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For a single organism, the characteristics of levels of organization of living matter are the following:
molecular-gene, supramolecular, cellular, tissular, and organ ones. Organismic, population-species, and
biocenotic levels of organization of living matter are characteristic of a set of organisms. Organisms can also
act as an environmental factor. Nanobacteria, widely distributed in environmental compartments (in particular
in water), can initiate various diseases in humans and are a new environmental factor (a bioindicator of
ecological problems in the environment). The presence of organisms of some other species (staphylococci,
salmonella, ETEC) in surface waters has also unfavorable nature and is a criterion of sanitary-hygienic
assessment of the epidemic hazard of these waters, testifying to the unfavorable environmental situation.
Moreover, vice versa, organisms (biota) can clean and heal water bodies thanks to the processes of
phytoremediation, bioremediation and zooremediation. The environment is considered as a complex of natural
bodies and phenomena with which the body is in direct or indirect relationships, as part of nature, surrounding
a living organism and having a direct or indirect effect on its state and functioning (growth, development,
survival, reproduction, etc. ) The habitat is a combination of objects, phenomena and environmental factors
that determines the living conditions of living creatures, natural conditions in all the same habitats. According
to the qualitative specificity of the complexes of conditions providing an opportunity for life, they distinguish
living environments mastered by living organisms: water, land (air-ground living environment), soil and
organism (for parasites and symbionts). Moreover, organisms exist in one or more environments of life.
Organisms living in the internal environment of the host organism (blood, lymph, tissue) underwent significant
adaptation and protective modifications: co-adaptation of the parasite and the host, symbionts to each other,
the formation of the parasite's protection against digestion by the host and the system of local fixation in the
environment, strengthening sexual reproduction, reduction of vision and digestive system, synchronization of
biorhythms with biorhythms of the host organism. There are two strategies for the development of living
creatures: the r-strategy, which implies rapid reproduction and short life, and the k-strategy, which is
characterized by a low rate of reproduction and long life. In accordance with the r-strategy, the population
develops in adverse environmental conditions, but the frequent generational changes that occur at the same
time contribute to the consolidation of useful mutations that allow the most successful resistance to adverse
effects.
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[B.M. Eecmponoe, E.A. Tpywkoea, A.B. Huxaeea AkKTyanbHble BOMNPOCbl UCCNefOBaHUA
3KONOrmM4yecKkux acnekToB B3auMoAeMCTBUA OpraHu3ma u okpyxarouiein cpeabl]

[na oToenbHO B3SITOro OpraHu3ma xapakTepHbl criefiytolle ypoBHM OpraHmM3auunmn XmnBoro BeLLecTaa:
MOMNEKYNAPHO-TEHHbIA,  HAAMONEKYNSAPHbIA,  KMEeTOYHbIN,  TKaHeBbld, OpraHHblh.  OpraHM3MeHHbIN,
nonynaunMOHHO-BUAOBON M BUOLIEHOTUYECKUA YPOBHM OpraHu3aLum >XMBOFO BeLlecTBa XapakTepHbl And
COBOKYMHOCTW opraHnaMmoB. OpraHmamMbl MOTyT BbICTYNaTh U B pONM 3Konornyeckoro cpaktopa. HaHobakrepuu,
LUMPOKO pacnpocTpaHeHHble B 00BbEKTaxX OKpyXatoLLen cpeapbl (B YaCTHOCTU B BoAE), MOTYT MHULUUPOBATL Y
yeroBeka pasnuuHble 3aboneBaHWss U SBNSAIOTCA HOBbIM 3KOSOrMYeckMM akTopoM (OMouHOMKaTOpoM
aKorornyeckoro Hebnarononyums cpegbl. Hannune opraHM3MoB HEKOTOPbLIX APYrMX BMAOB (CTAhMIOKOKKN,
canbMOHENNNbI, KMLWeYHasi nanoyvka) B MOBEPXHOCTHbIX BOAAX TakkKe HOCUT HeONaronpuaTHbLIN Xapaktep u
ABMNSIETCA KPUTEPUEM  CaHWUTAPHO-TUIMEHWYECKOW OLUEHKUM 3NUOEMWYECKOW OMacHOCTUM 3TUX  BOA,
CBMOETENLCTBYSA O HEGNAronpusiTHON akornormydeckon obctaHoBke. M1 HaobopoT, opraHMambl (buota) moryT
ouMwate M o3gopaenvBaTb Bogoembl, Gnarogapsa npoueccam dutopemeanauuu, buopemegmaumn u
3o0opemegmaumm. Cpena paccMmaTpuBaeTCa Kak KOMMMEKC NPUPOOHbIX TEN U ABMEHUIN, C KOTOPbIMU OPraHn3m
HaxoouTCA B MPSMbIX UIIM KOCBEHHbIX B3aMMOOTHOLLEHUSAX, KaK 4acCTb MPUPOAbI, OKPYXaIOLLYK >KMBOW
OpraHu3m U OKasbIBaKLLY NPAMOE UNN KOCBEHHOE BO3OENCTBUE HA €ro COCTOSIHUE U (PYHKLMOHUPOBaHWE
(pocT, pasBuTue, BbiXMBaHWe, pasMHoXeHue u T.4.). Cpega obuTtaHusa npeactaenseT cobor COBOKYNHOCTb
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06BEKTOB, ABMEHUI U (DaKTOPOB OKpYXatoLLen cpelbl, onpeaensowas yCnoBms XnsHeaesaTeNbHOCTHN XUBbIX
CyLlecTB, MpUpOAHbIE YCNOBMSA BO BCEX OAHOTUMHBLIX MecToobuTaHusax. 1o kavyecTBeHHOW cneunduke
KOMMNIIEKCOB YCNoBuin, obecneyrBaoLnMx BO3MOXHOCTb ONSA XU3HW, pasnnyatoT cpedbl XU3HW, OCBOEHHbIE
XMBbIMY OpraHM3mMamu: Boga, cylla (Ha3eMHO-BO3AyLLIHas cpeaa XU3Hu), NoYBa 1 opraH1am (4ns napasutos
n cumbuoHToB). MNpuyem opraHn3mbl CyLLECTBYIOT B OOHOW WM HECKONbKUX cpedax Xu3HW. OpraHunsmbl,
XMBYLLME BO BHYTPEHHEWN cpefe opraHu3mMa-xo3suHa (KpoBb, Numda, TKaHu), NOOBEPIIIUCH CyLLECTBEHHON
MoaudmKaumMm aganTaumoHHOMO M 3alMTHOrO XapakTepa: koaganTtauusi napasuTa 1 Xo3samnHa, CMMOMOHTOB
Apyr K gpyry, doopMupoBaHve y napasuta 3awutbl OT NepeBapyBaHUs XO3SIMHOM U CUCTEMbI FIOKanbHOW
dukcaummn B cpefe, yCUIeHne MnosioBOro pasMHOXEHWs, peayKuns 3peHns U NULLEBApUTENIbHOW CUCTEMBI,
CVHXpOHM3aunsi BuopMTMOB C BMopuTMamMm opraHmama xo3dvHa. CyllecTByeT OBe cTpaTternv passBuTUs
XMBbIX CYLLECTB: r-cTparterus, npeanonaratowias 6ypHoe pasMHOXeHUEe N KOPOTKYIO XU3Hb, U K-cTpaTerus,
0N KOTOPOM XapakTepeH HU3KWMIA TeMM pas3MHOXEHMS U Jonras XusHb. B cooTBeTcTBUM C r-cTpaTterven
nonynsuns passmMBaeTcs B He6naronpuaTHbIX YCNOBUAX Cpefbl, HO MPOUCXOAsALLas Npy 3TOM YacTas CMeHa
MOKOMEHNN CnocoBCTBYET 3akpenmneHno MoMe3HbiX MyTauui, KOTopble MNO3BONAKT Haubonee ycnewHo
NPOTUBOCTOSATL HEBNaAroNnPUATHBIM BO34ENCTBUSM.
KnioyeBble cnosa: 3KOMorus, opraHuam, cpefa, sKkonornveckuii dpakrop, agantauus.
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Eecmponoe Bnadumup Muxadlinogud — Ookmop MedUUUHCKUX HayK, doueHm, [JoHckol eocydapcmeeHHbIl
mexHuyeckul yHugepcumem, e. Pocmos-Ha-LoHy, Pocculickas ®edepayus.
Tpywkosa EkamepuHa AnekceesHa — kaHOudam mexHuU4YecKkux Hayk, doueHm, [JoHCKoU 2ocydapcmeeHHbIl
mexHuyeckul yHugepcumem, &. Pocmos-Ha-/[oHy, Pocculickass @edepayusi.
Huxaeea AneHa BnadumuposHa — kaHOudam mexHu4Yyeckux Hayk, doueHm, [JoHckol eocydapCcmeeHHbIU
mexHuyeckul yHugepcumem, &. Pocmos-Ha-[oHy, Poccutickass @edepayus.

All organisms are united by the fact that they are represented by living matter, which
has different levels of organization, represented by organisms or their combination.

1. Molecular gene (suborganismic) — a special form of organization of living inherent in
all organisms — a set of organic and inorganic substances interconnected by a specific
structure and system of biochemical processes, capable of growth, development, self-
preservation, and reproduction throughout the life of this organism.

2. The supramolecular (subcellular) level is characterized by the fact that the molecules
of various substances form the organelles of the cell, each of which has a specific structure
and function.

3. Cellular level means that cells have a strictly defined structure inherent in both
organisms from the plant kingdom and organisms from the animal kingdoms and
mushrooms.

4. The tissular level is characteristic of complex multicellular organisms in which cells
have specialized in the functions performed and tissue formation is a set of cells having the
same origin, similar structure and performing the same or similar functions.

5. The organ level is characteristic of highly organized organisms; tissues form
structures designed to perform certain functions (organs).

6. The organismic level is characterized by the union of organ systems into a single
whole (organism), the functioning of which implements the vital activity of a particular living
creature.
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7. The population-species level is represented by groups of individuals of one species
living in a given specific territory and occupying a certain ecological niche (population), and
populations of the same organisms form subspecies and species.

8. Biocenaotic level is a set of populations of different species living in the same territory
and interacting with each other (biocenosis).

For a single organism, the characteristics of levels of organization of living matter are
the following: molecular-gene, supramolecular, cellular, tissular, and organ ones.
Organismic, population-species, and biocenotic levels of organization of living matter are
characteristic of a set of organisms [25].

Organisms can also act as an environmental factor. According to researchers [7, p.
27], nanobacteria, widely distributed in environmental objects (in particular in water), can
initiate various diseases in humans and are a new environmental factor (bioindicator of
ecological problems in the environment [28].

The fact that nanobacteria are living particles is evidenced by their ability to increase
the growth rate under the action of sunlight [40]. In addition, the researchers were able to
carry out PCR 16S r DNA and not without reason to suggest that nanobacteria belong to the
alpha-2 subgroup of Proteobacteria, which includes such genera as Brucella and Bartonella
[40].

The presence of organisms of some other species (staphylococci, salmonella, E. coli)
in surface waters is also unfavorable and is a criterion of sanitary-hygienic assessment of
the epidemic danger of these waters, indicating an unfavorable environmental situation
(ecological emergency, ecological disaster, etc.) [29, p. 9]. Moreover, vice versa, organisms
(biota) can clean and heal water bodies (phytoremediation, bioremediation, zooremediation)
[21].

Autecology in the form of a section of Ecology studies the influence of environmental
factors on individual organisms; establishes the limits of the existence of an organism in the
environment, examines the reactions of organisms to the effects of environmental factors,
their adaptability to environmental conditions. Autecology studies a living organism as a
living system, and everything that surrounds it as an environment. In the aspect of factorial
ecology, the environment is understood as a complex of natural bodies and phenomena with
which the organism is in direct or indirect relationships [8]. A.S. Stepanovskikh adheres to a
similar point of view [28], considering the environment as a part of nature, surrounding living
organisms and exerting a direct or indirect effect on them.

M. Bigon et al. taking into account the environmental characteristics of individuals,
populations and communities conclude that the environment is everything that surrounds
the organism and directly or indirectly affects its state and functioning (growth, development,
survival, reproduction, etc. . .) [5]. A similar point of view is held by G.S. Rosenberg and F.N.
Ryanskiy, it is believed that ecology is a biological discipline that studies the relationships of
organisms and the environment that determine the lifestyle: reproduction, nutrition, survival,
abundance and distribution of animals [23]. E. Haeckel considers ecology to be a general
science about the attitude of the organism to the environment (conditions of existence) [38].
According to G.L. Clarke, modern ecology deals with the functional interdependence
between living things and their environment [38]. R. Margalef also emphasizes that ecology
studies systems at the level at which individuals organisms are considered as elements
interacting with each other or with the environment [38]. In the modern interpretation of
ecology that is popular in the last decades of the XX century, the subject of ecology is
considered as set or structure of relations between organisms and their environment
(environmental biology) [20]. It is fair to say that I.V. Krut and .M. Zabelin have proposed to
call organism-centric ecology more particularly bioecology [18].
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The environment is often understood as the part of nature that surrounds organisms
and has a direct or indirect effect on them. From the environment, species receive everything
necessary for life while emitting the products of their metabolism into it. By definition of N.
P. Naumov (1963), the environment is called "everything that surrounds organisms directly
and indirectly affects their condition, development, survival and reproduction” [19].

According to the qualitative specificity of the complexes of conditions providing an
opportunity for life, A.K. Brodsky (2000) distinguishes living environments developed by
living organisms: water as a living environment, land (land-air living environment), soil and
organism (for parasites and symbionts). Moreover, organisms exist in one or more
environments of life. Most species of gymnosperms and angiosperms, birds, mammals,
humans, etc. are inhabitants of only the terrestrial air environment. Many insects
(mosquitoes, dragonflies, and mayflies), amphibians, etc. go through one phase of their
development in the aquatic, and the other in the ground-air environment. There are insects
(cockchafer, rose chafer, click beetles, etc.) that need ground-air and soil environments for
their life [6].

When adapting to the aquatic environment, some body features are formed:
streamlined body shape, buoyancy, mucous membranes, development of airways,
osmoregulation, and poor protection against evaporation. Organisms living in the soll
environment are characterized by a swollen body shape, mucous membranes or a smooth
surface; some have a digger, well-developed muscles, and small sizes that contribute to
adaptation to life in film water or in air pores. In the process of adaptation to its conditions,
ground-air organisms developed a supporting skeleton, formed mechanisms for regulating
the hydrothermal regime, as well as releasing the sexual process from the liquid medium.
Organisms living in the internal liquid or dense medium of the host organism (blood, lymph,
tissue) underwent significant adaptive and protective modifications: coadaptation of the
parasite and the host, symbionts to each other, formation of protection against digestion by
the parasite and the local fixation system in environment, increased sexual reproduction,
reduction of vision and digestive system, synchronization of biorhythms with biorhythms of
the host [8].

The organism, as a habitat, was considered primarily by parasitologists [22]. The use
by some living organisms of others as a habitat is widespread in nature. Multicellular
organisms of any kind have internal inhabitants, but the ability to use other organisms as a
habitat as a whole decreases with the complexity of their organization. Therefore, parasites
are most common among microorganisms and relatively primitive multicellular organisms,
and vertebrate animals are most exposed to parasitic infections. The ecological advantages
of the inhabitants of living organisms include practically unlimited food resources and
protection from the direct impact of environmental factors. Inside the owner, its roommates
practically do not encounter the threat of drying out, sharp fluctuations in temperature,
significant changes in the salt and osmotic regimes, etc.

These conditions do not stimulate the differentiation of the body; therefore, many
internal parasites and symbionts are characterized in evolution by a secondary simplification
of the structure, sometimes losing entire organ systems. Cohabitants of living organisms
also encounter environmental difficulties, the main of which are the limited living space for
tissue and especially intracellular inhabitants, the difficulty of oxygen supply, the difficulty of
spreading from one host to another, and the host’s protective reactions against parasites. In
addition, the habitat of parasites is limited by the period of the host's life, and in the spatial
boundaries of his body. Often parasites themselves become the habitat of other species —
hyperparasitism (superparasitism) occurs, which can be two-, three- and four-stage [34, p.
33].
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An organism of blood-sucking arthropods was successfully used as a model for
studying the organism as a habitat [2]. They have some features of the internal environment
that determine the possibility of development and completion of the life cycle phase of
pathogens of humans and animals. The main types of use of arthropod pathogens as a
habitat include not only helminths and protozoa, but also bacteria, arboviruses, rickettsia
and spirochetes. Exploring the levels of use of pathogens of the body of arthropods as a
habitat, A.N. Alekseev and Z.N. Kondrashova (1985) analyze epithelial cells from the
perspective of the microenvironment of pathogens. It is clear that for them, the
microenvironment can be considered as a microenvironment that directly affects the vital
activity of pathogens.

This coordinated and interconnected activity of the living organisms of the Earth is in
the closest connection with the environment and its main factors of a physical, chemical,
biological nature and creates an ecological system — a complex construction of life in its
various manifestations. O.L. Voskresenskaya et al. (2005), apparently considering the
organism from a systemic ecological-biological position, draw attention to the fact that:

a) the organism is an element of the biosphere as a holistic global ecological system;
b) the biosphere as an integrated global ecological system has a certain structure and
stability, its inherent features of formation and development.

However, there is another point of view regarding the interpretation of the concepts
“environment of life”, “environment” and “sphere of life” [30]. Based on the vital activity of
living beings as a system-forming element of the structure of a concept, V.F. Khabibullin
believes that the habitat is a combination of objects, phenomena and environmental factors
that determines the living conditions of living creatures, natural conditions in all the same
type of ecotopes (habitats). By habitat, the author understands the environment that directly
surrounds the body in which its vital activity takes place.

The habitat is implemented by a specific set of ecotopes, while the soil is considered
by V.F. Khabibullin as a habitat, but not as a living environment. The classification of habitats
and spheres of life proceeds from the aggregate state of the main substance (matrix) that
forms this environment (gaseous — typical for the air-ground living environment; liquid - for
the aquatic living environment; solid state - for the "underground" - substrate - living
environment) . Spheres of life can be considered in the form of: a) the ontosphere i.e. part
of the biosphere, including organisms and their living (organism) environment; b) the
geobiosphere i.e. part of the biosphere, including organisms and their abiotic environment.

The environment of each organism is composed of many elements of an inorganic and
organic nature and elements brought in from outside, the human body environment is also
adjusted by the elements brought in during its production activities. At the same time, some
elements may be partially or completely indifferent to the body, others are necessary, and
still others have a negative effect. With the elements of the environment necessary for the
existence of the organism, the concept of “living conditions” or “conditions of existence” is
closely related.

An ecological factor is an element or environmental parameter that can affect living
organisms and directly affect the nature and intensity of processes occurring in an
ecosystem. Living organisms respond to environmental factors with evolutionarily acquired
adaptive responses. Ecological factors of habitat are divided into main groups: abiotic, biotic
and anthropogenic factors [34].

Some features are influenced by environmental factors (environmental parameters) on
isolated cells of a multicellular organism in an artificial environment, in particular, when cells
are cultured in 199 in vitro medium [10, p. 11]. With a change in the temperature conditions
of cell cultivation, the cytoarchitectonics of intercellular interactions in vitro was changing
[12].
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The study of evolution is given fundamental importance in science. E.N. Knyazeva
believes that in science, everything makes sense only in the light of evolution [14], and the
idea of evolution, directly connected with the idea of ecology, has extraordinary power [15].
The author understands evolution in several senses: a) as global evolution, b) as co-
evolution, ¢) as an organization of ecological niches.

Interesting patterns were revealed in the analysis of the influence of the environment
on the evolution of living things. The researchers described the existence of two strategies
for the development of living things: the r-strategy, which implies rapid reproduction and
short life, and the k-strategy, which is characterized by a low rate of reproduction and a long
life. In accordance with the r-strategy, the population develops in adverse environmental
conditions, but the frequent generational change that occurs contributes to the consolidation
of useful mutations that allow the most successful resistance to adverse effects [38, p. 4].

It is known that the elemental composition of living organisms depends on the content
of chemical elements in the environment [13]. A sharp change (deficit or excess) of elements
in the environment leads to diseases of plants, animals, humans. These diseases are
treated as biogeochemical endemia, and their distribution areas are called biogeochemical
provinces [3]. However, the biological reactions of organisms to changes in geochemical
factors can be manifested not only in the occurrence of endemic diseases, but also in
tolerance (adaptability), the formation of new species, subspecies; deformities and death of
organisms [1, p.16, p. 26].

Three types of biogeochemical provinces should be distinguished: 1) natural; 2)
technogenic; 3) mixed. Natural biogeochemical provinces are areas on the Earth within
which the biological reactions of living organisms are determined by abnormal levels of the
content and ratio of natural bioelements. Zonal natural biogeochemical provinces are
characterized by levels and ratios of bioelements typical for the whole subregion with
unidirectional biological reactivity in all living organisms of the biosphere, while azonal
natural biogeochemical provinces are atypical for the whole subregion and have ratios of
bioelements with atypical manifestations of many biological reactions living organisms of the
biosphere [24].

From ecological point of view, the main functions of the chemicals involved in non-
trophic interactions are distinguished. 1. Protection from a potential predator: its deterrence,
elimination, (many toxic or repellent substances of plants, substances with hormonal effects,
“defensive” excreta and invertebrate toxins). 2. The property of offensive biochemical
weapons (toxins and ecoenzymes of parasitic fungi, pathogenic bacteria, as well as toxins
of predatory animals. 3. Containment of competitors of the same trophic level - both
defensive and offensive function (lower and higher plants). 4. Attraction, luring with the help
of attractants that stimulate food, motor or reproductive activity (various types of eco-
chemomediators) 5. Regulation of interactions within populations, groups, individuals or
families using substances that regulate their behavior and reproductive activity in many
vertebrates. 6. Supply of the organisms that perceive these substances with the necessary
molecules from which hormones or pheromones are created, or with the molecules used by
the receptive organism in its finished form. 7. Participation in the formation of the
environment (components of soluble organic matter released by hydrobiont). 8. Indication
of habitats suitable for settlement, colonization or reproduction, spatial orientation and
formation of preferences when searching for habitats (all mobile organisms) [17].

Thus, the environmental aspects of the interaction of organisms and the environment
can be considered from the standpoint of: a) ecological and biological classification of
organisms (living matter with different levels of organization); b) characteristics of organisms
as an environmental factor; c¢) environmental classification and environmental
characteristics; d) studying the influence of environmental factors on individual organisms,
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establishing the limits of the existence of an organism in the environment: studying the
reactions of organisms to the effects of environmental factors, their adaptability to
environmental conditions; e) the influence of environmental factors on the evolution of living
things; e) the study of ecological systems with artificial environment.
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