroueHka. [lepmii 3 Hux
TPaAUIINHO BUBYAAM BiK A@BHIX 3€MHUX I10-
pia, APYTi — piBeHB paaialifiHoOro 3a0pyAHEH-
HS HaBKOAUIITHBOTO CEPEAOBHIIIA.

CAip 3ayBaskUTH, IIIO B Ha3Bi BIAAIAY ITiA-
KOM CBiAOMO OYAO BU3HAUYEHO i BUKOPHUCTAHO
TEPMIH «KOCMOEKOAOTISI» 9K IHTeTpaArbHUU
AASI HAYK, 110 BUBYAIOTh OAMIKHIN KOCMOC 3
TTO3UITIN TPAKTUYHOIL IIiIHHOCTI AASI AFOACTBA,
i IepeAyCiM Ie CTOCYETHCA IIHHOCTI MOT0 Mi-
HepaAbHUX pecypciB. He BUKAMKae CyMHIBIB,
110 3HAHHS 3aKOHOMipHOCTEN (pOpMyBaHHSA
I03a3eMHUX 3aM1acCiB KOPUCHUX KOTIAAUH AQ€
3MOTY He AHIIIe eKCIIAYyaTyBaTH iX y ManuOyT-
HBOMY, a ¥ CIpUATHUMe 30epe’KeHHIO0 3eMHOL
KOPH BiA pyWHAIill i BUCHa’)KeHH, a HaBKO-
AHIIIHBOTO CEpEAOBHUIIIA — Bip 3a0pyAHEHHS.

HaykoBi poOoTH CHiBpOOITHUKIB BipAi-
Ay KOCMOEKOAOTII Ta KOCMIYHOI MiHEpaAo-
rii (puc. 1), OIABIIICTE 3 IKUX CKAAAAE STAPO
Kowmitery no mereopurtax HAH Vkpaixu,
30CepeA’KeHi Ha TaKMX F'OAOBHUX HANIPIMax
AOCAIAKEHB.

1. KOMIIAEKCHI CTPYKTYPHO-MIHEPAAOITYHI
(puc. 2), ximiuHi (puc. 3) Ta i30TOIIHI AOCAI-
AJKEHHSI KOCMIYHHX 3Pa3KiB IIepeBakHO Me-
TEOPUTIB 3 METOIO0 BUACHEHHS YMOB IOXO-
AJKeHHS paHHbol COHSAYHOI CUCTEMHU Ta 3a-
KOHOMIipHOCTeHN (popMyBaHHS 11 MiHEpaAbHUX
pecypcis:

— [IOIIIYK I AOCAIAPKEHHS HOBOTO PI3HOBUAY
KOCMIYHO1 PeYOBUHY;

— AlaTHOCTHMKA Ta BUBYEHHS IPUMITUBHOI
PEYOBMHU IPOTOINAAHETHOT TYyMaHHOCTI;
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Puc. 1. CniBpo6iTHUKHY BipAIAY 31 3pa3KoM HOBOTO YKpalHCBKOTo MeTeopuTa ['py3bke. 3aiBa Hanpaso: T. M. T'o-
posenko, C. H. [IlupinGekoBa, KaHA. reoa.-MiHepaa. Hayk O. B. LIboHb, KaHA. reoA. HayK A. A. I'ipid, A-p reoa.-

MiHepaa. HayK B. I'1l. Cemenenko, T. I. KopomucaigeHko.

— AOCAIAKEHHS KOCMOTE€HHUX TPOIECiB Mi-
HEePaAOYTBOPEHHS Ta (PI3UKO-XIMIUHUX YMOB
bopMyBaHHS NPOTOIAAHETHUX TiA CUCTEMHU.

2. AlarHocTuka i Kaacudikallis 3pasKis
METEOPHUTIB, AKI HAAXOAATH y KoMiTeT IO
MeTeopuTtax HAH VYkpaiHu, Ta HayKoOBO-
[IONIYASIPU3aTOPChKA AIIABHICTH cepep, Ha-
CeAeHHS.

3. INomryk HOBUX METEOPHUTIB, 1110 BUIIAAU
Ha TEPUTOPIIO YKPAIHH, ¥ IOIIOBHEHHSI METEO0-
PUTHOI KOAeKIIiI HalioHaAbHOTO HAyKOBO-
npupopHudoro mysero HAH Ykpainu.

Y 1996 p. BipAiA KOCMOEKOAOTIT Ta KOCMiU-
HOI MiHepaAoril yBIUIIOB AO CKAAAYy HOBO-
CTBOPEHOr0 [HCTUTYTY reoximil HaBKOAUIII-
HBOTO cepepoBuilla HAH Ykpainu, gxuit
opraHiszyBas akapeMik E. B. CoboroBuy, are
B 2015 p. y 3B'I3Ky 3 IIOCAIAOBHUM 3MillleH-
HAM B [HCTUTYTi aKIleHTy AOCAIAKEHD 3 I'eo-
XiMIYHOT'O TIPOIAI0 HA TEXHOAOTIUYHMM BiA-
MIA KOCMOEKOAOTI1 Ta KOCMIYHOT MiHEPAAOTTi,
3a pimeHHAM BipAireHHS HayK IPO 3eMARO
HAH Ykpainu, Oys nepeseperuit oo [I'MP.
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®akTUYHO, Ile OyB OAUH i3 aKTyaAbHUX eTa-
IIiB CTPYKTypuU3allil AKapeMil Ha OCHOBI BiA-
IIOBIAHOCTI HANIPAMY AOCAIAJKEHHSA HAYKOBIN
TeMaTulll [HCTUTYTY.

BripopoB>K 25-piuHOrO MEPiOAYy yV BIAALAIL
YCIIIIHO IPOBEAEHO 1 3aBEePIIEHO AOCAIAKEH-
HA 110 DYHAGMEHTAABHUX TeMax: «KocMoreHHi

Puc. 2. AOCAIpAKEHHS METEOPUTIB IIip ONTUYHUM Mi-
kpockonoM. H. B. Knuans, KaHA. reon. HayK.
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B. I1. CEMEHEHKO

Puc. 3. EnekTpoHHOMIKpOCKOMiuHI pAocAipkeHHsS MeTeopuTiB. K. O. IIIKypeHKO, KaHA. TeOA. HayK.

IIpollecu MiHeparoyTBOpeHHd» (1991—199)5),
«BrBUEHHS KOCMIYHOI PEYOBUHU K IIOTEH-
LIMHOTO AJKepeAd MiHepaAbBHUX PECYypPCiB KOC-
mocy» (1996—2000), «MinepaabHi pecypcu
CoHJIYHOI CUCTEMU Ta MEPCIEeKTUBU 1X PO3-
pobku (2002), < KocMoeKOAOTIUHi acTIeKTH BU-
HUKHEHHS Ta €BOAIOIIi1 TEPBUHHOI PEYOBUHU
Cousunoi cuctemu» (2001—2005), «Minepa-
AOTis Ta TeHEe3UC MMAOBOI KOMIIOHEHTHU ITPOTO-
A@HeTHOI TyMaHHOCTI» (2006—2010), 3a ipo-
exToM AKHT «I'Tomryk Ta AOCAIAKEHHS Uy KO-
piAHUX (bparMeHTiB B MeTeopuTax» (1994—
1995), a TaKO’K 3axXUIlleHi KAaHAMAQTCHKI AIC-
epranil: «CTPyKTYpHO-MHUHEPaAOTUYeCKHe
npeoOpa3oBaHUsa JKEAe3HBIX MEeTEOPUTOB
B IIpolleccax YyAApHOro MeTaMopdusMa
(b. B. Teptuuna, 1992), «TepMmuueckas uc-
TOPUSA TTAAAACUTOB 110 AAHHBIM MUHEPAAOTo-
reOXUMUYECKNX U TPEKOBLIX HCCAEAOBa-
uuti» (FO. B. boupap, 1994), «Ocob6AMBOCTI
CTPYKTYPHO-MiHEPAAOTIUHOI HEOAHOPIAHOCTI
HepiBHOBasKHUX XOHAPUTIB Kpumka (LL3) i
CapatoB (L4)» (A. A. I'ipiua, 2000), «ITeTpore-
He3MC JKUABHOI'O BUIIOBHEHHS TPIIlIUH y I'Pa-
HiTOIpAaX KpuBoOpidskoro ta KopocTeHChKO-
ro pationiB» (C. C. CmiBak, 2000), «Po3moain
137Cs ta *Sr B OpraHO-TAMHHUCTHX CKAGAOBHX
I'PYHTIB YKpaincekoro IToaicca» (A. M. Pos-
KO, 2011), «MiHepanoris Ta TOXOAKEHHS TOH-
KO3EepHUCTOI peUYOBUHM MeTeopuTa Kpumka»
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(K. O. lllxyperko, 2016), «HikeaucTe 3aaizo
3BUYAMHUX XOHAPUTIB K IHAMKATOP YMOB
YTBOPEHHS Ta €BOAIOLII MAaTEePUHCBKUX TiA
meTeopuTiB» (H. B. Kuuanb, 2016).

3a pe3yAbTaTaMM MiHEpPaAOTIUHHUX AO-
CAIAKEHb METEOPUTIB OTPUMAaHO HOBI AaHI
1IOAO0 KOCMiYHOI pedoBUHU [Semenenko,
Girich, 1995; Semenenko et al., 2003, 2004],
10 € BAarOMUM BHECKOM Y PO3BUTOK 3HaHb
npo noxopkeHHda CoHsAuHOIL cuctemu. Cepep,
HUX HaUBIAOMIIINMU € TaKi AOCATHEHHS.

3HalipeHi HeBipoMi paHillle pPi3HOBUAU
KOCMIUHOI PEeYOBUHH, IO AAAO 3MOIY BU-
KOPUCTATHU 1X SIK HE3aAeKHUX «EeKCIIepTiB»
Y BUPpIIlIeHHI AUCKYCIMHUX IIUTAHL T'€OAO-
rii. 3HaxiAKa HOBOTO Pi3HOBUAY BYTAMCTHUX
KCEHOAITIB y XOHAPHUTAX € OAHO3HAYHUM
MATBEPAKEHHAM abioreHHOI IIPUPOAU OP-
TaHIYHUX CIOAYK PAHHBOI 3eMAi, a TaKoXK
1X MeTaMOpP(@IiYHUX IOXIAHUX — rpadiTy Ta,
MMOBIPHO, TOPIOYNX KOTTAAUH.

Ynepiite iAeHTU(QIKOBAHO PEAIKTHU ITepBic-
HOI aKpellilfHOI CTPYKTYpH [Semenenko et al.,
2001], ckAapeHOI HU3BKOTEMIIepaTypPHUMU
3apOAKAMU XOHADP. 3POOAEHO IIPUIYILIEeHHS
PO eAeKTPOCTaTUYHE 3AUTIaHHSI CUAIKATHO-
ro IMAY Ha 3aTpaBKaxX 3epeH MeTaAy 3 IIO-
DAABIIINM MOTO TepenAaBA€HHAM, 1[0 MOJKe
CIIDUUYMHIOBATHA BCe CTPYKTypHe 1 XiMmiuHe
Pi3HOMAHITTS XOHAP Y MeTeOpUTax.
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YcTaHOBAEHO, IIJO MArHeTUTOBMICHI BY-
TAMCTI KCEHOAITH € IPOAYKTOM akpellil He-
PIBHOBa’KHOT'O MiHEPAABHOTO TUAY, KUY 3a-
3HaB HE3HAUHOI 3MiHU B pe3yABTATI BOAHOTO
MeTamMOp(}i3My Ha PaHHIX eTallax PO3BUTKY
NIPOTOIAAHETHOI TYMaHHOCTI i MO>Xe OyTH
IPOTOTUIIOM MPUMITUBHOI KOCMIYHOI pedo-
BUHU — BYTAUCTUX XOHAPUTIB rpynu CL.

Ymepire B MeTeOpUTaX AlarHOCTOBAHO
KOCMIYHY pe4OBUHY, OAU3BKY AO MiHepaAb-
HOTO KOMIIOHEeHTa KoMmeT [Semenenko et al.,
2003], g1Ka HaAEKUTb AO BYTAMCTUX XOHADPU-
TiB HEeBIAOMOI XiMIUHOI I'PyIId 1 YTBOPHUAACh
Y Pe3yAbTaTi akpellil OpraHiyHOl PeYOBUHH,
MiHEpaAbHOTO IIUAY, BUCOKOTEMITIEPATYPHUX
XOHAP ¥ reTepOreHHUX 3a 130TOIIi€I0 KMCHIO
CUAIKATIB.

3HaAWAEHO HOBIi AN METEOPHUTIB MiHEepaAmn
— caMOPOAHi BoAbdpam i cpibro [CemeHeH-
Ko, [ipiu, 2012], gKi € iHAUKaTOpaM1 BUCOKO-
Ta HU3bKOTEMIIEPAaTyPHUX IPOIECiB MiHepa-
AOYTBOPEHHS.

Y HepiBHOBa)XHOMY XOHApPUTI Kpumka
AlQTHOCTOBAHO PEAIKTH II€PBiCHOIO IHAY
[Cemenenko Ta iH., 2014], pi3HUU CTYHIiHb
TpaHcdopMallil 9KOTO 3yMOBAEHUMN IIPOCTO-
POBOIO Ta XPOHOAOTTYHOIO 3MIHOIO XIiMIYHOTO
CKAQAY ITMAOBOTO KOMIIOHEHTA ITPOTOIINAHET-
HOI TYMaHHOCTI B IePioa TTOAIXPOHHOI aKpelTil
MaTEePUHCBKUX TiA METEOPUTIB.

OTpuMaHO OpUTiHAABHI A@HI IIOAO HMMO-
BIpHOTO YAQPHOTO CHUHTE3y OPraHiuHoOl pe-
YOBUHU 3 BYTAEIEBMICHUX KOMIIOHEHTIB
MeTeopuTiB [Semenenko, Golovko, 1994] 3a
pe3yAbTaTaMU CTPYKTYPHO-MIHEPAAOTTUHUX
1 XIMIYHUX AOCAIAKEHB XOHAPUTIB Barbotan,
Charsonville i [TepBomaricbkuii.

Yrepiiie B MeTeOpHUTaX BUBYEHO HaHOMeE-
TPOBI 3epHa MiHEPaAiB i BUAIAEHO 1X TeHEeTHY-
i Tunu [Semenenko et al., 2011]. 3pobareHO
NPUIYIIEeHHS II[OAO MIABUIEHOI aKPeIlifnHOL
3AQTHOCTI HAHO3ePEH, IK CITyCKOBOTO MeXxa-
Hi3My IIMPOKOMACIITaOHOI ITEPBiCHOI aKpeITil
CHAIKAQTHOTO Ta METAAO-CYAB(IAHOIO IUAY B
nepioa 3apOAKEHHS KOHCOAIAOBAHMX TiA
IPOTOIIAAHETHOI TYMaHHOCTI.

BusicHeHO XapakTep MOIINPEHHS Ta MOP-
doAOTiuHI  OCOOAMBOCTI HHUTKOIIOAIOHUX
KPHUCTaAIB Pi3HOI IPUPOAM B MeTeopUuTax. Ao-
BEAEHO, 1110 HUTKOMOAIOHI KpUCTaAU MEeTeOo-
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PUTIB MalOTh CHiABHI MOP(OAOTiUHI O3Ha-
KM i3 3eMHUMM IPUPOAHUMM Ta HITyYHUMU
KPHCTaAaMH, X0Ua 1X XiMIYHUU CKAQA, YMOBHU
1 cepepoBUlIlle YTBOPEHHS Pi3HI.

CAip 3ayBa’kKUTH, 1110 OCOOAMBE 3HAUYEHHS
AASI PO3BUTKY KOCMIUHOI MiHepaAorii B YKpa-
1HI MaAM HayKoBa i (piHaHCOBa HIATPUMKA
BIAAIAY BIAOMMMU 3aKOPAOHHUMU AOCAIAHU-
kamu K. TTeponom (@panris), €. ApoureBu-
geM, [. Mak®epconom i Ajk. BaccepOyprom
(puc. 4) (CLLIA), A. Bimmodomi E. Ecbeprepom
(Himeuunna), C. Paccea (Beauka Bpuranis), a
TAKOJK CIIIABHI 3 HUMU AOCAIAKEHHS PIAKICHO-
TO 3a CBOIMU XapaKTEPUCTUKAMU YKPATHCHKO-
ro meteopuTta Kpumka B AabopaTtopisix Opan-
mii, Himewunnu (puc. 5) i CIIA 3a Takumu
HAyKOBO-AOCAipHUMY TpoeKkTaMu: INTAS 93-
2101(1.06.93—30.11.96) Ta INTAS 93-2101 Ext.

RECUENL
WELCOME BE

Puc. 4. Bipomuii kocMoxiMik mpodgecop AK. Baccep-
oypr (CIIA), skuti yrpoposxk 1991—2002 pp. 3a Baac-
HUU KOIIT BUIIKCYBAB i HAIIPABAYB Ha HAIIl BiAAIA KO-
IITOBHY IIOPiYHYy MAIMCKY Ha )XypHaA «Meteoritics
and Planetary Sciences». Mi>kHapOAHUM CUMIIO3iyM 3
BUBUeHHS Mapca, [Tapux, 1999 p.
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(1.04.97—31.03.99) «ITorryk Ta AOCAAKEHHS
HOBOT'O THITY He3eMHOI peYOBMHMI» (YKpalHa—
Opannis—HimMeuunna—I 0AraHAiS), HayKO-
Bui KepiBHUK — B. I'l. Cemenenko; Ng 50209
«IIpupopa rpadiToBMiCHUX (PparMeHTIiB y
xoHApHTI KpuMKa» y CMITCOHIBCBKOMY iHCTH-
TyTi (Bamuurron, CIIA, 1.10.974—31.12.97),
HaykoBul KepiBHUK — B. [1. CeMeHeHKO;
DFG-AZ GRK 189/3-98 «BuHMKHEHHS Ta €BO-
atortiga ConguHOil cucteMu» (1999—2000) ta
436UKR 113/51/0-1 «MicTepuT K HauGiABII
IMOBIpHA KOMETHA PEYOBMHA CEPEA METEOPU-
TiB» (2001—2002) B [HCTUTYTI IAQHETOAOTIT
(MroncTep, HiMedyunHa), HQyKOBUY KEPIBHUK
— B. I'l. Cemenenko; «MikpoaHaAiTUUHi AO-
cAipReHHS XOHAPUTIB II» (2004) B IHCcTUTYTI
naaHetoAorii (MroHctep, HimeuumHa), Ha-
YKOBHUM KepiBHUK — npod. A. bimrod, cmis-
BUKOHaBenb — A. A. ipiu. CniBpoOiTHUKHU
BipAIAY Opanu yd9acTh y Mi>KHapPOAHUX KOH(pe-
peHIiax MeteoputHoro ToBapucTsa (I Tapuk,
Opamnrrisg, 1992; HopHoroaoBka, Pocist, 1994;
Bammmurron, CLIA, 1995; Bepain, Himeuun-
Ha, 1996; Batukan, Itaris, 2001; MioHcTep,
Himeuunna, 2003); Mi>KHAapOAHUX METEOPHUT-
HUX KoroKkBiyMax (Hopaaiaren, HimeuunHa,
1999, 2000, 2002; Kpakis, IToanmia, 2010);

T

KOoHepeHIisax €BponencbKOTro TOBapHUCTBa
i3oTomHUX AOCAipAKeHb (Kcbomyk, [Toablia,
1994; ByaanemTt, YropmuHa, 1996; Kpaxkis,
IToapma, 2000). HariBakaubini pesyabTa-
T AOCAIAKEHB ONyOAIKOBAHO B >KypHaAax
«Geochemical and Cosmochemical Acta»,
«Meteoritics and Planetary Science», «Mi-
neralogical Magazine» ta «['eoximis».

Yu € y BipAIAL TpoOaeMu? 3BHYAWHO €,
IpuYoMy XpoHiuHi. [lepirta 3 HUX — IHCTPY-
MeHTaAbHa 0a3a, Apyra — KaApH, TOOTO BiA-
CYTHICTB ICTUHHOI'O IHTEpPEeCy y MOAOAL AO
HayKoBOI poOoTu. MaTepiaAbHO-TeXHIUHe
3a0e3mnedeHHs BIAAIAY IBHO He BIAIIOBipaE€
IIOCTAaBAEHUM 3aBAAHHAM AOCAIAKEHHI. Y
nepiop nepedyBanHg B I'HC HAH VYkpai-
HU Bipaia OYB iHIIII@TOPOM i MPOMOYTEPOM B
OTPUMAaHHI HHW3bKOBAaKyyMHOTO €AEKTPOH-
Horo Mikpockotma JSM-6490LV ¢ipmu JEOL
(AmoHisT) 3 eHepropAuCIEPCHUM CIIEKTpOMe-
TpoM OXFORD INCA Energy 350, Bukopuc-
TaHHS KOO BIPOAOBK 7 POKiB CIIPUSIAO IIPO-
BEAEHHIO TOHKUX AOCAIA’KEHb METEOPHUTIB.
Ha mett yac y BipAiAl € AnIITe OITHYHI MiKpO-
CKOIIY i XiMiuHa Aab0paTOpis, @ MiKpPO30HAOBI
Ta EAeKTPOHHOMIKPOCKOMIUHI AOCAIAKEHHSI
3ALMCHIOIOTH Ha CYyYaCHIN IHCTPYMEHTAABHIN

Puc. 5. Mikpo30HAOBe AOCAIAKEeHHS MeTeopUTiB B IHCcTUTyTI nAaHeToAOrIl. HiMeuunna, MroHcTep, 2001 p.
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Puc. 7. 3pa3ku meteopura YiHre, fKi OyAu 310paHi B eKCIIeAUIiMHNM Iepioa y 1981 p.
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Puc. 8. MeTeopuTHa eKCIIeAUITis IiA dac MONIYKY 3aKapliaTCbKOIO MeTeOpHUTa, 1o BIaB 17 aucromapa 2001 p.
Ksitenn 2006 p. XoaroAHO, Ao, 3AiBa HAIpaBO B ApyroMy psiai (ctosit): M. H. Kupuatok, T. M. 'opoBeHko,
A. A\.Tipiyg, B. B. Pomanioxk, T. . Kuciap, A. M. Po3ko; y nepiioMy psai (cupars): B. I1. Cemenenko, K. B. Kopo-

T4, O. I. AreKceeBa.

Puc. 9. Opus i3 pobouynx MOMEHTIB
mip 49ac IPOBEAEHHS MEeTEOPHUTHOI
eKCIlepUIIil B 3aKapnarTi y OepesHi
2004 p. Ha mepepnboMy maaHi —
KaHA,. TeoA. HayK A. M. Posko.

0asi I'MP, I'HC 11 Texuiunoro nerrpy HAH
YKpainu.

3 2016 p. BipAIA KOCMOEKOAOTIT Ta KOC-
Mi9HOI MiHEpPAaAOril Ipaloe Hap S-pPivHOIO
dpyHAAMEHTAABHOIO TeMOI0 «OCOOAMBOCTI
(popMyBaHHI METAAOCHAIKATHOI Ta BYTAe-
11€BMiCHOI PEUOBUHU B AOTIAQHETHUU TTePioA,
po3BuTKy COHSAUHOI CUCTEMI», IEPCIEKTUB-

190

HiCTH BUBUEHHS SIKOI 3a0e3lleueHa He AUllle
3HAYHUM OOCATOM PE3YABTATIB AOCAIAKEHHS
MeTeOPUTIB i IpodeciiHUM piBHEM, a 1 3Ha-
XipAKaMM B METEOPUTaX PiAKiCHOI AASI KOCMIiU-
HUX 3Pa3KiB K MiHEPAABHOI, TaK i OpraHiy-
HOI BYTAEIIeBMiCHOI pe4OBUHU. AOCAIAKEHHS
BIAAIAY 30CepepsKeHI Ha BUIBAEHHI (Di3UKO-
XIMIYHAX IIPOIECiB yTBOPEHHS Ta €BOAO-
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«MecTo >KeHIIMHBEI — Ha KyxHe!»...HaBiTh B ekcneputii. Tyarycka, 1988 p.

il METAAOCHAIKATHOI Ta BYTAELIEBMiCHOIL
PEYOBUHU B IIPOTONAAHETHIN ra30-IIMAOBINU
TYMAHHOCTI Ha PaHHIX eTalax 3apOA’KeHHS
COHAYHOI CUCTeMHU, B MAaTEepPUHCHKUX Tirax
MeTeOPHUTiB, a TAKOXK Y METEOPUTAX B yMOBaX
3eMHOTO BUBITPIOBAHHA. MeTarOCUAIKATHI
MiHepaAu Ta ByI'AelleBMiCHa PeuYOBHHA € BajK-
AUBUMU CKAAAOBHUMU IIUAY IIPOTONAQHETHOI
TYMaHHOCTI, MAaTEePUHCBKUX TIA METEOPHUTIB,
a TaKOJK 3eMAi, TOMY 1X BUBUEHHS AQ€ 3MOI'Y
HaOAM3UTHUCS AO PO3B's3aHHA (PyHAAMEH-
TAABHOI IPOOAEMU IIEPBICHOTO CKAAAY 1 IIO-
XOAJKEeHHSI Halllol IAQHeTH, a TaKOXX 3aKo-
HOMIPHOCTEHN PO3IIOAIAY B HIM MiHEpPAABHUX
pecypcis.

OpHI€10 3 ICKPaBUX CTOPIHOK KOCMIUYHUX
MOCAIAKEHB B YKPAIHI € opraHisarisa i mpose-
MEHHSI METEOPUTHUX eKCIIeAutit (puc. 6—10),
a TAKOJXX IIONYASpHU3allid 3HaHb IIPO METEeO-
PUTH cepep HAaCeAeHHs, 3aBAIKU SKUM Me-
TeOpUTHA KOAeKIlisg HarioHaaABHOTrO HayKOBO-
npupoaHudoro myseto HAH Ykpainu normo-
BHUAACH 3paszkamMu MeTeopuTiB CixoTe-AAiHb,
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Yinre, Taakis, I'py3bke i Bepxuint CaaTiB.

Ha >xaas, 3 yCBIAOMAEHHAM HayKOBOI IIiH-
HOCTI €K30TMYHMX 3Pas3KiB 3HAYHO IIIABU-
IIWBCSA 1 @KIOTa’KHUU ITOIIUT Ha METEOPUTH,
0COOAMBO Cepep IPUBATHUX KOAEKIIOHEPIB,
IO AOCUTB YCKAAAHUAO POOOTY 31 300py, KO-
AEKIIIOHYBaHHIO, 30epe’KeHHIO Ta BUBYEHHIO
HOBHX 3Pa3KiB METEOPUTIB He AMIIIE B HAIIN N
KpaiHi, a ¥ B yCbOMY CBITi. BIAKpUTTS AeprKaB-
HOTO KOPAOHY YKPAIHU CIIPUAAO 3a0X04YEHHIO
IHO3eMHUX AUAEPIB AO HEAETAABHOT'O 300Dpy
METEOPUTIB, @ XaDapHUIITBO MUTHUKIB — 1X
BHBE3€HHIO 3a 1I Mepexki. AHekcis Kpumy i
okymanuia AoHbacy Pociero yHEMOKAUBUAU
peecTpalio HOBUX IAAIHb 1 3BHAXIAOK MeTeO-
PUTIB Ha IIUX YaCTUHAX YKPAIHCHKOI TEPUTO-
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A brief history of the Department of Cosmoecology and

of M. P. Semenenko Institute of Geochemistry, Mineralogy
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Cosmic Mineralogy (to 50-anniversary

and Ore Formation NAS of Ukraine)

V. P. Semenenko, 2019

The history of origin and evolution in Ukraine of mineralogical studies of cosmic samples,
mainly meteorites, and the main stages of formation of the Department of Cosmoecology
and Cosmic Mineralogy at the M. P. Semenenko Institute of Geochemistry, Mineralogy
and Ore Formation and the Institute of Environment Geochemistry of the National Acad-
emy of Sciences of Ukraine are given. It is shown, that the basis of mineralogical study of
meteorites, their gathering and collectibility in Ukraine was founded by academician V.I.
Vernadsky in the 1930's. Since 1969 the mineralogical studies of meteorites were provided
at Lviv University, and cosmochemical ones did at the Institute of Geochemistry and Phys-
ics of Minerals of the Academy of Sciences of Ukraine. Academicians M. P. Semenenko,
E. K. Lazarenko, E. V. Sobotovich, docent A. A. Yasinskaya were organizers and ideologists
of these studies. In 1987 E. V. Sobotovich realized the idea of E. K. Lazarenko and created
within the Department Nuclear Geochemistry and Cosmochemistry a laboratory of Cosmic
Mineralogy, which was eventually transformed into the Department of Cosmoecology and
Cosmic Mineralogy. Data on the main stages of the department development, its main
scientific directions and the most important results of the cosmic material study are given.
Importance of the department support by the well-known Western scientific centers, as
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well as joint with them research projects, realized on the modern instrumental basis, is
remarked. Special attention to expeditionary work of the department on the meteorites
gathering, the perspectives of their study, and current problems, which are connected
with limited possibilities of cosmic samples collecting, the modern level of research as
well as impact of political and social disasters on the evolution of fundamental science

is accentuated.

Key words: deparment history, founders, cosmic mineralogy, cosmochemistry, mete-
orite, chondrite, new kinds of cosmic material, new minerals, meteoritical expeditions.
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