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The geoecology is considered as a new scientific direction in natural sciences. In turn, the geoecology,
in view of its cross-disciplinary character includes, according to C.Troll, various aspects: geocomplex, ge-
osystem, equally-componential, ecosystemic and biocentric. In view of increase of the person’s role in tech-
nical transformation of biosphere, and as a result of developing of diseases of civilization and other eco-
pathology of the person, the research of medical aspects of geoecology has become relevant. When study-
ing the connection between human activity, technogenic constructions and geological environment, it is nec-
essary to take into account that in the system "the person, the technogenic construction and the geological
environment" it is important to pay attention to the mechanisms and the consequences of impact on the per-
son of the dangerous striking factors of dangerous natural (geological) processes. As the geoecology is also
considered as a synthesis of "vertical" (system biology) and of "horizontal" approaches, howadays, even tak-
ing into account the biological component of the person as bio-social beings, the medical ecology also can
apply for the certain "geoecological" attention. When examining, in the system aspect, geoecology as a sci-
ence, it is possible to note the criteria of expediency and of the level of the system organization as backbone.
From the expediency positions it is necessary to reflect a medical and biological component in the structure
of geoecology that will expand the section of natural geoecology and will allow to consider the vertical ap-
proach more widely than within the system biology. The issues of the influence on the person of chemical
pollution, researches of natural and focal infectious diseases, studying of features of distribution of noncon-
tagious pathological changes among people, accounting of dynamics of the migration processes caused by
the geoecological reasons, etc. belong to the problems of medical geoecology. Characteristic of the envi-
ronment as a sphere of the activity of people causes the necessity of purposeful activity in the solution of
local, regional, global geoenvironmental problems. While analyzing some local (regional) geoenvironmental
problems of the Russian seaside territory of the Black Sea region influencing the level of life support and
health of the population it is noted: 1) near Novorossiysk the distribution of pollution of Hz S, NO2, NO and
CO happens in the air way while the pollution by oil products covers ground waters of the area and also sea
water of the Novorossiysk bay. In the territory of the Republic of Crimea there is a risk of chemical environ-
mental pollution in the case of accidents at the chemical enterprises, producing iodine, bromine organic
compounds, compounds of manganese and magnesium, agents of fire retarders, mineral fertilizers, sulfuric
acid, aluminum sulfate, sodium water glass, etc. 2) in the Crimea the spread of various natural and focal in-
fections of bacterial, virus and rickettsial genesis is possible.

Keywords: geoecology, medical ecology, countries of the Black Sea region, environmental pollution.

[B.M. Eecmponoe Neo3konorus n ee MeAULIMHCKNE acnekTbl]

"eoakonorvs paccMaTpvMBaeTCsl Kak HOBOE Hay4YHOe HamnpaBrieHMe B eCTeCTBEHHbIX Haykax. B cBowo
odepenb, re03KoNorns, BBUAY €e MEXANCLMNIMHAPHOro XxapakTtepa BKM4yaeT, no AaHHeiM K. Tponne, pas-
NNYHbIE acneKTbl: FEOKOMMIIEKCHbIN, FEOCUCTEMHBINA, PABHO3HAaYHOKOMMOHEHTHbINA, 3KOCUCTEMHBIA 1 BUOLEH-
Tpudeckuii. Beuay Bo3spactaHusa ponu yernoBeka B TexHocdepusaumm buocdepbl,u Kak cneacTBue BO3HUK-
HOBEHUS BonesHen UMBUNM3aLUKN U MHOW SKOMATOMNOrMM YernoBeka, CTaHOBUTCA akTyarnbHbIM UCCnefoBaHme
MEeOMLIMHCKUX acneKkToB reoakonoruun. MNpu n3yvyeHun ceasm mexay AesaTeNbHOCTbIO YeroBeKa, TEXHOreHHbI-
MU COOPYXEHUSIMU 1 re0Norm4yeckon cpeaon, cregyet NpMHMMaTb BO BHUMaHWE, YTO B CUCTEME «YENTOBEK —
TEXHOreHHOEe COOpYXXEeHUe — reonormyeckas cpega» BaXHO obpaTuTb BHUMaAHWE Ha MexaHu3Mbl U nocnea-
CTBMS1 BO3AEWNCTBUSA Ha YenoBeKa OnacHbIX nopaarLlmx hakTopoB OMacHbIX NPUPOAHLIX (re0Normvyeckmx)
npoueccoB. MOCKONbKY Fre03KonorMs paccMaTpuBaeTCs TakkKe KakK CUHTE3 «BepTUKanbHOro» (CuctemHas
Buonorus) n «ropM3oHTanbHOro» NOAXO40B, B HAcToslLLee Bpems, AaXe C y4eToM OMOnormyeckon coctas-
NsoLLen YernoBeka Kak cylecTBa bnocoumanbHoro, Ha onpeaerieHHoe «reoaKornornyeckoe» BHMMaHne Mo-
XeT npeTengoBaTh U MegnuuHckas akonorus. MNpu paccMaTpyMBaHMM B CUCTEMHOM acneKTe reo3Konornm Kak
HayKu, MOXHO, Kak cuctemoobpasyolme, OTMETUTb KpUTEPUM LIenecoobpas3HOCTM U YPOBHS OpraHn3oBaH-
HocTh cuctemMbl. C no3vumi LenecoobpasHocTy HeobXoOUMO OTPa3nTb B CTPYKTYPE re03KOSorMm MegmKo-
OronorMyeckylo COCTaBMsOLYH, YTO paclLMpuUT pasgen eCTeCTBEHHOW re03KONorMm 1 No3BonvT LWKpe, Yem
B pamMKax CMCTEMHON Ouomnorum paccMmaTpuBaTtb BepTukanbHbii noaxon. K npobnemam meguumMHCKON reo-
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9KOJIOMMM OTHOCHAT BOMPOCHI BMAWSHWUS Ha YenoBeKa XMMUYECKUX 3arpsi3HEeHUNn, uccriefoBaHUSA MpUpPOAHO-
04aroBbIX MH(EKUNOHHBIX 3aboneBaHun, n3yyeHme ocobeHHOCTEN pacnpoCTpaHeHUs He3apasHbIX NaTosio-
TMYECKMX U3MEHEHWUW Y MIOAEN, y4eT AUHAMUKU MUTPaLMOHHbBIX MPOLECCOB, BbI3BaHHbIX F€03KONOrMYeCKMMM
npuyvHamMu 1 Op. XapakTepucTuka OKpyXatlolleln cpedbl Kak cepbl XU3HeOesaTeNbHOCTU NoAen Bbi3biBaeT
HeobXxoOMMOCTb LieneHanpaBneHHoON AeATEeNbHOCTU B peLleHUM MNOoKamnbHbIX, perMoHanbHbIX, rnobanbHbIX
reoakonornyeckux npobnem. MNMpu aHanu3e HEKOTOPbIX MOKanbHbIX (PErMOHanNbHbIX) rE03KONOMMYECKMX NpPo-
6nem Poccuiickon npumopckon Tepputopumn YepHOMOPCKOro permoHa, BAUSIOLWUX Ha YPOBEHb XM3Heobec-
neyeHnsa n 300pOBbs HAaceneHnst oTMeYveHo: 1) pacnpocTpaHeHune 3arpsi3HeHus B panoHe r. HoBopoccuicka
Hz S, NO2, NO n CO npoucxoguT BO3AYLUHbIM MyTEM, B TO BpPeMs Kak 3arpsi3HeHne HedTenpoayKramm
OXBaTbIBaeT rPyHTOBbIE BOAbI paMioHa, a Takke MOPCKyl Boay HoBopoccumckon 6yxtel. Ha Tepputopuun
pecnyonvku KpbiM CyLLIeCTBYET PUCK XMMUYECKOTO 3arpsi3HEHMS OKpYKaloLLen cpefpbl B Ciyyae aBapui Ha
XUMUYECKMX MpeanpuaTusx, Nponssoasawmmm nod, 6pomopraHmyeckme coequHeHUs, COeAMHEHN MapraHua
N MarHusi, aHTUNMPEHOB, MUHEPalbHbIE YOOOPEHWS, CEPHYIO KUCIOTY, antoMUHUS Cynbdart, Xnakoe HaTpu-
eBoe cTekno v ap. 2) B KpbiMy BO3MOXHO pacnpoCTpaHeHWe pasfuyHbIX NPUPOOHO-OYaroBbiX MHMeKUn
GaKkTepuanbHOro, BUPYCHOIO M PUKKETCMO3HOIO reHesa.

KnioyeBble crioBa: reoakonorus, MeauumuHcKkasi 9Konorus, ctpaHbl YepHOMOPCKOro peruoHa, 3arpsis-
HEeHVe OoKpyxatoLLlen cpeapl.

Vladimir M. Evstropov — PhD of medicine, associate professor. Professor of "Safety of Engineering Proce-
dures and Productions" department. Don State Technical University, Rostov-on-Don, Russian Federation.
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0rnacHOCMb MEXHO/I02UYECKUX MPoueccos U npou3sodcmsy. [JoHckol 20cydapCmeeHHbIl mexHUYecKul
yHugsepcumem. 2. Pocmos-Ha-/JoHy, Poccutickas ®edepayusi.

The term "geoecology” was coined in 1939 by C. Troll [31], that was the beginning of
the creation of the new scientific direction in natural sciences. This direction, which object
is called "ecogeosphere”, gained the cross-disciplinary character and included various as-
pects: geocomplex, geosystem, equally-componential, ecosystemic and biocentric.

Though C. Troll used the term geoecology in relation to the geological direction on
the joint of geography and ecology, some researchers treat this term as reflecting the field
of knowledge studying the connections between living organisms including the person,
technogenic constructions and the geological environment [29.30]. As for studying of con-
nection between human activity (an anthropogenic factor), technogenic constructions and
the geological environment, it should be noted that in the system "the person, the techno-
genic construction and the geological environment" the studying not only the designing
human activity as a result of which the technogenic constructions influencing the geologi-
cal environment are being created, but also the research of mechanisms and conse-
guences of the impact on the person of the dangerous striking factors of dangerous natural
(geological) processes directly or indirectly (through the striking factors of dangerous in-
dustrial facilities) are possible [10].

According to V.L. Bocharov, in the structure of geoecology it is possible to select
three sections: natural geoecology (synthesis of knowledge about the evolutional eco-
parameters of structure, quality and comfort for a biota and the person of regional eco-
spheres and of the global ecosphere, etc.), anthropogenic geoecology (synthesis of
knowledge of depth, scales of anthropogenic change of reference ecoparameters in sepa-
rate components, ecosystems, landscapes, stability of quality and comfort of the geoeco-
sphere and zone and regional ecospheres), applied geoecology (synthesis of knowledge
of strategy and tactics of the greatest possible preservation of evolutionary parameters of
the geoecosphere and zone and regional ecospheres, prevention of crisis, critical and cat-
astrophic violations of ecoparameters [4].
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C. Troll [31] also considers geoecology as a synthesis of "vertical" and "horizontal”
(landscape geography) approaches, where the "vertical" approach is understood as a sys-
tem biology, the biology studying functional relationship in ecosystems. However, in our
opinion, nowadays, even taking into account the biological component of the person as
bio-social beings, the medical ecology also can apply for a certain "geoecological” atten-
tion.

According to L.L. Rozanov [22], it is possible to carry to the problems of medical ge-
oecology the issues of influence on the person of chemical pollution, researches of natural
and focal infectious diseases, studying of features of distribution of noncontagious patho-
logical changes among people, monitoring of consequences and the prospects of creation
of transgene organisms, systematization of knowledge of direct and indirect manifestations
of influences of plants and animals on health and activity of the person, accounting of dy-
namics of the migration processes caused by the geoecological reasons.

The essence of medical geoecology is defined considerably by the characteristic of
connections between the environment and the people’s diseases caused by the geoeco-
logical processes, and representing direct or indirect impacts of the dynamic environment
on health and activity of the person. Geoecological processes in the environment are in-
terconnected, and natural and technogenic pollution of this sphere is formed owing to in-
troduction or emergence of these or those substances, bodies, power sources, biological
organisms.

Considering the cross-disciplinary nature and the complexity of geoecology, I.I.
Klementyev with the coauthors [17] characterize the system, from the positions of the sys-
tem analysis concerning geoecology, by the following criteria:

1. Stability of the system (ability to resist to external influences for the purpose of self-
preservation).
2. Survivability (active suppression (elimination) of harmful factors by the system).
3. Emergence (degree of difference of the properties of the system from the properties
of separate elements).
4. Dynamism (dependence of structure and the nature of behavior of the system on
time).
5. Stochasticity (existence of the probabilistic mechanisms determining the behavior of
the system in the external environment).
Expediency (the purpose defining the system behavior in the external environment).
The level of the system organization determined by the level of emergence, stability
and expediency.
If geoecology as a science is considered in the system aspect, then, in our opinion, it
is possible to note the criteria of expediency and of the level of organization of the system
as backbone. From the positions of expediency, it is necessary, in our opinion, to reflect in
the structure of geoecology the medical and biological component that will expand the sec-
tion of natural geoecology [4] and will allow to consider the vertical approach more widely,
than within the system biology.

From the point of view of the process and environmental approach the geoecology is
considered as the cross-disciplinary science studying geoecological processes (changes
of health and activity of the person, changes in the condition of vegetable and animal or-
ganisms under the impact of the environment) of the natural and technogenic entire, in
space-time concreteness [23]. From the positions of studying of changes of health during
the research of geoecological processes, except medical ecology, it should be noted the
importance of such scientific directions as geopathology and geographical pathology [21].

The studying about the natural focality of diseases of the person is closely connected
with geopathology. Tick-borne encephalitis, hemorrhagic nephrosonephritis and a group of

No
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hemorrhagic fevers, tick-borne sapropyra of Northern Asia, paroxysmal rickettsiosis, ali-
mentary toxic aleukia, heliotropic toxicosis, alimentary myoglobinuria, molybdenic gout,
strontium chondrodystrophia, goiter etc. are related to such diseases. These diseases can
be classified by the ethiopathogenetic specifics as infectious, parasitogenic, alimentary,
endocrine, hereditary or biogeochemical diseases [3,6,18].

Unlike geopathology, geographical pathology investigates, first of all, the adaptive
reorganizations of an organism during the change of the environment caused by the influ-
ence of local natural and anthropogenic factors [2,26].

The characteristic of the environment as a sphere of activity of people causes the
necessity of purposeful activity in the solution of local, regional, global geoenvironmental
problems. Nowadays, the following global problems of life support are of high-priority: defi-
ciency of fresh water, the environmental pollution (mainly chemical), weakening of immune
system and of resilience to diseases among people, a lack of food stuffs [23].

Let's consider as an example some local and regional geoenvironmental problems of
the Russian territory of the Black Sea region influencing its level of life support and health
of the population.

Due to the technogenic transformation of the biosphere there is a transformation of
chemical composition of the environment. In the soils of landscapes of Krasnodar Krai and
of the Rostov region during observation from 15 to 25 years the concentration of Ni and Cr
increased by 1.5-2.5 times, the concentration of Cu and Pb increased to a lesser extent by
1.4-1.7 times [8]. The analysis of distribution of pollution near Novorossiysk showed that
the air way is the most characteristic for this process. In particular, the excess of admissi-
ble concentration limit of H2 S, NO2, NO and CO is revealed in atmospheric air of this area.
Pollution by oil products covers ground waters of the area and also the sea water of the
Novorossiysk bay [9].

As for the Republic of Crimea, there is a risk of chemical pollution in its territory. Ac-
cording to data of A.V. Vereskun and the coauthors [5], chemical industry of the Crimea is
provided by the numerous enterprises. The scientific and production association "lodo-
brom" is engaged in production of iodine, bromine and their derivatives; of bromine and
organic compounds, compounds of manganese and magnesium, agents of fire retarders.
The Perekop bromic plant also specializes in production of bromine, its inorganic salts and
bromine and organic compounds. The enterprise "Crimean Titanium" produces dioxide ti-
tanium, mineral fertilizers, sulphuric acid, aluminum sulfate, sodium water glass, iron vitriol.

Among the main natural threats of the territory of the Republic of Crimea it should be
noted the risk of the emergency situations connected with earthquakes [5] which, in turn,
can lead to adverse ecological and medical effects owing to emergency situations at the
facilities of gas and oil-extracting complex and main gas pipelines, and also accidents with
emission of emergency and chemical dangerous substances [11,12,13].

It should be also noted the existence of risk of emergence of natural and focal infec-
tions. According to A.V. Moskalyov and the coauthors, the natural and focal infections in
the Crimea include the following: bacterial (tularemia, leptospirosis, intestinal  yer-
siniosis, hemorrhagic septicemia, pseudotuberculosis, salmonellosis, colibacillosis, brucel-
losis), virus (the Crimean hemorrhagic fever, tick-borne encephalitis, hemorrhagic fever
with a renal syndrome, lyssa) and rickettsial (Q fever pneumonia, Marseilles fever) [19,
25]. Researchers also note that some factors of the environment are favorable for distribu-
tion in the Crimea of a malignant anthrax, cholera, brucellosis, etc. [16].

It is known that among the priority problems of geoecology there are tasks which are
directly connected with human health: a) under the objective noting of socio-economic fac-
tors (working conditions, health care system, welfare, etc.) the definition of geoecological
processes changing health and activity of people under environmental impact; b) organiza-
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tion of geoenvironmental monitoring of the state of health of the population; c) improve-
ment of the environment in the habitable areas; g) modeling of the optimum environment in
the areas of new reclamation [24].

Owing to the influence of exogenous factors including geoecological, there are about
60% of all pathology of the person. From the positions of interrelation in the "ecology-
health" system, the dynamics of the state of health and the features of pathology of the
person are quite often considered as a functional element of one anthropological and eco-
logical system [18,14]. This system is integrally connected with other systems, making
technosphere space in its artificial and natural essence.

It is known that the air pollution share among the reasons of deterioration in health of
the population makes 43-45%. The general diseases of the population of industrial centers
are caused by about 20-30% of air pollution. This problem is relevant because disturb-
ances of biospheric balance cause changes in the structure of disease incidence. In par-
ticular, there are changes of old "classical" forms of pathology, and at the same time the
developing of new diseases, the so called "civilization diseases" is observed: allergic, tox-
ic, radial, toxic and allergic. The number of diseases of upper airways, cardiovascular,
psychological, oncological diseases grows [27].

Modern researches reveal the convincing connection between the indicators of envi-
ronmental pollution and increase of frequency of diseases of a system of respiratory or-
gans, digestion, skin, endocrine diseases, allergic processes and immunodeficiency; in-
crease of number of complications of pregnancy, spontaneous aborts, congenital patholo-
gy, perinatal and child mortality, mortality from diseases of blood, liver, oncological diseas-
es, etc. [1,15]. Environmental pollution accelerates aging of the population and reduces life
expectancy. In general, the share contribution of the ecological component to the deterio-
ration in health and development of the main pathologies makes 40-60% and above [7].

Thus, the modern geoecology, in connection with its cross-disciplinary character, is
closely connected with the industries of knowledge having medical focus: medical ecology,
geopathology, geographical pathology that can be added by the vertical approach in geoe-
cology as the methodological strategy of the research in geoecology.
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