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A.V. Kozachek proposed to call the process, characterizing the historical development of the content of
ecological science and pedagogy, ecological genesis. In this regard, he proposed an approach according to
which, in order to understand the essence and current state of the object of the professional activity of an envi-
ronmental engineer, it is necessary to analyze the features of the development of environmental science in
terms of the formation of a set of environmental knowledge as a tool of "transfer" in the learning process from a
teacher to the listener in its development during historical time. From our point of view, ecogenesis can be con-
sidered much broader than just the evolution of the object of ecological knowledge and ecological knowledge. If
we proceed from the fact that etymologically ecogenesis can be regarded as the origin of ecology, then its study
should reflect the widely represented historical-ecological composition of its various aspects of theoretical and
applied nature. Analyzed, developed by various researchers, methodological approaches, one way or another
reflecting various aspects of ecology. Approaches to the study of ecological genesis are possible from the
standpoint of classifications for the construction of ecological laws and theories, the periodization of ecology
based on a change in paradigms, based on an analysis of the development of theoretical research in ecology,
the study of ecology from the standpoint of a systemic and formalized mathematical approach. We believe that
the whole set of analyzed approaches can serve as the basis for the doctrine of ecological genesis, reflecting
the most diverse aspects of the emergence and development of ecology as a science and environmental educa-
tion for the successful practical activity of a specialist in the field of ecology.

Key words: ecology, ecogenesis, periodization of ecology, conceptual systems, classification of the con-
struction of ecological laws.

[B.M. Eecmponoes, E.A. Tpywkoea CoBpeMeHHble NpeacTaBneHnsa o6 akonoreHese]

A.B. Kosauek npeanoxun npouecc, xapakrepusyoLwmin NCTOPUYECKUM pas3BUTUEM COAEPXKaHUS KOMOorn-
YECKON HayKu U nefarorvkv, HasbiBaTb 3KOoreHe3om. B aToi cBs3u um Obinn npeanoxeH NogxoAd, COrnacHo
KOTOPOMY AfSl MOHMMaHUS CYLLHOCTU U COBPEMEHHOIO COCTOSIHUSI 0ObeKTa NpodeccnoHanbHOM OeATENbHOCTH
WHXeHepa-akonora HeobxoaAMMO OCYLLECTBNATbL aHanu3 oCODEHHOCTEN Pa3BUTUSA SKONOMMYECKON Hayku B ac-
nekte oopMUPOBaHMS COBOKYMHOCTM SKONOTMUYECKMX 3HAHWUI Kak MHCTPYMEHTa «nepedayn» B npoiecce obyye-
HWS OT NpenogasBaTtens K CnyLwartento B ero pa3sBuTuM B TeYeHUe UCTOpMYEecKoro BpeMeHun. C Hallen TOYKK 3pe-
HUA, 3KOomnoreHe3 MOXXHO paccMaTpuBaTb ropas3ao wupe, 4em TOJNbKO 3BOJTHOLUI0 obbekTa 3KoNorm4ecknx 3Ha-
HUIA N 3KONOrMYeckoro nosHaHus. Ecnu NCXoauTb U3 TOro, YTO STUMOJIOTMYECKN 3KOJNOoreHe3 MOXXHO paccMaTpu-
BaTb KaK NMPOMCXOXOEHUE 3KONOMMN, TO ero U3yvyeHne OOIPKHO OTpaXaTb LUMPOKO NPeACTaBfEHHYH NCTOPUKO-
9KOJTOMMYECKYI0 KOMMO3WLIMIO Pa3fIMYHbIX €0 acnekToB TEOPETUYECKOro U MPUKNagHoro xapakrepa. NpoaHanu-
3MpOoBaHbI, pa3paboTaHHble pa3NUYHbBIMKU UCCrefoBaTENAMNU, METOAOMNOrM4Yeckue noaxoabl, Tak UM uHaye oT-
paxkaroLmx pasnuyHble acnekTbl aKkornoreHesa. loaxoapl K N3y4eHWo 3KONoreHe3a BO3MOXHbI C MO3WLMIA Krac-
cvdmKaumii NOCTPOEHUST SKOSOTMYECKMX 3aKOHOB U TEOPWUIA, NEPUOAM3ALIMM SKOSIOTMN Ha OCHOBE CMEHbI B HEN
napagurm, Ha OCHOBE aHanun3a pas3BUTUSI TEOPETUYECKMX NCCIeN0BaHUA B 3KOMOTrMKU, U3yHEeHNUsT 3KOMOrumu ¢ no-
3I/IL|,I/II7I CUCTEMHOIO n (i)OpMaJ'II/I3OBaHHO-MaTeMaTI/I‘-IeCKOF0 nogxoaa. I'Ionaraelvl, 4YTO BCA COBOKYMHOCTb aHalu-
3MpyeMbIX MOAXOA0B MOXET CMYXUTb OCHOBOW ydyeHust 00 3KororeHese, oTpaxarLweM camble pasfnnyHble ac-
NeKTbl BOBHUKHOBEHUA U pa3BUTUA SKOJTOMMN KaK HayKn N 3KOJ10r’M4eCcKoro O6pa3OBaHVIF| ansa yCI'IGLIJHOI7I npakTun-
Yyeckown AeATeNbHOCTU crieyuanmcta B 061acTu 3Konornu.

KnoyeBble crioBa: 3KOMorusi, 9KonoreHes, nepnoamnsaumnsi 3KoNorum, KoHUenTyanbHble CUCTEMbI, Knaccu-
durkaLMm NOCTPOEHUSA IKONOTMYECKUX 3aKOHOB.
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Esecmponoe Bnadumup Muxalinosud — G0Kmop MeOUUUHCKUX HayK, OoueHm, [JoHCkol 2ocydapcmeeHHbIl
mexHudeckul yHugepcumem, 2. Pocmos-Ha-LJoHy, Pocculickass ®edepayusi.
Tpywkosa EkamepuHa AnekceesHa — kaHOUOam mexHU4YeCKUx Hayk, doueHm, [JoHckol zocydapcmeeHHbIl
mexHudeckuli yHugepcumem, 2. Pocmos-Ha-LJoHy, Pocculickas ®edepayusi.

A.V. Kozachek proposed an approach according to which, in order to understand the
essence and current state of the object of the professional activity of an environmental engi-
neer, it is necessary to analyze the features of the development of environmental science, in
the aspect of the formation of a set of environmental knowledge as a tool of "transfer" in the
learning process from teacher to listener in its development during the historical time. The
researcher called this process ecogenesis, which characterizes the historical development of
the content of ecological science and pedagogy [13].

In this aspect, the objects of ecology are considered from the perspective of the profes-
sional activity of an ecologist. In particular, the aquatic environment is positioned as a water
resource system [33], the regional space of interaction between the environment and human
economic activity as a regional ecological and economic system [11]. As an object of activity
of an environmental engineer, a natural-industrial system is considered, which has such
properties as openness, uncertainty, complexity, etc., or a complex, but amenable to numeri-
cal description, eco-social-technical system [16].

From the point of view of ecology, as the development of the content of ecological sci-
ence and pedagogy, the pre-ecological epoch is distinguished, characterized by initial at-
tempts to systematize knowledge about the world around us, in particular, by the creation of
various classifications of plants, animals, i.e. systems of species of living things that are in
constant interconnection in a single biological system. At the same time, the study of natural
biotic and abiotic factors affecting organisms (zoogeography, biogeography) and the creation
of theories of natural resources began.

For the first ecological epoch of the development of ecological science and pedagogy, it
is characteristic that the object of study was taken to be individual organisms experiencing
the influence of various natural factors in the environment and forced to adapt to their action
using morphological, physiological and ontological mechanisms. This was considered from
the standpoint of the synthesis of biological sections of natural science and economic sec-
tions of social science. The second epoch of ecogenesis is the study of unified supraorgan-
ism systems, represented by a set of organisms, united by connections and relationships and
competing with each other for existence in conditions of a limited amount of resources. The
content of the third era of ecogenesis was the formation of ecology as an independent sci-
ence.

In the fourth era of ecogenesis, biological systems were considered as systems experi-
encing human influence through other biological systems artificially modified by him or man-
made systems artificially created by him, the existence and development of which both de-
pends not only on the availability and inflow of resources from outside, but also on the will
human. The fifth epoch of ecogenesis is characterized by the penetration of man beyond the
terrestrial biosphere into the technosphere expanded to near-Earth cosmic limits, which in-
cludes, in addition to the human-populated biosphere of the Earth, the shells of life at inter-
planetary stations, spacecraft (arte-biosphere) [4] The coming sixth epoch of ecogenesis is
characterized by a new stage of development of the object of ecological knowledge, the
stage of exartisphere, i.e. technogenic environmental impacts that differ from abiotic and bio-
tic environmental factors [13].

In the fourth era of ecogenesis, biological systems were considered as systems experi-
encing human influence through other biological systems artificially modified by him or man-
made systems artificially created by him, the existence and development of which both de-

36



ISSN 2414-1143
HayuHbin anbmaHax ctpaH lNpuyepHomopbs. 2020. Tom 23. Ne 3

pends not only on the availability and inflow of resources from outside, but also on the will
human. The fifth epoch of ecogenesis is characterized by the penetration of man beyond the
terrestrial biosphere into the technosphere expanded to near-Earth cosmic limits, which in-
cludes, in addition to the human-populated biosphere of the Earth, the shells of life at inter-
planetary stations, spacecraft (arte-biosphere) [4] The coming sixth epoch of ecogenesis is
characterized by a new stage of development of the object of ecological knowledge, the
stage of exartisphere, i.e. technogenic environmental impacts that differ from abiotic and bio-
tic environmental factors [13].

It should be noted that greening is considered the most important requirement of mo-
dernity. One of the main forms of the greening trend is the development of sciences that are
transitional from ecology to other sciences of the biological cycle, to earth sciences, to sci-
ences of the physical and chemical cycle, to technical and agricultural sciences. At the same
time, according to L.G. Bodnar and co-authors, environmental education is the task of the
humanities, in particular, philological sciences [3].

From our point of view, the consideration of ecogenesis, only as an evolution of the ob-
ject of ecological knowledge, somewhat narrows the very idea of analyzing ecogenesis. If we
proceed from the fact that etymologically ecogenesis can be regarded as the origin of ecolo-
gy (genesis — from the Greek. Genesis: the origin of something), then its study should reflect
the widely presented historical and ecological composition of its various aspects of theoretical
and applied character. In this regard, it seems appropriate to briefly analyze other methodo-
logical approaches to the periodization of ecology, its theoretical studies and conceptual sys-
tems, developed by various researchers.

Let’s consider the approach of V.A. Kobylyansky on the interpenetration of philosophical
and ecological knowledge, which is the methodological basis of private ecological disciplines:
geoecology, bioecology, socioecology, anthropoecology and their numerous modifications,
including at the global, regional, local level. This author believes that the "ecosystem" is the
initial concept of the general theory of ecology in the general scientific sense, as a complex
system that represents the unity and interaction of any central object (geosystem, biosystem,
sociosystem, anthro-posystem) and the ecosystem. The ecological interaction of the central
object and the ecological environment itself determines the qualitative nature of the ecosys-
tem as a whole. The typology of this interaction is the general basis for the classification of
ecological knowledge and the basis for the corresponding typology of ecosystems [12].

M.D. Goldfein et al. also believes that ecological interaction serves as the main category
of general ecology, being essentially the interaction of some "central” object with a set of oth-
er objects (elements, systems, conditions, etc.), i.e. the environment. According to these re-
searchers, the understanding of such an ecological paradigm is directly related to the inter-
pretation of ecology in the broadest sense (general ecology) [7].

If we consider ecology from the standpoint of interpreting ecology in a broad sense
(general ecology), in our opinion, it is necessary to dwell on general methodological ap-
proaches to the construction of environmental laws and theories. Currently, several classifi-
cations of the construction of environmental laws and theories are known. For example, in
accordance with one of them, three main approaches are distinguished, each of which can
initiate the emergence of a relatively closed system of knowledge and give an adequate de-
scription of the factual data: causal (cause-effect relationships), historical (temporal relation-
ships) and finalist (based on functional characteristics). According to another classification,
the physicochemical, historical and systemic aspects of life are distinguished, which are nec-
essary for the construction of theoretical structures of science [1, 30]. The historical approach
appears in both classifications, therefore, it plays an important role in the study of the con-
struction of environmental laws and theories. Based on this, we present some analytical ap-
proaches to the study of environmental laws and theories in the historical aspect.
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G.S. Rosenberg et al. developed a periodization of ecology, taking as a basis the
change of paradigms in it [23-27]. According to this periodization, researchers consider the
first period of ecology to be preparatory from ancient times to 1866, when the concept of
"ecology" was defined by Ernst Haeckel and justified as an independent scientific discipline.
The peculiarities of this period are in the appearance of elements of ecology "in the works of
botanists, zoologists and other naturalists in the absence of a conceptual apparatus of its
own for ecology. The development of ecology from the standpoint of the concept of "ecosys-
tem" is characteristic of the second period (1866-1935). In this period, first of all, factorial
ecology was formed and regularities in the attitude of animals or plants to various abiotic fac-
tors (autecological reductionism) were revealed [5]. The third period (from 1936 to the begin-
ning of the 1970s) is considered by researchers as a period of synecological research, priori-
ty in relation to the study of the relationships of populations in ecosystems, the methodology
of which was based on the use of the systemic approach in its deterministic version - the de-
velopment of mathematical ecology and a variety of analytical as well as simulation models of
ecosystems. As a result, the research basis of this period was formed by the following provi-
sions:

- design of ecology as a fundamental theoretical discipline,

- the idea of the predominant finding of nature in equilibrium,

- synecological approach,

- primacy of competitive relations,

- small "share" of evolutionary factors in the development of ecosystems,

- the formation of an idea of the discreteness of ecosystems, manifested by the desire to
classify evolutionary factors;

- dominance of deterministic (strictly functional) ideas about the interconnections of com-
ponents in ecosystems.

For studies and researchers of the fourth period of development of ecology, which lasted
from the early 1970s to the mid-1980s, the following regularities were characteristic:

- difficulties in identifying some general laws of community development,

- constant violations of equilibrium states,

- renewed interest in population research,

- rejection of competition as the main factor in the formation of a community,

- study of ecosystems in their development,

- dominance of the concept of continuum over the concept of discreteness of ecosystems,

- the increasing role of random factors in explaining the structure and dynamics of ecosys-
tems [34].

And finally, the fifth period, covering the last 30-40 years, characterized by a tendency
to unite the concepts of the deterministic-population second period, the deterministic-
synecological third and stochastic-population fourth periods, which characterizes the begin-
ning of the formation of a truly systemic approach to the study of environmental objects. This
approach is most successfully presented by M. Bigon [2].

B.M. Mirkin and L.G. Naumov added another period of prehistory of ecology in the 18-
19" centuries, when three main approaches were laid, which were developed in the 20th
century: autecological (K. Linnaeus, J. B. Lamarck, A. Gum-boldt, K. F. Rulier, C.R. Darwin,
E. Haeckel); population (T.R. Malthus, C.R. Darwin) and ecosystem-biosphere (K. Linnaeus,
A.L. Lavoisier, J. B. Lamarck, A. Humboldt, E. Haeckel, V.V.Dokuchaev) [18].

When analyzing the development of theoretical research in ecology, G.S. Rosenberg
comes to the conclusion that ecology as a scientific discipline is characterized by three stag-
es of development: descriptive, conceptual-theoretical and the stage of mathematization of
these concepts (formal-theoretical) [24]. The author believes that the descriptive period of
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ecology as a scientific discipline is generally relatively complete, the conceptual-theoretical
period is in its prime, but the formal-theoretical period is in the process of its formation.

0O.V. Malyukova analyzes the conceptual systems of ecology in a chronological aspect.
From the standpoint of the first conceptual system of ecology, the vital activity of populations
and the functioning of biogeocenoses unfold within the framework of clearly specified spatio-
temporal indicators, going beyond which is characterized as temporary and transient. In this
case, the ideal image of the population and biocenosis is interpreted in the form of oscillatory
changes, and ecology is defined as “the unity of the biotope and biocenosis”. The basic con-
cept of homeostasis is introduced, on the basis of which the ecology of populations, the ecol-
ogy of communities, the functioning of ecosystems, the functioning of the biosphere, the
ecology of man and mankind are considered.

The second conceptual system of ecology is social ecology - a scientific direction that
began to take shape in the second half of the twentieth century. In practical terms, its result
was the creation of a new technical discipline — engineering, or industrial, ecology — and a
new direction of activity engineering protection of the environment.

The third conceptual system of ecology is associated with a gradual transition to the
study of a new reality - the process of globalization. Ecosystem studies are obvious steps to-
wards global ecology, since global ecology is the totality of all ecosystems [31]. Engineering
ecology is considered as the fourth conceptual system of ecology [17, 20].

One of the significant achievements of ecology in recent decades should be considered
the increased attention to the development of the methodology of science - a systematic ap-
proach based on seven principles of rational thinking [9, 14, 15]: the principle of consistency
(the possibility of studying an object as a system); expediency (definition of the research
goal); emergence (the presence of systemic properties that require research); structural and
functional organization (explanation of the interaction of elements and the formation of emer-
gent functions); hierarchy (determining the number of levels when studying the system); in-
tegrity (the dependence of parts on the whole); historicism (the history of the formation of the
object) [10].

In the 1960s, the integrative direction in the study of communities and ecosystems has
intensified due to the wide penetration of the ideas of cybernetics and information theory into
ecology. An important role in this was played by the works of R. Margalef, in which the sys-
temic and self-organizing nature of communities was emphasized, and the concept of infor-
mation was widely used to describe them [6].

Initially, the first mathematical models used in ecology were models based on standard
statistical methods, including different types of distribution functions of certain characteristics
(factors). Much later, already in the 20th century, multiple regression and multivariate analy-
sis of variance appeared in models.

Since the beginning of the 19th century, differential equations have been used in mod-
els in ecology. Relatively recently, the game approach [22] and the group-theoretical ap-
proach to the study of the interaction of environmental factors, using the symmetry of the
population survival function [8], have been attributed to the number of approaches used in
mathematical models in ecology. Since the beginning of 2000. When assessing the quality of
natural ecosystems, as well as the anthropogenic load on lotic ecosystems, the Harrington
desirability function was used. One of the relatively new methods used in ecology is also mul-
tifractal analysis based on the phenomenon of self-similarity [21].

Thus, in addition to the approach to the study of ecogenesis, which is characterized by
the historical development of the content of ecological science and pedagogy, in our opinion,
there are many other approaches that somehow reflect various aspects of ecogenesis. These
are, first of all, approaches to environmental education [3, 28]. Z.l. Tyumasev and I.L. Ore-
khova believe that in the process of human cognition of ecology, a logical chain is built: first
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from the network of relationships between man and nature to human ecology, then to a spe-
cial type of this ecology, which is expediently called pedagogical ecology, since it is not ad-
dressed so much. to directly to relationships, but above all to their formation in a person. In
this regard, according to the authors, in science such concepts as “environmental pedagogy”,
“environmental education” or simply “education” are established, if it is meant to be natural
[29].

Approaches to the study of ecogenesis from the standpoint of classifications of the con-
struction of ecological laws and theories are also known [1, 30], the periodization of ecology
based on the change of paradigms in it [23-27.], Based on the analysis of the development of
theoretical research in ecology [24], ecology from the standpoint of a systemic and formal-
ized-mathematical approach [8, 21, 22]. We believe that the entire set of the analyzed ap-
proaches can serve as the basis for the doctrine of ecogenesis, reflecting the most diverse
aspects of the emergence and development of ecology as a science and ecological educa-
tion for the successful practical activity of a specialist in the field of ecology. One can think
that ecology as a branch of knowledge evolves as the knowledge of ecosystems from the
simplest physical and ecological concept to the globalization of ecology in the form of an in-
terdisciplinary field of knowledge about the structure and functioning of multi-level systems in
nature and society in their interconnection [32].
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