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Received: 06.03.2020 Abstract. The distribution of mineral deposits and the distribution of chemical elements
Received in revised form: 02.06.2020 on the globe are characterized by heterogeneity. A wide range of publications of domestic
Accepted: 21.08.2020 and foreign specialists - geologists, geographers, geochemists, economists - were dedicated

to mineral resources of the world, mineral deposits. During processing the material the
comparative-geographical, cartographic (analysis of minerals maps, mineral resources in the context of continents and regions of the
world, cartographic interpretation of Mendeleev periodical table), monographic (analysis of fundamental works of leading domestic
and foreign geologists and resource scientists, geologists and geologists, and geologists and geologists) directories, multi-volume
editions devoted to geology and mineral resources of individual countries and regions of the world) methods, systematic approach,
and GIS technologies - all these were used for received data processing and systematization. Explored mineral deposits (current and
potential) form on the planet both individual local deposits and geochemical zones — areas where economically valuable chemical
elements and their compounds are concentrated, which are diverse in genesis, stocks, and possibilities of exploitation. The largest of
the latter is the Appalachians in the US - the Western Hemisphere, the Highveld in South Africa, Khibiny and the Ural Mountains in
Russia - the Eastern Hemisphere. The leading countries in which most geochemical resources are extracted from the subsoil are the
United States (65% of the total elements of Mendeleev periodical table), Russia (48%), China (38%), Canada (38%), South Africa
(30%), Australia, (27%), Kazakhstan (19%), India (14%), Mexico (13%). The ideas about the level of provision of mineral resources
and minerals in individual countries and territories of the world were systematized. The Mendeleev periodical table and its mineral
and raw content were presented as an objective factor in the international geographical distribution of labor. The illuminated issues are
confirmed high density of interdisciplinary links (geology, geography, chemistry, geochemistry, ecology, economics, regional studies,
Zoning).

Keywords: mineral and raw resources, minerals, countries and territories, system of chemical elements, Mendeleyev periodical table,
deposits, mapping and structural-logical models

CBIiTOBI pO10BHIIIA KOPUCHUX KOMAJIUH B MEePiOANYHIN cucTeMi XiMiYHUX eJieMeHTIiB
0. O. beiiguk, C. 0. Cuposerns, H. C. Kopoma, M. A. Mosodko

Kuiscoxuii nayionanvnuil ynisepcumem imeni Tapaca Llleeuenxa, Kuis, Yxpaina

Anoramisi. [TommpeHHs: poIOBHIL KOPHUCHHX KOMAJIMH Ta PO3MOALT XiMIUHHMX EJIeMEHTIB Ha 3eMHIil Kylli XapaKTepu3yeThCs
HeoJHopiaHicTI0. MiHepalbHO-CHPOBHHHHAM pecypcaM CBIiTY, POJOBHINAM KOPHCHHX KONAJIMH IIPUCBSIYCHUH 3HAYHUNM MAacuB
ImyOmikamii BITYM3HIHAX Ta 3apyODKHUX (axiBIiB — reosoris, reorpadis, reoximikis, ekoHomictiB. [Ipn onanyBanHi Marepiany BH-
KOPHCTOBYBAJIMCH IOPIBHSIIBHO-TeOrpadiuHuii, KapTorpadiuHuii (aHaIi3 KapT KOPUCHUX KOTIAJIHH, MiHEPaJIbHO-CHPOBHHHHIX PECYPCIiB
B pO3pi3i MaTepHKIB 1 pPerioHiB CBITY, KapTorpadiuna intepnpetanis tadbmuui /1.1. Menneneesa), MmoHorpadiunuii (anami3z ¢ynma-
MEHTAJIBHUX MpAallb MIPOBIJHUX BITYM3HSHHUX Ta 3apyODKHUX I'€0JIOTIB Ta PECypCO3HABIIIB, T€OIOTIYHUX Ta MiHEPAIbHO-CHPOBHHHHIX
JIOBIIHUKIB, 0araTOTOMHUX BHUJIaHb, HPHCBSUCHUX IEOJOril Ta MiHEpalbHO-CUPOBHHHUM pECypcaM OKpeMHUX KpaiH Ta perioHiB
CBITY) METOIM, CUCTEMHHUI MiJXij, Ipu 00poOIli Ta cucTemarusailii JaHux 3actocoByBanuch ['IC-texHomorii. Po3Bifani pojosuina
MiHepanbHOI CHPOBUHU (aKTyasIbHI i TOTEHIIIHI) yTBOPIOIOTH HA IUIAHETI SK OKPEMi JIOKAIbHI MOKJIAAHU, TaK 1 FeoXiMIuHI HosicH —
IUISTHKY, JIe CKOHIIEHTPOBaHI €KOHOMIYHO IiHHI XiMi4Hi €JIEMEHTH Ta X CIIONYKH, PI3HOMAHITHI 3a TEHE3UCOM, 3arlacaMi, MOYKIIUBO-
cTsIMHU ekcrutyarantii. Haioinpmmmu 3 octanHix €: Anmanadi B CLLA — 3axigna niBkyns, Bucokuit Benn B [TAP, Xi6iau ta Ypaun B Pocii
— cxigHa miBkyst. KpaiHamu-nizepamu, Ha TepUTOPIi SIKUX 3 HAJIp BUAOOYBa€EThCs HaiOimbie reoxiMiuHoi cupoBun, € CIIA (65%
3arajipbHOI KiTbKOCTI eneMeHTiB Tabmuii Menpaeneesa), Pocis (48%), Kuraii (38%), Kanana (38%), ITAP (30%), Ascrpais (27%),
Kaszaxcran (19%), Innis (14%), Mekcuka (13%). CucremaTru3oBaHi ysIBICHHs IO PiBHI 3a0e3NedeHHs MiHEpaIbHO-CHPOBHHHUMH
pecypcaMu Ta KOPUCHHMH KONIaJIMHAMU OKPEMHX KpaiH Ta Tepurtopiii cBity. Tabmuiro 1. . Menzeneepa ta ii MiHepaIbHO-CHPOBHHHE
HAIOBHEHHS IMPEACTABICHO y BUDIAMI 00’€KTUBHOTO YWHHHKA MDXHAPOIHOTO TeorpadidHOro po3MoAiny mpami. BucitTiena mpo-
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OremMaTHKa MiATBepAHIa BUCOKY ILIIIbHICTh MDKIPEIMETHUX 3B’s3KiB (reosoris, reorpadis, Ximis, reoximis, €KOJIOris, eKOHOMIKa,

perioHaiicTHKa, pailoHyBaHH).

Kniouosi cnosa: minepanvro-cupogunti pecypcu, KOpUCHi KONAruHy, Kpainu ma mepumopii, cucmema XiMiduHux eremenmis, maonuys
J1. Menoeneesa, pooosuwa, kapmoepapiuni ma cmpyKmypHo-102iuHi Mooeiui

Introduction. The idea and materials of this article
were discussed by one of its authors with the
acad. V.V. Skopenko back in 1994, whose constructive
remarks were gratefully taken into account in this
publication. The territorial distribution of mineral
deposits and the distribution of chemical elements
on the globe are characterized by heterogeneity. This
heterogeneity is reflected by the following range of
mineral resources in the territory: very low — low
— medium — high — very high. The extreme links
of this range are, for example, Denmark (very low
range of mineral resources) and South Aftrica (very
high range of mineral resources). With regard to the
three central links, mineral resources, for example, of
Japan (low), Spain (medium), Kazakhstan (high), can
correspond to them. For example, Ukraine occupies the
third (middle) link in this range (Gursky, Yeysipchuk,
Kalinin, 2006.). This publication serves as the objective
basis for such assessments and aims to demonstrate a
certain raw, energetic independence of the countries
of the world as to supplying of the most important
minerals (it demonstrates the “mineral-raw” filling of
D. Mendeleev’s periodic table).

Literature review. A huge array of publications by
domestic and foreign specialists such as geologists,
geographers, geochemists, economists - monographs
(Beydik, Padoon, 1996; Gursky, Yeysipchuk,
Kalinin, 2006; Lunev, Pavlun, 2013; Voyloshnikov,
Voyloshnikova, 1991; Yatsenko, Kiptenko, 2009),
encyclopedias and encyclopedic reference books
(Biletsky, Boyko, Dovgy, 2004,2007,2013), laws, by-
laws acts, certificates of copyright registration (State
Service of Geology and Subsoil of Ukraine, 2016,
February 29; Beydik, 2016, November 27), articles
in scientific journals (Beydik, 2018, 2019) — were
devoted to mineral-raw resources of the world and
mineral deposits. On the other hand, D. Mendeleev’s
unique creation, his invention - periodic system of
chemical elements is used for more than a century
in numerous branches of the world economy. Filling
the table’s cells with qualitative characteristics, with
examples of specific minerals globally, was one of the
main tasks of this publication. The proposed material
is positioned as an attempt of resource and geological,
political and economic-geographical strengthening
of D. Mendeleev’s periodic table (Fig. 1), also
demonstration of cross-curricular links in the study
of geology, mineralogy, tectonics and geography. The
map used a long, and the text - a short form of the
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table, although three forms of the Periodic Table of
Chemical Elements are known: short (short-term),
long (long-term) and ultra-long.

The purpose of the article is to provide a mapping
and regional study interpretation of D. Mendeleev’s
periodic system of chemical elements and adapt it to
systematize ideas about the distribution of minerals
on the planet Earth (with a particular emphasis on
the territory of Ukraine), using current ideas about
the political map of the world and global geopolitical
landscape, demonstration of the raw independence (or
dependence) of the countries in the world.

Methods and methodology. In this section of the
paper, we used comparative-geographical (analysis
of the maps of minerals and mineral resources in
the context of continents and regions of the world),
cartographic (analysis of the world-wide deposits of
major minerals, their cartographic interpretation of
D. Mendeleev’s table) (Fig. 2), modelling (structural-
logical models building), monograph (analysis of
fundamental works of leading domestic and foreign
geologists and resource scientists, a geological and
mineral resources reference books and dictionaries,
multi-volume editions devoted to geology and mineral
resources of individual countries and regions of the
world) methods, systematic approach and modern
computer technologies (Arc GIS Online, Adobe
[lustrator CC). Making cartographic models we
used both GIS technology and classical methods of
cartographic imagine (badges, cartograms and charts).
Results and discussion. It should be noted that today
2200 minerals have been found on the globe, however,
10 of them are the most widespread in nature, and
118 elements are presented in the Mendeleev’s table.
The information in the table’s cells was completed by
data on the location of minerals or the consolidation
of certain chemical elements in the continents and
parts of the world by country. Invaluable minerals
for human life, development of industry, science,
technology, agriculture, have unevenly spread on the
globe. Explored mineral deposits (actual and potential)
form on the planet both individual local deposits
and geochemical zones — areas where concentrated
economically valuable chemical elements and their
compounds (minerals and rocks), diverse in genesis
(origin), reserves, exploitation opportunities. The
largest of the latter is the Appalachians in the US — the
Western Hemisphere, the Highveld in South Africa,
Khibiny and the Ural Mountains in Russia — the



Journ. Geol. Geograph. Geoecology, 29(4), 637-646.

SJudUIdA Jo sdno.an

epeuR)
‘eury) epeuR) epeUR) VSN
‘omqequiry ‘eury) ‘omqequiry ue)syyezey| ‘eunuodry ‘Afei
‘erssny ‘omqequiry ‘eury) “BTUOULIY ‘NISJ BISSIY IeoseFepejn ‘urejng jeain A
VSN ‘edIyy | ‘erssny ‘ySN | ‘eissny ‘ySN eumy) MY ‘ersKe[elq ‘erpuf ‘eyue Us VSN Aex ‘uredg ‘epeue) Uspam§
nos | ‘edLyy ymos ‘BOLIJY INOS VS ‘erssny ‘epeue)) ‘[izerg ‘Nizelq ‘KemIoN VSN ‘uopams ‘0OTXIN ‘VSN ‘epeue)
T, L} 1Y Ly OJA» AN 1Zor Agg ASge QA ¢
BIROSNY
BIUBWOY BOLIJY INOS ‘BOLIJY INOS
‘eunuodry ‘erpu] ‘eury) | ‘erqueyz ‘o3uo))
eLe3mng ‘AuemIon VSN ‘epeue) ‘ersauopuy
‘ouren|n ‘e1arjoq RIAT[OY ‘ueISyNRZEY ‘ue)SyeZEI
‘eISSTY ‘[oBIS] | ‘03u0)) ‘BISSMY ‘uede[ ‘0orXoN RIAI[OY A1e] ‘ureyug ‘erpensny ‘eury) ‘niog
‘uejsIuUIINL ‘UeISZAZIAY] ‘uopams VSN ‘epeue) ‘VSN 18I0 VSN ‘eIssmy ‘YSN ‘ny)
Doe e 9Ste SV 9Dz B¢ UZs LUe )% Al
vSsn eles[ng elueqy
rISQUOPU] ‘uren|n ‘errensny ‘puerur
RIUOPI[R)) ‘erquiez ‘erssny ‘uoqen ‘Tizerg ‘pueuIdID) euryy) auren|n [1zelg ‘epeue))
MIN ‘eqn) ‘BTUOPITR)D) ‘LOLIJY INOS ‘e131090) ‘erpu] ‘VSN ‘ueysyyeZEY ‘eury) ‘Tizerg ‘erensny
‘erensny MIN ‘BqnD ‘erpu] ‘Tizerg ‘ue)syyeZEY ‘omqequuly | “YS() ‘B[ONZoUdA ‘erpu] ‘epeue)) ‘Quren| VSN ‘uersniepg
‘eIssmy ‘08u0) ‘erensny ‘ouren|) ‘uejsyrezey| ‘BOLIJY JINOS ‘KeMION “BOLIJY ‘uesyyeZey| A1e)] ‘eLsny ‘AueuLIon)
‘epeue)) Ay Jo ¥ ‘eury) ‘BOLIJY INOS ‘oL YINos ‘erssmy Inog ‘erensny ‘eury) ‘eissny | ‘Auewidn ‘ysn ‘eIssny ‘epeue)
9D,z 9o U, 1Dy Agz A I IS1z L2017 Mo
BOTRWIR[
‘Qouery
‘Areuny
nineN 9dASg wmﬂw\ﬂm VS ‘erssny
‘erssnmy ‘eury) “:SmimeM ‘epeur)) ‘eury) I
auren|n puejod ‘uepiof ysn “BISEONEOSUBL], ‘IO YLION
‘puejod ‘erpuy ‘ueder ‘Arei ‘oL YInos RISSNY “doUeRI] ‘eIssmy ‘orqnday] yoaz)
‘erssmy] ‘uredg ‘VSN ‘erssny ‘ueysyeZEY ‘KemION ‘VSN ‘eournn) ‘qizerg | 999910 ‘BLISOY rIpPU]
‘AueuIon ‘auren|n ‘022010 Tizeig ‘eury)) ‘errensny ‘ueysyyeZeY D ‘vSN
Vs 1D So1 ds ISni Ve 3Ny BNy
03300\ U] LIS
‘QoueI] ‘AueuiIon) ‘ejosuy epRUR)
“eIOSUOIA “BOLJY YINOS RISSITY ‘eunuodry
‘eIssny ‘eoLyy ‘erensny n1xd ‘M) ‘eury) ‘erpuj ‘erpensny I
INOS ‘00IXdA ‘essny ‘vYSN ‘eunuadIy ‘eunuasIy ‘BIAT[OY ‘BUIYD)
‘euny) ‘eIpu] Ay ‘VSN ‘Aexng, VSN ‘Tizeig VSN ermd
ONor s Os N, Do ds ody Te
9H: H: 1
1IIA 1A 1A A Al 111 11 1 spoLg

Oleksandr O. Beydik, Sergii Yu. Syrovets, Nataliia S. Koroma, Mykola A. Molochko

639




Journ. Geol. Geograph. Geoecology, 29(4), 637-646.

Oleksandr O. Beydik, Sergii Yu. Syrovets, Nataliia S. Koroma, Mykola A. Molochko

(syuowouyaI YIM ‘§10T NIPAog) (9]qeL OIPOLId] S, AS[OPUSIA "(]) SIUSUIIO [BOTWIAYD JO WA)SAS JIpoLIdd 9y} Ul SOLIOJLLIO) PUE SILIUNOD JO SWIQ} UI $31S0dop [e1ourtu plIop *1 Siq

[1Zeig VSN “BIqrueN
‘BOLYY YINOS
‘erssny ‘uejsypeze’y]
‘epeue)) ‘erensny

il 130 ON P WAgor SHeo O I bi k¢ 7% W6 Wy Ndye AN ze Bds ULos
ny,, qAo. WL THso OH,y Ay AL POy LC ) WSz wd,y PNy Ids 9 g
sapruvyunT
Sdon M0 SHso Ud.or 3801 qdso R 229V ey B s e 11 1A
euIy) ey
eUL) BOLYY yinog ‘erensny
yInog ‘erensny ‘epeue)) BISSIY
BISSITY ‘epeue) ‘U)SZASIAY] ‘n1od ‘eolyy
‘epeue)) ‘uede[ ‘0oIXdN ue)syezey] KemioN ‘euIy) nos ‘vsSN
‘00IXOIN VSN ‘eljensny ‘eIpu ‘eIssny ‘ureds ‘vsn ‘Aer] ‘uredg | ‘errensny ‘eury)
Wog Vs Odys e Ads LLis SHis Ve
BpRUR)) IA
‘eury) elenSNY
‘amqequiiz epeUR)) ‘onbrquiezo
‘eIssny ‘eury) | epeue) ‘eury) epeue) ‘douel] BIURWOY
‘vsn amqequirz ‘amqequiiz VSN ‘erssny ‘ea103] YHON ‘eIssny
‘®OLYY | ‘BIsSNY VSN | ‘BISSIY VSN | BPRURD NIYD ‘ueysyyezey ‘pUB[UIALD epeuR) VSN eIpy] ‘BOLYY ‘Ao ‘vsn vsn
PNOS | ‘BOLIFY INOS ‘BOLIJY (INOS | ‘OJIXIA VSN ‘eury) ‘eIqeIy Ipnes | ‘AeMION ‘BLIDSIN qnos ‘vsSn ‘urejLIg 1ea1n) ‘epeue)) ‘A[ei
s o 113 SO, 52 19 My Bl JHz, #B e Bos SDss
BISSTTY "BIAI[OG
o3uo) ay} ‘ueispyifel
JO ¥{ ‘erarjog ‘ueysyyRZEY
pue[ley] | ‘BIssny ‘puelreyl ‘elensny
‘elarjog ‘e1sKe[ey YD ‘09N A
OOTXIIN OOTXIIN ‘uessyife, ‘ersauopuy RIAI[OY eIenSNy ‘nIRg ‘epeur)
VSN md ‘ueder ‘vsn ‘elssny ‘euly) ‘euny) ‘[rzeig VSN ‘epeue) ‘epeue) VSN VSN ‘puejod
Xys Les Oz aS:s USos Uler PDgr 3V,

640



Oleksandr O. Beydik, Sergii Yu. Syrovets, Nataliia S. Koroma, Mykola A. Molochko

Journ. Geol. Geograph. Geoecology, 29(4), 637-646.

Fig. 2. The world leading countries for mineral resources in D. Mendeleev’s periodic table (designed based on Beydik, 2018)

Eastern Hemisphere. D. Mendeleev’s table, where the
countries and territories of the location and production
of the chemical elements are indicated that correspond
to specific minerals and mineral resources (Fig. 1), and
the provision of individual countries and regions gives
a systematic conception of the global distribution of
chemical elements that are a part (geochemical) of
compounds (rocks, minerals, minerals).

This paper contains the data for the last 20-
25 years about the extraction of the most important
raw materials on the Earth (including the countries
of the former USSR) was summed up, systematized
and generalized. The place of a country in the table’s
cells may not coincide with the production of natural
resources or the producing of clean products.

The number of countries and regions within a
specific order number (from three, for example, No 11
— «sodiumy to eleven in No 13 — «aluminumy), and
their place in group (I-VI) are not constant, canonical
quantities, and those that have to be taken dialectically,
in development - with possible additions, remarks or
objections. The table should help form a systematic
approach to the study of natural resources, mineral
deposits, remind of their connection with the political
map of the world, the importance of understanding
certain provisions of geology, chemistry, government,
the degree of economic development, natural
resources using, about cross-curricular connections.

The countries which lead in the most geochemical
resources are extracted from the subsoil are the United

States (65% of the total elements of D. Mendeleev’s
periodic table), Russia (48%), China (38%), Canada
(38%), South Africa (30%), Australia, (27%),
Kazakhstan (19%), India (14%), Mexico (13%)
are confirmed by fig. 1 and 2. The name of at least
one country (for example, Albania in cell No 24 —
chromium) can be the basis for its inclusion in one or
another part of the international geographical division
of labor, information regarding its specialization in the
world market of mining and chemical raw materials,
etc.

Thus, acquaintance with the map (Fig. 2) gives
grounds to identify four conditional areas of relative
concentration of minerals: North American (USA,
Canada, Mexico - more than 60% of the total number
of table elements), North Asian (Russia — about 50%),
Central Asian (China, Kazakhstan — about 40%)
South Asian (India — about 15%), which indicates not
only significant current deposits, but also on the high
mineral potential of these territories (latent deposits).
At the same time, a significant part of the globe still
remains a mineral terra incognita, the bowels of which
are waiting to be used. This factor is fundamental that
will give humanity optimism about its future, isn’t it?

It is natural that Ukraine is not in this top-
9, because it cannot compete with such “mineral
heavyweights”. At the same time, in terms of minerals
it has enough high chance to get into the leading
countries and find its own cells in Mendeleev’s table
(Table 1).
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Table 1. Mineral raw material independency of Ukraine, 2013-2018

Mineral Production position in Europe Production position in the world
Uranium (U) 1(2015) 12 (2015)

Iron (Fe) 1(2015) 6(2015)

Manganese (Mn) 1(2015) 8(2015)

Natural gas 3(2013) 31(2013)

Titanium (T1) 3(2015) 12 (2015)

Lithium (Li) 1(2018) 13 (2018)

Today, coal mining (1.7% of the world’s total
production), commodity iron (4.5%) and manganese
(9%) ores, uranium, titanium, zirconium, graphite
(4%), kaolin (18%), bromine ochre, non-metallic
metallurgical raw materials (quartzite, flux limestones
and dolomites), chemical raw materials (native sulfur,
rock and potassium salts) are produced in considerable
volumes in Ukraine. Hydrocarbon raw materials,
brown coal, peat, cement raw materials, heat-resistant
and refractory clays, raw for the production of
building materials, iodine, bromine, various mineral
waters, precious and precious stones, piezo quartz are
also produced in Ukraine (Beydik, 2018).

Chemical elements in the free state occur very
rarely, more often they are part of various compounds,

so we consider them as constituents of minerals
(Table 2), for example: copper (Cu) is a component
of copper(i) sulfide (Cu,S), tetrahedrite (Cu,,Sb,S ,),
copper iron sulfide (CuFeS,); lead (Pb) is a part of
lead(II) sulfide (PbS), boulangerite (SPbS * 2Sb,S.),
lead carbonate (PbCO,); silicon (Si) is composed of
quartz (Si0,), opal (SiO, * nH20), silicon dioxide
(Si0,), staurolite (Fe [OH] , * 2A1,Si0,), and twenty
others. And so is every element. Various combustible
hydrocarbons (CH, and CH,) in the mixture are
included in the oil. Inert elements are a constituent of
combustible gas.

Water resources, climate, land resources, flora
and fauna should be considered as natural resource
potential in addition to the considered minerals. Survey

Table 2. World mineral recourses (designed based on Beydik, 2019)

Elements O.f rock-forming Rock-forming minerals The main deposits
minerals
Aluminum bauxite, alunite, staurolite, Bauxites: Australia, Brazil, Guinea, Kazakhstan
pyrophyllite, augite, epidote, (Torgay), Russia (North & South Urals, Siberia, Kola
spesartine, almandine, Peninsula), Slovenia, Suriname, Hungary, France,
pyralspit Jamaica, Nifeline Sienites: Transcaucasia and Trans-
Baikal, Alunzites: Transcaucasians
Barium barytes Accumulations of large crystals - Cumberland, Cornwall,
Westmoreland and others. (England), Felshoban
(Romania), in the form of nodules in marls - Paterno
(Italy), massive deposits in the states of Arkansas,
Georgia, California, Missouri, Oklahoma, Tennessee
(USA), Russia (Kuzbass, Khakassia)
Beryllium beryl, freakin, chrysoberyl, Brazil, USA, Argentina
etc.
Carbon diamonds, graphite, calcite, China, India, USA, Russia, Australia, Germany, Angola,
magnesite, dolomite, siderite, South Africa
smithsonite, aragonite,
cerusin, malachite
Iron pyrrhotite, chalcopyrite, China, Australia, Brazil, India, Russia, Ukraine, South
pyrite, marcasite, Africa, USA, Canada
arsenopyrite, hematite,
magnetite, chromite, ilmenite,
goethite, limonite, siderite,
vivonite, staurolite, olivine,
augite, egerin, muscovite,
biotite, vermiculite, epidote,
chlorite
Gold - China, Australia, USA, South Africa, Peru, Russia.
Potassium alunite, muscovite, biotite, Canada, Russia, Germany, Belarus, USA, Ukraine
lepidolite, sylvin, nepheline,
feldspars
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Calcium calcite, dolomite, aragonite, USA, Germany, Austria, Italy
anhydrite, epidote, diopside,
augite, fluorite, chabazite,
titanite
Silicon quartz, opal, chalcedony, China, Brazil, USA, Norway, France, Russia
staurolite, olivine, pyralspit,
almandine, spesartine,
epidote, diopside, augite,
aegirine, talc, pyrophyllite,
chlorite, muscovite, biotite,
lepidolite, verminulite, topaz,
titanite, zircon
Lithium lepidolite Chile, USA, China, Bolivia, Australia, Argentina,
Canada
Magnesium magnesite, dolomite, Kazakhstan, Austria, Greece, Czech Republic, North
olivine, pyralspit, diopside, Korea, China, Canada, Russia (Urals, Baikal region,
augite, talc, chlorite, biotite, Krasnoyarsk region), USA
bischofite, vermiculite
Manganese pyrolusite, manganite South Africa (Kalahari), Ukraine (Manganese),
Kazakhstan (Jessazgan), Georgia (Chiatura), Brazil
(Urukum), Gabon, Australia (Grte Island), Bulgaria
(Obrochishte)
Arsenic realgar, auripigment The United States (Butte, Gold Hill), Sweden (Buliden),
Mexico (Mateuala, Chihuahua), Japan (Kassioka,
Sasatatani), Bolivia (Potosi)
Copper malachite, azurite Chile, USA, Peru (San Rafael), China, Kazakhstan,
Indonesia, Congo, Zambia, South Africa, Australia
Molybdenum in the composition of Russia (Sorske, Tirniauz), USA (Climax, Henderson),
molybdenite Chile, China, Peru, Armenia, Kazakhstan
Sodium nitrate, mirabilite, aegirine, Deposits: Chile, USA, India
nepheline, halite, feldspars
Nickel nickel, millerite, pentlandite Canada, Russia, Australia, Cuba, New Caledonia
Niobium pyrochlor, columbite Deposits: Brazil (Goias, Minas Gerais), Canada, India,
Malaysia, Russia (Lovozero)
Tin cassiteritis Brazil, China, Indonesia (Bank and Belitung Islands),
Malaysia, Thailand, Russia (Saha), DR Congo, Bolivia
(Morocco)
Platinum platinum group metals South Africa (Bushveld), Russia, Zimbabwe, Canada,
(palladium, iridium, rhodium, | USA
osmium, ruthenium)
Mercury cinnabar Spain (Almaden), Italy, China (Wanshan), Kyrgyzstan,
Algeria (Mra-S’Ma), Ukraine (Nikitovske)
Lead galena, bulanerite, cerusite Russia (Gorevskoye), India, Kazakhstan (Zhairem),
Canada (Brunswick, Sullivan), Australia (Broken Hill,
MacArthur River), China, South Africa
Selenium Kyrgyzstan (Akjilga), Russia (Upper-Seymchansk),
- Bolivia (Pakahaka), Germany (San Andreasberg),
Argentina (Sierra de Umango), Congo (Shinkolobwe),
Romania (Nagyag, Fatze-Baia)

of the table, the map and the relevant publications
indicate that mineral-heavy heavyweights are also
the world’s largest environmental pollutants. Thus,
according to the Blacksmith Institute (USA) in recent
years, the dirtiest places in the world are a number of
Chinese and Indian industrial cities (Linfen, Tianjin
— in China, Sukinda — in India, where chrome ore is
mined). The illustrative component of the article (the
table of chemical elements and the map) is considered
as a separate demonstration of the geopolitical power
of individual states — planetary and regional mineral

resources leaders, a factor of global interstate strategic
relations. There is a regular pattern: the larger the
country’s territory, the more diverse and numerous
its mineral resources (for example, all top 9 countries
have an area from | million to 17 million km? and
are the largest in the world). The “white spots” on the
map are intended to induce the search for latent areas
of mineral resources, and their antipodes — places of
concentration of minerals — to motivate the scientific
and practical «key factors» to intensify and higher
efficiency of the use of natural resources. Antarctica
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Fig. 3. Etymological-geographical and structural-logical model of the periodic system of chemical elements
(based on Beydik, 2019)
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has been set aside in Fig. 2, taking into consideration
that it’s international, specific status and mode of
development. But Antarctica is considered to be a
«mineral resource Klondike» with its potentially
colossal deposits of coal, oil, rare earth and precious
metals. And water. If the 20" century was called the
century of oil, the 21% century is the century of water.
Only 90% of the world’s freshwater reserves are
concentrated in Antarctica.

It should be reminded, that D. Mendeleev’s table
presents 118 elements. Their names are related to
their discovery history: one group honors the memory
of distinguished scientists, the second one, as the
discoverers wished, the names of the gods, and the third
— geographical objects associated with the discovery
history, the homeland of the discovery scientists, the
cities (4 names) and territories (5 names) where these
discoveries took place. Nowadays, there are 18 such
elements: polonium — Polonia (Poland), californium
— California (USA), germanium — Germany (lat.
name of Germany — Germania), ruthenium - Russia,
moscowium — Moscow (Russia), scandinavian
- Scandinavia (Scandinavian countries), berkliy -
Berkeley (USA), francium — France, dubniy — the
city of Dubna (Russia), uranium — Uranus (planet of
the solar system), neptunium — Neptune (planet of
the solar system), americium — America, europium —
Europe, gallium — Gaul (lat. name of France — Gaul),
tennessin - Tennesy (USA state), lutetius — Lutetia
(lat. Lutetia), hassiy — Hessen (lat. Hassia — Hessen,
Germany), darmstadtium — Darmstadt (Germany).
Figure 3 presents a visual-imaginary (structural-
logical) model of the above, which elements of
political and geographical zoning were determined
by Yatsenko, Kiptenko, 2009. The figure 3 is also
considered as an attempt to combine a geographical
and etymological factors in interpreting a periodic
table of chemical elements. A brief survey of the
figure shows the dominance of the names of two
parts of the world — Europe (12 names) and America
(4 names), crowning both the territories, where the
discovery of chemical elements took place and the
national affiliations of pioneering scientists.

The visual and textual information contained in
the article is open to interpretation and further steps to
deepen and expand the understanding of qualitative
and quantitative analytics of major world and regional
mineral deposits.

Conclusions:

visual interpretation of the world’s most important
mineral deposits is submitted, which is reflected in
D. Mendeleev’s periodic table of chemical elements
and cartographic model;

D. Mendeleev’s table and its mineral raw material
content are presented as an objective factor of the
international geographical distribution of labor;

a cartographic interpretation of the periodic table
of chemical elements in the context of hemispheres,
continents, leading mineral resources was submitted
for the first time;

ideas about the level of supply of mineral
resources and minerals of individual countries and
territories of the world were systematized;

top-9 countries of the most affluent by minerals
were determined by the number of mentions of pairs
“country — chemical elementy;

an etymological-geographical structural-logical
model of the periodic system of chemical elements
has been proposed;

highlighted issues confirmed the high density
of cross-curricular links (geology, geography,
geochemistry, ecology, economics, regional studies);

the statements and the conclusions of the article
can be implemented in the latest programs of reformed
education in Ukraine.
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