16. PESIOMETA
HA HAYYHUTE ITYBJIMKALIUHU HA PYCJIAH NUBAHOB KOCTOB
ITO KOHKYPC 3A 3BAEMAHE HA AKAJEMUYHATA JJBXHOCT
“ITPO®ECOP”

O6mo 112 Opos ny6nuxamuu, or kouto 10 MoHorpaduyHu U cOOpHU HU3TAHUS
(momepa Al1-Al10 no crucekk 6.4a), 97 craTiuM B CIIMCAHUS M JOKJIAAM OT HaydHHu (popymu,
BKJIIOUUTEJIHO paslupeHu pestomera (Homepa 1-97 mo cruchbk 6.40) U 5 yueOHU u3naHus
(momepa K1-K5 1o criucek 6.4B).

6.4a. HAYYHHU NYBJIMKAIIUU: MOHOI'PA®UYHHU U CBOPHU U3JAHUSA
Oo6mo 10 6post (Homepa A1-A10), KOUTO ca pasmpeaesieHH 1O BHA KAKTO CIIC/Ba:
monorpaduu 4 6post — Al, A2, A3 u A6; ydacTusi ¢ pa3zieny B KOJIEKTUBHU MOHOTpaduu ¢
Hay4YHONonyJsipeH xapakrep 3 Opos — A4, AS u A9; 6ubnuorpadun 2 6pos — A7 u AlO0;
IJIaBeH peAakTop Ha uzganue 1 O6poit — A8. Ot Bcuukute 10 6pos nznanus 2 6pos — Al u A2
ca Ha aHIVIMHCKU e3uK U 3 O6posa — A4, A5 u A10 ca ABye3W4HU WIM HA HSAKOJIKO €3MKa IpU
o6ubnuorpaduure. ABTOpCKa MO3ULMA: 8 IbTU €IUHCTBEH WJIM I'bPBU aBTOP U 2 I'bTU BTOPHU
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Abstract. The book as a comprehensive crystallogenetic overview on the morphology of
minerals based on original ideas and prolonged studies along this subject. Examples of
numerous important minerals are suitably chosen to represent crystallization under diverse
geological setting as well as salient crystal habit modifications. By using structural
anisometricity chain-like (axial or A-type), layer-type (planar or P-type) and isometric (I-
type), respectively pseudoisometric ((I)-type) atomic lattices are differentiated each one of
them including a variable but converging set of crystal habits, indicative of changing
conditions of crystallization. Apart from the classic space groups underlining the dynamic
crystal form shaping structural motifs the Curie point groups, suitably complemented are used
for describing and interpreting the genesis of frequent forms of mineral aggregates. Current
theories of crystal growth are briefly dealt with, attention being paid to the classical layer-by-
layer and the dislocation mechanisms. Crystal growth by accretion of clusters and/or
submicroscopic crystallites under specific natural environments is also discussed. External
and internal morphological features such as scuptures on the crystal faces, hopper, skeletal,
dendritic and spherulitic growth forms are touched fleetingly. The modification of the crystal
forms of the most important rock-forming and ore-forming minerals, presented by their
principal crystal habits is checked by both observation in their natural occurrences and in
many cases by laboratory experiment. The examples used illustrate crystallization and
variation of the crystal habits of minerals in magmatic, pegmatitic, hydrothermal, weathering,
sedimentary and metamorphic environments. Many of these minerals have been objects of
original studies while others, bearing pertinent information on the subject, are cited from
copious literature. The trends of crystal habit variation (the crystallomorphological evolution)
of the minerals could be used and have been used for genetic interpretations and for outlining
corresponding morphological zonalities displaying areas favourably enriched in ores, hidden
intrusive bodies, sources triggering natural crystallization or re-crystallization. In order to
make the book easier to digest and more readable for a wider span of specialists and even to
non-specialists, concise chapters on the symmetry of the crystals of minerals as geometrical
bodies and their internal (atomic) edifices are included with added chapters on their growth
conditions in nature and their application in the various industries. The book is richly
illustrated as required by the topics discussed, the figures (most of them original) added not to
burden, but to elucidate and extend the text. Selected rich bibliography is added, attention
being paid especially to the less known publications in the Cyrillic alphabet. This book, is
intended mainly for geoscientists (mineralogists, geochemists, petrologists, economic
geologists and geophysicists), but it may also profit chemists, crystallographers, soil
scientists, ore-dressing specialists and others of akin trades.
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A2. Deleff, 1., R. I. Kostov. 2004. The
mineral treasures of Brazil. — In:
Deleff, 1. 2004. Phenomenal
Crystals. Pensoft, Sofia-
Moscow, 85-120.

llia Deleff . v
PHENOMENAL CRYSTALS

¢ GIANT QUARTZ CRYSTALS

¥ NIQUE MINERALS IN WORLD MUSEUMS

#GEM TREASURES OF BRAZIL

Abstract. Ilia Deleff was born in 1921 in Bulgaria. He left his country after the Second World
War. Deleff’s life was full of adventures and hard ordeals until he managed to reach the land
of his dreams, Brazil. A specialist in the field of geology and mineralogy, Deleff was given
many prestigious French and Bulgarian government awards in the field of culture, as well as a
number of other awards, including the honorary scholarly title Doctor Honoris Causa. Deeply
convinced that every giant crystal is like a “stone book™ carrying in it invaluable scientific
information, he persistently spread his ideas that the phenomenal crystals of minerals are
natural creations that must be saved and preserved for humanity. The materialization of this
noble aim turned into the meaning of his life. His collector’s passion and his undying love for
the crystal phenomena of minerals are the basic stimulus for the inexhaustible energy with
which he, in the course of several decades, looked for, found and gathered exceptionally
valuable natural crystals from all over the world. Many Western European museums are in
possession of valuable collections or of separate mineral samples provided by llia Deleff. In
1983, France acquired his remarkable collection of giant quartz crystals, exhibited in the
National Museum of Natural History in Paris, and in 1985 he donated to his country Bulgaria
a similar personal collection of unique giant crystals, now constituting the most attractive part
of the Earth and Man National Museum in Sofia. In the first part of the book the author
reveals the wonderful world of the unique giant crystals, as well as the incredible adventures
and difficulties of his life, totally devoted to the phenomenal crystals of minerals. The third
chapter of the book, written together with Dr. Ruslan Kostov, is linked to the mineral wealth
of Brazil with stress on a number of remarkable minerals, including some of the most
important gem varieties. The list of references included is one of the most comprehensive in
its respect.
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A3. KocroB, P. U. 2006. Ckwnoyennume
MUHepanu u Memanu 8 IHCUBOMA HA
opesnume  oOwaeapu. C., TAHI'PA
TaunHaxkPa, 246 c.

Pesrome. Ilpuemanuar 3a mnpapoauHa Ha
npeBuuTe Obarapu CpenHoa3nuaTcKu PEeruoH ¢
JnonuHUTE U Xpedberure Ha 3anazaeH [lamup u
XUWHAYKyIl € €IWH OT Hai-OoraTure IO
OTHOIIIEHHE Ha Pa3sHOOOpa3HM HEMETaJHU U
METAJIHN T0JIE3HU H3KONAaeMHU, C KOHUTO CE€ €
TBPryBajlo Ipe3 BekoseTe. ToBa ompexens
TAXHOTO CTONAHCTBO OILIE KaTO KOMIUIEKCHO
NOOMBHO ¥ pYyJapCKO-METaIypruyHO  —
OCHOBHA XapaKTEpUCTHKA B pa3BUTHETO Ha
LUBUJIM3AL[UUTE.

SbﬂFAPCKA|| BEYHDO CT
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Pycnan; 1. Koctos

CKbIOLIEHHUTE
MUHEPATIV ' METATIV
B KIBOTA HA' IPEBHUTE 5bJITAPU

HEHTBP 3A M3CAEABAHNA HA BBATAPUITE
TAHI'PA TanHakPa VIK

27

Onucanu ca Hal-BaKHUTE T€MOJIOTMYHU MUHEpaIHHU (KBapll, JIA3ypUT; ILIMUHEN; TpaHart;

TIOPKM3) U METaJIHM (3J1aTO U cpedpo; Men; Kels30) MaTephalii, Hapell ¢ MPOU3BEeACHUs Ha
TJIWIITUKATa W IOBCJIMPHU U3OCIIUA. Hpe)ICTaBeHI/I Cca HOBHM JaHHU 3a HAJIUYHUCTO Ha

OBIATapCKUS €THOHUM B TOTIOHUMH M MUHEpanoHUMU. [IpennoxkeHusT Tpy 1aBa OCHOBaTa Ha
rojisiM MacwB OT WMH(oOpMaIus, BOJEIIa 1O M3BOJA, Y€ APEBHUTE OBITapH, Hapex C APYru
HACJICJIVIIN TH TJIEMEHa U Hapou (CBbP3aHu C MUTPAIIMOHHU ¥ AaCUMUJIAIIMOHHU TPOIIECH ), Ca
OWIM eJHH OT THPBUTE W BOJACIIM DPYAapd U METAIyp3u B CHOTBETHUTE PETUOHHM Ha
MecTOoOOWTaBaHe, KaTo Te3H Mpodecun ca Ouiy MpeHaCSHU U ChXPaHsIBaHU Mpe3 BeKoBeTe. Te
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ca OWIM CBHIIO Taka BOJCIIUTE 3JIaTapy U IOBEIHUPH, 3aHMMAaBaJIM Ca C€ C TIUNTHKA WU
OmxyTepus, a ChbLUIO0 Taka C MOHETOCEUEHE, METAJOIJIACTHKA M JKeJle3apcKu 3aHasT. Te ca
THPTyBaJIM ChC CKBIIOIEHHU MUHEPATH, OMOTeMOJIOTHYHA MAaTePUAIA M METAJTHU U3/ Ha
OTPOMHHU DPA3CTOSHUA. B mocoyeHHuTe acmeKTH Te3u 3aHasTH U JIEHHOCTU T'M MPEeBpbHUIAT B
€HU OT HAPOJUTE — MBUIN3AaTOPU HA KbCHOAHTHYHUS U CPEIHOBEKOBEH cBAT. HakpaTko ca
NpOCJIEIeHH TPaJULMUTE HA JPEBHUTE OBIrapyu B OTOENSA3aHUTE MPECTHKHU CTOMAHCKU
neriHoctn B Ctapa Benuka bwarapus, Bomkka bbarapus u AcnapyxoBa bbirapus.
Mounorpaduara uznuza noa NeS57 B mopeauuarta “bbiarapcka BedyHOCT” OT W3JaHHUA Ha
O6moo6bsarapckata ¢ounanus TAHI'PA TanHakPa, uuiiTo W3maHus OCBEH y Hac ce
pa3npoCTPaHSBAT BB BOJCIINTE CBETOBHU OMOITUOTEKH.

CbABbPXXAHUE
VYBox
1. T'eonoro-reorpagcka u ucropuyecka xapakrepucrtuka Ha Ilamup-XuHIyKyIIKUs perioH B
Cpenna A3zus ¢ ornen Ha eTHoHMMa banx (banxapa; banxuka; bakrpus; bonop)
2. HemeTasiHy MOJIE3HU U3KOIIAEMHU
2.1. CKbIIOLIEHHH U ICKOPATUBHU MUHEPAIN
2.1.1. KBapir (TuIaHMHCKY KPUCTAJ U XaJIIE0H )
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JIureparypa
VYka3zaTen Ha MUHEPAJIHUTE, TEMOJIOTUYHUTE U METAIIHUTE HAa3BaHUS



A4. Kocrtos, P. U. 2010. IIstaTr Ha
JPEBHUTE Obarapu oT B’I)JIFAPI/IH
CpeaHoa3uaTcKara MnpapoauHa KbM
EBpona. Mctopuyecka U CTOIaHCKA
reorpabusa. — B:  bwreapus.
Teoepaghcku  amaac.  Bulgaria.
Geographic  Atlas  (peo. MU
Konpanes). C., TAHI'PA
TauHaxPa, TANGRA TanNakRa,
c. 18-33 (aBye3nuHo, Ha OBJITAPCKH
Y Ha aHTJIMKCKU e3uK; 220 c.)

Pe3rome. YBoaHata cratust B ATiiaca Ha bbiarapusi € mocBeTeHa Ha CTOIAHCKaTa UCTOpUs Ha
npesuute Obnarapu. Haii-npeBHata Obirapcka 3emsi (IpapoiuHa) ce€ € Hamupaia Ipu
riannHata VIMeoH, KosTo ce pas3riiex/ia KaTo ChOMpaTEeIHO MOHITHE Ha BUCOKUTE IJIAHUHH B
pationa Ha CpenHa A3us, oOxBamamy IOeH TaKUKACTAaH W CEBEPHUTE YacTH Ha
Adranucran, Uaausa u Ilakucran — [lamup m Xuanykym. To3u pailoH Ha paBHHHUTE H
TUTAHUHCKUTE JOJIWHU € OWJI ¥ MPObIKaBa Aa ObJie eqHH OT Haii-Oorature B Cpeana A3us Ha
METaJHU ¥ HEMETAJHM TOJIe3HH W3Komaemu. Tyk ce cpemar Men, 3jaTo, cpedbpo, Kamal u
JKENA30, a ChIIO Taka pPa3HOOOpa3HU IOBEIMPHU U TPOMHUIILIEHH MUHepanu. [IpeBHHTE
OBITapu ca ce 3aHHMaBalii C ThPCEHe, J00HUB, 00padOTKa U THPTOBHSI ¢ OJIATOPOIHU METAIU U
CKBIIOLICHHU MUHepanu. Ta3u TsAXHAa JEHHOCT Ce€ CBbp3Ba C KOHKPETHATa TE0JI0KKa
00CcTaHOBKA Ha MECTOOOHUTABaHE U € B 3aBUCHMOCT OT MHUHEPAIIHUTE PECYPCH B CHOTBETHUTE
MpEAUIAaHMHCKH W TUTaHWHCKU paiionn. OcBeH mouatuero banx (bamxapa; baktpus), c
€THOHUM OTTOBApSII Ha JIPEBHUTE OBJITapu CE CBBP3BAT OIIE PEAUIA TPEAUMHO TUIAHWUHCKHU
3emu B ceBepHa Muaus u [lakucran, kakto u B M3rouen [Tamup (bonop; banxuka). Yact ot
JIpEeBHUTE OBJTapW MO-KbCHO C€ € Hacoumsjga KbM MoAHoXuaTa Ha KaBka3, a npyra e
MpOIbIKUIIA OTBB pekara JloH Ha 3aman. Ilpu cBouTe MuUrpanuu, nonajaiku B paBHUHEH
paifon, Hanpumep Bomxka bwarapus, npeBHUTEe OBJrapu pa3BUBAT 3aHASATH, KOUTO ca
CBBP3aHH C IOBETUPHOTO €0, METAI000padOTKaTa, CTHKIAPCTBOTO, KAKTO M C ThPrOBHUSTA
Ha IOBEJIMPHU MUHEpaId, METanHU u3aenus u coi. Cbhb3JaBaHETO Ha JIbpP)KaBH, BHCOKaTa
3eMeZeICKa U TPaJCcKa KyJATypa U MPOTOMPAHCKUAT IPOU3XOJ ca TPUTE OTIIMYNATEIHU YEPTH
Ha JpeBHUTE OBJrapu N0 3aceiBaHeTO MM Ha bankaHckus momyoctpoB. KbMm Te3u Tpu
XapaKTePUCTUKHA MOKE JIa ce 0OABU ThPCEHETO W JOOWBAHETO HA Pa3HOOOpPA3HU METATHH U
HEMETAaJIHU I0JIE3HN H3KomnaeMu. [IpencraBeHa e kapra Ha MUHEPATTHUTE PECYPCH IO ITBTS Ha
JIpeBHUTE ObJArapu OT mpapoiuHarta u KaBkaBkus peruoH. B KojekTHBHUS MOHOTpaduieH
TPYA ca BKIIOUEHU CIEIHUTE OCHOBHU pa3zienu: ['eorpadcko MONOKEHHE W TPaHUIM Ha
bovarapus; ['eonorust u pened; Knumar; Boau; [louBu, PacTuTeTHOCT U KUBOTHHCKH CBAT;
Hacenenue u nemorpadcku npouecu; CronanctBo; Typuctuuecku pecypeu; OKoiHa cpena.



AS. KocrtoB, P. 1. 2008. Munepannute HPHPOI[ATA ;

pecypcu. Mineral Resources. — B:
Ipupooama na bvneapus. Bulgaria’s
Nature (peo. K. Huxonosa). C.,
TAHI'PA  TanmHakPa, TANGRA
TanNakRa, c¢.  122-127, 233
(IBye3n4yHO, Ha OBJTapCKU M Ha
QHTJIMACKH €3UK).

Pe3iome. Ta3u konekTHBHA MOHOTpadus € €HO JIYKCO3HO M 00raTo MIFOCTPUPAHO JBYE3UYHO
(Ha OBirapckM M aHIVIMHCKU €3MK) HM3JaHue-ajaOyM, MOCBETEHO Ha BCHUYKHM AaCHEeKTH Ha
npupoaHara cpena B PenyOnuka bwiarapus. Beeku pasgen Ha M31aHUETO, MPEICTABEHO OT
roJIsiM aBTOPCKU KOJIEKTUB, € HallMCaH OT BOJEI CHEUAINCT B ChOTBETHOTO HAIpaBJICHUE,
KOMTO € IperoaaBares B Halll YHUBEpCUTET. B pa3zena, mocBeTeH Ha MUHEPATHUTE PECypcH,
Clel MaJdbK HCTOPUYECKH NpErye]l, HAaKpaTKO ca pasriie/laHd Hal-BaXHUTE 3a CTpaHarta
METaJIHW U HEMETaJHW IIOJE3HU IOJIE3HHM H3KOMAeMH, C aKLEHT Ha HAKOU HOBEJIUPHU
muHepanu. OT0ens3aHo € BUIOBOTO pa3HOOOpa3re Ha MUHEpAINTEe y Hac, KaTo ca M30pOeHH U
HOBMTE 32 HayKaTa MMHEPaJH, OTKPUTH B cTpaHata. B Oubnuorpadusita ca BKIOYEHU Haii-
Ba)XHUTE 0000111aBaIly TPYOBE MO pa3riekaaHaTa TeMaTHKa.

CbABbPXXAHUE
BBBEJEHUE: Jlanuu 3a Penmyonuka brnrapusi; KpaTtka ucropust Ha bbirapust u 6birapure;
boearapckute ob6ektu B Cnmcbka Ha CBETOBHOTO KYJITYPHO M TPHUPOJHO HACIEICTBO IO
3akpuiara Ha OHECKO
[MPUPOJATA HA BBJI'APUA
3emama na bvaeapus: Ilnanuaure; Munepanuute pecypeu; Bonnoro 6oratctso; Ilemepure;
buonoruanoTo pazHoobpazue
3awuma na npupooama é bvacapusa:. Haumonanuau napkose; [Ipuponnu napkose; PesepBatu
U noaabpkanu pesepsatH; llpupomara na bwiarapus B cBeroBHara mpexa Ha FOHECKO
“YUoekbT u Owmocdepara”; IlpupogHu 3a0elneKUTEIHOCTH; 3alUTEHH MECTHOCTH,
bparapckoTo npupoa03aIMTHO 3aKOHOAATEICTBO
IIpupooama na Bvreapus 6 xy0odcecmeeHomo meopuecmaso
ITPUJIOXXEHUS: Pactenus, rp0u, )KMBOTHM W BKaMEHEJIOCTH, CHABPXKAIIM HA JATHHCKU
uMero Ha bearapus; Jluteparypa



A6. KocroB, P. U. 2012. Meouyuncka

Pycnan-W. Koctos
Munepanocus. Jlewebnu munepanu u

Kpucmaniomepanus: ucmopus u IRt
cucmemamurxa. C., UK “Cs. Hpan M “‘—L H‘LA ]:
Puiicku”, 251 c. MUHERA@TAS

HY MUWHEPAN MKEUCTANOTEPANMS:
NCTOPVA M. CIETEMATVIKA

Pe3rome. MeauuuHckaTa MUHEpAJIOTHs € Js1 OT MEJUIMHCKATa Ieoyiorus (€KOJOorMyHaTa
reosiorysl) B IIMPOKUS CMMCBHJI Ha TOHATHETO. TS € MpsSKo CBbp3aHa oOIlle C HayKaTa
OMOreoXuMUs ¥ ¢ MUHEPAJIOTHATA Ha OKOJIHATa cpefa. B To3u Tpys ca mpeacTaBeHu HIeuTe u
MPAKTUKUTE, CBbP3aHU C TEPAeBTUUHOTO NPUJIOKEHNE HA MUHEPAJIUTE MPEe3 BEKOBETE U J10
CbBpPEMEHHATa enoxa. AHTHYHUTE U CPEJHOBEKOBHUTE JIAUAAPCKU TpakTaTH U
IOPUPOJOHAYYHH EHUUKIONEINU C€ paslIekJaT OT IJIe[Ha TOYKa Ha OTOEes3aHUTe
npoUIaKTUYHU U JIedeOHU Npoleaypyu U OO0MYau, CBbP3aHU C MHHEpAJIHUTE BellecTBa (C
aKILEHT BbPXY CKBIIOIICHHUTE U JIEKOPATUBHUTE MUHEpPAIH, CKaJlM U 6uoobekTH). [lanenu ca
penuna npumepu ¢ Tpynosere Ha Teodpact, Ilmuuuit Crapu, [duockopua, “Opduuecka
Jlutuka”, ABuueHna, an-bupynu, CB. Xwungerapn ot bunren, Anbepr Benuku, Arpuma ot
Hertecxaiim n Arpukona. Pasrieaanu ca pa3iinyHy aclieKTH HAa MUHEpaJIHaTa CUMBOJIMKA KaToO
LBAT, MEUKO-aHATOMUYHU M METaJO-TUIAaHETHU ChOTHACSHUS, KaKTO M HIKOM (Quiiocodcko-
penurno3Hu uHTepnperaunu. Ha Oa3ara Ha oOmmMpeH Marepuan € HalpaBeHa HaydHa
CHUCTeMaTHKa MO HepapXMYHUM HHUBA HAa OCHOBHHMTE METOAM Ha pEaJHO WU BbOOpaxkaemo
BB3JICHCTBUE M JICUEHHWE C MHUHEPATHOTO BEIIECTBO: JINTOTEpANusi — MUHEpaoTepamus —
KpHUcTanoTepanus — remoTepanus. B Oubnuorpadusra, ¢ BxmoueHn 1927 Opos mpeauMHO
MOHOTpaUUHN W3TOYHHUKA, KOUTO ca 0a3a 3a oIlle Mo-3abJI00YEHO H3ydaBaHe Ha €IHa WU
Jpyra TeMa, HapeJ ¢ IMTHpaHaTa HayyHa JIUTepaTypa 3a CIelUaliCcTH, ca BKIUYEHH Hay4YHO-
NOMYJISIPHU W3/1aHUs Ha pelMlia eBpoNelcku e3unu. V3naHueTo e npeaHasHaueHoO OCBEH 3a
reoJIo3n ¥ MUHEpaJIo3H, OLIe U 3a JIeKapu, OMOI03H, €KOJIO3M U UCTOPUIIM Ha MEAMLIMHATA U
HayKaTa, KyJITypOJIO3H, apX€0JI031, MEAUEBUCTH, €THOJIO3H, KAKTO U 3a JIPYTH U3CIIEI0BATENN
C MHTEpeC B pasriekJaHaTa TeMaTHKA.



CbABPXKAHUE
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1. MUHEPAJIHU UHINBUIW 1 MUHEPAJIHU AT'PEI'ATU
2. TEMOJIOI'MS: CKBIIOUEHHU U IEKOPATUBHU MUHEPAJI 1 MATEPUAJIN
3. POJIA B YOBELIKOTO OBLIECTBO
4. MEJUIIMHCKA MUHEPAJIOI'MA: BUOI'EOXMMUA W MHMHEPAJIOTUA HA
OKOJIHATA CPEIA
AHTNYHU 1 CPEJJHOBEKOBHH NU3BOPU
1. TEO®PACT
[UIMHUI CTAPU
JMOCKOPUI
OPOUYECKA JIMTUKA
ABUIIEHA
AJI-BUPYHU
CB. XWJIJET'APZ] OT BUHI'EH
AJIBEPT BEJIMKU
. ATPUIIA OT HETECXAMM
10. ATPUKOIJIA
ACIIEKTH HA MUHEPAJIHATA CUMBOJIMKA
1. IBETOBA CUMBOJIMKA
2. MEJUKO-AHATOMUYHU CBOTBETCTBUA
3. METAJIO-IUVIAHETHA 1 ACTPOCHUMBOJIMKA
4. OUIIOCODPCKO-PEJIMT'MO3HU PAKYPCHU
CUCTEMATHKA: OT TEO®ATUATA OO IICUXOTEPAIIUATA
1. METOJI I ®OPMU HA YIIOTPEEA, BB3JIEMCTBUE, [TIPO®UJIAKTUKA U JIEUEHUE
I'eodarust (murodarus); MuHEpaTHU €TUKCHPH, €CEHIIMU M KpeMmoBe, LlumuHapu ¢ MUHEpaTHH

© oo N kLN

cMmecH; PutyanHu n Marnyecku NpakTHUKH: SCHOBUICTBO, MUHEPAJIHHU OPAKYJIM U CAKPAJTHH OOCKTH
2. JJUTOTEPAIINA
Marmenu 1 MeTaMOp(HHU CKaJIM: METAIWTH M KBapl; cToyHTepanus; CeIMMEHTHH CKaJH: ISIChK
(mcamoTtepanus) u TuHa (TIUHOTEpanus, Kanotepanus); Pocunn (BKaMeHeIocTH); MeTeoputu u
TEKTUTH
3. MUHEPAJIOTEPAIINA
CaMopoJIHH eIEMEHTH U CyN(UAN: METAIOTePAITns
OKcuau ¥ XUAPOOKCUIN: MarHETUT U MarHUTOTEPATTHSI
XanoreHuIu: COoJiu U CIeJIeoTepanus
CunukaTi: KBapil U KapHEOIOTeparus
Boparu, pocdatu, cyndaru, kapOoHATH U HUTPATH
OpraHnYHY MHHEPAJIH U JPYTH MPUPOHA MaTepHAIH: KeXIubap, rarat, IIyHTUT U MyMHIO
Heunnentudunupanyu, MUCTHYHH U IPUKa3HA MUHEPAIIH
4 KPUCTAJIOTEPAIIMA
Krnacuuecka kpucranorpadusi: peaiHd KpUCTAIH U UMHTAIMH; [IpaBUITHE TIEHTaroH10/IeKaejpy 1
UKOCaepu
5. 'EMOTEPAIINA
PETUCTHP MUHEPAJIN U 3/IPABE
CIIPABOYHUK HA MUHEPAJIHUTE U TEMOJIOTMYHUTE HA3BAHUA
JIUTEPATYPA  (BUBJIMOTPA®UA T1O0 JIMTO-, MUHEPAJIO-, KPUCTAJIO- U
TF'EMOTEPAIINA)
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KMBOT, MOCBETEH HA HAYKATA
A7. KoctoB, P. U., ®. BparanoBa (cbCT.).

2013. Axaoemux  Hean  Kocmos. AKAITEMU K
IInanemapna umnpecus. C, MBAH KOCTOB
AxkagemuvHo wu3gatenctBo  “IIpod. ———
Mapun [lpunos”, 138 c. (pesrome Ha
AHTJIMACKH €3HK)

V"

[ INAHETAPHA UMITPECUA

AKAAEMUYHO U3AATEACTBO
#Mpop. MAPUH APUHOB*

Pe3iome. [IppBara yacT Ha KHUTATa ChIbPKA CIIOMEHH Ha OBJITapCKUsS MUHEPAJIOT aKaJeMHUK
NBan KocroB (1913-2004), B HeroBara 3amo4yHaTta W HEAOBBpILEHA aBTOOMOrpadus moj
HazcnoB “TlnanerapHa uMmpecus”, KAKTO U HAKOJKO IPYTH HEMyOJIMKYBaHU CTATHH, JOKIAIN
u npuBeTcTBUs. [IpeacraBeHu ca HAKOM OT HEroBUTE cTHXOBe. Toif € aBTOp Ha yueOHULU U
MOHOTpauu TO MHUHEpaToTHsi W KpUcTajorpadusi, Kakto ¥ Ha Hajg 260 myOIuKaiu.
OcHOBHHTE My Hay4YHH HHTEpECH ca B 00JlacTTa Ha MuHepajorusra (kmacudukaius Ha
MHHEPAINTE, PErHOHANHA MHHEpANorus), kpucraiorpapusra (Mopdosorus u KpucTaieH
pacTex) U MUHEpaIHUTEe pecypcu (pernoHanHa MeranoreHus). ChaBTop € ¢ ABamMa KOJIeTH Ha
4-T0 OBArapCcKO HAY4YHO OTKpPUTHE (CbBMECTHO OBJITapo-pycKO OTKPUTHE) BBPXY
KprcTasoMopdotokkaTa eBosoius Ha Mmunepanute (1985). Toit e pparoroauiieH mpodecop
1o MuHepayiorus u kpuctanorpadus B Coduiickus yausepcutet “C. Kmument Oxpuncku” u
e Ooun aupektop Ha Hanmonanaust npupogonaydeH myseit (1974-1989) u nHa ['eonoruueckus
UHCTUTYT Tipu bbarapckara akanemus Ha Haykute (1978-1982). Toii e nzbupan 3a moveTeH
YJleH Ha pelula HaAIlMOHAJIHU W YYXKACCTPaHHUM HAyyHH U aKaJeMUYHH MHCTUTYLMU U
JpyKecTBa.

BB BTOpara uyacT Ha KHMratra ca NpeACTaBeHH JaTh M JaHHU OT TBOpUYEcKaTa
ouorpadus Ha yUeHHS ¢ IThIHA Onbmuorpadusi Ha HETOBUTE TPYO0BE, KaKTO B OubImorpadus
Ha OuorpauuHu, OT3MBHM M JApPYrd nyOnukanumu 3a Hero. IIpencraBeHa e chIIO Taka
oubmmorpadus BBpXy HamepeHuss B bbarapus W HauMEHOBAaH B HEroBa YECT MUHEpal
KocTOBUT. KHurara e wuirocTpupaHa ¢ MHOXeCTBO (oTorpaduu OT JMYHHUS apXHUB Ha
akagemuk MBan KocToB, ¢ HeroBure KHUTH, KaKTO M C HSKOM HETOBH KapTUHHU (Macio) u
PHUCYHKH (aKBapedn).

Kuaurara (cbcraButenn P. U. KoctoB m @. bparanosa) ce m3maBa mo ciydait 100
TOJMIIHMHATA OT pOXICHHEeTO Ha akaaeMuk IBan KoctoB B HOBaTa mnopeauna Ha
M3/1aTeNICTBOTO Ha bharapckara akamemusi Ha HaykuTe “JKuUBOT, mocBeTeH Ha Haykata”. Ts e
npeHa3HauYeHa KaKTO 3a IMPeJICTABUTEINTE HA Te0JIOr0-MUHEPATIOTHYECKUTE U CPOJHHU IO
CIEIMAIHOCTH HAaYyYHH HalpaBJeHUs, TaKa U 3a JIMIA, 3aHMMAaBallli ce€ C UCTOPHs Ha HayKaTa
B bbirapus u o cBera.
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A8. Kocro, P. H. (orr. pen.), P. Bepuazacku u XXI Bexk:
AtanacoBa, 3. YepneBa, P. Hakos, E. reocgepa, Guocpepa, moocpepa n cumerpnn

TapacoBa, M. Tapacos (pexn.). 2013.
Beprnaocku u XX gex: eeocghepa,

ouocgepa, noocghepa u cumempus. C.,

N N e
Hsznarencka xobina “Cs. UBan Puickn”, )> \ v
115 p. b

)

N

Hsnareacka xwma “Cs. Hean Puacku”

Pe3rome. IlpencraBenn ca pokmagure ot lOOuneliHata HayyHa KoOH(pepeHLus ¢
MEX1yHapOJHO y4yacTue, nocBereHa Ha 150-roauiIHuHATa OT POKIECHUETO Ha PYCKUS YUEH-
SHIMKJIONEIUCT U XyMaHUCT-MUCINTEN akaaeMuk Bramumup MBanosuu Bepnancku (1863-
1945), cvcrosima ce Ha 14 ¢epyapu 2013 roguna B Pyckus KynTypHO-HH(OpMAIOHEH
neHtsp B Codus. Opranuzaropu: [IpencraBurenctso Ha PoccbTpyanuyectBo B bwirapus,
bearapcka akanemuss Ha Haykute, bBbiarapcko MHHepalloTHM4YecKo ApYyKecTBO, bbiarapcko
reojoru4ecko aApyxecrso u @onnanud “Ycroiunso pazsurue 3a bearapus”.

CBbABbPXXAHUE
[Inenapun noknaan
Huxkonos, Tooop. CbcTosiHEE Ha MIaHETaTa B CBeTNMHATa Ha ujaeute Ha B. U. Bepnaacku 3a

OMOCHEPATA U HOOCKIEPATA. 1vveeuereeeurreennrreensteeensseeessseeansreessseeesseessssessssseessseessssessnsnes 5
Ypycos, Baoum C. TlpaBu3Ha-neBu3Ha B ®HBOU U HexHBOM nmpupoje (ot B. M. Bepnanckoro
b (0302 €21 1107 0.4 1 (17 | O OO PPR 14
Kpusosuues, Cepeeti B. ClnoXHOCTb, pa3HOOOpa3ue M HBOJIIOIUS MHHEPATHLHOTO MHpA: OT
BepHaZICKOTO JTO HAIIMX JTHEM. ... .eeueettenteteet et e et et e e et e e et e e eaeaans 26
Hoxknaau
Yepnesa, 3namka. Vineutre Ha BepHAICKN B CbBPEMEHHATA TEOXUMHUS . ... .vveenneennneannnnnnnns 33
llenun, Pymen, [umumwvp Kenes, Tans Cmounxosa. BUOT€OXUMHUYHU H3CIEABAHUS B
CTAPOBATOPCKOTO TIOJIC.....eeenerieenireeeieeeenireesuteesateesseeesseeesaseeesnseessnseessasseeasseeasseesnnnas 39
Amanacosa, Upena /]. OpraHiuHU MOJIEKYJIHU MapKepH B XUAPOPOOHU MOUBH........c.rv.n... 44
Amanacosa, Hpena, Memoou Teoxapos, Heaiino Kupunos. CoOpOUMOHHH, KHCETUHHO-
HEYTpaIu3alMOHHK U XUApo(hoOHM cBoticTBa Ha [Isichunm mousu (Arenosols)......... 50
Houiuunosa, Bana, Hpena Amanacosa. I3TouyHnIM W pas3npesielieHne Ha TEeXKKU METajaH B
MTOYBY TOBJIUSHU OT AHTPOTIOTEHHA JCHHOCT ... veeeivreeeureeeenireeasreeensreeensnreeessneesssneesnsneas 54
T'eopeues, ['eopeu. OpraHudeH MPOIYKT U € MPUPOTHUAT HEPT?....oovviereiieieiiieniee e 61
Ocusinosa-Pymenosa, Haos I'. [Ipon3xoa Ha TUATOMEUTE — JOTMH U JTOKA3aTEIICTBA............ 63
Haues, /lemenun. Hayuynotro HacnmencTBo Ha akaaemuk B. V. BepHaacku — B ocHOBara Ha
CHBPEMEHHATA €KOJTOTHYIHA TIAPAIIITMA. .....cevvreeerreenreeenereeesseeesssessnsssessnssessssseesnsseesnes 68
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Kocmos, Pycnan Y. 1lnanerapuuar xymanu3zbM Ha Brnagumup W. Bepuancku u Iuep Telsp

160 LIIapAeH B UACATA 32 HOOCPEPATA. ... .veeereeureeerrerreenireeseenteeseessseensseessesssnesnsessnens 71
Jumumpos, Acen M. BepnHancku u mpoOJIeMbT 3a TIpUpojaTa Ha JKHBOTA U
AHTCITHTCHTHOCTT . ¢ 1vveeissvteeesssstnsesssssssesssnsssesssanssssessssssssssnssssssssnssnsesssnsssesesnnssesssnnssnns 78
Jlazaposa, Epuxa. Ot Bepnaackoro mo HoBamuca wim 00 53BOJIOINUH TBOPUYECKOTO
(o0c] €21 2176 SRR PP TPRRPRTPRRN 82
Bnaxos, Anexcamovp. WVHPOpMallMOHHA CBIIHOCT HA CHMETpUATa B  EJIMHCKATa
Hatypounocodus 3a nepuoaa VII-IV Bek p.H.€. .......oooovviiiiiiiiiiiiiiienieeieen . 87
Kymanosa, Anexcanopa B. KorepeHTHBIW KOHTYpP PH30MbI TyMaHUTapHOTO 3HAHHUS U
mwiardopma Hoocepsl B. Y. BepHancKoro 1t OMOITHOCHEPBL......ccvvvvrveeriieeiierieenne 93
Toues, /lean, Jlvuezap @ununos, [lanuena bonesa. EBpucTHUHUAT noTeHIMal Ha BepHaacku
b5 (< o FRUR ST 99

Epmonuna, Unuana. B. Bepnaacku, E. Propux u xuBaTa eTuka — eTanu KbM Hoocdepara..101
Anvmos, Tooop. Hoocdhepara u kocmuctute npenctaBeHu B aTepHeT u Yukureaus. . ....106
Benues, Uean, Pycran U. Kocmos. U3 ponocnosuero Ha B. W. Bepuancku: damunusra
(O 2100700 0507 0% 55 351 1110 /6 SO SPROURTR PRI 109
Kocmos, Pycnan M. bubnauorpadus Ha TpyJoBe OT U 3a KUBOTA, TBOPYECTBOTO U UACHHOTO
HacJeACTBO Ha akajgeMuk Bmagumup WM. Bepnancku (1863-1945) na Owirapcku

A9. Kocrtos, P. 2014. I'naBHU, CKBIOIICHHU U
peAKu MUHEepanu. 371aTO U UCTOpUS Ha
JPEBHOTO pyAapcTBO. - B:
Ilpupoonomo 6ocamcmeo na Ilpupooen
napx “Bumowa” (peo. A. Ilonos). C.,
Hupexkuns  Ha  [lpupomeH  mapk

“Buromma”. Hammonanen
npupoaoHayyeH wmyszeit BAH, 25-28, 1 BOTATCTBO
243-247. ‘. af* Ha llpHponeH

napk ,,Buroma“

—
Pe3rome. Ta3zu kHMra mojHacsi Ha YUTATENIUTE €IHA IJIOCTHA KapTUHA Ha MpUpoOjAaTa Ha
Buromra, kato oOpbIlia BHUMaHHE HA HEHHOTO OoraTcTBo. ChAabpika HH(POpPMALIHS B TOCTHIICH
HAyYHO-TIOMYJISIPEH CTHJI C MHOTO WIIIOCTpallud 3a reorpadusaTa, TeojorusTa u
MUHEPAJOTUATA, 33 JKUBOTUHCKHUS CBST, PACTUTEIHOCTTa M T'bOUTE, 3a OIMAa3BaHETO Ha
npuponnusa mapk. KHurata e HamucaHa oT 22 CHENUAJIWCTH B CHOTBETHUTE 001acTH,
OpeIMMHO OT HAyYHM HHCTUTYTH U YyHHBepcuTeTu. llpenHazHayena e 3a TypuCTH,
NPUPOJONIOOUTENN W TMPHUPOAO3AUIUTHUIIM, €CTECTBOM3MUTATENIM U H3cienoBarenu. Te
3aciy’kaBaT Ta3u KHUTA, B KOSTO MHTEPECYBAIIUTE C€ OT MpUpOJaTa IIe HaMepsT U Hello
HEMO3HATO 3a Hail-mocenaBanara ObJrapcka IiaHuHa U MbpBUs B bbirapus u Ha bankanute
MIPUPOJIEH MapK.
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Pycaan H. Kocros

A10. Kocros, P. U. 2016. ['eoapxeonocus u

apxeomunepanous:  apmepaxmu  u TEOAPXEOAOTI'MA

obexmu om bvaeapus 1 APXEOMHWHEPAAOT A
(6bubnuocpagus). Bropo gom. msn., C., APTEQAKTU U OBEKTH OT BbATAPYS
Hauponarnen ApXCONIOTHUECKH b L a

UHCTUTYT C  My3ed, bbarapcka

akajemus Ha Haykute, Kostov, R. I. Ruslan I. Kostov
2016. Geoarchaeology and GEOARCHAEOLOGY
Archaeomineralogy: Artefacts and AND ARCHAEOMINERALOGY
Sites from Bulgaria (Bibliography). ARTEFACTS AND SITES FROM BULGARIA

(bibliography)

Second Revised Edition, National
Institute of Archaeology with Museum,
Bulgarian Academy of Sciences; UHTEPAMCIUTIINHAPHI U3CJIE/IBAHIA
XXIV
INTERDISCIPLINARY STUDIES

Second Revised Edition

Hnmepoucyunnunapuu  u3cied8anus,
Interdisciplinary Studies, XXIV, Sofia,
59 C, HALIMOH. \‘\J“:‘\J‘\\A\A"\\UTH‘H.\ M[‘HH\»IIH\ TCMY3EH

BULGARIAN ACADEMY OF SCIENCES
NATIONAL INSTITUTE OF ARCHAEOLOGY WITH MUSEUM

Cogna 2016 Sofia

Pe3rome. bubnuorpadusara “I'eoapxeosorust 1 apXxeoMHUHEpaJIOrus: apTeakTh U 0OEKTU OT
bearapus” BriItouBa myOnMKauu OT OBJrapcku aBTOPU MM TaKUBa, OTHACAILU CE JI0
apredakTd U 00ekTH OT bbiarapus M cBbp3aHH C OBArapCKUTE 3€MU M UCTOPUS HAy4HU
HAIpaBJIEHUs KaTo: TIe0apXeoyiorThs B IIHPOK CMHUCHI Ha MOHSTHETO, BKJIHOYBAILO
IIPWIOKEHNE HA T'E€OHAyKUTE B M3CIECJBAHE HA MHUHAJIOTO HA YOBEIIKaTa LHUBWIM3ALUA U
Ola3BaHE HAa MaMETHMUIIMTE Ha KYJITYypaTa; apXeOMHUHEpaJorus — M3ydyaBaHe Ha MPOU3X0/a,
cbcTaBa, 00padoTKaTa M Pa3NpOCTPAHEHUETO Ha MMUHEPAHU U CKaJlHU apTe(akTu U 00eKTH,
MUTMEHTH U COJM, OMOMMHEpAIIHU MaTepUasy, BKIIOYUTEIHO INIMIITUKA U MPOU3BEIECHUS Ha
IOBEJIMPHOTO H3KYCTBO (ApXEOreMOJIOTHS); METAIUTHU M CKAJTHO H3CEYEHH MaMEeTHHIIN;
apxeoMmeTanyprusi — 100uB, IpepaboTKa U pasIpOCTPAHEHUE HA METAlU U CIIaBH (IpeBHA
pyAapcka IeHHOCT U MHHHO JIeJI0; 371aTapCKO M3KYCTBO; METAJIOIUIACTHKA); T€OMOP(OI0KKH
U TEOJOXKKU TpOLECH, CBBP3aHU C KYITYPHO-UCTOPHUECKHM OOEKTH U IaMEeTHMIIHU;
reousuYHU METOAM B apXeoJorusATa; KOHCEpBallMsl W Ola3BaHe Ha apTepakTuTe u
NaMETHUIMUTE Ha KyJATypara, W3rpajieHd OT MpUpOJHM Marepuanu. bubnmorpadusra B
nbpBOHavalieH BuA e usrorsena B npuerara or OOH u FOHECKO Mexaynaponna roguaa Ha
ranerata 3ems 2008 B pamkute Ha TpueHuyma 2007-2009 u BB Bpb3Ka ¢ OpraHM3UpaHaTa
npe3 cbmara roauHa B Codus MexnynaponHa koHdepenmus “I'eoapxeosnoruss u
apxeomuHepasiorus”. [Ipe3 nmocneaBanuTe qeceTnHa roIMHU ce 0TOeNA3a 3aCUIIEHO U ITMPOKO
B3aMMOJICHCTBHE U CHTPYJHUUYECTBO MEXY MPEACTAaBUTEINTE HA HAYKUTE 3a 3eMATa U Te3HU
Ha apxeosiorusita. [Ipe3 mocnenHuTe roAMHM, MPH MPOYUYBAHUATA HA apXEOJIOTHYECKHA 00EKTH
Wik apredakT, ce€ OTYUTA MOYTH BUHArM KOHCYJTAIMs WJIM y4acTHe C MPEJCTaBUTENIH Ha
reoHaykute. BbB BTOpOTO M3naHue Ha Oubnuorpadusta ca BkitoueHH 1337 3arnmaBusi Ha
nyOJIMKauy Ha OBJITAPCKU €3UMK U Ha YYXKAM €3UIH, IPU JIBOMHO yBeln4eH o0eM U dopmar
Ha M3/1aHUETO, MOpagd KOETO TO C€ pasriexjJa KaTo HOBO CBBPEMEHHO MW3/IaHUE.
bubnuorpadusara me e or mon3za B u3cieq0BaTeNCcKaTa paboTa Ha CIEHUAIUCTH OT JIBETE
Hay4yHU 00J1acTH.
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6.46. HAYYHU NYBJIUKAIIUU: CTATUHU, JOKJIAIN U PA3IHIUPEHU
PE3IOMETA B CIIMCAHUA U U3JAHUA OT HAYYHU ®OPYMHU {10
KOHKYPC 3A BAEMAHE HA AKAJIEMUYHATA JJBXHOCT “ITPOPECOP”)

O6mmo 97 6pos, ot Tax: 7 6post (Nel-7) B cicanust ¢ ummakt dakrop, 40 6post (Ne8-
47) B cnucanus 6e3 umnakt daktop, 30 6pos B uznanus ot HaydyHu Gopymu (Ned8-77) u 20
Opost pe3roMeTa U pasimpeHn pesromera (Ne78-97).

a) oT TAX MyO0JMKAIUM B CIMCAHUSA ¢ UMIAKT GaKkTop — 7 Oposi (Ha AHIVIMHCKHU e3MK)
ABTOpCKa MMO3ULKA: 5 TbTU HAa IBPBO MACTO U 1Ba ITU BTOPU CHABTOP.

1. Kostov, R. 1., Y. Yanev. 1996. EPR data on volcanic siliceous glasses from the Eastern
Rhodopes (Bulgaria) and the Lipari Island (Italy). — Appl. Magn. Resonance, 10, 1, 431-
438.

Abstract. High-silica content natural volcanic glasses of different colour from Studen

Kladenetz, Ustra and Tatarevo paleovolcanoes (Eastern Rhodopes, Bulgaria) and from the

Lipari Island (Aeolean Islands, Italy) are studied by Electron Paramagnetic Resonance (EPR)

spectroscopy in order to obtain data on the type of paramagnetic defects and their influence on

the processes of pumice formation and the nature of coloration of the glasses. According to

EPR data, the content of both the structural Fe** and Fe microphases correlates to the colour

of the pumices and the perlites (reverse tendency for the Fe* signal). In some samples an

EPR spectrum of Mn?* has been observed. The colour of pumices from the Lipari Island

changes from black to white as the degree of vesiculation increases.

2. Kostov, R. I, R. V. Tzankarska. 1997. Mineralogical content of boundary clay layers at
and above the K-T boundary at Byala on the Black sea coast of Bulgaria. — Comptes
Rendus de I’Académie bulgare des Sciences, 50, 9-10, 55-58.

Abstract. Samples of the boundary clay have been gathered from K-T sections near the town

of Byala — sections B1, B2b, B2c and B3. Two samples from flysch type sections near by at

Emine (E1) and in the western part of the Eastern Balkans (TC.1) have been used for

comparison. In most cases the clay layer is greenish gray to dark gray and black, but it has

different colouration and different width of subbands in the different sections. The
mineralogical content of these samples has been determined by X-ray analyses for two

groups: first group samples (K-T boundary clay) and second group samples (~6.30-6.40 m

above the K-T boundary at section B2b). In comparison with the first group samples the

mineralogy from the B2b' clay group displays differences with presence of mainly of smectite

(montmorilonite 15 A) and trace chlor-apatite in all the samples. The position of the clay layer

at ~6.30 m above the K-T boundary corresponds to the geomagnetic chronostratigraphic

boundary 29-29R, thus it can be suggested that global geomagnetic phenomena must not be
overlooked in interpretation of the mineral composition and environment of sedimentation.
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3. Kostov, I., R. I. Kostov. 2002. Unit cell anisometricity and crystal forms of viruses. —

Comptes Rendus de I’Académie bulgare des Sciences, 55, 6, 79-82.
Abstract. The crystal structure and crystal forms obtained for viruses are tackled by using
their space group symmetry and unit cell anisometricity as evolved from corresponding axial
ratios. Intervirionic bonds and kind of solvent together with conditions of crystallization are
taken to be important for the development of the crystal forms of the viruses. Lack of planes
of symmetry in the space groups in which viruses crystallize is considered to be their intrinsic
feature. The icosehedral symmetry of their capsids is discussed subdivided in two classes 532
and m5m with predominant sSRNA type viruses hosted in plants and vertebrates in the first
case and viruses hosted mostly by primitive forms of life (bacteria, algae, fungi and protozoa)
in the second case.

4. Zidarov, N., R. I. Kostov, P. Zidarov. 2010. Nephrite bearing tremolitite. First find in
south-west Bulgaria. — Comptes Rendus de [’Académie bulgare des Sciences, 63, 12,
1771-1780.

Abstract. Nephrite oCaz(Mg,Fe)sSisO22(OH). is a fiber cryptocrystalline massive variety

with  composition in  the tremolite ©0Ca:MgsSisO22(OH), to  ferroactinolite

oCazFesSigO22(0OH)2 amphibole series. Nephrite deposits are associated worldwide mainly
with serpentinite units within ophiolite belts or with dolomite marbles as a product of
metasomatic processes. First find of fine nephrite fibers in mainly long to fine prismatic pale
green to green tremolite aggregates (tremolitite) is reported from a talc-tremolite body among
metamorphic rocks in the Ograzhden Mountain, along the Lebnitsa River valley in SW

Bulgaria, not far from the village of Nikudin. The iron content is supposed to be higher in the

areas with nephrite thus its composition fitting the actinolite field. Two main zones are

recognized in the talc-tremolite body: a talc zone and a Fe-Mg chlorite-margarite-tremolite
zone. The genesis of the body is a result of replacement of amphibolites, formed on the basis
of Precambrian ophiolites and Cadomian eclogites in the amphibolite facies during the

Variscan metamorphism. The process of diaphtoresis is isochemical and has place under

greenschist facies conditions, related to the activation of the fluid regime at the time of the

intrusion of the nearby located Alpine Igralishte and Nikudin granite plutons. The
nephritization of the tremolite is caused by modulation in its structure and heterogenic
nucleation at the defect sites of its structure.

5. Kostov, R. I., H. Protohristov, Ch. Stoyanov, L. Csedreki, A. Simon, Z. Szikszai, I.
Uzonyi, B. Gaydarska, J. Chapman. 2012. Micro-PIXE geochemical fingerprinting of
nephrite Neolithic artifacts from Southwest Bulgaria. — Geoarchaeology: An International
Journal, 27, 257-269.

Abstract: Neolithic artefacts from nephrite oCaz(Fe,MQ)sSigO22(OH)., found in prehistoric

settlements in southwest Bulgaria, have been studied by nuclear microprobe based on particle

induced X-ray emission (PIXE) and particle induced gamma-ray emission (PIGE) providing
for the first time high-precision analytical data. The elemental and chemical composition is
compared with selected nephrite specimens from world nephrite deposits. According to
geochemical data obtained by PIXE (for tremolitic nephrite and the chrome-spinel
inclusions), the artefacts can be divided into two groups: 1 — from the Kovachevo site, 2 —
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from the Galabnik and Bulgarchevo prehistoric sites. In both cases the source of nephrite is
unknown. This new results allow a better understanding of the mineralogical and geochemical
links among different nephrite deposits in order to solve the problem of the nephrite origin
and the distribution of artefacts in Bulgaria and other countries. From the point of view of
archaeomineralogy, it is important to underline, that the investigated nephrite artefacts, as part
of the Balkan prehistoric area, are considered as representatives of one of the earliest
“nephrite cultures” (Balkan nephrite culture) in the world.

6. Kostov, R. I., I. I. Tringovska, Ch. N. Protochristov. 2013. Geochemistry of the
Cretaceous-Tertiary (K/T) boundary clay layer in the Byala region (Black Sea shore,
Bulgaria). — Comptes Rendus de I’ Académie bulgare des Sciences, 66, 12, 1717-1724.

Abstract. Presented and discussed are ICP-OES data on the geochemistry of Cretaceous-
Tertiary (K/T) boundary clay samples from sections on the Black Sea coast near the town of
Byala (Varna district), which have been previously studied from a stratigraphical,
mineralogical, geochemical, sedimentological and paleontological point of view. The
distribution of certain elements as Cr, Co and Ni are supposed to correlate to Ir, which is with
high values in such boundary clays (iridium anomaly). A correlation is observed also with the
colour of the boundary clays — black, gray and brown clays have higher Cr and Fe content.
The geochemistry fingerprinting is important for detailed local interpretation of the genesis of
the Cretaceous-Tertiary (K/T) boundary profiles in this and other Bulgarian sites in
comparison to similar K/T sites worldwide.

7. Kostov, R. I., S. Dencheva. 2017. New data on the crystal morphology of brazilianite
(Galiléia, Minas Gerais, Brazil). — Bulgarian Chemical Communications, 49, Special Issue
A, 53-58.
Abstract. Morphology of brazilianite NaAl3(PO4)2(OH)s crystals from the Galiléia area,
Minas Gerais, Brazil (collection Ilia Deleff, Museum of Unique Crystals “Ilia Deleff”,
University of Mining and Geology “St. Ivan Rilski”, Sofia) is studied by goniometry in order
to determine the crystal forms. On 29 samples are decribed 25 crystallographic forms, among
them 14 new forms. The majority of crystals are single terminated, spearhead-shaped,
elongated along the [001] zone, with dominant crystal forms for the majority of the studied
crystals: a {100}, b {010}, w {-201}, i {210}, q {121}, y {-221} and ¢ {-223}. In several
cases are found the faces of the following forms x {-101}, z {101}, @ {301}, « {230}, g {-
111}, o {111}, & {-321}, : {253} and p {122}. Crystal forms found in single cases are: for
sample N4 v {012}; for sample N10 ¢ {001}, { {332}, n {546}, « {-132}; 1 {-532}; for
sample N26 & {130}, n {011}; for sample N27 = {223}. A new specific for the area prismatic
crystal habit of brazilianite is described — spearhead shaped long-prismatic habit. Brazilianite
has a 2a/(b+c) = 1.29 ratio, which is representative for the (I)? structural type, according the
crystal habit types of the paragenetic and crystal and chemical systematic of minerals. For the
studied crystals the dominant crystal habit can be denoted as (1)%oo1).
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0) ot TAX My0JuKanuu B cnucanus 0e3 mmnakt gaxrop — 40 Opost (o1 TsX 15 Gpost Ha
AHIVIMICKH e3UK U 1 Opoii Ha HEMCKH e3HK)

ABTOpCKa mo3unus: 27 IbTH €IWHCTBEH aBTOP WJIM Ha MIbPBO MACTO, 10 mbTH BTOPH
ChaBTOP, 3 IbTU HA TPETO U CIIeABAII0 MACTO. Tpu MyOJIMKalMK ca U B aHIJIMICKY NTPEBOJI.

8. Kocros, P. K. 1997. [IperoBa Tabnuia Ha 32-Ta KpucTanorpadCcku Kjiaca Ha CUMETPHS B

00y4YeHHETO 110 MUHEpaorus. — [ eonoeus u munepaiuu pecypcu, 4, 8-9, 27-29.
Pe3iome. HampaBen e onut 3a npuiiarane Ha IBETOBA Ta0JIMIa, MpeACTaBsIIa 32-Ta Kiaca Ha
KpPHUCTaJIHA CUMETPHS, B 3aBUCMOCT OT JOMHUHHMPAHETO HAa OpOsi HA MUHEPAJIUTE C ONPEIeIeH
BAT M OTTEHBK 3a BCSIKAa KPUCTAJIHA CHCTEMa, KaKTO M OT TAXHOTO TEHETHYHO U
UKOHOMHYECKO 3HaueHue. [loapexnanero Ha Tabnuuata ce OCHOBaBa Ha TalnMuaTa Ha
cumeTpus 1 Buaa Ha cumetpusdra cnopen P. 1. Koctos u . Koctos (1988). B ta3u niseroBa
TaONMMIIAa ca TPEIOKEHH CICIHUTE IIBETOBE 3a pAa3IMYHUTE KPUCTATHU CHUHTOHHH —
TpukiuHHa (Os1), MOHOKIMHHA (Ojemo3eneH), pomOMuHa (KbATOKAa(sAB), TPUTOHAIHA
(6siemouepBenn), TerparoHanHa (kadsiB), xekcaroHaimHa (0OJe0 CHBOCHMH) M KyOH4YHA
(uepBen). lIBeTHaTa Tabnuia ce mpremMa 3a IoJe3Ha IPU MUHEPAJIOTHYHOTO IPEroaBaHe 3a
CBBp3BaHE HA KPUCTAJIHATA CUMETPHS C [[BETA HA HAKOW OT HA-4ecTO CpelIaHuTe MUHEpAIN
B ChOTBETHUTE KPUCTATHN CUHTOHUHU.

9. Deleff, J., R. I. Kostov. 1997. Pseudocrystal quartz epimorphs from Brazil. — Geology
and Mineral Resources, 4, 8-9, 8-11.

Pe3rome. Onucanu ca M ca M3Y4YEHU MOJIMTOHATHU OOpasld OT KBapll (XajleloH) OT 1aT
[Tapau6a B bpasunus (mapenne xonekuus M. Jlenes; Mysest no MuHepanorus, nerporpadus
U TIOJIE3HU M3KonmaeMu Ha MuHHO-reonoxkus yHuBepcurer “Cs. MBan Puncku™). Te ca ¢
KBJITOKa(sAB, YepPBEHOKA(SIB 0 YEpeH LBAT U JOCTUTaT 10 okojio 20 cm IBbJDKMHA U /10
okoJio 2 kg TexxuHa. Bb3 ocHOBa Ha TOHMOMETPUYHU MPOYYBAHUS, CPABHUTEIHU U3CIEABAHUS
U  MOpP(OJOrMYHM OCOOEHOCTH € TI0Ka3aHO, Y€ Te3M OO0pa3lu NpeCcTaBisBaT He
nceBioMoposa Mo mameH MuHepan, a crnenudpudHa enuMopdo3a BEPOSITHO MO IUIOUYECTH
KAJIUTOBU KpHcTaiau. ChIAbpiKaIUTE CUIIMIUEB JUOKCH] PA3TBOPU Ca 3aIIbJIHWIN 110 KaHAIU
NPa3HUHU MEX]y BEPOSTHUTE KAJIMTOBY IUIOUKH (MANUpILINAT), KOUTO Ha MMO-KbCEH eTal ca
OMIIM Pa3TBOPEHU. 3ama3wiii ca ce HETaTMBHMU ICEBJAOKPHCTAIHU MOJUTOHATHU 00pa3yBaHus,
KaTo BCSKA CTEHA Ha IICEBJOKPUCTAIa OTrOBapsl Ha €IMH OTAEIEH KPUCTA OT pPa3TBOPEHMS
KpHUcTan-MaTpuia. TakbB THUI NCEBIOKPUCTAIIHU KBAPIIOBU €MUMOP(O3H ca PSAKO MPUPOTHO
o0Opa3yBaHHe U IIEHEH KOJIEKIIMOHEH U My3eeH MaTepuai. Te Morar Ja ce o3Hayar ollle KaTo
enuMop(d03HU axaTu OT KyXUHHU, TOJTUEAPUYHU aXaTH WM MICEBJOKPUCTAIHH aXxaTH.

10. Koctos, P. 1. 2000. My3esT 110 MHHEpaJIOTHsI, ITeTporpadus U MOJIC3HH H3KOMAaeMH Ha
MunHo-Teonoxkus yauBepcuteT “CB. VBan Punicku”. — Munno oeno u eeonocus, 5, 43-
47.

Pe3tome. IlpencraBeH € yHUBEPCUTETCKUAT My3€i, KOWTO ChbXpaHsBa W HM3jlara MUHEpPaTHU

o0pa3iy B CIeTHUTE HAyYHU HANPABIICHUS: MUHEPAJIOTUS U KpucTanorpadus; merporpadus

Ha MarMeHu, CeIMMEHTHU U MeTaMOp(HY CKaIi; TCHETUYHU TUTIOBE HAXO/IMIIA HA METATHH U

HEMETaJHU TIOJIE3HH W3KOMaeMHu (C PErHOHAIHM KOJICKIIMH OT OBJTapCKu HaXOJUIIA);

CKBIIOLICHHU W JACKOPATUBHU MHUHEpaTu U MaTepuanu. CrenuaniHyd KOJEKIUN ca: TIIaHUHCKA
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KpUCTaJI U APYT¥ pa3HOBUIHOCTU Ha KBapua oT bpaswnus (napenue . [leneB); ruranTcku
KQJIIUTOBU KpHUCTadu OT byprackusi pylneH paloH; MHUHEpAaId OT OJOBHO-LIMHKOBUTE
Haxoauina B Pogonure; axatu u sicrucu ot beirapus. [lerporpadcekara koneknus ce npuema
3a elHa OT Hal-7o0puTe B OBJITapCKUTE MY3€U MO OTHOIIEHHWE Ha BKJIIOYCHHUTE AJIKAIHU
ckamu. OcBeH oOpaszuu OT bbirapus, mys3esT uznara odpasld OT MHOTO APYTU CTPaHU,
HanpuMmep ¢ peauua ekzemiusipu ot Pycus, I'epmanus, Yexus, bpasunus u Ascrpanus. B
JNEMHOCTUTE HAa My3esl Ce BKJIIOUBAT HAY4YHO H3CleABaHe, oOMsSHa Ha 0o0pasuu, oOydyeHue,
BpPEMEHHH U YOJIMYHU U3JI0KO0H.

11. Kocros, P. U., P. B. [{ankapcka. 2000. MuHepaiorusi Ha TIIMHECTHS CJION MIPU TpaHuIlaTa
Kpena-tepuuep B MesapeHcko. — I eonoeus u munepannu pecypcu, 1, 9, 4-6.
Abstract. The mineralogical content of two clay layers at (site 1; samples 1-4) and above (site
2; samples 5-8) the Cretaceous-Tertiary boundary near the town of Mezdra has been studied.
The detected by X-ray analyses mineral species at the first site are: montmorillonite, illite,
kaolinite and calcite as main minerals and quartz, plagioclase, K-feldspar and chlorite as
subordinate minerals. At the second site main minerals are montmorillonite, muscovite
(sericite), illite, quartz, calcite and gypsum (secondary), and plagioclase, K-feldspar and
chlorite are the subordinate minerals. A comparison with the mineral content at the sections
near Byala at the Black sea coast shows some similarity according to the composition of the
main minerals (clay minerals dominating), but with a reduced presence of tectosilicates
(quartz and feldspars). Supposed geochemical peculiarities of the clay samples from both
Bulgarian localities have been compared with some other worldwide localities.

12. Munuea-Credanosa, 1., P. K. Kocros. 2000. Peructsp Ha MuHepanute B brirapus. —
Cnuc. bvae. ceon. 0-60, 61, 1-3, 111-131.

Pe3tome. [lpesacraBeH ¢ mbJieH COUCHK Ha MHHEPAIHUTE Ha3BaHUs (MUHEpaTHH BHUJIOBE,
MHHEPAJIHU TPYNH, MUHEPAJTHH PAa3HOBUIHOCTH, KAKTO M HSIKOW CHHOHHUMH) OMHCAHH OT
benrapust 1o xpas Ha 2000 rommHa. BriroueHn ca MMeHa Ha IHPBHS aBTOp WM aBTOPH,
KOMTO ca NMyOJIMKYyBalIM ChOTBETHHSI MUHEpal UM MUHEPAJIHO Ha3BaHMs. Peructpupanu ca 3a
bbarapus o6mo 1265 MuHepanHu Ha3BaHus (ChOTBETHO 756 wMwuHepanHu Buma, 14
MUHepaJIHU rpynu U 389 MUHEpaIHU Pa3HOBUAHOCTHU, KakTo M 15 arperatHu Ha3BaHus u 91
CHMHOHMMHH Ha3BaHHsI, KaTO MOCJIEJHUTE Ce MPEernopbyBa Ja He ce u3mon3sar). ChIlo Taka €
OMHCAaHO M CUCTEMATHU3UPAHO MOJOKEHUETO HAa MHUHEpAJIMTE MO XHMHYEH CBhCTaB Cpell
CHOTBETHUTE OOIIONIPHETH MHHEPAITHH KJIACOBE.

13. CrotikoBa, K., M. UBanos, B. benmusanora, P. KocroB, P. [{ankapcka, T. Mmuesa. 2000.
Wnrterpupann  ctpaturpadckv,  CEAMMEHTOJIOKKH M MHUHEPAIOTrO-T€OXUMHUYHU
uscnensanus Ha rpanunara Kpena/Tepuuep B bbirapusi. — Crnuc. bvre. ceon. 0-60, 61, 1-
3, 61-75.

Abstract. Complex stratigraphical, mineralogical, geochemical, sedimentological and

paleontological studies have been carried out on certain section at the Cretaceous-Tertiary

(K/T) boundary in Bulgaria. The mineralogical content and the geochemical peculiarities of

samples from the clay layers at and above the K/T boundary have been studied and discussed.

High amounts of ‘cosmogenic’ elements such as Cr, Co and Ni (correlating with Ir) have been
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detected in clay samples at and above the K/T boundary in sections at Byala and in the
Mezdra region both. In the second case, when above the K/T boundary, the question about the
possibility of redeposition or a ‘multievent’ scenario preserved in the Bulgarian sections is
opened for further studies. The data from the complex studies have been analised in order to
define the differences in the manifestation of the K/T boundary event in the different bassin
zones. Three types of sections have been distinguished: a. in deep water environments —
turbidite sequences of a flysh type (sections at Emona, Marash and in the Aitos region); b.
sections located to the bassin’s edge and slope — hemipelagic sediments (sections at Byala); c.
sections, deposited on a carbonate ramp without a well exposed shelf edge (sections in the
Mezdra region and at ‘Chudnite Skali’). For each type of sections a specific sedimentation
rate and environment, geochemical and mineralogical peculiarity as organismic group
reaction related to the K/T event has been established. A comparisson between the results
from the Bulgarian sections and those from the Tethyan region and beyond has been made.
Their paleogeographic location is suggested to be of a medium type between the low and high
lattitudes. The results thus obtained are of a significant importance adding to the global view
at the K/T boundary event as well as to its consequences on the biosphere and environment of
our planet.

14. Kocros, P. H., B. Kypuatos. 2001. bearapckute MeTeopuTu — UCTOPHUSI U CTENEH Ha
U3Y4CHOCT. — I eonozusi u munepannu pecypcu, 8, 10, 16-20.

Abstract. All described meteorites fallen and found on the territory of Bulgaria since the
XVII century have been listed with historical data. They include the meteorites Rasgrad -
1740, Virba - 1874, Gumoschnik - 1904, Debnevo (v. Gumoschnik) - 1904, Silistra - 1917,
Konevo - 1931 and Pavel - 1966. The first and second meteorites have not been preserved in
Bulgarian museums. All remaining meteorites are on display in the meteorite collection of the
Museum of Mineralogy, Petrology and Economic Geology (Sofia University). All of them are
refered to the group of stony meteorites — chondrites. Best studied with data on their
morphology, structure, mineralogy, geochemistry, trace element and hydrocarbon content are
the largest in size meteorites Gumoschnik, Debnevo and Pavel (5H chondrites).

15. Koctos, P. 2002. O0yuenuero no MuHepaiorusi B bearapust otpazeHo B yueOHUIIUTE OT
XIX u mppBara nonoBuHa Ha XX Bek. — 1 00. MI'V, 45, ce. |, I'eonozus, 133-136.
Pe3rome. HampaBenu ca aHanu3 M Hepuoau3alMsl Ha TO3HAHUATa U OOYYEHHETO I10
MUHEpPAJIOTUsl Bb3 OCHOBA Ha CHOTBETHUTE Y4YEOHMIM M KHWXKHM romaraia npe3 XIX u
nbpBata mnonoBuHa Ha XX Bek. B mepBus eram  (BB3pOKIEHCKH) C€ BKIIOYBAT
ecrectBeHorcTopuueckute Tpyaose Ha a-p M. Cemumuncku, n-p I1. bepon, a-p 1. Myres,
kakTo W Ha J-p H. IlnanuHCckM, mneyaTaHM mNpeAMMHO B 4YyxOuHa. Bropusr
(cpenHooOpa3zoBareneH) eran B kpas XIX u mbpBuTe necermineruss Ha XX BEK € CBbp3aH
IJIABHO C M3/1aBaHe HA YYEOHMIIM 32 CPETHUTE YUMIIMIIA — TYK MOTaT Ja ce CIIOMEHAT OCBEH
npeBogHU paboTu Obiarapcku TpynoBe oT M. T. Bbpakanos, 3. bosmxkues, 1. Maspos u B.
borpanos, I'. Mapkos, X. SpbmoB, b. Muros, H. Jlocnescku, A. Tomes, B. Cranues, I'.
bonues u /1. Llones, U. Tomos u 1. Heaxos, /1. Llones u K. T. Ky3es. Tperusr (akagemuydeH)
eTar 3aloyBa ¢ YHUBEpCUTETCKUTE yueOHuuu no munepanorus (1929; 1936) na akan. I'eopru
bonueB u mpemuHaBa B cpenata Ha XX Bek mageTHO KbM Te3u Ha akaj. Crpammmup
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HumutpoB (1939; 1948) u akan. Mean Kocror (1948; 1950). B 3akmtoueHue ce npuema, ye
NOpaJM JIUIICA HA Ie0JIOr0O-MUHEPAIIOTUYECKH KYPCOBE B CPEIHOOOPA30BATEIHUTE YUMIMILA
oO11ata MUHEpaaoruyecka KyaTypa B Hadainoto Ha XXI| Bek B cTpaHaTa € OTHOCUTEIHO I10-
HUCKa B CPAaBHEHUE C PA3TJICKIAHUTE MIEPUOIN Ha MPEAUILIHUS BEK.

16. Kostov, R. 2002. The mineralogical education in Bulgaria as exposed in textbooks from
the XIX and the first half of the XX century. — Ann. University of Mining and Geology,
45, Part 1, Geology, 129-132 (chimsr Tekct ot NelS Ha aHTIITHIICKH €3UK).

17. Kostov, I, R. I. Kostov. 2002. Structural-paragenetic classification of borate minerals. —
Mineral. Zhurnal, 24, 1, 5-9.

Abstract. The modern classifications of borate minerals are or tend to be structural, based on
the manner of polymerization of the B(O,0H)s or/and B(O,0OH)4 groups. Main divisions in
them include minerals with isolated such groups, isolated clusters of such groups (noted as
neso-, resp. soro-borates), then infinite chains of such groups (ino-borates), infinite sheets
(layer- or phyllo-borates) and infinite framework of such groups (tecto-borates). A dual
structural-paragenetic principle is applied to a rational classification of borate minerals. Main
divisions (associations) are based on geochemically allied metals in the composition of these
minerals, subdivisions (axial, planar, pseudoisometric and isometric) on their overall
structural anisometricity. The latter provides both structural similarity and genetic hint, viz.
manner of crystal growth in geological setting under different conditions of crystallization.
Main associations are: Be-Al-Mg(Fe,Mn), (Ta,Nb)-Sn-Zr, Na-Ca-Sr(K,Mg,NH4) and [Zn]-
Cu-[Pb].

18. KoctoB, P. M. 2003. MuHepanornyauTe MO3HAHHWS HA JIPEBHUTE OBJITApH IO HIKOU
CPEIHOBEKOBHU M3TOYHUIH. — [ 00. MI'Y, 46, cs. |, 'eonocus u ceogpuzuxa, 127-133.

Pe3rome. CpriacHo ¢ MHOTOOpOMHHUTE MyOIMKAIIMU 33 IPOU3X0JIa U Pa3NpPOCTPAHEHUETO Ha
npeBHHUTE OBITapu mpe3 BekoBere (cpB. JJobOpem, 1991; 1998; 2002; TaGakor, 1999), te
MUTpHpaT OT MbpPBOHAYAJIHATA POJUHA JIOKAIM3MpaHa OKoyio IlamMupckusi pernoH B Mocoka
KaBka3, a mo-KbCHO ce Cb3/aBaT OIle JABE TOJEMHU AbP)KaBH, M3BECTHM KaTro Boikka
bearapus u AcnapyxoBa bwearapus. B mMuHepanoruuHus Tpya Ha CpPeJHOBEKOBHHUS y4eH-
eHuukionenuct ain-bupynu (XI Bek) ce oTOensi3BaT JaHHM, MMOKA3BAIIM, Y€ JKUTEIUTE OT
banx (banxapa, bomnop, bynyp) u or Bomkka bbarapus ca nobusamu, oOpaboTBaiu U
THPryBaJli ChC CKBIIOLIEHHU MHUHEpald U OyaropogHu Metanu. HazBanuero 6azac 3a yepBeH
mmuHen oT bamaxman, ce u3Bexaa OT APEBHOTO Ha3BaHWE Ha poBHUHIUATA banakcan (banx).
[To nanuu Ha apmeHckus uctopuk Apaxen Jlaspuxernu (1669) eqHa oT pa3HOBHAHOCTUTE Ha
pyOuHa e Ouna HazoBaHa Oaixu (IO aHAJOTHsA C IBeTa Ha mmuHeN). ChBMAaJeHHETO Ha
Ha3BaHUATa Oyaxop (OBIATapu) B TADKUKCKUS M Oyanyp (KpHCTal, TUIAHWHCKH KPHUCTAN) B
NEepCUiiCKUs U apabCKHsl €3MK WIIIOCTpUpa BEPOSATHO 3a0paBeHH TPaJuIMU Ha HacelleHHe,
KOETO C€ € 3aHMMaBaJI0 M3KIIOYMUTENIHO C J0OMB M THPIrOBUS KaKTO Ha CKBIIOLCHHU
MHUHepaJii, Taka ¥ Ha METaJIM KaTo MeJ, 371aTO U KEeJA30 Ollle OT Hal-IpeBHU BpeMeHa.
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19. Kostov, R. I. 2003. The mineralogical knowledge of the Ancient Bulgarians according to
some Medieval sources. — Ann. University of Mining and Geology, 46, Part I, Geology
and Geophysics, 87-92 (tekct ot Nel8 Ha aHIIMIICKH €31K).

20. Kocrtos, P. 2004. [IpeBHoTO pymapctBo B [lamup-Xunaykymikus paiion Ha CpenHa A3us
c ornen Ha etHoHuMMa banx (bamxapa, bomop). — I'oo. MI'Y, 47, Ce. |, I'eonoeus u
eeogpusuxa, 113-117.

Pe3rome. Criopes penuiia CbBpEMEHHH HU3CIICABAHUS 3a MPOU3XOJa U PA3NIPOCTPAHCHHUETO Ha

JIPEeBHHUTE OBJITapH, TIXHATA IPAPOJIMHA CE ONpeess B paiioHa Ha mmanuHara Mmeon (ITamup

1 XUHIYKYI). AHATU3BT HA MHOTO QaHTHYHU U CPETHOBEKOBHH M3BOPH MOKAa3Ba, Y€ OT Haii-

JBJIOOKA IPEBHOCT HACEIICHUETO Ha YKAa3aHWUTE TJIABHO IUIAHWHCKU PAiOHU ce € 3aHUMAaBaJIO

OCBEH ChC 3€MEJeNNe M CKOTOBBJCTBO, OLIE C JOOMB Ha CKBIOLEHHU U MPOMUIIICHU

MUHEpPATH, KAaKTO U Ha OJaropoanu (31aTo U cpedpo) U Apyru MeTaiau (Mel, OJOBO, Kajaii,

JKENSA30, aHTUMOH M >kuBak). lIpupomuHute pecypcu Ha pasriaexnaHusi paiioH B Llentpanna

A3us ca mpuYMHA 32 JOMUHAHTHOTO Pa3BUTHE HA CHIIECTBYBAIUTE TaM IJIEMEHA M HapO[IHu,

KaKTO M 3a IMOCTOSHHUTE HAIICCTBUS M acUMIIAMK. HeroBoTo BB3IOBO IMOJOXKCHHE HA

cpelata Ha THPrOBCKHATE MapmipyTd oT EBporma kbM A3us M 00paTHO, OT CEBep Ha IOT W

00paTHO, TO TPaBAT BaXKCH MEIUATOP Ha pa3IMYHU KYJITypu Tpe3 Bekoere. [lpu cBoute

MUTpAIUH, JPEBHUTE OBITapy ChXPAHSIBAT M PAa3BHBAT TPAJAMIIMUTE HA JOOWB, 00pabOTKa U

THProBUs ¢ OJIATOPOJIHU U IPYTH METAJH.

21. KoctoB, P. M. 2005. IIppBuTe OBJTapCKHM Te0JIO3M B JEHHOCTTAa Ha bbarapckoro
MPUPOJO-U3MUTATENHO ApPYKeCTBOTO Ha rpaHunara Ha XIX-XX Bek. — [eonocus u
munepannu pecypeu, 12, 6, 9-12.

Pe3srome. IIpencraBeHn ca Majako M3BECTHU JAHHU 3a JEHHOCTTA Ha OBJITapCKUTE Ie0J03U B

BBirapckoTo mpHpOI0-U3MUTATETHO JAPYKECTBOTO. [IbpBHUAT OBITApCKU THPKABEH I'eOJIOT-

munepanor npodecop I'eopru H. 3narapcku (1854-1909) e uzbpan 3a mbpBH Ipejacenaren Ha

bpirapckoTo mpupo0-U3MUTATENHO JpyKecTBO (ocHOBaHO mpe3 1896 r.). Toil wurpae
aKTHUBHA pOJIs B )KMBOTA Ha JPYKECTBOTO KaTo MpejAceAaresl Ha CpelIuTe U JIONpUHAacs ¢
penuia U3HECEH!U J0KIau (HSIKOU OT TAX ca MyOJIMKyBaHU MO-KbCHO). Cpes TX, BEPOSTHO €

U IBPBOTO BbBEAEHUE KbM ofmiara reoxumus B bovarapus. pyr BuzpeH npodecop, a-p

I'eopru bonuen (1866-1955) nonpuHacs Ha cpeluTe Ha OOLIECTBOTO C PA3JIUYHU T'€OJI0KKU

TE€MHU — OT F€MOJIOTHS U T€0apXeoJIoTHs JI0 MaJICOHTONOTH U crieneosiorus. Cpea octaHaIUTe

YIEHOBE Ha JpYyKecTBOTO, reonosute A-p Ctedan bonues (1870-1947) u n-p Jlazap Bankos

(1867-1922) chimo oka3BaT BAMSHHAE BbPXY JedHCTTA My. [To-KbCcHO, Tipe3 1925 1. mpodecop

n-p I'eopru boHueB e Ha3HaueH 3a MBPBU IMpejcenaTesl Ha HOBocPOpMUpaHOTO bbirapcko

re0JIOTHYECKO APYKECTBO.

22. Kocros, P. U. 2006. IIpernen Ha MUHEpaloruyHaTa CUCTEMaTHKa Ha SICTIMCA U CPOJHUTE
ckanu. — [ eonozus u munepannu pecypcu, 13,9, 8-12.

Abstract. A review of the genetic classifications of jasper, based on mineralogical data

outlines three main types of jasper and related rocks: 1 — jasper; 2 — jasperoid; 3 — jasper-like

rock. True jasper has a quartz composition and is of a metamorphic or metasomatic origin.
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Related in different colour and density to jasper other rocks can be of a sedimentary or
igneous origin and usually they have a dominant chalcedony-quartz and feldspar-quartz
composition correspondingly (jasperoids and jasper-like rocks). Main mineral impurities
which cause the colour of the described rocks have been listed.

23. [Kostov, I}, R. I. Kostov. 2006. Systematics and crystal genesis of carbonate minerals. —
Ann. University of Mining and Geology, 49, Part I, Geology and Geophysics, 111-118.
Pe3iome. Bb3 0cHOBA Ha IBOCH CTPYKTYPCH M MMaparcHETHUYCH MPHHIUII B CHCTEMAaTHKaTa Ha
muepanute (Bxk. |. Kostov, Kostov, 1999) e npemnokeHa panpoHaaHa KIacH(DUKHIUSA Ha
KapOoHaTHUTe MuHEepanu. [ aBHHUTE pa3genu (acoruanuu) ca O0a3upaHd HA TEOXUMHUYHO
CBBP3aHM METaM B ChCTaBa Ha TE€3W MHUHEPAJH, a MOJApa3/eiicHusTa (aKCHAIHH, TUTAHAPHH,
[ICEBJJOM30METPUYHN W  HM30METPUYHM THIIOBE) — Ha o0m@ara ©HM CTPYKTypHA
aHn30MeTpu9HOCT. IlocienHara 1aBa Wjaes €IHOBPEMEHHO 3a CTPYKTYPHO MOJ00ue u
reHeTHYHa WHGOpMAIlKs, HANMpUMEP HAaYMH HAa KPUCTAJIEH PAacTeX B TEOJIOKKA cpela ¢
pa3IUYHK yCIOBUsL Ha Kpucranusaius. CTpyKTypHaTa aHHM30METpHS MOXe Jjaa Oblae
npefcTaBeHa 0T OCHOTO OTHOIIEHHE C/a Ha MHUHEpalIHMTe ¢ BHCOKa cuMmerpus wiau 2¢/(a+b),
2b/(a+c) u 2a/(b+c) Ha MuHepanuTe ¢ HUCKA cuMmeTpus. [loaydeHuTe OTHOIICHHS e ObaaT
MO-MaJIKH, MOYTH pPaBHH, paBHH Wik mo-rojemu oT 1.00. EneMeHTapHHUTE KIETKH WIH
CYOKIIETKM W CBOTBETHH CTPYKTypH ce€ OO0O3Ha4yaBaT KaTO aKCHAJIHH WiId A-THII,
ncesaonszomeTpuund win (l)-tun, n3omerpudynn wik |-tun u maanapaud wiu P-twum. Tesm
0003HaYEHHMsT CHOTBETCTBAT HAa BEPWI)KHH, CKEIETHH M CJIOECTONMOMOOHM CTPYKTYDH,
PECIIEKTHBHO MHO-, TEKTO- U (QHIOCTPYKTYpH. B mpeiokeHara KiracupuKaIus ca BKIOYCHH
TPU TEOXHMUYHHU acolMaiiu cpe kapoonataure munepanu: Al-Mg-Fe(Ni,Co,Mn), Na-Ca-

Ba(K)-REE u Zn-Cu-Pb(U).

24. KoctoB, P. M. 2007. Haxonka Ha yenenuT oT ceno ['opHOCiaB, ACEHOBIpajiCKo. —
Teonocusi u munepannu pecypcu, 14, 4, 11-13.

Abstract. A new for Bulgaria occurrence of weddellite CaC,04.2H20 has been reported from
the surface of chromite-bearing serpentinite rocks in outcrops southern of the village of
Gornoslav, Asenovgrad district (northern part of the Eastern Rhodopes Mountain, Bulgaria).
The weddellite forms snow-white to pale green fine crusty globular aggregates up to about 0.1
mm in diameter. The occurrence of weddellite upon the Mg-Fe rich host rock is considered as
a new genetic type for the distribution of this mineral in nature. The mineral is supposed to be
result of biological and geochemical activities both.

25. Munuesa-Credanosa, 1|, 1. Kocros|, C. ITerpycenxo, P. M. Kocros. 2008. Opranmann

MHUHEpaId OT MOBBPXHOCTHHS MOYBCH CIIOM M CKAJIHU MOBBPXHUHHU HA TEPUTOPHSITA Ha

bearapus. — l'eoxumus, munepanoeus u nemponoeus, 46, 9-29.
Pe3tome. B pesyiarar Ha 0000mIeHMS W HOBHM W3CICABAHHUS BBPXY MHHEpAIHU3AlUU B
MIPUTTOYBEHUS CITOM WJIH 10 CKAJIHH MOBBPXHUHU OT HAKOJIKO TUIAHMHCKH paiioHa B bwirapus
(Buroma, 3amagna Crapa tuiaHuHa W PojonwTte) ca yCTaHOBEHHM M OIHUCAHU peauIia
OpPraHUYHU MHHEPATH: YEICIIUT, YeBEIUT, KPaTOXBWIUT, ZN-naceut(?), ZN-MyJIyUT U €IAHH
HeomnpeneneH MuHepasl. Cpel TAX Hai-pa3lpOCTpaHEHU ca YEJCTUThT U YEBEIUTHT, KaTo
npeoOiagaml € yeaeauThT. [IocoueHUTe OpraHUYHU MUHEpAIHM3alid Ce pasriekIaT KaTo
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cneuu(UYeH TEeHEeTHYEH THI ChBPEMEHHO MHUHepanooOpasyBaHe (B TACHAa Bpb3Ka C
Pa3sBUTHETO Ha MBXOBE U JIMILIEH, P KOUTO B peAMIA CiIydau oOpa3yBar rnceBaoMopdosu
wii enuMopdos3n), KOHTO SBHO MMa MHOTO TMO-IIMPOKO pa3mpOCTpaHEHUE B MPHUpPOJATa,
BKJIFOYMTEIIHO HA TEPUTOPUSATA HA CTPAHATA.

26. KocroB, P. U. 2009. TBbpmoct Ha MHHEpAIUTE B TPH HM3TOYHH CPEITHOBEKOBHH
remosiornaau Tpaktata oT X| u XIII Bek. — I'eonoeus u munepannu pecypcu, 16, 7-8, 27-
29.

Abstract. The hardness of gem minerals is traced in three Eastern Medieval gemmological

treatises: Abu Rayhan Muhammad ibn Ahmad al-Biruni’s (973-~1050) “Book on the

Multitude of Knowledge of Precious Stones”, Muhammed ibn Mansur’s (XIIIth c.) “Gawahir

Nameh” and Ahmad ibn Yusuf al-Tifaschi’s (1184-1253) “Best Thoughts on the Best of

Stones”. The roots of the contemporary scale of hardness of minerals introduced in 1812 by

the German mineralogist Friedrich Mohs can be found in an arbitrary (al-Biruni; Mansur) or

numerical (al-Tifaschi) order from 1 (jet — softest among gems) to 4 (diamond — hardest
among gems) in the discussed Medieval scales of hardness. The scratch test has been also
applied at that period.

27. Kostov, R. 1. 2010. Review on the mineralogical systematics of jasper and related rocks /
A jaspis és a vele rokon kovakdzetek asvanytani osztalyozasa. — Archeometriai Mithely.
Archaeometry Workshop, 7, 3, 209-213.

Abstract: Jasper is a widely used term for SiO» bearing rocks of a predominantly
metasomatic or metamorphic origin. True jasper has a quartz composition and is of
metamorphic or metasomatic origin. Related to jasper, in different colour and density, are
other rocks of sedimentary or igneous origin with usually a dominant chalcedony-quartz and
feldspar-quartz composition (jasperoids and jasper-like rocks). Main mineral impurities which
cause the colour of the described rocks are listed. In the contemporary mineralogical and
gemmological literature, the following system with three groups has been introduced for
jaspers and related rocks, according to their mineral composition: true jaspers, jasperoids and
jasper-like rocks. The term jasper is suggested to be used only in the case with the first group,
with the corresponding genetic class of deposits. Probably the most broad and complete
definition of true jasper is: “rocks or mineral formations, which are to be considered mainly
among the metasomatic products, as a result of metasomatism (or autometasomatism) and
recrystallization of the primary sedimentary-volcanic, effusive or intrusive rocks during the
processes of diagenesis, regional, contact-metasomatic and postvolcanic hydrothermal
metamorphism”. The macroscopic identification of jaspers is difficult according to the
suggested classification. For their precise determination microscopic, X-ray, and in certain
cases additional chemical and spectroscopic methods of study are recommended.

28. Kostov, R. I., Y. Tsvetanova, V. Vladimirov. 2010. Petrophysical and phase composition
characteristics of zeolitic rocks applied to cultural heritage (Tatul rock sanctuary, Eastern
Rhodopes, Bulgaria). — Geology and Mineral Resources, 10, 21-25.

Pe3rome. HanpaBenu ca cpaBHUTETHH NMETPOPUIUYHU U MUHEPATIOKKH (PA30BH aHATU3U U

onpeacICHMd Ha HCEIMIPOMCHCHUW W HM3MCHCHH 3COJUT-ChbABbPIKAIINU CKaJIHU OJIOKOBE OT
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AHTHUYHOTO CKAJIHO cBeTriniie Taryn B M3rounure Pononu. [IpencraBeHn ca MUHEPATIOKKHU
U TIeTpOPU3NYHH JJAHHH, CBHP3aHU ChC CHJIHATA HATYKAHOCT M MHTEH3WBHOTO pa3pyliaBaHe
Ha HSKOU OT CKAJIHU 3C€OJMTOBU OJIOKOBE, M3IOJI3BAHU IIPH peCcTaBpalusTa B Tpajeka Ha
CBETUJIMIIETO, KaTO C€ MpeJiara 3a B ObJeIe Npyu TaKuBa 0OCKTH Jla Ce TPaBH 33 IbHKUTEITHO
reoapxeoliokKa (apXeoMHUHEPaT0kKKa) EKCIIepTH3a.

29. Strack, E., R. I. Kostov. 2010. Emeralds, sapphires, pearls and other gemmological
materials from the Preslav gold treasure (X century) in Bulgaria. — Geochemistry,
Mineralogy and Petrology, 48, 103-123.

Abstract. The Preslav gold treasure (adornments from gold decorated with enamel, beads of

gem minerals and pearls: diadem, bilateral necklace, medallions, several earrings and earcaps,

rings, buttons, appliqués and other small finds) was found in 1978 near the town of Veliki

Preslav — the second Bulgarian capital during the end of the First Bulgarian Kingdom. The

treasure (X century) belonged to a female member of the royal family and is suggested to be

of a Byzantine origin. A morphometric study and gem testing was made on all the
gemmological materials — minerals and numerous pearls. Among the gem minerals are

identified 40 emeralds, 12 violet sapphires, 10 reddish violet garnets, 5 rock crystals, 3

amethysts and 1 carnelian. Their inclusions and type of cut are listed. The average dimensions

for the emerald polished and rounded on the edges prisms from two medallions are: length

0.48 cm and width 0.59 cm. The average dimensions for the mainly barrel shaped sea pearls

from a gold medallion are length 0.40 cm and diameter 0.45 cm. The origin of the emeralds is

under discussion, and they are compared with other emerald finds in Europe, including from

Bulgaria, from the Antiquity and Early Medieval Period. As a probable source for the gem

minerals (emerald, sapphire, garnet), according to their inclusions, is suggested an Eastern

(India and Sri Lanka) origin (alternative for the emeralds — the Hindou-Kush area), and the

pearls are probably from the Indian Ocean of the Persian Gulf.

30. KocroB-Kutun, B., P. U. Kocros, I1. NBanosa. 2011. CeBpeMEHHO CBHCTOSHUE Ha
enekTpoHHata Oubmuorpadcka 6aza maHHU 3a MuHepanute oT bearapus. — Cnuc. Bl
72,1-3, 159-162.

Pestome. IlpogbmkaBa HaArpakJaHEeTO HAa HATUYHUA  CJNEKTPOHEH BapUaHT Ha

oubnuorpadckata KapToTeka, Kacaella W3y4eHOCTTa Ha MUHepanuTe B bwarapus.

PeanuszanusaTa € BbB BHJ Ha €JEKTpOHHA Tabiuma B cpema Ha Microsoft Access. Ts

MPEJICTaBIsIBA €JIEKTPOHEH Karajlor Ha MyOJIMKyBaHWTE CTaTHH W MOHOTpauu BBPXY

muHepanmte B bearapus ot 1844 mo 2010 r. JloGaBenm ca manm 700 HOBM 3ammca Ha

JUTEPATypHU JaHHH, U3BEICHU OCHOBHO OT TICPUOJWYHU T'€OJIOKKHU criucaHus. Taka, oOImsT

Opoii Ha pedepupaHnTe 3ariaBusi KbM ceramHa gata Haaxebpist 3500. [Jo6aBeHu ca 1Be HOBU

KOJIOHM C MMEHa Ha MUHEpalid Ha OBITapCKU W aHTJIMICKU €3UIM. ToBa MO3BOJSBA Ja Ce

HANpaBH JIUTEpaTypHa CIpaBKa 3a MUHEpANd, B CIy4auTe, KOraTO Ha3BaHHETO UM HE ce

BKIIIOYBA B 3arjaBUETO Ha CHOTBETHUS TpyA. llomoOpsiBaHe Ha KavyecTBOTO M oOeMa Ha

oubnuorpadusTa € BBIPOC HA BpeMe NMPHU HEHMHOTO HAArPaKIAHETO OT KOJKOTO CE MOXKE

MOBEYE CICITHATACTH.
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31. Kocros, P. 1. 2012. ApxeoremMoi0orus: HOBO MUHEPAJIOTHYECKO HAIMIPABICHUE CBBP3aHO C
KYJITYPHOTO HACIeNCTBO. — I eonoeus u munepannu pecypcu, 19, 7-8, 14-16.

Pe3rome. ApxeoremMoiiorusta € CpPaBHHTEIHO HOB HHTEPAMCIMIUIMHAPEH OTPAChI CPe.
NPUIOKHUTE MHUHEPAIOTUYECKA HAayKH, CBBpP3aH C TEMOJIOTHSATA M apXeoJIoTusiTa
(apxeomuHeposiorusita). IlpermeabT Ha BBBEXKAAHETO HA  apXEOTEMOJIOTHATA  CPel
MHUHEpAJIO’)KKaTa W apXeoJOrMueckaTa OOIIHOCT c€ MpaBH C TPUMEPU 3a CKOPOUIHH
u3ClIeBaHMsT U pa3padOTKW Ha Ta3u HaydHa oOnact B bwarapus. Kimacudukanusra na
MHHEpaJIHUTE apTeakTh ce NpernopbuBa Ja ObjJe HalmpaBeHa HAa MHUHEPAJIOTHMYHA WU
remosiorndyHa ocHoBa. Camarta nayma ‘“‘apxeoremojorus” (anria. — archaeogemmology;
archaegemmology; amep. — archaeogemology; uran. — archeogemmologia) ¢ perucrpupana
KaTO M3IMOJI3BaHa BEpOsATHO 3a mbpBH mbT 0T A-p Jleo Kox (Leo Emil Koch, 1904-2001; yuuin
npu npod. Georg Kalb B Kbonn B ['epmanuisi) BbB BCTBIIUTENEH a/ipec, oTOes3aH mpe3 1972
r. B M3Bectusita Ha Kpaickoto npyxectBo Ha mara Ho HOxen Yenc B Arcrpanus. B
XPOHOJIOTUYCH AaCIeKT, MOHATHETO ‘‘apXeoreMoJIoTHs” MMa Pa3jMYHO IMO-TACHO WJIM TI0-
HIMPOKO 3HAUCHHE U pa30MpaHe B Pa3INYCH KOHTEKCT NPU Pa3JIMuHU aBTOPH.

32. Kocros, P. H. 2013. Akanemuk B. 1. BepHancku: oT MuUHEpanorusTa 1 OHOT€OXUMHUSITA
1o ¢unocodckute npospenns. — Hayka, 23, 2, 11-13.

Abstract. The article presents short biographical data and notes about the outstanding
Russian scientist academician Vladimir lvanovich Vernadsky (1863-1945). He is founder of
biogeochemistry and genetic mineralogy, and has a significant tribute for the development of
sciences as geochemistry and radiogeology. He introduces the biosphere and noosphere as
global topics to mankind. His philosophical works have been published posthumous
[CTaTI/I}ITa € 0606H_18.BaH_[a 3a HAYUYHOTO TBOPUYCCTBO HA I'OJICMHUA PYCKH YUCH CHIHUKIIOIICAUCT
U MuciuTen-xymanucet Bnagumup MBanosuu Beprancku (1863-1945), mocBerena na 150
TOJIMHU OT POXKICHUETO MY].

33. KoctroB, P. ., M. Tapacos. 2013. Haxoaka Ha CTHOHHT OT MEIHOTO HAXOJWIIE
“Enanure” (Etpononcka Crapa nmnanuna). — [ eonozus u muneparnu pecypcu, 20, 7-8, 18-
20.
Pe3rome. MeanonoppupHoTo 31maToChabpkKamo Haxonuiie “Emanure”, pasmonokeHo Ha
okoj0 60 km u3zrouno ot Codus, € eHO OT Hai-rojeMuTe AeHCcTBalM OBIrapCKU HaXoAUIIa
3a 100uB Ha MeJ U 31ato. OnucaHa e Haxo/JKa Ha (UHU KPUCTAIM Ha CTUOUT Sb2S3 0T Majiku
KyXWHU BBB BMECTBalllaTa cKajla, 0Opa3yBaHU B pe3ylTaT Ha KbCHAa HHUCKOTEMIIEpaTypHa
xuaporepmanna pemoOunusanusi. [IpencraBenu ca pentrenoBu, EPMA u SEM nannu 3a
MUHepasia. B HaxoIumieTo MpuchCTBUETO HA aHTUMOH C€ OTOENSA3Ba OIIe KaTo TeTPAaeApPHUT B
ChCTaBa Ha KBapIl-MarHETHT-OOPHUT-XAIKOMUPUTOBATA H KBapIl-TIUPUT-XATKOITHPUTOBATA
acormanuu. OT reHeTHYHa IJeHa TOYKa ce IMpearnosara, ye mosBaTa Ha TO3M MHUHEpal €
PSIKOCT 3a MOp(UPHUTE MEAHU OTJaraHusi B CBETOBEH Mallal, C HAKOU M3KITIOUEHHS.

34. Kocrtos, P. U., 1I. IumutpoB, M. [loitHoB. 2013. KonopumerpuuHu H3ClIeIBAHUS Ha
He(puT (OT HEONUTHHU apTedakTH OT rorozamagHa bwarapus). — [eonoeus u munepantu

pecypcu, 20, 9, 36-38.
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Abstract. Colorimetric studies with the help of a portable Lovibond RT100
spectrophotometer of six nephrite oCax(Fe,MQ)sSisO22(0OH), artifacts from two Early
Neolithic sites (Galabnik; Kovachevo) in Southwest Bulgaria gives the opportunity for a
quick expert discrimination according to parameters in the CIE xyY and CIE Lab color
spaces. In both color diagrams, two groups of samples can be distinguished corresponding to
samples from the two studied sites despite their different green hue and saturation. The
sources of the material for the samples from the corresponding two sites are suggested as
different. The two groups of samples also correspond to previous studies of their chemistry by
microprobe, EPR and PIXE, thus giving the opportunity for using such types of
spectrophotometers for quick expert determination and discrimination of gem and decorative
minerals (including artifacts from museums and collections) according to their related to
chromophore elements chemical composition.

35. KocroB-Kutun, B., P. . Kocrtos, I1. iBanoBa. 2013. Enektponna 6ubimorpadcka 6a3za
JAaHHW Ha MUHEpaiuTe B bbiarapus — cbCTOSIHUE, Bh3MOXHOCTH U NepcreKTuBu. — Cnuc.
bI7], 47, 1-3, 111-130.

Pesrome. IlpompmkaBa HaArpakJaHeTO HAa HAJIMYHMS  €IEKTPOHEH BApHUAaHT Ha

oubmuorpadckaTa KapToTeKa, Kacaella H3y4eHOCTTa HAa MUHEpanuTe B bearapus.

Peanmzanusta ¢ BBB BUJ Ha CIEKTPOHHA Tabiuna B cpena Ha Microsoft Access. Ts

MPEJICTaB/IsIBA HAa MPAKTHKA CJIICKTPOHEH KAaTaJlor Ha MyOJIMKYBaHUTE CTATUH M MOHOTpaduu

BbpXy MuHepanute B boiarapus ot 1844 po 2012 r. O6musatr Opoii Ha pedepupanute

3aryiaBusl KbM HacToOsIMs MOMEHT HaaxBbpig 4000, a ONTUMU3HUPAHUIT BapUAHT ChIBpPIKA

Hag 3300 3amuca karo 3a 80% OT TAX MMa MOMNBIHEHW MUHEPAIHU HAWMEHOBAHMS.

[IpencraBen e cnuchk Ha 760 mpuemManu 3a BaJUJAHU MUHEPAIHU BHa chriacHO Cnucvka Ha

Munepanu n3naaeH oT MexyHapoHaTa MuHepaiornyecka aconuanus (MMA) npes aBrycr

2013 B enmexktponHata O6ubmuMorpadcka 6a3za JaHHUM Ha MHUHEpainuTe B bbeiarapus u TsAxHaTa

HAJUYHOCT HAa MHTEpPHET CTpaHuIaTta 3a bwiarapus, koHcTpyupaHa B www.mindat.org 3a

NPEJOCTaBsIHE HAa CBOOOIHA MIUHEPAIOKKa HHPOPMAITHSI.

36. Kostov, R. I. 2013. Nephrite-yielding prehistoric cultures and nephrite occurrences in
Europe: archaeomineralogical review. — Haemus Journal, 2, 11-30.
Abstract: Nephrite-yielding prehistoric cultures in Europe have been using nephrite artifacts
usually as axes or as ritual objects (including amulets) both. The nephrite artifacts are traced
in prehistoric (Neolithic-Chalcolithic) cultures from the Balkans (end of VII-V mill. BC —
“Balkan nephrite culture”) in South-East Europe and Sardinia (Italy; end of V-1V mill. BC) to
Central and Western Europe (Southern Poland and the Alpine lakes area of Switzerland and
Germany — V-III mill. BC). The largest number of nephrite artifacts on the Balkans is
reported from Bulgaria, and in Central Europe — from the Alpine lakes area, with the largest
number known from Maurach. For certain prehistoric sites the source of nephrite is not yet
known. Archaeomineralogical studies are suggested to be made in this respect for tracing
prehistoric trade routes and nephrite outcrops. Nephrite occurrences in Europe are known and
reported from (in alphabetical order): Austria, Bulgaria, Finland, France, Germany, Italy,
Poland, Russia (European part of the Russian Federation), Spain, Switzerland, Turkey
(Turkish Thrace) and Ukraine. Almost all of the nephrite occurrences are of the serpentinite
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metasomatic genetic type and only in a few cases — of the dolomitic marble genetic type (Val
Malenco, Italy; Scortaseo, Switzerland). Rare secondary glacier-related type nephrite finds in
the northern part of Europe are also reported.

37.T'eopruera, I1., P. HU. KocroB. 2014. ['coapxeojoTMUHH H apXEOMHUHEPATOTHIHHU
u3cienBanus Ha oOekra “KozapeBa mormmna” — cenuiie W HeKporos, bypracko. —
l'eonoeus u munepannu pecypcu, 21, 5, 17-23.
Abstract. Upon initial evaluation of the mineral and rock artifacts from the prehistoric site
Kozareva Mogila — a settlement and necropolis, near Kableshkovo, Bourgas region, the
following raw materials are found and listed: mineral pigments (graphite, hematite), intrusive
(syenite), volcanic (of basaltic and trachytic composition), sedimentary (flint, sandstone,
limestone) and metamorphic (jasper, serpentinite) rocks. The volcanic, intrusive and
sedimentary materials along with jasper (described for the first time in the region) are of local
or of near-by origin, while the flint, graphite and serpentinite supposedly are related to remote
import, probably from the country.

38. Kostov, R. I. 2014. Pentagon-dodecahedral and icosahedral artifacts in antiquity: 3D five-
fold symmetry applied to cultural heritage. — Annual of the University of Mining and
Geology “St. Ivan Rilski”, 57, Part IV, Humanitarian and Economic Sciences, 23-27.

Abstract. Regular pentagon-dodecahedral and icosahedral artifacts (two of the five regular
Platonic solids) from the Antiquity period, made of mineral substance or metal (bronze, gold),
are found in many museums and collections. It is assumed that these objects, along with other
similar regular geometric objects copy the crystal habits of minerals in nature. Their function
is subject of discussion. An overview is made for the pentagon-dodecahedral artifacts and all
the known icosahedral artifacts are listed. The pentagon-dodecahedral artifacts (symbol of the
Universe) occur primarily as hollow bronze (in Europe) or gold (in Southeast Asia) objects
with circular holes on the 12 faces and small spherical knobs on their vertices. The
icosahedral artifacts (symbol of water) are most often made of transparent quartz (rock
crystal), faience or serpentinite (their faces often inscribed with Greek letters). Report of the
five-fold symmetry and the corresponding presence of 12 faces or vertices in the artifacts
target their possible interpretation to astronomical (calendar and zodiacal) symbolism and
function.

39. KoctroB, P. H., P. Ilazmepos, JI. Muxaiinos. 2015. T'eodenomenst “CraiHHTE
nupamuan” ipu ceno [Mazapiu (M3tounu Pogorm). — Ieonoeus u munepannu pecypcu, 22,
9, 2-6.
Abstract. A geophenomenon, called the “Rock Pyramids” is described in the area east of the
Pazartsi village in Kurdzhali District (Eastern Rhodopes, Southern Bulgaria). The
geomorphologic phenomenon is represented by 5-10 m high pyramid-like rock formations,
composed of weakly compacted mainly sandy tuffs of an Oligocene age, which have been
exposed to the exogenous geological processes (weathering). The mineral composition of the
tuffs is represented mainly by quartz, feldspars (plagioclase and K-feldspar), zeolites
(analcime; clinoptilolite-Ca) and celadonite. Two major tasks have to be fulfilled in order of
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the preservation and socialization of the geophenomenon: a program for its geoconservation
and its introduction as a new geotourist site.

40. KoctoB, P. U. 2016. Axanemuk ['eopru boHueB 1 HETOBHAT NIPUHOC B KpHCTaJIOrpadusTa
1 MUHepasorusra. — I eonoeus u munepannu pecypcu, 23, 6, 24-26.

Pe3ome. Akanemuk npodecop I'eopru bonues (1866-1955) e aBTop Ha IBbpPBUTE OBArapCKH
VHUBEPCUTETCKH Y4eOHUIM 10 KpucTajmorpadus, MHHepajioruss U mnerporpadus.
Joktopckusat My Tpya “buxpomarsT Ha kanus (peBusus Ha ocHHUTE eneMeHTH)” ot 1893
roJuHa € B obiactra Ha Kpuctanorpadusara. Toll BbBexaa 3a NpbB MBT BBB Buciiero
YUWIIMLIE aKaJeMHUYeH Kypc 1o Kpucranorpadus npe3 1894 ronuna, a ot cieapamara roJuHa
BoaM quciuiuimHATe 1o “O0mma muHepanorus” u “CrenuaiHa MuHepanorus’. ABTOp € Ha
noseye oT 140 Hay4yHu TpyAa B oOlacTTa Ha MHHEPAJOTHUSATA M MeTporpadusTa, KakTo U B
JIpYTH KJIOHOBE Ha IE€OJIOKKHUTE U CPOJHU HAyKH. YUeH, MeJaror u oOIIeCTBEHUK — TOBa ca
pa3iNyYHU CTPaHH OT pa3HOCTpaHHUS oOMMK Ha akagemuk ['eopru bonues. 3a Obiarapckure
MUHEPAIo3, HEroBUAT Tpya “Munepanute B bearapus™ (1923) B o6em ot 207 ctpanuinu
0CTaBa KaTo MbPBU MOJIEpeH 0000111aBall MUHEPAJIOTHYECKH TPY/I 32 CTpaHaTa.

41. Koctos, P. WU., P. Ilaznepos, JI. Muxaiinos. 2016. MunepaneH chCTaB Ha SICOIUCH OT

Nzrounurte Pomonu. — Ioouwnux na MI'Y, 59, Ceumwk 1, I'eonoeus u ceogpusuxa, 47-54.
Pe3rome. Onmcanu ca ChC CHOTBETHUS UM MUHEPAJICH ChCTaB 8 KOPEHHU TPOSBICHHUS HA
dacnuc, Kakto W Haa 20-Ha anyBHAJHW M JIETYBHATHHU SICIIMCOBH U  SACIHCONOJOOHU
MIPOSIBJICHUS B OTJEIHU YacTu Ha M3rounute Pomonu. [lo chcTaB u mo UBAT ce OTACTAT TPH
OCHOBHHU TPYIU SCIKCU: YEPBEHH ACIHCU C MPUMEC OT XEMATUT, KBJITU (CBETIOKA(SIBH)
SCIIMCH C TIPUMEC OT THOTHUT U 3€JIEHU SICITUCH C TIPUMEC OT CeNaJoHUT. Bb3 ocHOBa Ha HIKOU
CHOTHOIIICHUS HA WHTCH3UTETa HA PEHTTCHOBCKUTE OTPAKCHHUS TPHU KBapra ce OTICIAT
TJIABHO JIBE TPYMH 0Opa3ly: ChIIECTBEHO MUKPO3BPHECTH KBAPI-CHIBPIKAIIA U CHIIECTBECHO
XaNIEIOH-ChAbPKANM  scriuck. [lo OTHOMIEHWE Ha TeoJIoKKaTa TO3MWIMS W BH3PaCT,
HAXOJIKUTE CE OTHACAT KbM IbPBHS, BTOPHUS W TPETHUS CTAIUH (3aJpyru) HA CPEITHOKHUCEITHS
ByIKaHU3bM B MI3TOuHUTE POMOMN C TOpHOEOIIEHCKA U OTUTOIIEHCKA BH3PACTH.

42. Kostov, R. 1. 2016. Mineralogical priority and gemmological meaning of chrysolite and

peridot in a historical perspective. — Geology and Mineral Resources, 23, 3, 30-34.
Pe3rome. HanpaBeH € HCTOPUYCCKHU XPOHOJOTUYCH TMPCTJICd Ha MHUHCPAIIOKKUTEC H
TeMOJIOXKKHTE ONPEICICHUS M HA3BaHUS B TpyIara oJuBUH-xpu3oaut-nepuaot (Mg,Fe)2SiOs.
HasBanuero xpuzonum € ¢ aHTUUCH €CTUMOJIOTHUYCH KOPEH U B IOBCYETO eBpOHefICKPI CTpaHHu
CC pasrjicxkaa KaTo CKBIIOICHHA Pa3sHOBUIAHOCT Ha OJIMBHUHA. HasBanmnero nepudom € C
€TUMOJIOTHS OT 18 Bek U ce npueMa 3a CHHOHMM Ha OJIMBUH, BKIIFOUHUTCIHO M KaTO HEroBa
IOBCIIMPpHA PAa3HOBUJHOCT B HAKOHU (I)peHCKI/I roBOpelin MU 4YaCTUYHO B HAKOU aHTJINNCKU
TOBOpPCHIN ObpiKaBU. HanpaBeHa € IpCHopbKa € OTJICA Ha MCXKAYHAPOAHOTO YCAHAKBABAHC U
pa361/1paHe, (5] Ho-;[06pe B IJI00QJIEH ACIEKT € Aa CC U3IIOJI3Ba IMbPBOTO HA3BAHHEC, KOCTO €
CBBHP3aHO C AHTUYHHUTC U3BOPU U UMaA MPUOPUTCT (I/IJ'II/I KaTO aJITCpHATHBA — ABCTC HA3BAHUA
Xpuzoaum M nepuoom, Ho C Xpu301um Ha IIbPBO MSICTO).
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43. Strack, E., R. I. Kostov. 2016. Gemmologische Untersuchung von Schmuckobjekten aus
dem Schatz von Preslav (10. Jahrhundert) in Bulgarien. — Der Sachverstindige, 43, 5,
105-112.

Zusammenfassung. Die 1978 gefundenen Schmuckobjekte, die dem Schatz von Preslav

zugeordnet werden, lassen sich in vier Gruppen einteilen: etwa 15 Schmuckstiicke, zahlreiche

Knopfe und Applikationen, mehrere Loffel, ein Silberbecher und 15 byzantinische Miinzen.

Design und handwerkliche Ausfiihrung der Schmuckstiicke lassen, insbesondere in der

farbenprachtigen Kombination von Gold, Edelsteinen, Perlen und Cloisonné-Email, den

byzantinischen EinfluB erkennen und verweisen darauf, dass dem Palast nahestehende

Familien als urspriingliche Besitzer in Frage kommen. Der Artikel konzentriert sich auf die

Beschreibung und gemmologische Untersuchung der Edelsteine und Perlen in den drei

Goldanhéngern und diskutiert deren mdgliche Herkunft. Die Anhénger stellen in bezug auf

die verwendeten Edelsteine und Perlen besonders anschauliche Exemplare byzantinischen

Schmucks aus dem 10. Jahrhundert dar. VVon den 11 violetten Edelsteinen wurden 10 als

violette Saphire bestimmt und 1 als Granat. Das EinschluBlbild der Saphire weist auf Sri

Lanka als Ursprungsland hin. Die Perlen wurden als Orientperlen bestimmt, die, unter dem

Vorbehalt weiterer Untersuchungen, vermutlich aus dem Persischen Golf oder dem Roten

Meer stammen.

44, Kostov, R. 1. 2017. Symmetry of form and weight: standardization of gold and mineral
artifacts from the Varna Chalcolithic necropolis (5" mill. BC). — Symmetry: Culture and
Science, 28, 4, 421-430.

Abstract. The Varna Chalcolithic necropolis (middle of the 5" mill. BC) has become

synonymous with gold, and the amount of gold finds is regarded as the “oldest gold of

mankind”. The finds in the necropolis demonstrate clearly that standardized forms of different
gold implements and mineral artifacts were used in prehistoric times. A Chalcolithic weight
unit, called van (~0.4 g = 2 carats), is introduced and a possible prehistoric weight unit system
is discussed, based also on Fibonacci sequence numbers or common multiples. Other
metrological studies include a possible length unit, called vul (~0.7 cm). Measurements of
angles and proportions can also be considered. Attention is paid to the so-called

“anthropomorphic” gold ring-shaped artifacts. The Balkans in prehistoric times are declared

as a cradle of gemstone, goldsmith and metalwork activities, all corresponding to the

forgotten knowledge of a protourban civilization. The standardization and miniaturization of
gold and other mineral artifacts underlines the application of an early metrological system.

45. Kostov, R. I., R. Pazderov, L. Michaylov. 2017. On the distribution of iron in minerals
from jaspers from the Eastern Rhodopes according to spectroscopic data. — Journal of
Mining and Geological Sciences, University of Mining and Geology “St. Ivan Rilski”, 60,
Part 1, Geology and Geophysics, 21-26.

Pe3ome. M3rounute Pojomnu ca rimaBHMs pailoH Ha pa3NpocTpaHeHHe Ha pa3HOOOpa3HU MO

OBAT WU T'€HE3UC SACIIMCU B B’LJIFapI/I}I. quS IIoOMOIIITa Ha MLoc6ayepOBa CIICKTPOCKOIIUA H

ype3 Enextponen mapamaramten pe3oHanc (EIIP) ca wu3cnenBanm cratyra u

pasmpene’eHNeTO Ha Pa3HOBAJICHTHH JKeJIe3HH WOHM B TPUTE Hall-Ba)KHU NMpUMeECHH (a3 Ha

ACIIUCUTE — XEMATUT, TbOTUT U CCIIAOHUT, KOUTO Ca CBBbP3aHU CbOTBECTHO C YEPBCHO, KBJITO
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70 KbATOKa(sBO M 3eNeHO ouBeTsiBaHe. B MbocOayepoBusi CIEKThp Ha YEPBEH SCIIUC Ce
ot6ens3Bar Fe3* cekcTeTu, XapakTepHM 3a XeMAaTUT U ThOTHUT, B TO3U HA XKBJIT scruc — Fe¥*
CEKCTETH, XapaKTEpHHU CaMo 3a F'bOTUT, a B TO3U HA 3€JIEH SICIIMC — JOMUHHUPALIN Jy0JIeTH OT
Fe®* u Fe?" cwpsann che cemagonnt. EIIP crekTpuTe Ha MpOOHMTE OT SCHHCH Pa3KpHBAT
uHpopMalMsg 3a KOHLEHTpalUMsTa Ha IKeNI30-ChAbpKalM (a3su U TeTpaeipuvHO
KOOPJMHHUPAHU JKEJISI3HU HOHU.

46. Popova, M., R. I. Kostov. 2017. Gold and “silver-like” (graphite) glittering decoration:
symmetry patterns on Chalcolithic (5" mill. BC) pottery from Eastern Bulgaria. —
Symmetry: Culture and Science, 28, 4, 409-4109.

Abstract. Symmetry patterns attributed to some of the Gzo (rosettes) or Goi (friezes)

symmetry groups are decribed and illustrated on both gold and “silver-like” (graphite)

decorated pottery from the Late Chalcolithic (middle-end of the 5" millennium BC) Varna |

Chalcolithic necropolis (Varna culture) and from sites of the Kodzadermen-Gumelnita-

Karanovo VI culture (KGK VI) in Eastern Bulgaria.

47. Bakamska, A., M. Abrashev, R. I. Kostov. 2018. Omphacite-bearing axes from the Early
Neolithic site Galabnik (Western Bulgaria): mineral identification by Raman
spectroscopy. — Review of the Bulgarian Geological Society, 79, 1 (B penkoserusi).

Pe3ome. MUHEpaTHUAT ChCTAaB Ha JBE TECIH OT (POHAA HA PernoHaIHUS HCTOPHUYECKU My3ei

B [lepHUK, OTKpUTH B paHHOHEOIUTHOTO cenuille [ p1p0HuK, [lepauiko, € uaeHTHPUIIpPaH ¢

nomonra Ha PamanoBa criektpockonus (Pusnyecku pakynret; Coduiicku ynuepcuter “Cs.

Knument Oxpuncku”). Tecnure ca HaMepeHH 3aelHO ¢ HepUTOBU apTedakTu B XOPU3OHTHU

oT mepBara (aza Ha cenuuieto (Haganoro Ha VI xun. np.H.e.). Te ca cBetnoonserenu B Oenu

no Omemo3eneHu W OnenokadeHwkaBu TOHOBE. [IbpBaTta Tecna € mpencTaBeHa OT

HEEJHOPOJEH  3bpHECT  arperaT  OT  CBETJIOKaEeHHWKaBO  ONBETEH  oMQauuT

(Ca,Na)(Mg,Fe,Al)Si2O¢ u xadsi rpanar ¢ anmanauHoB FesAlx(SiO4)s cberaB. Bropara tecna

€ npeacraBcHa OT JOMHHHUpaAII] erMaB06$IJ'I INTBTCH arperar ¢ yd4actolyd, NUI'MCHTHPAHU B

SApPKO3€JIeHO U Ka(sBO, BCHUKHUTE OTTOBapsAIIM IO JaHHUM OT PamaHoBHMTE CHEKTpU (ChC

cnenupUIHNTEe HHTEH3WBHU MMUKOBE MpH 672-677 cmtu 1014 cm'l) chino Ha oMpanut. ToBa

ca 3acera Hail-paHHHTE TI0 BB3pacCT PETUCTPUPAHH Yy HAc OMQAaIUT ChAbPKAIIU

NPauCTOPUYECKH TECIH, a TaKbB TUI apTeakTd B CHUCTeMara KaJeUT-OM(alUT cTaBatr

MIMPOKO M3BECTHHM MO-KBCHO B mepuoja V-IV xwi. mp.H.e. MpeAMMHO Ha TEPUTOpHUATA Ha

3amagHa EBpomna. [IpousxoabT Ha Marepuaia ce CBbpP3Ba C Pa3KpUTHUsS HA BUCOKOOAPUYHU

MeTaMOphHU KOMILIEKCH, JIOKAIU3UPAaHU HAali-BEPOSITHO B IOTOM3TOMHA bhiirapus wnu apyru

CBhCEJIHH CTpaHu Ha bankanwure.

B) OT TAX MyOGJHKYBAaHH JOKJIAJAM B H3IaHUS OT HAIMOHAJIHHU C MEKIYHAPOIHO y4acTHe
U MexkayHapoaHu HaydHu (opymu — 30 Opost (o1 Tsix 10 Oposi Ha aHIJIMIICKU e3MK U 6
Opost Ha PYCKH €3HK)

ABTOpCKa Mo3uIys: 23 MBTH €AMHCTBEH aBTOP WJIM Ha IBPBO MSCTO, 3 IBTU BTOPH
CHaBTOP U 4 MBTU TPETU WIH MOCIEABAIL CHABTOP.
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48. Koctos, P. 2005a. I'eonoro-mMuHepaloTH4Ha XapakTepUCTHKA Ha LEHTPAIHOA3HATCKUS
pPeTMOH — pOJMHA Ha JpeBHUTE Obarapu. — B: /lpesnume 6wvrcapu 6 ocnosume Ha
ceemosHama UCmopus, mamepuaiiama u 0yxosHa kyamypa u yueunuzayuama. C., U3n.
“Jladua”, 58-65.

Pe3tome. IlpucbcrBuero Ha etHonmMma banx (bamxapa, banxuka, bonop, bynyp u cponnm

Ha3BaHMs) B OOJIAaCTM Ha Pa3MpPOCTPAHEHHWE HAa BaXXKHU METAJHU U HEMETaJHHU IOJEe3HU

M3KOMAeMH OT Hal-ApEBHU BPEMEHA HACOYBA BHUMAHUETO KbM JIPEBHO HACEJICHUE U TEXHUTE

NOTOMIIM, 3aHMMAaBaIM C€ C JOOWB M TBHProBHA C OJArOpOJHM METATU MU CKBIIOLECHHU

MuHepanud. ToBa UM € Jajno penuua MNpeAuMCTBa B CYPOBHHEH (MKOHOMHYECKH) U

CTpaTeruuecky (MOJMTUYECKU) IUIaH, ThH KaTo yKa3aHMAT pernoH Ha CpenHa Aszus ce

HaMHUpa Ha KPbCTOBHUILATA HA OCHOBHUTE MbTUILA OT EBpona u biauskus N3tok kpM Uuaus u

Haneunus M3rok. CbBpeMeHHaTa KapTa Ha Pa3sIpOCTPAHEHUETO HA MOJIE3HU M3KOMAEMHU I10

OTHOIIICHHE HAa METAJHUTE CYPOBHHHM B Pa3riiekKJaHUTE OOJIaCTH Ha OKeH Ta/KUKHCTaH,

ceBepousToueH Adranucra, ceBepeH [lakuctan u MHaus HambJIHO MOTBBPXKIaBa JTAHHUTE

OT QHTUYHUTE U CPEAHOBEKOBHUTE M3BOPH C HAXOJHMILA HA 3J7aTO, MEH, Kajal U KeJs3o,

KAaKTO M C TAKMBA HA CKBIIOLEHHHU U JEKOPATUBHU MUHEPAIIU.

49. Kocros, P. U. 20056. JIazypursT ot CpenHa A3usi B KOHTEKCTa Ha eTHOHMMa banxapa. —
B: Kopenu na Owreapckama yusunuzayus. AxademuyHa UHMEPOUCYUNIUHAPHA
kongepenyus. C., U3n. “byn-Kopenun”, 77-92.

Pe3rome. [locouenurte npumepu Ha pa3IUdHU BUIOBE U3lenus oT na3ypuT oT Cpenna Asus ¢

pa3iNYHO TMpEeJHA3HAUYECHUE B OTIEIHH [EHTPOBE Ha IUBWIM3AIUATA JEMOHCTPHUpAT

U3KIIIOUMTEIHATa TMPECTHXKHOCT Ha MHHEpalla KaTro IOBEJMpPHA CYpOBHHA, Hapen C

OaropoHUTe METaaM. 3a MO-MBJIHO M3SICHSABAaHE Ha BBIPOCA 32 BBb3MOXKHA Bpb3Ka Ipe3

XaJIKOJIMTHaTa M OpoH30BaTa ernoxa Ha JIpPEeBHOOATXApCKUs (IPEBHOOBITAPCKUS) LEHTHP C

paiioHa Ha 100MBa Ha JA3ypUT € HEOOXOAMMA CTUIIMCTUYHA U TeMoJIornyHa (hopMa U HauuH

Ha 00paboTKa) XapaKTEPUCTHKA HA apXEOJIOTHUYECKUTE apTe(aKkTh, CBbP3UHU C MUHEPAIH U

MeTasin (ocoOeHa TIUMNTHKA M cpparucTuka ¢ M3SCHSIBAaHE HAa MUTOJOTMYHUTE OOpasu WU

MOTMBM M TO-CIELMAJIHO Ha OHE3M OT TIX, KOMUTO MOrar Jia ce I[oJI3BaT KaTo

XapaKTEepUCTUUHU Oesie3n) OT Pa3IUYHU CTPaHM MPU BB3MOXKHO Hal-TOYHA apxeosoruyecka

JaTHPOBKA HA U3CJICABAHUTE OOEKTH.

50. Kostov, R. 1. 2009. From symmetry statistics of minerals to their distribution in a Colour
Table of the 32 classes of symmetry. — Ist National Crystallographic Symposium,
Proceedings, Earth and Man National Museum, Sofia, October 22-23 2009, Sofia, 39-43.

Abstract. An attempt is made for applying a Colour Table representing the 32 classes of

crystal symmetry according to the dominance of the number of minerals with a definite colour

for each Crystal System, as well as of their genetic and economic importance. In this colour
variety of the Table the following colours have been suggested for the different Crystal

Systems: Triclinic (white), Monoclinic (green), Orthorhombic (yellow), Trigonal (pale red),

Tetragonal (brown), Hexagonal (pale blue-gray) and Cubic (dark red). The Colour Table is

considered useful in mineralogical teaching and museum exhibits — linking crystal symmetry

with the colour of some of the most common minerals in the corresponding crystal systems.
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51. Arhangelova, N., E. Nikolova, K. Berovski, D. Dikov, L. Kostov, R. Kostov, M.
Mladenov, H. Protohristov, N. Uzunov. 2010. Quantitative element analysis of samples
from mine region near Buhovo, Bulgaria. KonuuecTBeHn eneMeHTeH aHalu3 Ha MpoOH OT
paitona Ha muHu ByxoBo. — In: International Scientific Conference UniTech’10, 19-20
November 2010, Gabrovo, Bulgaria. Proceedings. Volume Ill. Gabrovo, Univ. Publ.
House “V. Aprilov’’, 402-406.

Abstract. The elemental composition of samples of soil from the ground near the uranium

mines Buhovo and waste material resulting from mine activities of uranium ores has been

analysed using X-ray fluorescence technique. Samples were taken from the meadow sites,
from heaps of tailing from the shafts and mines, located northwest of Sofia, between the
villages of Buhovo and Seslavtsi at the southern slopes of the Murgash part of the Balkan

Range. The quantity of uranium in the samples as well as the quantities of other heavy

elements has been analysed. A comparison between the measured composition of these

elements and the corresponding gamma activity has been conducted. The quantity of some
other important from an ecological point of view elements such as Sr, Mn, Ni, Zn, Cu, As, Pb
and Ba has been studied.

52. Kostov, R. I. 2010. Gem minerals and materials from the Neolithic and Chalcolithic
periods of Bulgaria and their impact on the history of gemmology. — Proceedings. XIX
Congress of the Carpathian-Balkan Geological Association, September 23-25, 2010,
Thessaloniki, Greece (Eds. G. Christofides, N. Kantiranis, D. S. Kostopoulos, A. A.
Chatzipetros). Aristotle University of Thessaloniki, Faculty of Science, Special Volume
100, 391-397.

Abstract. Studies of prehistoric (Neolithic to Chalcolithic period) artefacts from the territory

of Bulgaria during the past decade revealed a lot of specific gem and decorative minerals and

materials: nephrite, malachite, serpentinite, turquoise, jadeite, jet, carnelian, agate and jasper

(including heliotrope). Nephrite artefacts in Bulgaria, as well as in some other countries on

the Balkans, are widespread during the Neolithic and rare during the Chalcolithic — the

nephrite sources are under discussion. A Balkan “nephrite culture” is introduced, which is
supposed to be the earliest in the world, compared to the well known Chinese “nephrite
cultures”. The Varna Chalcolithic necropolis (middle of the V mill. BC) is known with the
earliest and largest amount of gold artefacts in the world, including also some copper objects
from the copper mines near Stara Zagora. A large amount of beads are also identified as made
by malachite (rare azurite), serpentinite, carnelian, agate, coal (jet), marble and shells. Some
of the carnelian beads from Varna display 16+16 facets along their elongation, which is the
first record for a constant and complex faceting of hard mineral known so far. An early
prehistoric weight system links mineral beads and gold artefacts (the weight unit “van” is
introduced, 0.4 g = 2 carats). The first report of turquoise beads for SE Europe is related to the

Orlovo prehistoric site (Haskovo district). The “Thracian stone” in ancient sources is

identified also as heliotrope, which is known since the Chalcolithic in the Eastern Rhodopes.

Some of the artefacts are masterpieces of art and as stage of perfection, thus pointing to the

Balkans as a cradle of prehistoric gemmology.
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53. KoctroB, P. M. 2011. ApxeomMHuHEpalorusi W apXeoreMMOJIOTHs — HAalpaBlICHUS U
nepcnekTuBel (Ha mnpumepe bomrapum). — B: Munepanocuueckue nepcnexkmugul.
Mamepuanvr Meswcoynapoonozo munepanozuueckoco cemunapa. CeikteiBkap, UIT Komu
HII YpO PAH, 328-329.

Pe3rome. MuHepanornueckass apxeoyiorusi (apXEOMHUHEPAJIOTHs WIH apXeoJoTnyecKas

MUHEpAJIOTHsI) KaK MOHATHE BBEACHO ¢ Havyama XX BeKa aMEPUKAaHCKUM Te€MMOJIOTOM

Jxopmxem KyHiiemM. ApXeoOMHHEpaJorHsi — 3TO KOMIUIGKCHas Hayka 00 W3y4eHHH BCEX

aCIIeKTOB  BEIECTBEHHOTO  HAmpaBieHUs (T€OXHMHsS, MHUHEpaIOrus, merporpadus,

METaJUI0O3HAaHKWE) B OTHOIIECHUHM MaMITHUKOB MAaTEpUATbHON KyIType. ApXEOMUHEpPaIOTus

MOYKHO CHCTEMAaTHU3MPOBAThH CIEAYIOIIMM 00pa3oM: B acleKTe M3YUYCHUs HEPapXUU BEUIECTB

(371€eMeHT — MUHEpaJl — TOpHasi OpPo/a, ¢ MPUMEHEHUEM T€OXUMHUYECKUX, MUHEPATOrHYECKIX

U eTporpauuecKux METOI0B); B IPUKIIAJHOM acleKTe (HepyJHble H pyIHbIE HCKOTIAeMBbIE —

apXCOMETAJUTYPIHsl, HCCJICJOBAaHUE  JPArOlEHHBIX W  TOJCIOYHBIX  MHUHEPAIOB  —

apXeoreMMOJIOTHS; UCCIICIOBAaHHE METCOPUTHOTO BEIIECTBA B apXEOJIOTUIECKOM KOHTEKCTE —
apXCOMETCOPUTHKA); B aCHECKTE apXCOJOTHUECKOW MEepHOAU3aluu (MAJCOTUT — HEOJIHT —

SHEOJIUT — OpPOH30BBI BEK — JKEJIE3HBI BEK, aHTUYHOCTh, CPEJHHUE BeKa U T. 1.); B

METOJAMYECKOM aCIeKTe C MPUMEHEHHEeM (H3MUECKUX W XUMHUYECKHX METOAOB JUIs

OTIpENIeJICHUsI COCTaBa, CTPYKTYPhl M (PU3MUECKUX CBOWCTB MHUHEpAIbHOTO apTedakrta, a

TaK)KE€ METO/JOB [aTHPOBAaHUS MHUHEpana, BPEMEHH ero OO0padOTKM M HAaJOXKEHHBIX

BO3JICHCTBUI; B TEXHOJIOTUYCCKOM U XYJOKECTBEHHOM acriekTe (00paboTka u mepepadoTKa;

pa3BUTHE XYA0XKECTBEHHOTO CTHJIS); B aCIIEKTE COXPAHCHHUS M KOHCEpBallMU apredakrta MU

00beKTa (COCTaB M MOBEPXHOCTHBIC CBOWCTBA; KIIMMATUYHBIC U OMOJIOTHYHBIC BO3JICHCTBHUS);

B acCIlleKTe MY3E€HHOW M HAY4YHOH SKCHepTU3bl (MpaBWIbHAS JTMATHOCTUKA M OINPE/ICICHUE

MOJEJIOK M UMUTALUI).

54. KocroB, P. U. 2012. MeauuuHCcKasi MUHEPAIOTHS: OMBIT MUHEPAJIOT0-TEeMMOJIOTHUECKON
knaccupukanuu. — B: Kpucmannuueckoe u meepooe nekpucmaniuyeckoe cocmostue
MUHEPANbHO20 Bewecmed: npobiemvl CMPYKMYypupo8aHus, YNOpAOO4eHus U 360J10Yul
cmpykmypol. Mamepuansl MUHEPANO2ULECKO20 CEMUHAPA C MeHCOYHAPOOHBIM YUaACTNUEM.
Coixkmuigkap, Pecnyonuka Komu, Poccus 4-7 uons 2012 2. CoikThIBKap, ['eonpuHT, 262-
263.

Pe3ome. Iloctpoena kiaccudukanus OOBEKTOB MEIMIIMHCKOM MHHEpaJOTHH Ha YpPOBHE

HepapXu4eckoil cTpyKkTypsl: 1 — ropHas nopoja (MUHEpaJbHBIN arperar; JUTOTepanus); 2 —

MUHepan (MUHEpalHbI BHJ, Ppa3HOBUIHOCTh; MHUHepajoTepanus); 3 — KpuUCTal

(Mopdonorusi; kpucramiorepanusi); 4 — remMma (3HAaKOBas CHCTeMa; TEeMMOTEparus).

Knaccudukanus gaér 6osee 1EIOCTHO CBSI3HYIO M Oojiee HAydYHO OOOCHOBAHHYIO KapTUHY

WCIIOJIb30BAaHUsl TPUPOJHBIX MaTepuanax 4YeJIOBEKOM B CHUCTEME 3JIEMEHT (TeoXuMus) —

MUHepaJl (MUHEepajorus) — arperat (netporpagus), B paMKax KOHKPETHOTO Ie€0J0rMYECKOro

Y KOCMHYECKOT0 IPOCTPAaHCTBA U BPEMEHHU.

55. Kabakchieva, G., M. Gurova, R. I. Kostov. 2012. Three amphibol-bearing (including
glaucophane) artifacts from the region of Ivailovgrad (Eastern Rhodopes, Southern
Bulgaria). — Proceeding of the First International Symposium Ancient Cultures in South-
East Europe and the FEastern Mediterranean “Megalithic Monuments and Cult
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Practices”, Blagoevgrad, 11-14 QOctober 2012, Neofit Rilski University Press,

Blagoevgrad, 217-225.
Abstract. Three prehistoric amphibole-bearing elongated stone objects with holes have been
discovered in the area of Ivailovgrad (Eastern Rhodopes, Southern Bulgaria). They are
represented by: Nland N2 - dark bluish glaucophane schist; N3 — black amphibolite. The
average weight of artifacts N2 and 3 is 13.2 g, which is a quarter of the weight of artifact N3 —
52.8 g, thus their metrological significance can be suggested. A traceological analysis of their
surface has been carried out. Their function is under discussion. Glaucophane-bearing schist’s
outcrops and corresponding prehistoric artifacts are known not far from the area in Turkish
Thrace. Among stone artifacts in Bulgaria glaucophane is very rare, so it can be used for
tracing prehistoric trade routes and sources.

56. Smolenov, H., R. |. Kostov. 2012. On the interpretation of some prehistoric
“anthropomorphic” bone and marble (Varna Chalcolithic necropolis — Bulgaria), as well
as jade (Hongshan — China) amulets. — First International Symposium “Ancient Cultures
in South-East Europe and the Eastern Mediterranean”, Proceeding of the First
International Symposium Ancient Cultures in South-East Europe and the Eastern
Mediterranean “Megalithic Monuments and Cult Practices”, Blagoevgrad, 11-14
October 2012, “Neofit Rilski”” University Press, Blagoevgrad, 226-231.

Abstract. Several bone and one marble “anthropomorphic” amulet (“idol”) are known from

the Varna Chalcolithic necropolis in Bulgaria (~4500 years BC). Their function is supposed to

be linked in a practical way to orientation, as the holes in the amulets may be used to watch in
certain directions different celestial or terrestrial bodies — thus the objects may serve as
prehistoric navigation tools. Similar in shape nephrite-jade amulets are reported from the

Hongshan culture (~4500-3000 BC) in China. Analysis of such ritual objects in Chinese

sources points out also to their application as an astronomical instrument, as well as to their

connection with Gu Yu (the pig dragon). Earlier, similar carved stone zoomorphic images, are
found on Pre-Pottery Neolithic-A ritual artifacts in Anatolia (X-V1I1 mill. BC).

57. Benues, U., P. U. Kocros. 2013. 13 ponocioBuero Ha B. U. Bepuancku: pamunusra
Crapuuku un bearapus. — B: Bepuaocku u XXI| gex: zeocgpepa, duocghepa, noocgepa u
cumempus. C., U3narencka kbia “Cs. UBan Puncku”, 109-112.

Pesrome. Cynpyra akagemuka Bnanumupa BanoBuua Bepnanckoro — Haranes EroposHa

Crapunkas (1860-1943), cBsizana co crapuHHON U Oonbmoi damunseit Ctapunkux. MHOTO

U3 ee OMMxKalIMX poaACTBEHUKOB smurpupoBain B 20-x rogax XX Beka B bonrapum u B

HEKOTOPHIX APYrux crpaHax EBpomsl m mMupa. PaccMoTpuBaeTcs WX KHW3HB, POJCTBEHHBIC

CBSI3U U Cyb0a.

58. KoctoB, P. M. 2013a. bubnuorpadgust Ha TpyroBe OT M 3a JKUBOTA, TBOPUYECTBOTO U
UICHHOTO HacIeACTBO Ha akagemMuk Bruamgumup W. Bepnancku (1863-1945) na Obarapcku
e3uk. — B: Bepnaocku u XXI sex: ceocghepa, b6uocgepa, noocghepa u cumempus. C.,
Usparencka kpma “Cs. MBan Puncku”, 113-115.
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Pe3lome. bubnnorpadgusi HEKOTOpbIX M3 TpPyIOB (IepeBolbl) akagemuka Bramumupa U.
Bepnaackoro (1863-1945) u npyrux nyOnukamuii O €ro >KM3HH, TBOPYECTBE M HACHHOM
HacJeIuu Ha O0JITrapCKOM SI3BIKE.

59. Kocros, P. . 20136. IInanerapuust xymanu3bm Ha Bruagumup W. Bepuancku u Iluep
Teitsip npo lllapnen B maesta 3a Hoocdepara. — B: Bepuaocku u XXI sex: eceocgepa,
ouocghepa, Hoocghepa u cumempus. C., U3narencka kbima “Cs. UBan Puncku”, 71-77.

Pe3ome. Crienan aHanu3 MOSIBICHUS M PAa3BUTHUS TMOHATHS HOoc(epsl B TpyHax pPycCKOTro

MUHEpajora, reOXuMuKa u sHiukoneaucta B. Y. Bepuaackoro (1863-1945) u ¢paniry3koro

reojora u teosora II. Teiispa ne Lllapnena (1881-1955). IlepBblil Tpya ¢ NmpUMEHEHHEM

noHsaTust Hoocepsl — 3o “L'Hominisation” (1923 wmm 1925 r.) Teitspa ne Illapnena,

u3nansbeiii B 1957 rogy. [lorom apyroi ¢panmyskuii yuenslii — guiaocod u maremMaTuk D.

Jlepya (1870-1954) mumier o Hoochepe B cBoem Tpyae “L'Exigence idéaliste et le fait de

I'évolution” (1927). Axamemuk BepHagckuii UCMOIB3yeT 3TO MOHATHE B CBOMX Tpydax U

nuckMax ¢ 1936 roma. PaccMarpuBaroTCsi COBpEMEHHbBIE W€ M PA3BUTUE YUEHHUS O

Hoocdepe.

60. Kostov, R. I. 2013. Kostov’s crystal-structural and paragenetic classification of minerals
completed. — B: Cospemennvie npobaemvl meopemuueckol, KCNEePUMEHMANIbHOU U
npukiaonot — munepanoeuu’  (FOwkunckue — umenuss —  2013). Mamepuanv
MUHEPATIOSUYECKO20 CEMUHAPA ¢ MeAHCOYHApoOHbiMm yuacmuem, Coikmoiexap, Pecnybonua
Komu, Poccus, 19-22 maa 2013 2., 58-59.

Abstract. The dual, crystal-structural and geochemical-paragenetic principle of a rational
classification of minerals, introduced since 1954 by Bulgarian mineralogist academician
professor lvan Kostov (also in his monographic “Mineralogy”) has been completed with
several new publications on the classification of different classes of minerals. Througout the
years, the original crystal-structural and paragenetic classification is applied to the main
mineral classes, thus completing the general mineralogical system — oxides, silicates,
sulphides, phosphates, arsenates and vanadates, sulphates, borates, carbonates, as well as
nitrates, iodates and organic minerals.

61. Strack, E., R. I. Kostov. 2013. Gemmological examination of jewellery objects from the
Veliki Preslav treasure in Bulgaria. — 33 International Gemmological Conference 1GC,
October 2013, Hanoi, Vietnam, 118-121.

Abstract. The three medaillons from the Veliki Preslav gold treasure in Bulgaria represent

unique examples of gemstones and pearls used in 10th century jewellery that, although

probably produced during the time of the Bulgarian empire, can be seen as belonging to the
sphere of influence of the Byzantine court. As the jewellery was probably made for high-
ranking persons connected with the palace of Preslav, it demonstrates the rarity and high

value attributed to emeralds, pearls and purple sapphires at the time. The origin of the 30

emeralds can only be discussed generally, but the small evidence available does not speak

against and could even back up the supposition of Egyptian origin (with an alternative Indian
or Central Asian origin). Further studies of a more general scope are necessary. The 11 purple
stones in the rhomb-shaped medaillon, originally described as amethysts, were identified as
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10 purple sapphires and a purplish-red garnet. Inclusion evidence and fluorescence of the
sapphires point to Sri Lanka as the country of origin. The 25 pearls described are a distinct
example of how outward environmental factors may influence the composition of pearls and
introduce a process of deterioration that will eventually lead to a change of colour and surface
appearance.

62. Koctos, P. U. 2014a. ApxeoMHHEPATIOTHUS U €ETHOMUHEPAJIOTUS — CPAaBHUTEJICH aHAJIN3 Ha
HeppuToBr U cxomuu 3oomopdum amysieru. — In: Kallatida (Eds. I. Paslaru, S. M.
Colesniuc, T. Dimov). Editura “Callasprint”, Mangalia, 291-302 (pe3tomeTa Ha pyMbHCKH,
AHTJIMICKH, OBJITAPCKH U PYCKH).

Pe3tome. Heppurst 0Caz(Fe,MQ)sSigO22(OH). ¢ cunukaTen MuHepai, KOWTO ce pas3riekaa

KaTO CKPUTOKPHCTAIHA BIIAKHECTAa MACHBHA PAa3HOBUIHOCT Ha ChCTABH MPEIUMHO B pEeIUIIaTa

Ha MHHEPAJHHTE BUJJOBE TPEMOJIMT-aKTHHOIMT. B pe3yinraT Ha apXeOMHUHEPAIOTUYHH

U3CIeBaHMsI, HA TepUTOpusAta Ha bwiarapus u Hikou cbhceqHu banmkaHcku crpanu Osixa

OTKPUTH M OIIMCAHU MHOTO HE()PUTOBH 300MOPGHHH aMyJIETH U JAPYrH apTe(aKkTH ¢ HEOJIUTHA

U XQJIKOJIHWTHA BB3pPACT, MOPaad KOETO € BBBEICHO MOHATHETO bankaHcka ‘“HedputoBa

Kkyntypa”. Ilpennara ce Bb3MOKHA MHTEpIIpEeTalus HAa (DYHKIHSITa U CHMBOJIMKATa HA TE3U

NPauCTOPUUYECKH aMyJIETH IO JaHHH OT €THOMHHEPAJIOTUYECKH M3CIEeIBaHUs, C IpUMEp Ha

o 100HH Ka00mog00HN apTeaKkTH OT CHINUS MHUHEPAJ, U3TOTBSIHU OT OPa3HIICKH TNIEMEHA.

63. KocroB, P. . 20146. Hedpur EBpaszum: apxeomunepanorus Hedputa u “HeppuTOBBIC
KynbTypel”. — B: ['eoapxeonocus u apxeonocuueckas munepanoeus — 2014. Muacc,
Wuctutyt MmuHepanoruu, Y paibckoe otaenenue Poccuiickoii akagemun Hayk, 11-14.

Pe3ome. Crenan 0030p MecTOpOXAeHUI U nposBiIeHui HedpuTa Ha Tepputopuu EBponsl u

Aszuu. llenenanpaBieHHOE UCIIONb30BaHUE HEPPUTA B KAUECTBE OPYIUM TpyAa U yKpalIeHUI

(B TOM yHCIIe aMyJIETOB) OTMEYAeTCsl Ha HEOJIMTUYECKUX U O0Jiee MO3IHUX CTOsTHKax EBporbl

u Azun. CaMoe paHHee UCII0JIb30BaHUE MHOKECTBA HE(PUTOBBIX U3JIEIHUN 3aperuCTPUPOBAHO

Ha HeonuTHueckux (koHen VIl Teic. 0. H. 3.) cTtosHkax bankan (bankanckas “HedpuroBas

KynbTypa”) u Kuras (kyiaprypa curinyHBa). CrelaHa MOMBITKA COCTABJICHHS XPOHOJOTHH

JIOUCTOPUUECKUX “HEPPUTOBBIX KYIbTYp” .

64. KoctoB, P. U., JI. HemeBa. 2014. MunHepaiu Ha peIKUTE U Pa3CeIHUTE EJIEMEHTH B
bearapus u TAXHOTO paszHooOpaszue B Hamuonamnus myseit “3emsta um xopata”. —
Coopuux ¢ Ooxnaou. Hayuen cemunap ‘“Pedku u paszcesnu enemenmu 6 bwreapus:
2€0JI0HCKU, MEXHON0NCKU U exonoeuunu acnekmu”. 27 noemepu 2014 2., Coghus, C., HTC
MJI'M, 71-75.

Pe3rome. HampaBen e npersnieq Ha pa3npoCTpaHEHUETO HA MUHEPAJIUTE, ChIbPKAIIN PEIKH U

pa3cesiHu eeMHTHU B bbiirapus u ce yctaHOBMXa 84 MUHEpaJIHU BHUJIA, KOUTO Ca IIPEICTaBEHU

CIopesl CbBpEMEHHaTa HOMEHKJIaTypa Ha Komucusra mo HOBU MHUHEpalld, HOMEHKJIATypa U

knacudukanus KpM  MexayHaponHaTa MuHepanormdecka. Cpen Tax mpeoOuiagaBar

MUHepanuTe Ha Tenypa (32 MHHEpaNIHM BHUAA), TE3W HA JIAHTaHAa W JIAHTAHOWJIHO

chABpXKaNIMTe MuHepanu (12 Opost), cinenBaHu OT OEPUITHI U CETIEH ChABPIKAITUTE MUHEPATH

(c mo 8 Opos 3a Bcsaka rpyma). [lapareHeTHdHO, CHBMECTHO, OpOAT Ha TEIyp U CEJICH

ChABPXKALIUTE MHUHEpaIu oOTpa3sBa OJIM30 MOJIOBMHATA OT PETUCTPUPAHUTE MUHEPATHU
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BUJIOBE, KOETO TMpeAomnpeaess M TIXHATa IEPCIEeKTUBHOCT MO OTHOIIEHHE Ha ObJaeHH
MpOoy4YBaHUs Ha TeXHHUTE Haxoauma. B Hamumonanaus myseit “3emsita u xopara” B Codust ce
cbXpaHsaBaT 14 OT NOCOYEHUTE MUHEPAIHU BUAA HA PEIKUTE U PA3CESTHUTE €IEMEHTH OT 52
MUHEPAJTHU TOYKH B CTpaHaTa. 3a MOCJeIHU MOJOBHH BEK ca ycTaHOBeHU 01130 60 HOBU 3a
CTpaHaTa MHUHEpaJM Ha PEAKUTE U pPa3CesIHUTE eJIeMEeHTH. 3a NpbhB BT B bbarapus ca
ONMKMCAHU TPU HOBH 3a CBETAa MUHEpaja OT HANpaBEHHUS CHUCHK: KOCTOBUT (Te-chabpikalg
MuHepan), BacuiuT (Te-chabpikail MUHEpai) U repMaHokoycuT (Ge-chabpikail MUHepa).

65. KoctoB, P. M. 2015. 3om0T0 ¥ HehpUT: MPUMEPH! JOUCTOPHUECKUX CTAHAAPTOB CpPEIU
pasHbIX KylabTyp mupa. — B: I'eoapxeonoeus u apxeonocuueckas munepanocus-2015.
Mmuacc, Mactutyt munepanoruu YpO PAH, 14-18 cents6ps 2015, 27-30.

Pesrome. Crenan CpaBHUTENBHBIM 0030p BO3MOYKHOIO IPUMEHEHUS JIOMCTOPHUYECKHUX

neKTopaneil u3 pasHelx KyibTyp EBpasuu B kauecTBe CTaHIApTOB 3HAHMU 00 OKpY’KaroIieM

MHUpe (Ha IpHUMepe 30JI0TOH IMeKTopanu U3 BapHEHCKOro SHEOIMTHYECKOTO HEKpoIoja B

bonrapun — cepenmHa 5 ThIC. 10 H.3. U HE(PPUTOBOM NEKTOPAIM U3 HEOIUTHUYECKOTO

3axopoHeHus B TmpoBuHIMH AHbBX0M B Kutae — 4 T1bIc. 70 H.3.). OTmeuaeTcs

LIeJICHAIIPaBJICHHOE HCII0JIb30BAHUE OJIAarOpPOJHBIX METAIOB (30JI0TO) WJIM JApParoleHHBIX

MHUHEpaJIOB (HEQpUT) B KAuecTBE ATAJOHOB Mep Mupa (I YKpalleHWd, B TOM YHCIE

amMyJeToB, MeKTopaiel). B oOoux ciydasx, pasmepel 3THX apTe(akToB CBSI3aHHBI C

OPONOPIMAMHU  “30J10TOT0  cedeHus  (mudaropelickue TPEeyroJIbHUKH) H  JAPYTHMH

MaTeMaTHYeCKUMHU 3aKOHOMEPHOCTSIMHU (YTJIbI; IPOIIOPLIUH).

66. Koctos, P. U., P. ITaznepos. 2015. MuHepaioro-reOXuMHYHA OCOOCHOCTH Ha SICITHCH OT
Momunnrpanacko, M3tounn Popomu. — FObuneiina nayuna rongepenyus “50 2o0unu
mysetino oeno 8 Msmounume Pooonu — npoyusanus, uzciedsanus u nepcnekmugu’’, 17-18
cenmemepu 2015 2., Kopoacanu. Kepmxamm, [Tpuat OO/, 29-37.

Pe3tome. B pesynarar Ha HanpaBeHHWTE NPEIBAPUTEIHU AHATUTHYHA M CIIEKTPOCKOIICKU

W3CIIC/IBAHMSI HA TPYIIA SICUCH C Pa3IMdeH HBST (3€JICH, KBJIT U YEPBEH) OT JBE MPOSBICHUS

npu cenara Kamenen u UykoBo B Momumnrpancko (M3tounm Pomomm) ce ycraHoBsiBa

Bpb3KaTa MEXJy BUJ OLBETABAHE, XapaKTEPHU MUHEPATHU MPUMECH U €IEMEHTEH CHCTaB.

Scnucute ca w3rpazgeHu OT kBapi (mpeaumHo xanuenoH), onan-C wnu onan-CT (mpu

3eJIEHUTE Pa3HOBUAHOCTH), THOTHUT (TIPU KBIATHTE M YEPBEHHUTE Pa3HOBUIHOCTHU), XEMATHT (B

yepBeHa Mpoba), cernalloHUT (MPH 3eJICHUTE Pa3HOBUAHOCTH) U TIMHECT MuHepan. C Haii-

BHCOKO ChJIbpkanue Ha Fe;O3 ce otnmuyaBar xxwiatute scriucu. [Ipunoxenust meron Ha EITP

(eIeKTpOHEH TMapaMarHUTEH PE30HAHC) CIEKTPOCKOINUS 3a pEerucTpamus Ha Habopa u

WHTCH3UTET Ha €JIEKTPOHHO-IYITYSCTH M MPUMECHHU JAePEKTH MOXKE YCIEITHO Ja Ce Mpuiara

3a TUArHOCTHKA Ha SICITACH C pa3HOOOpa3eH ChCTaB U IBAT OT PA3IMYHU JIOKATUTETH.

67. Kocros, P. W., P. I1aznepos, JI. Muxaiinos. 2015. Ckxanuu nupamuau npu c. [lazapim,
Kpymosrpajcko — HOB reodeHomeH. — B: Hayuno-npaxmuuecka kongpepenyusa “Obaracm
Kwvpooicanu — npuenexamenna mypucmuuecka decmuuayus’”, 1-2 okmomepu 2015 2.,
Kvpoorcanu, Kppmxanu, “PKP npunt” OO/, 8-13.

Pe3stome. Ilssceunute nupamuau npu c. [lazapuu ca HOB reoeHOMEH 3a pailoHa U CTpaHarta.

[IpencraBenu ca OT epo3WOHHH (POpPMHU, KOUTO ca oOpa3yBaHH OT c€i1ab0 CIOEHU MIIAJIH
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HCOICH-KBATCPHCPHU T'PaBCIIUTH, MACBYHUIHN, ITIMHCCTU NACHYHUIIN U AJICBPOJIMTH. HaMI/IpaT
ce Ha okoso 200 meTpa M3TOUYHO OT Kpas Ha ceno [lasapmu, obmmua Kpymospan, obmact
K®pokany v OTCTOAT MO MpaBa JUHKS Ha OKosIo 1 km ceBepon3TOYHO OT IIeHThpa Ha CEeNoTO.

Onucan € TEONOXKKHUAT CTPOeK Ha paiioHa. [lopaam M3KIIIOUMTENTHO Mankus Opoil u
OTPAaHMYCHO pA3NPOCTPAHEHHWE HA TaKbB TUMN ISICHUYHM NHPAMUAM Ha TEPUTOpHATA HA
bbarapus e penHo TO3M I'e0I0KKH (EHOMEH J1a ce OOSBH 3a MPUPOAHA 3a0€NIeKUTEITHOCT C
II0-BHCOKA CTETICH HA 3HAYCHUE

68. KoctoB, P. M. 2016a. ApxeomuHepanorus Ha Tiopku3: baktpus u Ilepcus. — B:
byneapuxa — Upanuxa. Coopnux ¢ ookniaou om nayuna kougepenyus, Coghus, okmomspu
2012 2. C., TAHI'PA TanHaxPa UK, 230-252 (c pe3toMeTra Ha aHTIMICKUA U TIEPCHICKA
€3HK).

Abstract. Turquoise CuAle(PO4)4(OH)s.4H>0 is a hydrated copper aluminum phosphate,

which is usually of a light blue or greenish color. Mining and distribution of turquoise as a

gemmological material in Central Asia can be traced chronologically in several main periods

in prehistory, antiquity and medieval times on both the territories of “Bactria” and “Persia”. In
addition to the introduced Great lapis-lazuli (lazurite) route from the Hindu Kush mountains
to the West and Nephrite route from the Kunlun Mountains to the East, a Great turquoise
route in Central Asia (with the Kyzyl Kum deposits as main source) can be introduced

(prehistorical and antiquity periods), supplying with raw material and turquoise beads both

the West and South. On the territory of Central Asia (mainly Uzbekistan, but also Kirgizstan

and Tajikistan) turquoise is to be found in 5 main regions: Sultanuizdag; Central Kyzyl Kum;

Samarkand; Chatkalo-Kuraminsk and Isfarinsk. The earliest zone of turquoise supply seems

to be the Kyzyl Kum area (6-4th mill. BC), which later is under Bactrian influence (beginning

before the Bactrian-Margiana Archaeological Complex period). Studies at archaeological sites
have proved the local source (Kyzyl Kum area) for turquoise, mined on large scale during the

Neolithic or Chalcolithic (4-3rd mill. BC), at the Lyavlyakan and Beshbulak cites, as well as

in the Zeravshan area (first half of the 2nd mill. BC). No evidence has yet been yielded for

prehistoric or ancient turquoise mining in the Iranian highlands (but artefacts in the area are
found at several archaeological sites dated 6-4th mill. BC). Because of their blue colour,
lazurite (dark blue) and turquoise (sky blue) are not well distinguished in medieval and later
treatises. The rare and prestigious for the early civilizations in Mesopotamia and Ancient

Egypt lazurite, because of the difficulties with its supply from the single source area in the

Hindu Kush mountain (Badakhshan; Balakhshan), has been replaced in antiquity by the more

frequently to be found turquoise. During the period of the Greek-Persian and Greek-Bactrian

rule, as well as after the beginning of the Common Era (Yuezhi-Kushans — Kushan Bactria,

Tohkaristan) and later, throughout the Middle Ages, there are no data for trade of large

quantities of lazurite, and the chief blue coloured gem mineral is turquoise. The mineral is

applied mainly as beads or inlays in gold jewellery. In medieval times two mining areas are
active with different intensity of operation: 1 — in the area between the Amu Darya and Sur

Darya Rivers; 2 — at the Iranian highlands. The Bactrian (or Balkhara) lands (in the broad

sense) throughout the centuries are center of gold and gem mining and trade, as well as of

goldsmith, glyptic and jewellery art.
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69. KocroB, P. M. 20166. Kpucramiorpapus u apxeojorus: HKOCadIPUUYECKHE U
MEHTAroHAO0CKadApuiIecKie apredakTsl JApeBHEr0 Mupa (HOBbIE JaHHBIE). — B:
Teoapxeonocus u apxeonoeuyeckas munepanoeusn-2016. Muace, UMun YpO PAH, 38-41.

Pe3rome. CpaenaH CpaBHUTENbHBIH 0030p PpacHpOCTPAHEHUS  MKOCA3APUYECKUX U

NEHTAaroHA0ACKAdJPUUECKUX apTe(pakTOB aHTHMYHOM 3MOXU M3 pPa3HbIX KyabTyp EBpasum.

OHu BIAIOTCS NpUMepaMH HHpopManuy 00 OKpYXKaroleM MHUpe ¢ IpUMEHEHHEeM 5-0il ocu

cumMmerpun. Kpome OpoH3a, oTmedaeTcs liesieHalpaBiIeHHOE UCIOJIb30BaHUE 0JIarOpOAHBIX

METaUIOB  (30JI0TO) WJIM JPAaroleHHBIX MHHEPaJOB B KayecTBE JTAJIOHOB Mep H

coBepiieHCTBAa. B o0oux ciydasix, pa3Mepbl 3THX apTe(akTOB CBS3aHHBI C MPONOPIHSIMHU

“30510TOrO ce4eHUs” U JPYTUMU MaTEMaTHUYECKUMU 3aKOHOMEPHOCTSIMHU.

70. KoctoB, P. U. 2016B. Munepanoruss M apxeojorus: ChbBMECTEH INPHPOJIOHAYYEH W
XYMaHMTapeH aKIEeHT B My3eMHUTE eKCNO3UUMU. — [Joknadu om Hayunama KOHgepeHyus
noceemena na 30 2oounu om cvzoasanemo na Hayuonannus mysei “3emama u xopama”
— Cogpus “Coyuannume ¢ynxyuu na myzes npez XXI| gex”, 6-1 okmomepu 2016, Cogus,
C., HM3X, 189-193.

Pe3rome. Pasrnenanu ca mpuMepu y Hac OT ChbBMECTEH apXEOJIOTMYEH U MHHEpATIOrnueH

AKLIEHT B MY3EMHUTE €KCHO3UIMH U U3I0K0M. OOChXKIAaT ce NEepClEeKTUBH B J1Ba OCHOBHU

ciaydas: 1. ApXeonoruuecku, UCTOPUYECKH, €THOJOXKH, aHTPOIOJIOIMYHU U KOMILJIEKCHU

MY3€H, BKJIIFOUUTEIHO C €KCIIO3ULUHU OT IOBEJIMPHU U JIEKOPATUBHU WK BaXKHU OT MPUIIOKEH

U MCTOPUYECKU XapakTep MHHEpaaHu oOpa3uu. Karo mnpuopuTeTHH B apXeoJioro-

UCTOPUYECKH AaCHEeKT C€ OTYMTAT CICAHUTE MEePUOJM M OOEKTU: NaJCOIMTHU CTOSHKHU;

HEOJMTHHU CeNuIla; BapHEHCKM XalIKOJIMTEH HEKPOIIOJ; METrajJUuTHU U CKAJIHO-M31bJI0aHH

NaMETHUIM;, TpakuicKa KyinTypa; JpeBHU Obiarapu. 2. MuHepalorudyecku, TIeoyoro-

MUHEPAJIOTUYECKH U KOMIUIEKCHU NMPUPOJOHAYUYHU MY3€H, BKIIIOUUTEIHO C €KCIIO3ULUU OT

FeMOJIOTUYHHM, MUHEpaJIHW W MeTaJHu Marepuanu u apredaxtu. Kato mpuoputetHu B

MUHEPAJIOTUYEH IUIaH 3a MpPauCTOpUYEcKaTa ernoxa ce IpueMar Hall-paHHUTE (HEOJIMTHH)

MacoBHM HU3JENHs OT HEQPUT, IBbPBUTE KOMIUIEKCHO KOHCTAHTHO (paceTHpaHu KapHEOJIOBU

MBHHCTA B CBETa, MbpBUTE 3a EBpona Tiopkoa3eHH MBHUCTA, IbpBaTa Me 3a EBpona u Haii-

paHHUTE 3a CBeTa MAacOBM 3JaTHU HAXOJAKUM OT BapHeHckus xankoiuTeH Hekpomnoia. B

TEMOJIOTHYEH TUIaH MOXE Jja C€ pasMIeXkaa KOMIUIEKC OT 3aJa4l C TEXHUYECKU YKIIOH: BU] U

HauuH Ha 00paboTKa, MHCTPYMEHTH 3a 00paboTKa; CTaHAAapTHU3alus Ha OOCKTUTE U paHHU

METPOJIOTUYHU CUCTEMH.

71. KocroB, P. U. 2016r. OOpaboTka M TEXHOJOTHUU TPHU JEKOPATUBHUTE MUHEPATHU
CYpPOBHMHHM B TIPANCTOPHSATA IO HATUTE 3€MU: IPHHOCH B apXEOJIOTHYSCKATAa MUHEPATOT S
u remonorus. — B: Chopruk ¢ ooxnaou. Bmopa Hayuomaina Hay4yHO-mexHuuecKka
KoHQepenyus “Munepannume pecypcu u ycmouuusomo pazgumue”, 23 Hoemspu 2016,
C., Hay4HO-TeXHUYECKHU CHIO3 IO MUHHO JIEJI0, Te0JIOTUs U MeTanyprus, 121-125.
Pe3rome. OO0600maBaT ce TEXHOJOTMYHHUTE METONHM, U3IMOJ3BaHU Tpu oOpaboTkarta Ha
IOBEITUPHUTE MUHEpPATN U JCKOPATUBHUTE CKAM B MPAUCTOpPUYECKATa €roxa IO HAIIUuTe
3emMu. Karo mpuOpUTETHH W YHUKATHHM 3a HEOJIWTHATAa W XAJIKOJMTHATA €roxa, He caMo B
peruoHalieH Maiad, HO ChINO TaKa B €BPONECHCKH MM CBETOBEH IUIAH, MOTAT Jia ce Mocovar
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CJIEIHUTE MUHEPAIHU CYPOBHUHU U CBBP3aHU C TSAX TEXHUKU U METOJHU 3a 00paboTKa, KaKTo U
TEXHOJIOTMU 3a MOJOOpsSBaHE Ha XapaKTEPUCTUKUTE HA FOBEJIHMpHATA WIHM JCKOpAaTHBHATA
CypOBHHA: Hal-paHHO MacoBO 0Opa0oTBaHe Ha HE(PPUT; CEPIEHTHHHUTOBA XaJIKOJIUTHA
Makapa, U3rOTBEHa C POTAIIMOHHA TEXHOJIOT U, IPOOUBAHE HA KBAPLIOBO MBHUCTO; LICHTHP Ha
CoJIeIOOMB; ITBPBO CIOXKHO M KOHCTAHTHO (paceTpaHe Ha MBHHCTA OT KapHEOJI; 3a00JIsHe U
TEPMUYHO BB3/CHCTBHE HA KapHEON; rpauT 3a yKpaca; TIOPKOa3 3a MbHUCTA; HE3aBUCHMA
00paboTka Ha Mej; U3paboTBaHE Ha 3J71aTHH apTeakTH; M3MOI3BAaHE HA 3JIaTCH IMHIMEHT 3a
ACKOpanysid;, MUHHUATIOpU3aluia U CTaHAapTHU3allud Ha MUHCPAJIHHA U MCTAJIHU apTe(l)aKTI/I mpe3
XaJIKOJIUTA.

72. Kocros, P. U., P. [Taznepos, JI. Muxaiinos. 2016. Mineralogy and distribution of jasper
artifacts from the Eastern Rhodopes. Munepanorus u pa3npocTpaHeHHe Ha SICIIUCH OT
apredhaktu ot Mzrounute Pomomu. — Hayuonmanwa xongpepenyus c merHcoyHapoOHO
yuacmue eonayku 2016, Hayunu cvobuenus (peo. H. Anes). C., BIJI, 175-176 (abstract
in English).

Abstract. Different in colour jasper artifacts from archaeological cites and accidentally finds

from the Eastern Rhodopes (Bulgaria) are studied. Their mineralogical content and impurities

are determined by X-ray analysis as follows: quartz (microquartz and chalcedony), opal-T,
celadonite, goethite and hematite (clinoptilolite-Na in a single case).

73. Andonov, K., M. Blagoev, R. I. Kostov. 2016. Laser 3D scanning of rock-cut niches at
the Shan Kaya site in the Eastern Rhodopes with notes on their morphology. — Megalithic
Monuments and Cult Practices. Proceedings of the Second International Symposium,
Blagoevgrad, 12-15 October 2016, Neofit Rilski University Press, Blagoevgrad, 364-368.

Pe3iome. TpamenoBugHuTe CKATHO-U3IBI0OAHM (CKAJHO-U3CEUEHW) HUIIH, KOWTO C€

HaOJroaBaT B pa3inyeH Opoil um KoH(urypamusi, OOMKHOBEHO BbpPXY CTPBMHHM U OTBECHH,

4YeCTO HENPUCTHITHYU, CKAJTHU MAacUBHU ca u3BecTHU oT M3Tounute Pogonu, kaTo TpaAuLMOHHO

ce MHTEepHpeTHpaT KaTo “TPaKUWCKU HUIIM U CE JaTHpaT OTKbM paHHATa jKelsd3Ha ernoxa, a

penuia aBTOpH T CBBP3BAT U C JIOJIMEHHUTE OT ChCEAHU 00JacTh. ['€0NoXKHUAT (akTop ce

IpueMa 3a OHpeAEdl] B pasIpOCTPAHCHUETO HA CKAJIHHUTE HUIIW, KAKTO WM Ha APYIUs THII

CKaJHM MaMEeTHULM (JOJIMEHM) Ha HallaTa TepUTOpHs. 3a MbPBU IBT Y HAC € HAIpaBEHO

TPUMEPHO JIa3epHO CKaHMpaHe C MPELU3HO U3MEPBaHE Ha pa3MEPHOCTTA Ha IPyIa OT CKaIHO-

U3IBJI0AHN TpaneuoBUAHU HUIIM Ha ckaiaHus macuB “Illan kas” npu c. Cnankogym B

N3tounure Pomomu. YcrTaHoBeHa € BB3MOXKHA JIMHEWHaA MepHa enuHuia ot 14.4 cm 3a

“craHzapTHa” TpareloBH/HA HUILIA MPU CHOTHOIIEHUE HA CPEAHUTE pa3MepH (IIpH U3MEPEHH

12 HumIM) Ha TOpHA KBM JIOJTHA OCHOBAa KbM CTPaHHWYHA TpamelonaHa cTpaHa (6eapo) TOUHO

2:3:5. Yka3aHuTe JUHEWHU W BIJIOBH 3aBUCUMOCTH, KAaKTO W MPONOPIMU € PEIHO Jia ce

IPOBEPAT HA JAPYTH TPYIH TPareloBUIHU HUIIK B paiioHa Ha V3Tounute Pomomnu.

74. Kostov, R. 1. 2016. Geological setting and mineralogical variability of prehistoric artifacts
in megalithic Europe: comparison between the Carnac area in France and the Black Sea
area (including Sakar) in Bulgaria. — Megalithic Monuments and Cult Practices,
Proceedings of the Second International Symposium, Blagoevgrad, 12-15 October 2016,
Neofit Rilski University Press, Blagoevgrad, 45-54.
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Abstract. Geological setting for different in age megalithic sites and mineralogical variability
of artifacts are discussed both for the Carnac area (France; 5"-4" mill. BC) and the Black Sea
area (including Sakar) (Bulgaria; 5" mill. BC Varna necropolis; 2"-1"" mill. BC dolmens).
Geological factors for the distribution of megalithic sites are quartz-bearing rocks (granite;
gneiss), geotectonics (earthquakes) and geomorphology (sea level). Prestigious artifacts in the
Carnac area are made of jadeite, fibrolite and variscite. Besides artifacts made of copper and
gold, the Varna area includes also such made of malachite, serpentinite, nephrite, jadeite,
carnelian and jet. No specific mineral artifacts are found at the dolmens in Bulgaria.

75. KoctoB, P. M. 2017. Apxeomunepanorus xkaiaeuta CeBepHOro u 3amajHOro
[TprdepHOMOpBS: TUAarHOCTUKA U BO3MOXKHBIE UCTOYHHMKU ChIpbsi. — B: 'eoapxeonoecus u
apxeonoeuveckas munepanoeus-2017. Muacc, Hncmumym munepanrocuu YpO PAH,
ExatepunoOypr, 17-20.

Pe3tome. Cruenan 0030p MCCIEAOBAHUN TI0 PACIPOCTPAHCHUIO YKAJCUTOBBIX apTe(aKTOB W3

pasHbIX 3HeonuTHdeckux KynpTyp CeBepHoro u 3amamnoro [IpumuepHoMopss. Hexkortopsie

METO/Ibl JTMAaTHOCTUKU ChIPbsl (HAIMp. >KaJACUTUT-OM(DANUTUT-CKIOTHT) U UICS YIAIEHHOTO

TpaHcnopTa u3 3anagHoi EBpormbl sBIstoTCS AUCKYCCHOHHBIMU. OOCYKIAI0TCS BO3ZMOYKHbBIE

UCTOYHUKH ChIPbsi Ha bankanax u B KaBkazkom peruose.

76. ITaznepos, P., I1. Ilerpos, JI. Muxaiinos, P. KoctoB. 2017. AxaTu u sSICITMCH OT paiioHa Ha
Kaparene (Cpeana Apaa, Usrounu Pogomnn). — B: Hayunu mpyoose. Tom VI. Hayuonanna
HayuHa KOHepeHyus ¢ MmedxncoyHapoono yuacmue “Hayka u obwecmeo 2017, 5-6
oxmomepu, 2017 2., Kvpoocanu, Crto3 Ha yueHute B bwarapus. Knon Kepmxamu. 1U3n.
“PKP npunt” OO/, 386-395.

Abstract. A mineralization with agates and jaspers is described among the andesite rocks and
their agglomerate tuffs of the Rabovo volcanic sub-complex in the Karatepe region near the
village of Gnyazdovo in the middle Arda River region of the Eastern Rhodopes. Represented
are both agate geodes and related manifestations of jasper of different colours. Various in
morphology and colour geodes have been studied, often lined with internal pseudostalactitic
formations and quartz, including amethyst, or skeletal forms of chalcedony after dissolution
of associated carbonate minerals. Provided are the results of X-ray and other analyzes of the
collected samples.

77. Kostov, R. 1. 2017a. Archaeomineralogy in Bulgaria: development of branches and
priorities. — National Conference with International Participation Geosciences 2017.
Short Communications (Ed. Y. Yanev). Bulgarian Geological Society, Sofia, 161-162.

Abstract. Archaeomineralogy (archaeological mineralogy; mineralogical archaeology) is an

important interdisciplinary science related to the study of archaeological and historical objects

of a natural mineral or rock composition by the application of mineralogical, geochemical and
petrographical methods. The territory of the modern Republic of Bulgaria, as well as the

Bulgarian lands in the past, in the broad historical range of the term, since ancient times have

been the place inhabited by different tribes, peoples and cultures, which have left their mark

in the material and spiritual framework of the respective period. According to the
archaeological periodization, artifacts or sites can be linked to the Paleolithic, Neolithic,
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Chalcolithic, Bronze Age, lron Age, Medieval period and Bulgarian Revival period. Main
scientific fields of study are: mineralogical archaeology (archaeomineralogy); gemmological
archaeology (archaeogemmology); petrographical archaeology (petroarchaeology); mineral
pigments; archaeometallurgy (ores and alloys; slags); archaeological crystallography (applied
symmetry); historical mineralogy and ecomineralogy (medicinal mineralogy; geomedicine —
in a historical perspective).

r) OT THX pe3loMeTa U pasmupeHu pe3romera — 20 6pos (ot Tax 14 Gpost HA aHTIMIiCKH
e3uK 1 1 Opoii Ha peHCKH e3UK)

ABTopcka mo3unus: 13 mbTH €AMHCTBEH aBTOP WJIM HAa IBPBO MSCTO, 5 MBTH BTOPH
ChaBTOP U 2 IIBTU TPETH CHABTOP. JleceT OT pe3roMeTaTa Wik Pa3LIMPEHUTE PEe3IOMETa UMaT
IIOCOYEH ITBJIEH TEKCT.

78. KoctoB, P. 1. 1999. BbpXy KOJIMUECTBEHOTO U KOJIOPUMETPUYHOTO pa3mpelieiieHue Ha
MUHEPAHUTE BHUJIOBE 1O CUHTOHUU. — B: [lpobremu nma munepoecenesuca. FObunetina
HayuHa cecusi 8 wecm Ha akademux Hean Kocmos. I[lpoepama u pesromema Ha
ooknaoume. 21-22 sauyapu 1999, Coghus, c. 19 [mrbiieH Teket B Tpya Ne8J.

Pe3rome. YBenuueHuar Opoil Ha HOBOOTKPUTH MUHEPAJIHU BUJIOBE MPE3 MOCIEAHUTE TOJAUHU

JlaBa BB3MOXKHOCT 3a eaHa akryanusanus (manaud go 1997 roawna u otuerenu 3685 Opos

MHHEpaIM) Ha pa3lpelelicHUeT0 Ha MHUHEPAIHUTE BHUJIOBE [0 KPUCTAIHU CHHIOHHHU.

YCTaHOBEHO € pasnpeeNieHneT0 Ha MUHEpalHW BUJOBE IO CHHTOHUM M KJIacoBe B

3aBUCHMOCT OT XapaKTEePHO 3a JajeHus BU olBeTsBaHe (OsU1; YepeH; BHOJICTOB; 3€JICH; KbIIT;

opamkeB, uepBeH; Kadss). JlaHHMTE OT NpHIIOKeHAaTa Tabiuua Ipu aHanusupanu 3504

MUHEpaTHU BUJAa TOKa3BaT MPHOIM3UTENHO €IHAKBO paslpeiesieHue Ha HEXPOMAaTHUTE

(0s110-CHBO-YEPHO) U XPOMATHHTE (B CIIEKTPAJICH TOH) MUHEPAITH.

79. Kocros, P. U., P. B. llankapcka. 1999. Munepanorus Ha TIIMHECTHS CJIOW OT TpaHHIIaTa
Kpena-tepurep B Mesapencko. — B: Ilpobnemu na munepoeeneszuca. FObunetina nayyna
cecus 8 wecm Ha akademux HMean Kocmos. I[Ipocpama u pestomema na ooxkiaoume. 21-22
anyapu 1999, Cogus, c. 20 [rpaeH teket B Tpya Nell].

80. KoctroB, P. U., 1. Koctoa, LI. CranumupoBa, C. IlpucraBoBa. 2001. Kapra Ha
Pa3npOCTPaHEHUETO HA TEHETUYHO W MPOMUIIJICHO B)KHUTE MUHEepanu B brirapus. — B:
Coopnux pesromema Ha Hayunouscareoosamencku ooxknaou 2001. Codwus, c. 3; chmusT
TekcT Ha anri. e3uk: Kostov, R. I, I. Kostova, Tz. Stanimirova, S. Pristavova. 2001. Map
of the distribution of minerals of genetic and industrial importance in Bulgaria. — In:
Summaries of Research Projects 2001. University of Mining and Geology “St. Ivan
Rilski”, Sofia, p. 4.

Pe3lome. ChcTaBeHa e [[BETHA KapTa BbPXY CXeMaTH4YHA IeojioXkKa OCHOBa Ha bwirapus, Ha

KOSITO ca 00o3HaueHW noadOpanu Omau3o 800 HaxoaMia W TPOSBICHUS Ha MHUHEpald OT

pa3IMYeH TeHETHYEH THUIN C TMPOMHUIUIICHO W KOJCKIIMOHHO 3HaveHWe. Te ca moapeneHu B

JereHja Cropej] Bb3IpueTaTa KiacuuKalus Ha MHHEpPAJIHU KjacoBe. BkioueHH ca U

HOBHTE 32 HayKaTa MUHEPAJIH, KOUTO ca OTKPUTH Ha OBJITapcka Teputopus. B uepHobemnws cu

BapHaHT, KapTaTa € IpeJHa3HayeHa 3a 00pa30BaTEIHU U y4eOHH LIETH.
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81. KocroB-Kutun, B., P. . KoctoB, II. MBanoBa. 2010. CpBpeMEHHO CHCTOSHHE Ha
ellekTpoHHaTta OmbOnuorpadcka 0a3a AaHHU 3a MHHEpanuTe oT buarapus. — [ eonayku
Geosciences 2010. Céhopnux pazwupenu pesiomema (ped. P. Hakos). C., bearapcko
re0JIOTUYECKO JIPYKECTBO, C. 66.

Pe3rome. I[lpogbmkaBa HaarpaxJaHeTo HAa HAIWYHHUS — CJICKTPOHEH BapuaHT Ha

oubnuorpadckara KapToTeKa, Kacaella H3y4eHOCTTa Ha MHHepanuTe B boiarapus.

Peanmuzanmsara e BBB BUJ Ha €JIEKTpOHHa Tabimuia B cpema Ha Microsoft Access. Ts

NpEJCTaBIsiBa EJIEKTPOHEH KaTajJor Ha IYOJMKYBaHHUTE CTaTMM W MOHOTpaduu BBPXY

muHepanute B bwearapus ot 1844 no 2010 r. JloGaBenu ca nan 700 HOBM 3amuca Ha

JUTEPaTypHH JaHHH, U3BEICHH OCHOBHO OT MEPUOJIUYHHU I'€OJI0KKH criMcanus. Taka, o0ImusT

Opoii Ha pedepupaHuTe 3ariaBus KbM ceramnraa gata Haaxebpis 3500. [JobaBenu ca 1Be HOBU

KOJIOHH C MMEHA Ha MUHEpald Ha OBJITapCcKH W aHTJIMHCKU e3uld. ToBa MO3BOJISABA Ja ce

HalpaBu JIMTEpPAaTypHA CIpaBKa 3a MUHEpaAJM, B CIy4aWTe, KOraTo Ha3BaHHUETO UM HE Ce

BKJIIOYBA B 3arJIaBUETO HA ChOTBETHUS TPyHA. He3aBUCHUMO OT ChIIECTBYBAIIUTE HEITBJIHOTU U

orpanuyeHus, OubOmmorpadckata MHHEpalokka Oa3a maHHM ¢ (akt. [lomoOpsiBane Ha

HEHHOTO Ka4ecTBO M 00eM € BBIIPOC Ha BpEeMe, NP HAATPAXKIAHETO, CHIIO TaKa OT KOJIKOTO

Ce MOJKE TIOBEYE CIEIHAIHCTH.

82. Kostov, R. I. 2010a. The crystal-structural and paragenetic classification of minerals
revisited (classes of nitrates, iodates and organic minerals). — Acta Mineralogica-
Petrographica, Abstract Series 6 (The 20" General Meeting, of the IMA, 21-27 August
2010, Budapest, Hungary), p. 497.

Abstract. A dual crystal-structural and paragenetic principle introduced by Bulgarian
mineralogist Ivan Kostov (1913-2004) has been applied to a rational classification of the
chemical classes of minerals. Main divisions (associations) are based on geochemically allied
metals in the composition of these minerals, and subdivisions (axial, planar, pseudoisometric
and isometric types) on their overall structural anisometricity. The latter provides both
structural similarity and genetic information, as manner of crystal growth in geological setting
under different conditions of crystallization. The structural anisometricity may conveniently
be presented by the c/a ratio of the minerals with high symmetry and by the 2c/(a+b),
2b/(a+c) and 2a/(b+c) ratios for the low symmetry minerals. New examples are given in the
last reviewed classes of minerals: nitrates within the Al-Mg-Fe, Na(K)-Ca-Ba and Cu-Pb-Zn
associations, iodates within the Na(K)-Ca-Mg and Cu-Pb-Zn associations and organic
minerals within the C-H-(O-N), Al-Mg-Fe, Na-Ca-Ba and Cu-Pb-Zn associations.

83. Kostov, R. 2010b. Gem minerals and materials from the Neolithic and Chalcolithic
periods of Bulgaria and their impact on the history of gemmology. — Geologica Balcanica,
39, 1-2 (XIX Congress of the Carpathian-Balkan Geological Association, 23-25
September, Thessaloniki, Greece, 2010, Abstracts Volume), 205-206 [mbyieH TEKCT B TPy
Ne52].
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84. Kostov, R. I. 2010e. Teaching of crystallography and gemmology at the “Museum of
Unique Crystals” (Sofia). — Acta Mineralogica-Petrographica, Abstract Series 6 (The 20"
General Meeting, of the IMA, 21-27 August 2010, Budapest, Hungary), p. 861.

Abstract. The newest mineralogical museum in Bulgaria is devoted to the famous collector

and donator of Bulgarian origin — Mr. llia Deleff, who in the past decades worked for

preservation of the mineral heritage on the planet. The Museum of Unique Crystals (MUC) at
the Rectorate of the University of Mining and Geology is open to the public and for social
events as the most representative museum among the other academic museums (geological
and paleontological; mineralogical and petrographical) at the university. Since its opening in

November 2007 the MUC serves also as a place for lectures and education in mineralogy and

crystallography for the bachelor degree and in gemmology for the bachelor and master

degrees. Impact in the teaching process is made on the richness of crystal habits of minerals,
mainly quartz varieties of different size, perfection and colour, as well as some gem minerals
as topaz, beryl, tourmaline, kunzite and feldspar.

85. Kostov, R. I., I. Kostova, O. Pelevina. 2010a. Coal (jet) beads from the Varna
Chalcolithic necropolis (V mill. BC) in a prehistoric weight system. — Geosciences 2010.
Proceedings. Bulgarian Geological Society (Ed. R. Nakov). Sofia, 177-178.

Abstract. Recent studies by optical microscope (including reflectance measurements) and X-

ray analysis of the mineral content of coal beads from the Varna Chalcolithic necropolis (V

mill. BC) revealed their composition as jet. The gemmological name jet is generally employed

in most countries for a black hard, fossilized coniferous wood, which is capable of being

carved and polished. According to the systematic of vitrinite by the International Committee
for Coal and Organic Petrology (1998), jet is classified as collotelinite. Two morphological
types of beads are observed: short cylindrical and barrel-shaped (larger in size). The average
weight of coal beads can be traced as a sequence of numbers, close to the Fibonacci sequence:

0.003, 0.006, 0.009, 0.015, 0.024, (0.039) and 0.063 g. The last two weight data are close to

and correspond to the average weight of the short cylindrical green serpentinite beads from

the same necropolis — 0.025 and 0.07 g. On the territory of Bulgaria there are both finds of jet
sources and archaeological samples, but the artefacts may be imported as some of the other
prestigious goods or materials.

86. Kostov, R. ., Y. Tsvetanova, V. Vladimirov. 2010b. Petrophysical and phase
composition characteristics of zeolitic rocks applied to cultural heritage (Tatul rock
sanctuary, Eastern Rhodopes, Bulgaria). — In: Zeolite 2010, 8th International Conference
on the Occurrence, Properties and Utilization of Natural Zeolites. 10-18 July, 2010, Sofia,
Bulgaria, Book of Abstracts (Ed. by O. Petrov, Y. Tzvetanova), 139-140 [mbiieH TekcT B
Tpya Ne28].

87. Strack, E., R. I. Kostov. 2010. Gemmological examination of 3 jewellery objects from the
Veliki Preslav treasure in Bulgaria. — Geologica Balcanica, 39, 1-2 (X1X Congress of the
Carpathian-Balkan Geological Association, 23-25 September, Thessaloniki, Greece,
2010, Abstracts Volume), p. 376 [mbiten Tekct B Tpyx Ne61].
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88. Zidarov, N., R. I. Kostov, P. Zidarov. 2010. First find of nephrite in tremolitite body from
the Ograzhden Mountain, South-West Bulgaria. I[Tspsa naxoaka Ha HEGPUT B TPEMOJUTHTOBO
510 oT Orpasken mianuna, 103 Buarapus. — [eonayku Geosciences 2010. Proceedings (Ed.
R. Nakov). Bulgarian Geological Society, Sofia, 33-34 [pa3mupeno pe3tome; mbJIeH TEKCT
B Tpyx Ned].

89. Atanassova, R., R. D. Vassileva, R. I. Kostov. 2012. Growth morphology, trace element
content and colour peculiarity in amethyst crystals. National Crystallographic Symposium,
NCS, Sofia 1-3 November 2012, p. 14.

Abstract. Crystal growth morphology and trace element content are investigated in amethyst

crystals from geodes in lava flows in Rio Grande do Sul, Brazil and from the Kariba deposit,

Zambia. The possible crystallographic control, including growth rates of different faces and

trace element content, is elucidated for the colour variations in natural amethyst crystals.

Comparison of trace element content (LA-ICP-MS determinations in ppm) in different parts

of crystals from Rio Grande do Sul shows in the colourless zone Fe <5, Na ~4, and Al 10,

while in the coloured zone Fe 58, Na up to 41 and Al up to 69. The mean trace element

content for different crystallographic forms is: in the positive rhombohedra zones — Fe 27, Na

12, and Al 14; in the negative rhombohedra zones — Fe 38, Na 31, and Al 22. The overall

trace element content is not greatly different, although the iron content increases with respect

to Al, Li, Na and some other elements, suggesting polyvalence substitution. The complex-
coloured crystals from Kariba reveal correlations between the trace elements and different
colour varieties. The bluish-greenish zones and the colourless ones concentrate most of the
incorporated ions in the mineral (Fe up to 195; Al between 200-290; Li between 21-49), while
the amethyst zones remain almost clear of additional elements and display lowest values for
Fe ranging 27-38, with Al 12-24 and Li 3-6.

90. KoctoB, P. M. 2013. Haxonku W mapareHe3W Ha MUHEpaja CTPAIIMMHUPUT IO CBETA.
World occurrences and parageneses of the mineral strashimirite. — Hayuonanna
KoHGhepenyus ¢ medxncoynapoono yuacmue Ieonayku 2013. Cooprux pazwupenu
pestomema (peo. 3. Yepnesa). C., BI']], 33-34.

Pe3rome. Mennust apcenaten muHepan crpamMuput Cus(AsOs)2.2,5H20 e ycranoBeH 3a

IOpbB IIBT B CBETa B HaxouIle 3amnaynna, 3anagHa Crapa miaHuHa — M3pemelika pyJIoHOCHA

30Ha (MunueBa-CtedanoBa, 1968). HampaBen e 0030p Ha BCUKM HaXxoJKM Ha MUHepalsa Io

cBera (B 17 ctpanu ¢ 86 MUHEPATONPOSBICHUS B OT/ICTHU HAXOIUIIA UK PYIHU 30HH), KATO
ca OTHENeHW CIIETHUTE TEHETHYHH TEOXMMHYHU THUIIOBE HAXOJWIIA HA HErOBOTO
pasnpoctpanenue ¢ npumepu: Cu(Pb-Zn)-As (TeHaHTHT-ChIBpXKAId  MOJTUMETATHU

Haxoauila B HekapOoHaTHM ckanmu) ¢ | tunm meguum apcenatu =l Tun mo Munuea-

Credanosa; Cu-Ni(Co)-Pb(Ag-HQ); Au-As-Cu(Zn) ¢ Il Tun meauu apcenatu; Fe-As; Cu-Sn-

As; Cu-U; Co-Ni-Bi-Ag-U/U-Se-Ag-Bi-Cu-As; Be-As-REE. HanpaBeHusIT nperiies] 1 aHaIU3

MOKa3Ba OT €/IHA CTpaHa ChIECTBYBAIIOTO U OBJCIIOTO BH3MOXHO YCTaHOBSBAHE Ha OIlE MO-

IIMPOKO PA3NpOCTpaHEHHE HAa MMHEpaja 0 CBeTa, a OT Jpyra — HEepCHeKTUBHOCTTAa OT

OTKpMBaHE Ha HOBM 3a HayKaTa W CTpaHaTa MPEIUMHO MEJIHH apCeHATHH MUHEpad B

OKHMCITUTEITHUTE 30HH Ha YKa3aHUTE U HOBOM3CIIEIBAHU PYIHU pailoHU.
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91. KocroB-Kutusn, B., P. H. Kocros, I1. MiBanoBa. 2013. Enexrponna 6ubmuorpadcka 6aza
JaHHW Ha MHUHEpPAIWTEe B bBirapus — ChCTOSHHE, BH3MOXHOCTH WU TEPCIECKTUBH. —
Hayuonanna wrongepenyuss ¢ mesxncoynapoono yuacmue Ieonayku 2013. Cobopnuk
pazwupenu pesiomema (peo. 3. Yepnesa). C., BI'Jl, 35-36 [mbiieH Teket B Tpya Ne35].

92. Kostov, R. I. 2014. Crystallography of the polyhedron, enantiomorphism and a five-fold
symmetry code in Durer’s “Melencolia I”. — Vth National Crystallographic Symposium,
NCS-2014, 25-27 September 2014, Sofia, Bulgaria, Program and Abstracts, p. 62.

Abstract. Symmetry is a potential tool to find connections between science and art. The

engraving “Melencolia I” (1514) by the famous German artist Albrecht Diirer (1471-1528)

remains as one of the enigmatic art works. A large number of publications is devoted to the

symbolism and interpretation of this engraving, representing a dominant crystal (polyhedron).

A five-fold symmetry code is suggested for interpretation of some of the drawn symbols. As

the engraving is made as a mirror image, the “real” enantiomorphic image must also be

considered. The artist has applied five-fold symmetry also in some of his geometric studies,
constructing a pentagon or a dodecahedron in plan and elevation.

93. Kostov, R. I. 2015. Archaeomineralogy of turquoise in Eurasia: from Southeast Europe
(Bulgaria) to Central Asia. — In: Callais. Colloque International. Roches & Sociétés 2015.
La parure en callais (variscite, turquoise) du Néolithique européen nature, exploration,
circulation et utilisation. Carnac, 1-2 avril 2015, 35-36 (pe3tomera Ha (PpEHCKH M Ha
AHTJIMACKU €3HK).
Abstract. A review is made on the deposits, distribution and finds of turquoise
CuAlg(POa4)4(OH)g.4H20 (as a prestigious decorative gemmological material) from prehistoric
times to the early medieval period on the territory spanning from Southeast Europe (Bulgaria,
Eastern Rhodopes, Late Neolithic to Chalcolithic period, end of 6-5th mill. BC) to Central
Asia (1 — Kyzyl Kum desert area, Neolithic period, 6th mill. BC, with importance in later
periods of Bactria as a gem and gold producing region; 2 — Iranian plateau area). A Turquoise
Route (replacing the Lazurite Route) throughout the centuries (with the Kyzyl Kum area as an
earlier source area) can be introduced in Central Asia, supplying raw material and turquoise
artefacts to the West and to the South (in certain cases, the sky-blue turquoise has been used
as a substitute for the dark blue lazurite). The Western European, Anatolian and Caucasus
Mountains, Levant, Sinai Peninsula (exploitation of deposits since the 4th mill. BC) and
Chinese turquoise-bearing areas are also mentioned with examples of turquoise artefacts.
Some earlier and supposed to be turquoise finds (8-7"" mill. BC) must also be studied by
mineralogical methods for determination of their probable source. Because of the colour,
turquoise artefacts (mainly as beads or as inlays) have been of high demand and their
distribution is considered an important stimulus for trade including long-distance networks. In
Europe and Asia turquoise deposits or occurrences are reported from 33 countries. Six main
genetic types of turquoise deposits are distinguished (Kuraminsk, Kyzyl Kum, Taushan,
Kalmakir, Kioster and Sinai type), which are a base for further on detailed mineralogical,
geochemical and archaeomineralogical studies in order to fingerprint the source areas of the
turquoise artefacts.
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94. Dencheva, S., R. I. Kostov. 2016. New data on brazilianite from Minas Gerais, Brazil. —
National Conference with International Participation Geosciences 2016 (Ed. by Y.
Yanev). Bulgarian Geological Society, Sofia, 19-20.

Abstract. Brazilianite NaAls(PO4)2(OH). is reported for the first time from the Corrego Frio
pegmatites, in the Conselheiro Pena District, Minas Gerais state in Brazil. Pale green brazilianite
crystals from the Galiléia mines in Minas Jerais, Brazil, have been studied both by electron
paramagnetic resonance (EPR) and Raman spectroscopy. Apart of hole centers in the the g=2
region and a possible vanadium-bearing center, a signal from a Fe®* center in the g=4.3 region
is detected at room temperature. The Raman spectrum of brazilianite shows a series of sharp
bands which are assigned to PO4> and to HOPO3® stretching vibrations, and multiple OH
stretching vibrations show that OH units are not equivalent in the brazilianite structure. The
refractive indices 1.601-1.621 of brazilianite are measured on a System Eickhorst refractometer, and
they correspond to the published data for the mineral. The new spectroscopic data of brazilianite
samples point to some differences in the presence and amount of impurity and electron-hole
centers in the studied crystals, all related to local geochemical differences.

95. Kostov, R. I. 2016¢c. Symmetry of form and weight: standardization of gold and mineral
artifacts from the Varna Chalcolithic necropolis (5" millennium BC). — In: Symmetry
Festival 2016 (Ed. by G. Darvas). Vienna, 18-23 July 2016, 176-179 [pasmmpeno

pe3roMe; IbJIeH TeKCT B Tpya Ned4].

96. Kostov, R. I., S. Dencheva. 2016. New data on the crystal morphology of brazilianite
(Galiléia, Minas Gerais, Brazil). — Sixth National Crystallographic Symposium with
International Participation, October 5-7, 2016, Sofia, Bulgaria, Program and Abstracts,
Bulgarian Academy of Sciences, Sofia, p. 58 [mbaen Teket B Tpya Ne7].

97. Popova, M., R. I. Kostov. 2016. Gold and “silver-like” (graphite) glittering decoration:
symmetry patterns on Chalcolithic (5" mill. BC) pottery from Eastern Bulgaria. — In:
Symmetry Festival 2016 (Ed. by G. Darvas). Vienna, 18-23 July 2016, 180-183

[pasmmpeno pesrome; mbiaeH TEKCT B TPy Ned6].
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6.48. YYUEBHUIIA U YYEBHU I[TIOMAT AJIA

Oo6mo 5 Opos w3manus (Homeparst K1-K5): nBa Opost yueOHUIM, B KOJICKTUBHU
PBKOBOJCTBA 32 Y4YeOHH MPAKTHKU 10 MHHEPAJOTHs M meTporpadus W enuH JABye3UueH
MY3€eH TH/I.

K1. Kocros, P. K. 2000. Ocrosu Pycnan.W. KocTos

Ha munepanoeuama. C.-M.,
Pensoft, X, 293 c.

OCHOBM HA
MWHEPAJIOTNATA

Pe3rome. HactosmusT yueOHUK MO MUHEPAIOTHS € MpeJHa3HAuYeH 3a CTYJICHTUTE OT BCUYKHU
CIELUATHOCTH, U3y4YaBallld Ta3u AUCHUIUIMHA B MUHHO-Te0n0KKusl yHUBepcuteT “CB. BaH
Puiickn”, KakTo W 3a CTYAEHTHM OT JPYIrUTE€ BUCHIM YYWIHILA, KBAETO CE€ Mpenojaana
MuHepanorus. MaTepuanbT B y4eOHHMKA € pa3NpelesieH B HSIKOJKO OCHOBHH pasjena:
BBBEJICHUE B MUHEPAJIOTHUATA C KpUCTAIOrpadusi; reHe3uC Ha MUHEPAINTE;, CUCTEMAaTHKa Ha
muHepanute. HakpaTko ca pasrieganu ObATapCKUTE HAXOIMINA HA HAKOW MHUHepanu. [lpu
HalMCcBaHe Ha Y4YeOHHWKAa ca TIOJ3BaHW JaHHHM KakKTO OT HAai-HOBOTO W3JlaHHWE Ha
MoHorpadusara "Munepanmorus” (1993) na akan. MBan KocToB ¢ HeroBata opuruHaiHa
Kinacudukanus, Taka ¥ OT MOCJCIHA M3JaHUs HA ChOTBETHH yueOHUIM B Pycus, ['epmanus,
CAIll, ®pannus u BenmukoOpurtanus. BkitoueHu ca peiniia HOBU JaHHU OT MOHOTpapuuHU U
NEPUOANYHU U3JAHUS TI0 CIEHUATHOCTTa, IO-BAXHUTE OT KOWTO ca OTOeNns3aHu B
U3MOJI3BaHaTa JINTEpPATypa. ABTOPHT C€ € MOcTapall BhIIPEKH HEOOXOTUMOCTTA OT ChKpaTeH
obeM ga oTpa3u HSKOM HOBU TeMH U TpoOleMHu, Ja Jaje HOBOCTH B o0nacTra Ha
MUHEpAJIOTHUATA, JIa TOMPaBU OCTapsulaTa WM HEMpaBWIHATA HOMEHKJIATypa MO OTHOIICHHE
Ha HJIKOM MHHEpald, KaKTO M Ja 3alo3Hae YUTaTeNsl ¢ HapacTBamuds Opod MeToau 3a
u3clieBane Ha MuHepanuTe. OTIeIeHO € BHUMaHWe Ha OMOMUHEPAJIOTHATA U TIOCTHKEHUSTA
Ha CpaBHUTEIHATa IUIAHETOJIOTHS, KaTo CBBPEMEHHHM HampaBieHus. OtoOens3anu ca
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OBJArapckuTe MPUOPUTETH B MHHEPAJOTHATa M HOBUTE MHHEpAId, KOUTO Ca OTKPUTH B

boearapus. Ilpu cucremaTnkaTta Ha MHUHEpPAIMTE YUTATENAT OM MOI'BJI Ja CE 3all03HAE ChC

cumeTpusTa, MopdoorusaTa, cBOWCTBaTa, HaXoAuWIIara U ynorpebara Ha okoio 200 Haii-

pa3npOCTPAHEHU U MPOMUIIIEHO BaKHU MUHEPAJIHU BUJA, CEPUU U TpynH. JJombIHUTENHO ca
oTpaszeHu okosio 350 mo-psaaKo cpelaHd MUHEpPaIHU BUAA, KAKTO U CTPYKTYPHH, XUMUYHU,

OBETOBU U TEKCTYPHHU PAa3HOBHUAHOCTH.

CbABPKAHUE

NPEATIOBOP

|. BBBEJEHUE B MUHEPAJIOTUSITA

1. IIpenmer, ucTopus 1 3HaYEHHE HA MHHEPAJIOTUATA

1.1. [IpeameT HA MHUHEPATOTHATA

1.2. Victopust Ha MUHEPAJIOTHUSATA

1.3. 3naueHrie HAa MHHEPAJIOTUSTA

2. Kpucranorpadus

2.1. KpucramHo u aMOp(HO ChCTOSIHUE Ha BEIIECTBOTO
2.1.1. KpucraimHo chCTOsSHHE

2.1.2. AMop(HO, KOJOUTHO 1 METAMUKTHO CHCTOSTHUE
2.1.3. Teunu kpucranm

2.2. Bb3HHMKBaHE U pa3BUTHE Ha KpHcTanorpapusiTa

2.3. Mopdomorust Ha KpUCTAITUTE

2.4. CumeTpusi IPU KPUCTAITUTE

2.4.1. EneMeHTH Ha CUMETPHSI

2.4.2. Kpucranorpadcku KOOpJMHATHH CHCTEMH (OCHH KPBCTOBE)
2.4.3. 3aKoH 3a cUMETpUsATa B KpUCTANOTrpadusiTa

2.5. Kpucranorpadcku kareropuu, CHHTOHHM U KJIaCOBE Ha CUMETPUS
2.6. 3aK0H 32 TIOCTOSTHCTBOTO Ha PBOHUTE BIITH

2.6.1. 'ornometpus

2.6.2. Kpucranorpad)cku npoeKiuu

2.7. 3aK0H 3a palMOHATHUTE MMapaMETPUIHU OTHOIICHHS
2.8. 3aK0H 3a 30HUTE

2.9. Kpucranorpadcku HHISKCH 1 CHMBOIN

2.10. Onucane Ha 32-kpucranorpad)CcKu Kiiaca Ha CUMETPHS
2.10.1. MIpoctu kpucranorpadcku GopMu

2.10.2. TpukIMHHA CHHTOHHS

2.10.3. MOHOKJINHHA CHHTOHUSI

2.10.4. PomOu4Ha CHHTOHHS

2.10.5. TpuronanHa CHHTOHHS

2.10.6. TerparonasHa CHHIOHUS

2.10.7. XekcaroHajaHa CHHTOHUS

2.10.8. KyOnuna cuHroHus

2.10.9. Xonoeapu, XeMueIpy U TETapTOEAPH

2.10.10. Kpucranorpadcku pa3nuanau Gopmu

2.10.11. KomOuHANMOHHH (HOPMH

2.10.12. Pa3npenenenue Ha MUHEPAIUTE O KIACOBE HA CUMETPHS
2.11. KBasukpucraiu

2.12. O0001ICHHSI HA CHMETPHSITA

3. CTpyKTypHa CUMETPHsI HAa KPUCTAIUTE

3.1. EnemMeHTH Ha IPOCTPAaHCTBEHO-PEIIETHYHATA CUMETPHS
3.2. 14-Te poCTpaHCTBEHH PEUICTKA

3.3. 230-Te npocTpaHCTBEHU IPYyIH

3.4. OnpenensHe 1 U3CIeABaHE Ha KPUCTATHATA CTPYKTYpa HAa MUHEPAJIUTE

50



4. KpucraineH pactex

4.1. MexaHu3MHU Ha KPUCTAJICH PACcTEX

4.2. PapHoBecHa GopMa Ha KpHCTaaa

4.3. Enurakcus

4.4, AnaTomus Ha KPUCTAITATE

4.4.1. [IpaBuo Ha TEOMETPUIHHS OTOOP

4.4.2. 30HaTHO YCTPOUCTBO

4.4.3. CeKTOpHO YCTPOUCTBO

4.5, IIpoMsiHa Ha KPUCTAIHATE

4.5.1. edbopmupane

4.5.2. HammykBaHe U pa3apoOsiBaHe

4.5.3. PasTBapsiHe U MPEKPUCTATH3AIUSL

4.6. TIlceBmomopdozu

4.7. CuHTEe3 Ha KPUCTaIH

4.7.1. Kpucranuzanus oT naposa (razosa) daza
4.7.2. Kpucranuzanus OT pa3TBOp

4.7.3. Kpucranuzanust OT TOMIIKA

5. Mopdosorust Ha MEHEpATHUTE UHIWBUAN U arperaTu
5.1. Mopdometpus

5.2. UmnomopdrOCT

5.3. Munepanen xadburyc

5.4. Bpp3ka MexIy CTpyKTypa U XaOHUTyC

5.5. EBomroninst Ha KprcTamoMopoIorusaTa Ha MUHEPAIHTE
5.6. Peanmnu kpuctanu Ha MUHEPAIUTE

5.7. MuHepanHu arperatu

5.8. Mopdonorus Ha arperatute

5.9. Cpacrbuu

5.10. MuHepaiHu BKIFOUYCHHS

6. Kpucranoxumusi Ha MUHEpaIuTe

6.1. OCHOBHHM NOHSTHS B KPUCTAJIOXUMHUSITA
6.1.1. Aromu u HoHHU

6.1.2. KoopauHaImoHHO YUCI0 U KOOPAWHAIIMOHHHU TOJINEPH
6.1.3. IIpuHI¥H HA HaW-TUTETHATA OTIAKOBKA
6.1.4. Bunose XuMU4HA Bpb3Ka

6.1.5. EHeprust Ha KpUCTaIHATa peleTKa

6.2. XuMU4eH ChCTaB U POPMYITH HA MUHEPAIATE
6.3. OCHOBHHU THIIOBE CTPYKTYpH

6.3.1. TumoBe CTPYKTYpH 1O CTEXUOMETPHS U BUJI HA ChEJUHECHUSTA
6.3.2. TuroBe CTPYKTYpH 10 aHU30METPUYHOCT Ha CTPYKTyparta
6.4. Uzomopduzsm

6.5. [Tomumopduzbsm

6.6. [MomuTunus

6.7. TBepau pa3TBOpHU

6.8. ledexTu 1 AuCIOKAIMN

7. ®a30BM pa3HOBECHS TIPU MUHEPAINTE

7.1. TepMoAMHAMHYHH XapaKTEPUCTUKH

7.2. IlpaBuno Ha azute

7.3. ®a30BU quarpamu

8. ®u3nyHM CBOWCTBA HA MUHEPAIIUTE

8.1. Cumetpus Ha (PU3NIHUTE CBOMCTBA

8.2. 'paBHUTAIIIOHHN CBOWCTBA

8.2.1. OTHOCHTENHO TETI0 (MTBTHOCT)

8.2.2. Koe(uieHT Ha TUTBTHOCT Ha OTIAKOBKaTa
8.3. MexaHn4yHU CBOMCTBA

8.3.1. TeppmocT
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8.3.2. Skoct

8.3.3. llenuremnoct

8.3.4. Jlom

8.3.5. Otmennoct

8.3.6. EnacTuuHu ¥ IU1acTUYHU Aedopmanun

8.4. OnTn4HM CBOMCTBA

8.4.1. OtpakeHue U TpUCTPCUYIBaHE

8.4.2. llpar

8.4.3. I3menenue Ha 1BeTa

8.4.4. CBeToImpomnyCcKINBOCT

8.4.5. bnsacek

8.4.6. JlymuHectieHIUsS

8.5. EnexkTpruyecku cBOMCTBA

8.5.1. EnextponpoBoaumocT

8.5.2. [Ine3oenekTpuiecTBo

8.5.3. IlupoenekTpraecTBO

8.5.4. CraTnueH enekTpuyeH 3apsiy

8.6. MaruutHM cBO¥CTBa

8.7. PagnoakTuBHU CBOMCTBA

8.8. TepmuuHM cBOMCTBA

8.9. IToBbpXHOCTHHU CBOHCTBA

9. Peasina CTpYKTypa M peasicH ChCTaB Ha MUHEpaTuTe ((hU3MKa HA MHHEPAITUTE)

9.1. EnexTpoHHO-IyTYeCTH IEHTPOBE U JePEKTH

9.2. CrieKTpOCKOICKH XapaKTePUCTUKU

10. Meroau 3a onpe/iesiHe U U3cIieIBaHE HA MHUHEPAINTE

10.1. Tepenunu metoan

10.2. JTabopaTopHH MeTOIN

10.2.1. UscnenBaHe Ha KpUCTAIOMOPQOIOrUsiTa Ha MUHEpaIuTe (KpUcTaIoMOP(OIOrHYHNA METO/IN)
10.2.2. U3crieiBaHe Ha ChCTaBa HA MUHEPATUTE (XHMUYHU METOJTH)

10.2.3. OnpenensiHe Ha MUKPOXUMHUYHHUS CbCTaB HA MUHEPAJIUTE

10.2.4. OnpenensiHe Ha CTPYKTyparTa M CTpOeKa Ha MUHEpaIUTe (KPUCTAIOCTPYKTYPHU METOJIH)
10.2.5. Onpenensite Ha (GU3NYHKUTE CBOWCTBA HA MUHEPAIUTE (KPUCTATODH3UIHH METO/IH)
10.2.6. OnpenensiHe Ha (PU3MKOXMMHUYHUTE MapaMeTpH Ha MHUHepanooOpasyBaHe (apareHETHYHH H
reoTepMo-0apOMETPUIHN METO/TH)

10.2.7. OnpenensiHe Ha Te0JIOTMYHATA BB3PACT HA MUHEPAIUTE (T€OXPOHOIOTUYHH METOJIH)

Il. TEHE3UC HA MUHEPAJIUTE

1. Ctpoexx n MUHEpaJleH ChCTaB Ha 3eMsTa U 3eMHaTa Kopa
1.1. Ctpoex u cbcTaB Ha 3emsra

1.2. Ctpoex u cbCTaB Ha 3eMHaTa Kopa

2. [eoxuMH4HA KJITAaCUPHUKALIUSA HA XUMHUYHHUTE €JIEMEHTH

3. Munepanoo0Opa3yBaiiy npoiecu

3.1. BunoBe MuHepaiooOpasyBaliy npoIecH

3.2. MuHepaaHu HaxOuIla

3.3. MuHepanHu acolManiy U reHepanuu

4. Marma u MarMaToreHHH MUHEpaIn

4.1. IHTpy3uBHU U €(y3UBHU CKaJIH

4.2. CxanooOpa3yBaliy MUHEPAIU

4.2.1. 'nmaBHM MUHEpaIH

4.2.2. AxuecopHu MUHEpaJld

4.3. Kitacudukaiiyus Ha MarMeHHUTE CKaJIM 110 MUHEPAJICH ChCTaB
5. [lermMaTuTH ¥ IETMAaTUTOBH MUHEPAITU

5.1. [TermarutoB mnpoiec

5.2. Kitacudukaiiys Ha merMaTuTUTe

6. XuapoTepManHu MPOLECH U MUHEPAIN
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6.1. IInyToHOTeHHN XUAPOTEPMAIIHY MTPOLIECH

6.2. BynkaHOT€HHH XHIPOTEPMATIHU POIIECH

6.3. AMarMaToreHHd XUAPOTEPMAIHU POLIECH

7. CynepreHHU B CeIMMEHTOTEHHHU MPOLIECH U MUHEPAIN
7.1. CynepreHHu mporecu

7.1.1 Kopu Ha u3BeTpsIHE ¥ 30HU HAa OKHUCIICHUE

7.1.2. Unduntpauus

7.2. CemMMEHTOT€HHH TIPOIIeCH

7.2.1. KnacTHYHH W TIIMHECTH CKAITU

7.2.2. XeMOTeHHH ¥ OMOTEHHH CKAaJTH

7.2.3. IlupoknacTu ¥ MUPOKIACTHYHH CKAIIU

8. buomuHepanu3zarys 1 OHOMUHEpAITH

8.1. buoMuHepau 1 OpraHOreHHO-MHHEPAIHU arperatu
8.2. buoMuHepanuTe U OPraHu3MOBHS CBSIT

8.3. buoremonoruyHu Marepuanu

9. Metamopdu3bpM 1 MeTaMOP(POTeHHN MIUHEPAIIH

9.1. Pernonasnen Metamopdu3bM U MeTamopdHH daruecu
9.2. KoHTakTeH MeTaMophu3bm

9.3. ducnokarmmones MmeraMoppu3sm

9.4. mmakteH MeTaMophu3bM

10. MeTacoMaTHYHU MPOIIECH U MUHEPAIIU

11. KocmoreHHE MUHEPATTHA O0CKTH

11.1. V3BbH3EMHH MUHEPAITH

11.1.1. MunepaneH cbcTaB Ha JlyHara

11.1.2. MunepaseH cbCTaB Ha Ipyru Teia B CirpHUEBaTa cUcTeMa
11.2. Meteoputu

11.3. Texktutn

12. Etumornorus, knacudukanus 1 ora3BaHe Ha MUHEpaIIUTE

11l. CAHCTEMATUKA HA MUHEPAJIUTE

1. Kitac enement

1.1. Kitac enemenTn (MeTam)

1.2. Kitac enemenTH (I0JlyMeTaIn)

1.3. Kinac exementn (HeMeTan)

2. Kitac cynuam u cpoiHu CheIMHEHHUS

2.1. Knac cynbumy u cpogHu ChbeAnHEHUS (METaTHH)
2.1.1. Acomnmanus Pt-Pd-Ru

2.1.2. Aconmanus Ni-Co-Fe

2.1.3. Acommarus TI-K-Mn

2.1.4. Acoumnanusa Mo-W-Sn

2.1.5. Aconmanus Zn-Cu-Pb

2.1.5. Aconmanus Ag-Au-Hg

2.2. Knac cynduny u cpopnu cbeauHenus (cynpoconn)
2.3. Knac cynbumy u cpogHu cbeAnHEeHUs (TI0IyMEeTaIHH)
2.4. Knac cynbumy u cpogHu cbeAnHeHus! (OKCUCYIPH/IH)
3. Kitac okcuam u XUIpOOKCHIN

3.1. Aconmanus Be-Al-Mg

3.2. Acoumnanus Fe-Mn-V

3.3. Acoumanums Ti-Nb-Zr

3.4. Acoumanus Zn-Cu-Pb(U)

4. Knac xanoreHuau

4.1, ®ayopuan

4.2. Xnopunu

5. Knac cunmkatu

5.1. I'pyma Ha CUIUITMEBUS JUOKCHUT
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5.2. AlryMHHOCHIIUKATH

5.2.1. I'pyna ¢enmmmaru

5.2.2. T'pyna denammaroumu (doumn)

5.2.3. I'pyna ckamoiuTy u Apyrd MUHEPAIH C AOIBIHUTSIIHE aHUOHU
5.2.4. T'pyna 3eonuTu

5.3. Kirac cumukarw ot aconunarus Be-Al-Mg
5.3.1. I'pyna nupokcenn

5.3.2. I'pyna am¢pubdonu

5.3.3. I'pyna cirou v cpoTHH MUHEpAITU

5.3.4. I'pyna XJIOpUTH U CPOJHU MHHEPAITH
5.3.5. CeprieHTHHH, TaJIK, KAOJIHHUT U CPOJHH MUHEPAIIH
5.3.6. bepwui, rpaHaTy, OMBHH U JPYTH CHIINKATH
5.4. Knac cunukatu ot acorarus Zr-Ti-Nb
5.5. Kitac cunukatu ot aconuanust Ca-Mn-Ba
5.6. Kirac cunukaru ot aconuanus Zn-Cu-Pb(U)
5.7. bopocunukaru

6. Kitac 6opatu

6.1. Acormarus Be-Al-Mg

6.2. Aconmanmsa Ca-Na-Mg

7. Knac docdarn, apceHaTn v BaHagaTu

7.1. Acommarust Be-(Al,Fe)-Mg

7.2. Acormanus Li-Fe-Mn

7.3. Aconmarust Na-Ca-Ba

7.4. Acommarust Zn-Cu-Pb(U)

8. Kiac BoidpamaT, MOJIMOIaTH U XpOMATH

9. Knac cyndaru

9.1. Acormanus Al-Mg-Na(K)

9.2. Acommanus Na(K)-Ca-Ba

9.3. Acommarus Zn-Cu-Pb(U)

10. Knac xap6onatu

11. Knac autpaTtu u iogati

12. Kimac opraHu4HN MUHEpaIn

IV. MUHEPAJIUTE HA BbJIT'APUSA

1. 'eonmoro-muHepanoruuHo paiionupane Ha bbarapus

2. Munepanute Ha bearapus

2.1. EnemenTH

2.2. Cyndumu v CpoTHU CheTUHEHUS

2.3. OkcHuau v XUJIPOOKCUIN

2.4. XanoreHuan

2.5. CunnkaTu

2.6. boparu, pocdaru, apceHaru, BondpamMati 1 MOIUOATH
2.7. Cyndaru, kapOoHATH M OPraHUYHH MUHEPAIIH

H3no/3BaHa M NPEeNOPBHLYUTETHO CIPABOYHA JIUTEPATYPA
Yka3zaTen Ha MUHEPATHUTE HA3BAHUS
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K2. KocroB, P. WU. 2003. Ckwnoyennu CKbﬂOL[EHHU
MUuHepau: onpeoeisine, Mu H E P A /\u

pasnpocmparerue, obpabomka, OMPEAEASHE, PA3MPOCTPAHEHUE,
ucmopus u npunodicenue (I emonoeus). OBPABOTKA, UCTOPUS!
Codus-Mocksa, Pensoft, X, 453 c. I U MPUAOXKEHUE

Pe3rome. Haykara 3a CKbIOIICHHUTE M JIEKOPATHBHM MUHEPAIU M MaTepuanu (reMoJorus)
u3yyaBa OT enHa crTpaHa ¢opmara, CbCTaBa, CTPYKTypara, (U3NYHUTE CBOWCTBA U
HaxoJMIllaTa Ha MPUPOJHUTE CYpPOBHHHU, a OT Jpyra — CIOCOOMTE 3a IOJy4aBaHE U
CBOWCTBaTa Ha CHHTETHYHUTE, KOMIIO3UTHUTE MaTepuald W HMUTauuute. B Hed ce
OpPEIUIUTAT MUHEPAJIOTusl U Kpucranorpadus, GUsuka U XUMHs, apXeoJIoTusi U UCTOpUs Ha
HPUI0KHOTO U3KYCTBO, FOBEJTUPHO U 371aTapCKO /170, MKOHOMHMKA U CbBPEMEHHU TEXHOJIOTHU
Ha oOpaboTka. MHTepechT KbM CKBIOLEHHHUTE IOBEIMPHU MHHEpATU M METaiu KaTo KbM
00€KTH Ha €CTeTUYECKO MPEKIOHEHHUE U JIYKC HapacTBa HE CaMO C yBEJIMYaBaHE Ha )KU3HEHUS
CTaHIApT, HO TOW HMMa BAXHO 3HAYCHHWE IIPU MPOYYBAHETO M HWHTEPIPETHPAHETO Ha
MaTepHraiHaTa KyaTypa OT U3MHHAIUTE UCTOPUYECKH enoxu. OT TepUTOpUsATa HA THEITHUTE
OBJArapcKy 3eMH € U3BECTHO HE caMo Hai-ApeBHOTO (V XWJL. Mp.H.€.) 31aTHO ChKPOBUIIE Ha
CBETa, HO U HSKOU OT Hail-IpeBHHUTE 00pabOTEeHU ¢ (aceTd MUHEPATHU MBHHUCTA, Hapel ¢
JpyTyd MUHEpaJld, KOCTEHU UJIO0JIM, YKPALIeHUs: OT YepPYIKHU U JeKOpHpaHa ChC 3JaTeH Mpax U
OUTMEHTH KepaMmuKa. Pasriexxaar ce M ca BKJIIOYEHH ONMCAHUS 10 CIEJHUTE TEMHU:
CKBIIOLEHHM M JCKOPATUBHU MHUHEpPAIM C TEHETHMYHH THUIIOBE HAaXOJAMIIa; OHOTEHHH,
CHHTETUYHU M KOMITO3UTHH MaTepHalIi; OJaropoJHN METAH; UCTOPHS HA TeMOJIOTHSITA U
OwKyTepusTa, BKIOYMTEITHO W TIUNTHKATA; CHHCHK Ha Hal-TOJIEMHTE HEOOpaOOTeHH H
00paboTeHH IMaMaHTH B CBETa; PEYHMK Ha HA3BaHUATA Ha YETHUPU €3MKa OBIrapcKu-
AHTJIMICKA-HEMCKH-PYCKH; a30ydeH CHpaBOYHUK HAa MHHEPAIUTE;, CHHCHK HA FOBEIUPHU
CKBIIOLIEHHU M JEKOPAaTHMBHU MHHEpAJIU B pel Ha HaMassBalla TBBPJOCT; paslpeielieHue Ha
CKBIIOLEHHUTE U JIEKOPAaTUBHU MUHEpAIIU 10 LBAT U MPO3PAaYHOCT; oOmmpHa 6udnuorpadus
0T MOHOTpaMUHU TPYOBE 110 TEMOJIOTHS Ha pa3IuYHu e3uli. HampaBeH e kpaTbk 0030p Ha
CKBIIOLIEHHUTE M JEKOPATUBHUTE MUHEpalu B BbIrapus kato ca MOCOYEHHM HpPUMEpU 3a
HAIIMOHATHU U OOJIACTHH CUMBOJIH. HacTosSImusAT Tpya MpeacTaBisiBa M3AaJeHO 3a MPHB BT
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Ha OBITapCKU €3WK NOAPOOHO HAyYyHO CIPABOYHO W EHIMKJIONEIUYHO PBHKOBOACTBO C

OIMCAHMUE W OIPENEIIsIHE Ha OCHOBHUSA CIIEKTHD OT CKBIOLEHHU U IEKOPATUBHU MHUHEPAIIH,

KaKTO YW Ha JPYrd TEMOJOTUYHH MaTtepuaid. [IpHIOKEHUAT WIFOCTPATUBEH YepHOOST U

LBETEH  Marepuana  BKIIOYBA  INPEAUMHO  [POU3BEIECHUA  HAa  IOBEIUPHOTO U

MUHEPaI000paboTBAI0 H3KYCTBO C MpPUMEpPU OT JAPEBHU H3JENUs Ha T[JIMITUKATa J0

HIeIbOBPU ChC CKBIIOLEHHU MUHEpalu U Onmaropoanu metanu. OCBeH KaTo akaJeMHYHO

yueOHO PBHKOBOJICTBO, TOM € MpelHa3HayeH 3a TE€0JIO3M U MHUHEPaJo3M, U3KYCTBOBEIU U

apxeoJyio3u, OWXKyTepu U JU3aliHepHW, KAaKTO M 3a BCHYKH IICHHTEIM Ha KpacoraTa Ha

pUpOJATA.

CbABPXXAHUE

. OcHOBM Ha remMoJIOTHsITa

1. IIpenmer u 3HadYeHUE HA TEMOJIOTUSATA

2. Knacudukanus Ha reMOJIOTHYHUTE MaTepHalii: HCTOPHYECKH MPETJIeT; BUJOBE KiIacu(UKAIMY Ha
TeMOJIOTHYHUTE MaTepuaid - (HU3UKO-MPAKTUYHA CHCTEMATUKH; TEHETHYHU CHUCTEMATHKH;
NPAaKTUYECKH CHCTEMATHKH;, XUMHUKO-KPHUCTOJIOXUMHYHHA CHCTEMATHUKH; a30y4yHH CHUCTEMAaTHKH;
KPUCTATOXUMHYHH-KPHCTATOMOP(HOIOTHYHI CUCTEMATHKU; KOMIUIEKCHU CHCTEMAaTHKH

3. Hcropus Ha TeMOJOTHATA. T'E€MOJIOTHYHUTE IO3HAHWS B TPAUCTOPUATA M aHTUYHATA C€II0Xa,
TeMOJIOTUYHUTE MO3HAHUSI TIPe3 CPEIHOBEKOBHATA M BB3POXKIEHCKH EMOXH; TeMOJIOTHYHUTE
no3Haaus B XIX u Hawanoto Ha XX BeK; CbBpeMeHHA T€MOJIOTHSI

4. Vicropus Ha TIMIITHKAaTa: OCHOBHHM TOHATHS B TJIMITHKATAa; apXCOJIOTMYECKA MEePUOIU3aINs;

KOJICKLIMOHEPH U U3CJICAOBATEIN Ha [NIMITHKATA

Hcropus Ha OmKyTepHsITa: I0BEIMPHO U3KYCTBO; 3JIaTAPCKO U3KYCTBO; U3BECTHU My3€H U HUPMHU

I'emonornunuTe martepuanu B 4doBewmkara Kyirypa: JpeseH WM3tok; [pesen Erumer; [IpeBHa

I'vprus u peen Pum; Munus; Kutait; Ceepna, Llentpanna u FOxua Amepuka; Mana Azus u

IIpeana Asus, EBpona; CKbIOLEHHUTE MUHEPAIH B JUTEPATYPHH, XYHAOKECTBEHU U MY3UKaIHU

NPOU3BEECHHST; CKBIIOLCHHUTE MUHEPaIu B bubnusra u TsIXHaTa CUMBOJIMKA

1. OcHOBHY MOHATHSA OT KpUCTATOrpaduaATa U MUHEPAJIOTUATA

1. Cumerpusi, CTpyKTypa, CbCTaB M KpPHCTAIHH (OPMH HAa MHHEPAINTE. BBTPEIICH CTPOECK U
XMMUYEH ChCTaB HA MHUHEPAJIUTE; T€OMETPUYHA KpUcTajzorpadus; MopQoorusi Ha MUHEPaIHUTE
WH/IMBUJIA U arperaTu

2. Du3nM4HU CBOMCTBa Ha MHUHEpAIUTE: OTHOCHUTEIHO TEryio (IUIBTHOCT); TBBPJAOCT U KPEXKOCT;
LEMUTEIHOCT, JIOM W OTHENHOCT; €JacTUYHOCT M IUIACHYHOCT, LBAT W ONTUYHU e]eKTH,
MPO3PavYHOCT U OJACHK; TYMUHECHEHIINST; eIEKTPUYHN U MAarHUTHU CBOMCTBA

3. T'eHeTHYHO M MPOMHUIIJICHO BaYKHH HAXOJIUIA HA CKBITOIIEHHH W IOBEIIMPHU MUHEPAIIN: €HIOTCHHA
reoJIoro-reHeTHYHa IpyIia; €K30I€HHa re0I0ro-reHeTHYHA IpyIia

I11. CucreMaTH4HA reMoJI0TUsA

1. IOBenupHU CKBIOIEHHN MHUHEPAIU

1.1. JImamaHT

1.2. KopyHn (py6uH, candup)

1.3. Xpuzobepun (aJleKCaHIPUT)

1.4. bepun (cMmapar, akBaMapHH)

1.5. Tomas

1.6. Hlnunen

1.7. Typmanun

1.8. I'panar: nupon; ajJMaHANH; CIIECAPTHH; YBAPOBUT; Ipocyiap; aHIpaauT

1.9. llupkoH (XHaIHHT)

1.10. Kgsapi: mIaHWHCKK KPHUCTAN, aMETUCT; IIMTPHH, OIYIIEH KBapil ¥ MOPHOH; PO30B KBapIl;
XaJIIeI0H (C OHUKCH U axaTh); KBapll ¢ BKIIOUEHHs; KBaPLIOBH IceBIoMOpdo3u

1.11.  OnuBuH (XpU30JIHT)

1.12. CnoaymeH (KyHIIUT, XUACHUT, TpU(aH)

1.13. Oman

1.14. llo-peaku IOBETUPHU CKBIIOIEHHHM MHHEpaiu: Taadeur, poAWLMT, (EHAKUT, eBKiIas3,
aHJIATY3UT, CTABPOJIUT, KOPAUEPHT, TaHOYPUT, AUACTIOP, KOPHEPYITUH, OU3UT (TaH3aHUT, TYJIUT),

oo
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2.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

AKCUHHUT, CHUHXAJINUT, KAaCUTCPUT, CHJIMMAHUT, CHUAOT, KHWAHUT, BE3YBUAHUT, KIMWHOIIOU3UT,
€pPEeMEeeBUT, pYyTWI, OEHUTOWT, WETAlUT, OpPTOKIa3 (amymnap), IUIATHOKIA3, KIMHOXYMHUT,
aMOITUTOHUT, XalOWH, (HEePOAKTHHOIUT, OEPHIIOHHT, CKAaIlOJIUT, €HCTATUT, AMOICHI, Ja3yJuT,
OpasuIMaHWUT, TUTAHUT, allaTHT, IUONTA3, XEPACPHUT, alTOPUIUT, MICSTUT, chanepur, baput
IOBenmpHY IEeKOpPaTHBHU MUHEPATH

Kanmeur

Hedpur

MUKpOKIIMH (aMa30HUT)

ITupur

Xematur

Pononut

Jlazypur

Copanut

Tropkus

2.10. Yapowur

2.11. @nyopur

212, Manaxut

2.13. T'unc (anabacTbp, CEICHUT)

2.14. Tlo-penku IOBENMpPHH JCKOPAaTUBHH MHHEpPAIU: TIOMOPTHEPHT, CYTHJIHT, TYITYIIUT,

S

IV.

rimaykodas (pOAyCHUT), eBAHATIUT, XeMUMOP(UT, CMHUTCOHHT, BaAPUCIUT, ITypITyPUT, POJOXPO3UT,
a3ypuT, XPU30KOJIa, XayJIUT, CETIUOIUT, YIEKCUT, MUPOPHIHT (araaMaTouT), TalK (CTeaTHT)
BroreHHr reMoIOTHYHN MaTepualy. Tepia; KOCTHO, 30HO M POrOBO BEIIECTBO (CIOHOBA KOCT U
IpyTu OnoMatepuann); 4epynku (cened); Kopar,; Kexianbap; CHIHIU3UPAHO APBO; TaraTt
O06paboTBaeMM JeKOPATUBHH arperaTH U CKaJi: SACIHUC U SICIIUCOUA, KPEMbBK, rpa)uueH MerMaTur,
POJIMHTHUT, JIAOPAJAOPHUT, TCKTHT, OOCUAMAH, JIUCTBCHWT, CCPIICHTHHHT, APTHIUT, KATJIHHMT,
OopHUOKaNINT, KaApOOHATHU CKAJIH.

TexHorenHu IOBCIIMPHU U JACKOPATHBHHU MaTCpI/IaJ'II/I: CUHTCTUYHU MaTcpuain C U 663 IIpUPOJACH
aHaJIOT; PEKOHCTPYUPAHH, 00JIarOPOJACHU U KOMITIO3UTHH MaTEPUAaIN;,; UMUTAIUH

FOBenmpH MeTany U CIUIaBH: MEJI; 371aT0; XKeJA30; 0JIOBO; Cpedpo; IiaTHHA

CKBIIOIICHHUTE M JICKOPAaTHBHUTE MHHEpaIW Ha bbiarapus: CKBIOUEHHH W JIEKOPATHBHU
IOBCIIMPHU MUHEPAJIN; JCKOPATHUBHU CKaJIM U arpe€ratv, HalflMOHAJIHU U PEriOHaJIHU CUMBOJIN
MeTtonm 3a onpenessine, u3cjeABaHe, 00padoTKa U OlleHKA

JluarHocTHKa M W3CIJie/IBaHe Ha T'€MOJIOTUYHHTE MaTepualii B HEoOpaOoTeH u 00paboTeH BUJ:
MOPQOJOTHYHA METOJIM; KPUCTAIOCTPYKTYPHH METOJM; XUMHYHH, (QH3UYHHM, ONTHYHU, H
CIHIEKTPOCKOIICKHN METOAN,; MUHEPAJIOTCHETUYHU METOJAU - MUHCPAIHU MaparcHe3n u BKJIFOUCHH,
TeMOJIOTUYHN HMHCTPYMEHTH 3a JWArHOCTUKA; KiIacH(UKAIMsi W COPTUPAHE Ha TE€MOJIOTHYHH
MaTepualy - 0 pa3MepH, 110 IBAT, 10 (Hopma, 1Mo AePEKTHOCT

Metonu 3a 0o0paboTKa W Ju3aifH: OCHOBHH THIIOBE 00pabOTKa - KaOOUIOHMpaHE, OCTEHSIBAHE
(acerupane), ranToBKa, MBHHCTA, MO3aliKa; MpPOIEAYPH NPU TEXHOJOTHYECH IPOIeC Ha
00paboTKa Ha OPWIISHT; TVIMNITHKA; HECTAHAAPTHA (GOPMH Ha 00pabOTKa; TEXHHUECKU CPEICTBA —
abpa3uBH, 3aKpETBaIIN M PEKEIH HHCTYMEHTH U LTH(OBATHH anapaTrypu

[IpoyuBane, 1OOWB U OIEHKA: THPCEHE, MPOYUBAHE M €KCIUIOATAIMS HA HAXOAWINA HA IOBEITUPHU
MHUHEpali; CBETOBEH J0OMB — OCHOBHM CTpaHHW, JI0OMBallM, NOTpeOABallM M HM3HACAIIN
TeMOJIOTUYHH CYPOBHHH; IECHOOOpa3yBaHe U eKCIICPTHA OIIEHKa

OcHoBHa 1UTEpaTypa

IIpunoxxenne 1. Cnuchbk Ha Hal-roJeMHUTE U U3BECTHH HAUMEHOBAaHU IMaMaHTH B CBETa

[Ipunoxenune 2. Ciuchbk Ha Hall-rojgeMuTe 0OpabOTEHN M HANMEHOBAHHU IMAMaHTH B CBETA
IIpunoxxenne 3. MuHEpanoro-reMoIOrHueH peYHUK (OBITapCKU — PYCKH — AaHTITUICKN — HEMCKH)
IIpunoxxenne 4. PeUHUK — perucTbp Ha reMOJIOTMYHUTE MAaTEPUAIA U TEPMUHU

IIpunoxxenne 5. Cnuchbk Ha IOBENMPHHU CKBIIOLEHHH M IEKOPAaTUBHH MUHEPAIU B pEJ HA HaMassBalla

TBBPAOCT

IIpunoxxenne 6. CKBIONEHHW W NEKOPATHUBHW MHHEPANU: XapaKTepHH NPEICTABUTENH MO IBSIT U

MIPO3PavyHOCT
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K3. KocrtoB, P. U. (pen.) 2007. Pvkosoocmeo 3a yueOnu npakmuku no MUuHepalocus u
nempoepaghusi (b. banywes, C. Ilpucmasosa, P. H. Kocmos, P. Ilazoepos, M.
Toxmaxuuesa, I'. I'eopeues, C. Manunosa, T. Mapunos). Bropo npep. u gom. usa., C., U3a.
kbpma “Cs. UBan Punckn”, 126 c.:

e KocroB, P. W., P. Ilaznepos.
[lermatuToBM  MUHEpaTd  OT b T PbKOBOACTBO 3A YYEBHU NPAKTUKM NO
[natia mnamya. c. 47-49; W S0 MMHEPAAOTHS M METPOTPA®HS

e banymes, b.,, P. 1. Kocrtos, P. SR
[TaznepoB. MuHepaiin v CKalikd OT
Puina. c. 85-91;

e KocroB, P. . IlermatutoBu u
CKapHOBH MUHEPATN oT
Bamaguure Pogomu. c. 92-94;

e KocroB, P. ., C. Manunosa.
Munepanu u CKaJIu oT
BYJIKAHOTCHHO-CCAUMCHTHUTC

koMiuiekcu B 3tounure Pomomu.
c. 114-119.

UsaaTeAcka kbuia “Cs. UBaH PUACKK”

Pe3ome. B “PbroBoacTBO 32 yueOHM NpakTHKH MO MHUHEPAJOrHi M neTtporpadus’ ce pasriexnaT
MapUIpyTH, KOUTO C€ MPOBEXJAT Mpe3 TMOCIEIHUTE TOAMHH OT TMpernojaBaTejnTe B Kareapa
“Munepanoruss u nerporpadus” Ha ['eosorompoyusarensusi ¢axyiareT Opu MHHHO-TEOIOXKKHUS
yauBepcuteT “CB. MBaH Puicku” B paMKkuTe Ha y4eOHHTE MPOTrPaMH 32 ChOTBETHUTE CIICITUATHOCTH.
Llenra Ha PPKOBOJACTBOTO € Ja MOANOMOTHE CTYJEHTUTE MO BpeMe Ha M3BbHAYIAMTOPHH IIPAKTUKU B
peaHH TEOJIOKKM YCIIOBHS M Jla Ch3Jajle HEOOXOAWMHUTE HAaBHLM 32 TEPEHHH HaOII0IEHHUS,
OTKpHBaHE, JMArHOCTHKAa W o00pa0oTBaHe Ha 00pa3ld W JOKYMEHTHpaHe Ha TEOJIOKKH U
MHUHEpaoXKu 00ekTu. I1o Bpeme Ha yueOHUTE MPAKTUKHU CTYIIEHTUTE IOCELIaBaT T€0JI0KKH 00CKTH U
(eHomenu B moBedyetro Obyirapcku TuiaHuHu — Crapa [lnanuna, Buroma, [Tnana, Bepuna, JlronuH,
Bucksp, Cpenna ropa, Puna, Pogonu, Manamescka n OrpaxaeH. Te ce 3an03HaBaT ¢ HIKOHW OT Haii-
M3BECTHUTE B CTpaHaTa JCHUCTBAILM WJIM BEYe NMPEYCTAHOBWIM JIEHHOCT HAaXOAWINA M Kapuepu Ha
Pa3HOOOpa3HU PyAHHU U HEPYIHH CYypOBHHH. B pa3zpaboTeHuTe MapIipyTH ce BKIIOYBA MH(OPMAIHS
3a TCOJIOKKHS CTPOEX Ha TIOCEHIaBaHUs paiioH, 3a HEroBUS MHHEpaleH M CKaJleH CbhCTaB, 3a
CTPYKTYPHO-TEKCTYpHUTE OCOOCHOCTU HAa MUHEPAJIHUTE U CKAJIHUTE arperatu, Ha TAXHATa Bb3PacT U
reHe3uc. MapuipyTure ca U3rOTBEHHM C OIJIeJl Ha 3all03HABAHE HA CTYJEHTUTE C Hal-BaXXKHUTE OT
reHeTUYHa W TpPaKTH4YHA TJeHa TOYKAa MUHEpPAJHU BUAOBE M PA3HOBUIHOCTH Yy HAcC, KakTO M C
OCHOBHHTE MarMeHu (IUTyTOHUYHH U BYJIKaHCKHN), CEAUMEHTHH U MeTaMop(dHu ckanu. PrkoBoICTBOTO
€ MpeIHa3HAaYeHO 3a CTYIEHTUTE OT cheuuaaHoctuTe “l'eojorus Ha MHHEpalIHUTE pecypcu’,
“I"eonorus u reonHdopmaruka”, “Xuaporeosorus 1 HHxkeHepHa reoyorus”’, “TIpunoxHa reodusnka’”,
“Exoiyiorusi ¥ oma3BaHe Ha okoyiHata cpeaa” u “CoHmupane ¥ 100uMB Ha HedT M ra3” Ha MUHHO-
reonioxkus yHuepcuter “CB. MBaH Puicku”, KouTO H3yuyaBar B pasnuuyeH oOxBaT U o0eM
JUCIUILTMHUTE “‘MHUHEpajorus” U ‘“‘nerporpadus’, HO MOXeE Jia Ce MOJ3Ba OT CTYJACHTH U OT JIPYIH
(hakynTeTH U YHUBEPCUTETH.
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K4. KocroB, P. WU. 2011. Myseii Ha

. Myseiu Ha yHukaaHume
VHUKAHUmMe Kpucmanu HUnus

kpucmaau

Henes”. Museum of Unique Crystals ug/
z L44
/% %t

“Ilia Deleff”. C., Exun mmoc, 16 c.
(Ha OBJITAPCKH U HA AHTIIMICKHU €3UK)

Museum of
Unique Crystals

Pe3rome. Hail-HOBUAT MUHEpanormyeH Mys3ed B bbarapus € IOCBETEH Ha JApeHHsTa OT
MUHEPATHU 00pa3lM, KaKTO U JEJI0TO HAa U3BECTHUS KOJIEKIIMOHEP U JapuTel OT OBbIrapcku
npousxon Wmus J[lenes (1921-2012), nokTop XOHOpHC Kay3a Ha MUHHO-T€OJIOXKKHUS
yHuBepcurer “CB. MBan Puncku”. Toil B mponbikeHHe Ha JeceTHieTHs € padoTui 3a
Ola3BaHe Ha MHMHEPATHOTO OOrarcTBO Ha IjaHeraTta. HakpaTko ca NaJeHH HSAKOM HETOBU
OouorpaguuHu JaHHU. B My3es ca mpencTaBeHM pelKd KpUCTATHU U MUHEPaJIHHM o0pa3ly OT
bpazunus B cneaHUTe TEMAaTUYHU pa3/ieiu: KPUCTATHUTE “IBETS Ha MpHUpoJaTa; napaabT Ha
(eHOMEHaTHUTEe KpUCTaIM; ChKpoBHINAaTa Ha Imara Mwunac JKepauc; roBeIMpHUTE
NerMaTUTOBM MHUHEpaad; MHUHEpaIHUTEe OoraTrcTBa Ha bpasuius; NpekpacHUST CBAT Ha
axaTure; KBaploBaTa najurtpa; geepusita OT INIAHUHCKUA KPUCTAJ; IPUpOJaTa U U3KYCTBOTO.
CrenyanHy akIIEHTH Ha MUHEPAJOTMYHUSA My3€il ca “aMmerucroBara cTas’ M “KpHCTaaHaTa
3ama”. B my3es, Hape[ ¢ MpeCTaBUTEIHU MEPOIIPUSATHUS C€ MPOBEXIAT U y4eOHN 3aHUMAaHHUS
0 MHUHepalorus, Kpucrajorpadus U TEMOJOTHMs — HaykaTa 3a CKBIIOLECHHUTE H
JNEKOPAaTUBHUTE MUHEPAIIH.

59



K5. banymes, b., C. IlpucraBoBa, P. KocroB, P. [Taznepos, H. Ilankosa, E. Paema, C.
ManmunoBa. 2012. Pwrkosoocmeo 3a yueOHU npakmuku NnO MUHEPALO2Us U
nempoepaghus. Tpero npep. u goim. uzf., C., U3a. kpma “Cs. Ban Puncku”, 143 c.:

e Kocros, P., P. ITaznepos. MuHnepanorus

Ha OapuT-KeNne30pyIHO HaXOIHUILE PBLKOBOLCTBO

(maxomumie “KpemukoBuu”). c. 7-11; 3A YYEBHW MPAKTUKW
Mo MUHEPANOINA N NMETPOIrPA®UA

e Kocros, P., C. MamunoBa, H. Ilankosa,

P. ITazmepos. 2012. MuHepain U CKaiu RN
Credxa lMpucraBosa

oT MEIHU HaxoJuIla (HaXO,HI/IHIe Pycnan Koctos
PapoctuH Maspepos

“EJ'Ia]_II/ITe”). C. 29-34, Hukonera LiaHkosa
Emunus Paesa

e Kocros, P., P. [Taznepos. IlermatutoBu Ceetna ManuHosa
MuHepanu ot [lnana ninanuHa. c. 46-48;

e banymes, b., P. KocroB, P. Ilaznepos.
Mumnepanu u ckamu ot Puna. c. 90-96;

e KocroB, P. [lermatutoBu 1 MmeramMmopdHA
MuHepanu oT 3ananaute Pomonu. c. 101-
103;

e Kocros, P., C. ManunoBa. Munepanu u
CKaJl OT BYJIKaHOTEHHO-CEINMEHTHHTE
koMIuiekcu B M3rounure Poxomu. c. 132-

136.

Wapatencka kbuia “Ce. MeBaH Puncku”

Pe3ome. PpKkoBOACTBOTO 32 Y4eOHM NMPAKTHKH 110 MUHEPAIOTUS U HeTporpadus BKIIOYBA YTBBPACHU
Te0JIOKKH MapIIpyTH, TIPOBEXKIAHH OT IperoaBaTeNuTe B Kareapa “Munepanorust u nerporpadus”
Ha ['eomorompoyuBarennust Qakynrer npu MuHHO-reonoxkus yHuBepcureT “CB. MBan Puicku”.
Llenra Ha pPBKOBOJACTBOTO € Jia MOAIIOMOTHE CTYJIEHTUTE NPH YCBOsSIBaHE Ha y4eOHHMSA MaTepual U B
peasTH TeOJIOKKH YCIIOBUS Ja Ch3/ajie HeOOXOIMMHITE HABUIM 32 TEPEHHH HaONIOJIeHHsI, OMTUCAHUE,
onpoOBaHe Ha MUHEPAIHU U CKaJIHM 00pa3uy M JOKyMEHTHpaHe Ha reosoxku obektu. Ilo Bpeme Ha
yueOHUTE NPAKTHKH CTYIEHTHUTE MOCEIIABAT I€OJIOKKH OOCKTH M TE€OJIOXKKH (PEHOMEHU B IOBEYETO
onsrapcku iannan — Crapa [Inmanwna, Burtoma, [lnana, Bepuna, Jlronun, Bucksp, Cpegna ropa,
Caxap, Puna, Pononu, Manamescka u OrpaxieH. Te ce 3amo3HaBaT ¢ HSIKOM OT Hal-U3BECTHUTE B
CTpaHaTa HaxoJAMIIa Ha PYAHM M HEPYyJAHH MHHEpAIHUM CypOBHHH. B MapmipyTure ce BKIIIOYBa
MHQOPMAIHS 32 TEOIOKKHS CTPOSK Ha ChOTBETHHS PaiioH, IMCKYCHOHHHUTE BBIIPOCH, MUHEPAIHUS U
CKaJHUSl CbCTaB, CTPYKTYPHO-TEKCTYpHHTE OCOOCHOCTH, BB3PAcTTa M IeHe3rca Ha MUHEpaIuTe U
cKanmuTe. MapmipyTuTe ca M3rOTBEHH C OIJIe[ 3all03HABaHE Ha CTYJEHTHTE C HaW-BaXHHUTE OT
T€HETHYHA M MpaKkTUYecKa IJIeJHa TOYKa MUHEPAJIHU BUIOBE M Pa3HOBHJHOCTH y HAacC, KakTo U C
OCHOBHHTE MarMeHH (IUTyTOHWYHU U BYJIKAHCKH), CEIMMEHTHH U MeTaMOp(HHU CKaJli. PEKOBOJICTBOTO
€ TpeAHa3HaueHO 3a CTYACHTUTE OT crenuanHocTuTe “I'eoyorust m mpoydyBaHE HA MHUHEpPATHA U
eHepruiinu pecypcu”’, “I'eonmorust u reomnpopmatuka”’, “XuAaporeonorusi 1 MHKXEHEPHA T€OJIOTHs”,
“ITpunoxkna reodusuka”, “Exonorus u oma3BaHe Ha okoyHata cpeaa” u “CoHaupane, NOOUB U
TPaHCHOPT HA HEPT U raz” Ha MUHHO-TEON0KKHUs yHUBEepcuTeT “CB. VMBan Puicku”, kouto usy4aBat
B pa3jiMyHa cTereH U 00eM aucuuiinaute “Munepanorus” u “Tlerporpadus”. To Moxe 1a ce mon3sa
Y OT CTYACHTH OT APYTH PaKyaTeTH U YHUBEPCUTETH.
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