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HapylieHHe ecTECTBEHHOrO COCTORHIA OKPYKaloleli Cpesbl, BeRyIee K
AeTpATALIH BCer0 KHBOO i NPEACTANIAIONICE YTPOTY 310POBHI0 HEI0BEK,
JWTCHHE e HOBOE, 01O TIPOCAEAHBALTCA ¢ APEBHCHLIX BPENEH H CTa10 3AMETHO
MPOABIATECH 118 canofi HaATBHO CTaH YpOAHHIAH-C NORKTEHHEN.
eSombx ropoos. T CTAIH OULYWATS Ha ceBe, Kak MEHAETCR PHPOTA.
OcoBeHHO Ml QLTI NOCACTBH WMEHEHHHi B STOM FORY: PESKHE mepenaisl
remTofi TeMTepaTYpBL B MMM TIEPHOL, HE CBOICTBCHIbE YMEPEHHOMY KIINaTy
Pocer. 970 OGA3ATEILHO MOTAHO GECTIOKONTS TOBOr0 LMBHIHSOBAMIHONO
wenonexa. Ha ypoKaX ecTeCTROTHAIHS Ml SHAKOMMMCA € SKOTOTHHECKHNIE

BOTOCAMH H IBITACMCA BHHKHYTh B 9TH COKHbIE AKTYATHHbNE IPOGTEMS, TyTH

PelieHItA KOTOPSIX EILe He 10 KOHIIa HiIeHH.





                                                                   - 1 (A) – 
Данное исследование является продолжением нашей работы по выявлению дисбаланса между живыми существами и при необдуманном, порой варварском вторжении человека в природу.

    Цель данного исследования формирование у учащихся правильного экологического мировоззрения, гуманного отношения к окружающему миру.

В связи с этим восьмиклассники нашей школы выезжали в лесные массивы, на водоёмы ближайшего Подмосковья: ребята посетили Истринское водохранилище, побывали на Рузе. На обратной дороге нам несколько раз встретился дорожный знак «Осторожно: лоси». Но ни одного лося мы так и не встретили.

   Лесничий рассказал нам, что раньше лоси по несколько раз в день выбегали прямо из леса на автостраду. А теперь огромные территории проданы дачным кооперативам, плотность населения увеличилась в несколько раз, и лоси навсегда исчезли из этих мест.

   Произошло изменение среды их обитания, в результате чего нарушилась взаимосвязь между флорой и фауной.
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The study of Ecology

Al the animals depend upon one another and upon plants for food. However, plants

and animals must have a proper
environment, such as fresh
water and good ol in order to
survive. The study of these
relationships of living things to
their environment and to one
another s called ‘ECOLOGY .
*ECO’ means *house’;
therefore, ecology is concemed
‘with the way all organisms in the *house” of living things relate to one another. Ecology
i also concemned with examining some nonliving things, such as air, soil, and water.

Ecology i the scientific study of the distribution and abundance of living organisms
and how the distribution and abundance are affected by interactions between the
organisms and their environment. The environment of an organism includes both
‘physical properties, which can be described as the sum of local abiotic factors such as
insolation (sunlight), climate, and geology, as well as the other organisms that share its
habitat. The term oekologie was coined in 1866 by the German biologist Emst Hacckel
the word is derived from the Greek oixog (oikos, "household") and Aéyos (logos,
"study"); therefore "ecology" means the “study of the household [of nature]". The word




[image: image4.jpg]"ecology" is often used in common parlance as a synonym for the natural environment
or environmentalism. Likewise "ecologic” or "ecological” is often taken in the sense of
environmentally friendly. (Wikipedia; hitp://en.wikipedia.org/wiki/Ecology)

Whel Seelegials dtudy

A person who studiesthe relaionships among living things s called an “ecologist
Most ecologists are scientists who have had special training, but anyone who studies
these relationships can be called ecolopgist. To study ecology does not require any special
laboratory or equipment. Many young people have an active part in studying ecology by
observing plants and animals in parks, forests, streams, oceans, and even in their
backyards The world in which we liveis the best laboratory for an ecologist

“The ccologist is chiefly interested in studying animals in their natural habitat. For this
reason, zo0s and game preserves are not the best places (0 study plants and animals to
ive in this man-made environments are in some ways different from those that live in
their natural habitats.

Let's apply to natural environment. Some mushrooms
depend upon dead plants ke the otten tre for their food.
However, bactria and other forms of life must make the ree  [lger

the mushrooms can feed on s
remains.

No living thing, whether human,
plant, or animal, can live alone

Every living thing depends to




[image: image5.jpg]some degree upon other living things in order to survive .Living things also depend upon
some nonliving things for their survival.
If organism cannot live alone, the relationships among them must be important.

Eecologists want to discover the importance of those relationships.

Deer must have plants for food. If the planis in the deer’s environment were destroyed,
the deer would starve to death. Plants, i turn, depend upon animals, such as the deer,
for the nutrients necessary to live, Animal feces, or solid wastes, and decaying bodies of
dead animals and plants provide many of nutrients plants need.

nment.

‘The individual habitats when put together form a whole picture of our en
Ecologists are interested in how everything in our environment fits and works together.




[image: image6.jpg]Ecologists divide the natural world into three main categories: populations,
communities, and ecosystems. They study the activitics and changes in each of these
categories and then put all their findings together to sec environment as a whole.

L. Populations
A population is a group of the same kinds of plants, animals, or people living ina

certain area at the same time. Ecologists are interested in the number and growth of

‘population. If, for example, the number of beavers living in this forest should greatly
decrease, the ecologist will try to discover the reason. He s studying the population of

beavers.

A community
is made up of
different kinds of
organisms living
together in the
same
environment,
whereas
populations are
‘made up of the
same kinds of

organisms.
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Most communities are distinguished by climate. Ecologists give a special name to these:
communities. They call them biomes. Communities are more casily distinguished from
each other by climate than by any other standard. Some of the major biomes are deserts,
grasslands, and oceans.
3. Ecosystems

A larger more general group than the biome is the ecosystem. An ecosystem contains
not only living organisms - humans, plants, and animals -
but also nonliving things, such as the sunlight, the soil.
and the air. Every ecosystem has its limits. A forest can
support only so many badgers;  river only so many fish.
“This limit s called its carrying capacity. Ecosystems tend
1o have a balance among plants, the animals that cat them,
and predators. For instance, if there is plenty of grass,
then more deer will be born and more wolves will be born

to hunt them. A lack of grass will cause both deer and

‘wolves to die off.

The ecosystem is the broadest subject that ecologists study. The ecosystem enables

them to see the overall relationships
between populations and communities. It
also enables ecologists to make climate
and weather comparisons between
different biomes.

Studying an ecosystem is like taking.
several steps backward to view an
environment as a whole. For example, if
you stand next to the large pine tree in
which we saw the cardinal and the

squirrel, you can learm many things about
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that tree. If, however, you step back a little, you can see other trees and animals

that live around it If you step back even farther, you can sec the whole community of
trees and animals. One more giant step back, the whole world becomes your field of
observation. You can then learn the purpose of the sunlight, the streams, the rain, and
the wind.

The ecologist uses the skills of other man of science to help him study ecosystems.

Ushy Men Study Ecclegy

Why would scientists want to spend their lives studying ccology?

There were two
problems in the
United States that
had helped
encourage men to
study ecology.
First, someone
brought a few
water hyacinths
10 the southem
United States
from South
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America. Disease and insects control the water hyacinth population in South America,
but in the United States, these plants have few natural enemies. The plants were
troduced into streams and rivers and began to multiply rapidly-doubling in number
every ten days. Water hyacinths soon clogged the waterways wherever they were
introduced. They also covered the water surface completely, destroying all plant and

animal life below. Boats even found navigation impossible on the water hyacinth-
clogged waterways.

Then, a large South American rodent called the nutria was introduced
United States. The nutria is known to feed upon water plants such as the water hyacinth.
Nutria fur is also in demand for the fur glove and clothing industry. Both purposes for
introducing the nutria have proved successful, but the nutria has become as serious a
pest as the water hyacinth. Not only do nutria eat harmful water plants such as the water

(0 the southern

hyacinth, but they also eat rice and other crops, thus causing serious destruction in the
state of Louisiana.

Changes in the balance of life, such as the introduction of the water hyacinth and the
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nutria into the United States, can create problems for man as well as for the plant and
animal world. Men study ecology to increase their knowledge and understanding of the
‘world in which they live so that they might help solve such problems.

The balanee of nature

‘Whenever the habitat of a community of organisms is suddenly changed or destroyed,
the organisms must either change to meet the new conditions, move to another habital,
or die. People need to try to preserve the balance of lfe in our environment. The purpose
of this balance is to keep one kind of living thing from multiplying to the point that it
becomes harmful to the other organisms. For example, if all the foxes in a commaunity
were to die, the number of rabbis would increase greatly. The increased number would
need much more food. This would mean less food for the other animals of the
community. Many of them would also die.

Cucles of nature

There are six Cyeles of Nature. In order to maintain the balance of life the following
cycles are used. You see, i the nature cycles, the waste products of one organism are
often converted into nutrients for other organisms. In all the cycles of nature the same
‘materials are used over and over to nourish and refresh living things. How does the rain
work in the nature cyles? Rain is part of the water cycle which is very necessary to both
plants and animals.



[image: image11.jpg]The water cycle
involves two basic
steps: condensation
and evaporation.
Water condenses into
droplets and falls as a
rain from the clouds
to the earth. This
process is called
“condensation”. Rain
falls on the land and

the ocean and replaces the water that is lost by the process called “evaporation’” in the
process of evaporation, the sun heats the molecules of water and starts a rapid movement
of the molecules, which causes them to escape, or evaporate, from the liquid. These free
water molecules floa into the air n the form a gas, or vapor. The water molecules then
condense to form clouds and fall again as rain upon the earth, beginning the water cycle
again.

‘Some water remains in the soil and is used by plants i the process of photosynthesis.
Water used by living things belongs to the water cycle but goes through a long series of
steps before it returns to the air.

‘Estimated Residence Times of the World's Water Resources
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2. Carbon dioxide cycle
Carbon dioxide is found in the atmosphere (air). This carbon dioxide s an end product
of the process of respiration of living things. Plants then use this waste carbon dioxide in
the process of photosynthesis and give off oxygen as a waste product. We must have a
constant supply of oxygen to breathe in order o survive, This is a simple version of
carbon dioxide cycle. The Carbon

Cyele is a complex series of

¥ processes through which all of the
carbon atoms in existence rotate. The
same carbon atoms in your body
today have been used in countless
other molecules since time began.
‘The wood burned just a few decades
ago could have produced carbon
“j dioxide which through

S hotosynthesis became part of a
plant. We believe that it vital o understand how the carbon cycle works in order to see

the danger of it nof working. Therefore, lets look at a sample carbon cycle and explore
how carbon atoms move through our natural world. Plants, animals, and soil interact to
make up the basic cycles of nature. In the carbon cycle, plants absorb carbon dioxide
from the atmosphere and use it, combined with water
they get from the soil, to make the substances they need
for growth. The process of photosynthesis

incorporates
the carbon atoms from carbon dioxide into sugars.
Animals, such as the rabbit pictured here, eat the plants
and use the carbon to build their own tissues. Other
animals, such as the fox, eat the rabbit and then use the
carbon for their own needs. These animals return carbon
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dioxide into the air when they breathe, and when they die, since the carbon is retured to
the soil during decomposition. The carbon atoms in soil may then be used in a new plant
or small microorganisms. Ultimately, the same carbon atom can move through many
organisms and even end in the same place where it began. Herein lies the fascination of
the carbon cycle; the same atoms can be recycled for millennia! When you cat that plant,
the same carbon from the wood which was burnt can become part of you. The carbon
cycle is the great natural recycler of carbon atoms. Unfortunately, the extent of its
importance is rarely stressed enough. Without the proper functioning of the carbon
cycle, every aspect of life could be changed dramatically.

More s involved in the carbon dioxide cycle. Coal and i, which are found in the
ground, are cxamples of carbon fuels formed from plants and animals. These plants and
animals decayed without the presence of oxygen. Under the pressure and heat caused by
the material piled on top of them, they were converted to coal and oil. When coal o oil

is bumed as a fuel in factories and homes, the carbon dioxide returns to the atmosphere.
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Lightning bolts began to strike the sides of the mountains, causing a tremendous boom

of thunder with each strike, Lightning is really dangerous and powerful. Lightning

charges the air with usable nitrogen, which the rain then washes to the ground as

nitrates. Nitrogen is necessary for plants to grow. The main component of the nitrogen

eycle starts with the clement nitrogen in the air. Two nitrogen oxides are found in the air
as a result of interactions with oxygen. Nitrogen will only react with oxygen in the
presence of high temperatures and pressures found near lightning bolts and in
‘combustion reactions in power plants or internal combustion engines. Nitric oxide, NO,
and nitrogen dioxide, NO2, are formed under these conditions. Eventually nitrogen
dioxide may react with water in rain to form nitric acid, HNO3. The nitrates thus formed
‘may be uilized by plants by nutrient. Air is nearly eight percent nitrogen, but until
lightning changes the nitrogen in the air to a usable nitrate form, plants cannot benefit
from it.
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Nitrogen in the air becomes a part of biological matter mostly through the actions of
bacteria and algae in a process known as nitrogen fixation. Plants called “legumes” such
as clover, alfalfa, and soybeans form nodules on the roots where nitrogen fixing bacteria.
are responsible for converting free nitrogen into usable nitrates. Peas, clover, and
peanuts are all examples of legume plants. Lets pull up the clover to see how the
bacteria live on the roots of this legume. The bacteria on the clover roots are called
“nitrogen-fixing bacteria”. Lumps are formed on the clover roots by these bacteria.

Some nitrogen escapes and returns to the atmosphere, but most of the nitrates stay in the

soil for other plants to use. Decaying plant-and-animal matter also provides nitrogen for

the soil.

Al that was left of the raccoon
was a few bones, hair, and some
dried skin. Energy moves in the.
natural world through a series of
changes. You can see by the

‘appearance of the raccoon that

energy changes as it is used

-ﬂn‘.a..._‘ throughout I processes. Plarts

change the energy of the sunlight into food through the process of photosynthesis.
Animals eat the food of plants, and their bodies turn the food into energy for movement

and growth. Man benefits from both plants and animals. He gets his energy from the
plants and animals that he consumes. This energy enables him to move and grow. When
raceoon, the decaying matter is added to the soil, which,

living organisms die, like
intum, is used by the plants
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sunlight and other materials from the environment to make food i their leaves and
stems.

Animals and people make up the second link of the food chain and are called
“consumers”. Animals, such as the rabbit, eat plants. Some animals, such as the hawk,
eat other animals. A careful balance between food producers and consumers is
necessary. If the producer population s decreased, the consumer population will be
affected, too.

“The third important link in the food chain consists of the “reducers”. The reducers are
responsible for decaying dead bodies. Bacteria and fungi are the major members of the
reducers’ group. The bodies of dead producers and consumers decay as a result of the

nment.
“The sunlight and soil provide

the environment for the grass,

which is a producer. The cow is a

first consumer. The grass caten

‘material for growth and energy.
8 Other consumers, including man,
depend on the cow for their food.

If cow dies, reducers, such as
bacteria and fungi, break its body down into nutrients that help plants grow. This.
example makes up a simple food chain. Most food chains are much more complex.

‘The total set of all the food relationships (such as that of the cow and the grass) of &
community of the organisms makes up what ecologists call a “food web". The food web
of our world is made up of many food chains. No food chain exists alone. Members of
one food chain affect other food chins.

To show the complete food web you would need a chart showing every organism in

existence today. The food web i much t0o complex to be illusirated or charted.
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sunlight and other materials from the environment to make food i their leaves and
stems.

Animals and people make up the second link of the food chain and are called
“consumers”. Animals, such as the rabbit, eat plants. Some animals, such s the hawk,
eat other animals. A careful balance between food producers and consumers is
necessary. If the producer population is decreased, the consumer population will be
affected, too,

The third important link in the food chain consists of the “reducers”. The reducers are
responsible for decaying dead bodies. Bacteria and fungi are the major members of the
reducers” group. The bodies of dead producers and consumers decay as a result of the
reducers. The decayed remains become a part of the environment.

‘The sunlight and soil provide
the environment for the grass,
which s a producer. The cow is a
first consumer. The grass eaten
by the cow is converted into
material for growth and energy.
Other consumers, including man,
depend on the cow for their food.

If cow dies, reducers, such as
bacteria and fungi, break its body down into nutrients that help plants grow. This.
example makes up a simple food chain. Most food chains are much more complex.

“The total set of allthe food relationships (such as that of the cow and the grass) of a
‘community of the organisms makes up what ecologists call a “food web". The food web
of our world is made up of many food chains. No food chain exists alone. Members of
‘one food chain affect other food chins.

“To show the complete food web you would need a chart showing every organism in

existence today. The food web is much too complex to be illustrated or charted.
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As soon as an animal cats a plant, a food chain is formed. A food chain is a sequence
of organisms in which cach is food for the next member in the sequence. The surface of
the sea swarms with billions of microscopic plants, called diatoms. With other plants

such as seaweed, diatoms form the first link in the most marine food chains. All
subsequent links in the food chain are consumers, or the animals.

All animals are heterotrophs (“other-feeders™), since they find energy by consuming
other living things.

1. Herbivores cat plants, becoming primary or first-order consumers.

2. Camivores cat herbivores, becoming secondary or second-order consumers.

3. Other camnivores may eat the second-order camnivores, so they are third-order
‘consumers. Some carnivores may eat both het
them both second- and third-order consumers on different food chains.

4. Atevery tropic level, decomposers (bacteria, fungi, moss, and lichen) make use of

res and camivores, making

the wastes and remains of dead organisms. They use the energy in these decaying
remains to fuel their own metabolism. They also break down organic compounds
into inorganic ones, making substances available for reuse.

Food chains can have as few as one link, or as many as six. Very few food chains have
‘more than six links. Why? The food web consists of the transfer of energy from one




[image: image19.jpg]-18-
specics to another. Most of the energy transferred is used up by the consumer — only
10% s available for the next animal. By the sixth tropic level, very litle energy remains
0 be consumed.

The animal at the top tropic level of a food chain faces no predators, but these species
often face the greatest chance of extinction, since they depend on the food chain.

6. Marine food chain
As far as we know, nearly all lfe in the ocean is dependant on plants. Only plants have
the ability to manufacture food out of inorganic substances, such as energy from the sun.
“Thus all animals are dependent on the plants, since animals cannot derive nutition from
the inorganic substances. Plants produce; animals consume. Being producers, plants.
form the first link in the food chain.

Phytoplankion is the first level of our food chain, followed by the zooplankton, which
feeds on the phytoplankton. The zooplankton is then eaten by krill, fish and other

crustaceans, which all go on to be eaten by big fish, penguins, seals, walruses and
‘whales (Orcas or the killer whales). The food chain continues when these are eaten by

‘mammals like polar bears (Vegas).

If you think about the food chain logically it is easy to understand how, without
plankton, all ofthe oceans animals would die. Without phytoplankton, zooplankion
would not have food and die. Without zooplankton, krill, smaller fish and other
crustaceans would have nothing to eat and they would die, et etc. Until finally you get
all the way out to large mammals like whales, dolphins, and manatees. Al animals in the
ocean depend on plankton for survival.
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‘Although humans don't currently feed off polar bears and fish as their entire diet, at
one time we did.

Food chain In a marine ecosystem

Hunter-gatherers
relied on meat and
fish as part of their

t daily diet. Without

plankton they
‘would not have had

\ 5 acces o many
“ Kinds of meat and

fish. Meaning,

hunter-gatherers would have had to rely solely on the food that they gathered, rather

{han caught and Killed; hese include roots, and berries and nuts. These foods would

eventually have become so sparse that arge groups of hunter-gatherers would have
Starved to death, (Pearson) Seafood has played an important ole throughout history and

still does today.

Onganianea that tive tsgethon,

1f you start walking in the forest you can meet special plants on rocks. These are
lichens. Lichens are two organisms (fungus and alga) that live together in a special
relationship. Lichens demonstrate one of the three types of special associations between
two organisms. These thre types of associations are: those that arc helpful to one of the

two organisms, those that are helpful to both organisms, and those that are harmful to
one organism.
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L Relationships helpful to one organism
Organisms belonging to the first group have a relationship in which one of the
organisms is helped, or benefited, in some way. This benefit may be food, shelter, o
transportation. Lichens, orchids, and Spanish moss grow most often in trees to provide

themselves with support and to be located
nearer the sunlight. Since they carry on
photosynthesis, they do ot need to use the tree’s
food supply. Their roots draw moisture from the
air.

Many associations of the first group in which

one organism is helped are found in marine,
environments. Bamacles are
‘good examples. Some bamacles attach themselves
to whales. The barnacle benefits from this association in that the whale provides

transportation for the bamacle.

or ocean,

‘The association between the remora and the shark is also a good example of one
organism benefiting from another. The remora attaches itself to the shark’s belly to
obtain a free ride. The remora also feed
on the leflover food that falls from the
shark’s mouth. Thus, the shark benefits

the remora in the areas of food and
transportation.

“Then lichens belong to the first group,
because they benefit by sometimes

living on trees.
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2. Relationships helpful to both organisms
‘Sometimes the two organisms are so dependent on each other that they are not able to
on. You remember that the lichen
consists of a fungus and an alga. The fungus collects moisture and provides support for
the alga, which, in tum, makes food for both of them through the process of
photosynthesis. Withou the moisture of the fungus, the alga could not make food, and
without the food of the
alga, the fungus would die.
‘These two organisms live
50 closely together that

‘many have mistaken them

live apart. The lichen is an example of this assoc

10 be one plant.
Some organisms do not
necessarily live together
but still benefit one

another. God examples of

this kind of association are
the honey bee and various flowering plants. The plant depends on the bee for
‘pollination, or cross-fertilization. In turn, the plant provides nectar for the bee. The bee
then makes honey from the plant nectar.

Many animals have a special association with man from which both benefit. Since
‘most of these animals are domestic (tame), they are not able to survive by themselves as
are the wild animals. Man cares for domestic animals and feeds them. They, in tum,
provide a food supply, enjoyment, or help in riding us of pests, such as mice.

‘There are both organisms which are helpful to each other. When the cows graze in the
pasture many large white birds stay in the fields with the cows. The dairy farmers call
them egrets. The egret ride on the cow’s back. They pick ticks off the cattle, and that the.
cattle liked for the egrets to do that. Wil the cattle and the egrets be examples of animals
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that help each other? Yes, the cattle benefit from the removal of the parasite ticks, while
the egrets benefit from eating the ticks as food.

3. Relationships harmful to one organism

When caterpillar hatch into fly larvae, the larvae will burrow into the body of the
caterpillar and feed. Just as the caterpillar dies, the fly larvae will be ready to go into
their pupa stage. The parasites on the caterpillar help to control the caterpillar
‘population. Caterpillars are parasites on the leaves of the tree, just as the fly larvae arc
parasites on caterpillas. If al of the moth and butterfly eges hatched into caterpillars,
which in tum survived to

become new moths and
butterflies, all our trees
would be bare and our crops
would be consumed by the
parasites. In this case, one
organism, the parasites, lives
at the expense of the other
organism, the host. The host
is harmed and is something killed by the parasite. Parasites take food and liquids from
their host.

Parasites may be either plants or animals. You already know about some kinds of
parasites, such as the ticks, lice and fleas, which attach themselves to the outside of a
host. All the organisms that cause infectious diseases are parasites, t00. The mistletoe
plant s like the orchid in that it gets its support from another plant,  tree. The mistletoe,
however, is a harmful parasite, because it also sends its roots into the tree in order to gt
water.
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Beé wenoBesecTB0 B TeeHHe NoTH moncToneTs. TosKo 3a nocnexuie 15 ser
sarpsanerio Gonee 100k’ Gaiikanscxofi Boxs!. Ha akeatopwio 03epa exeroaio
nocrymaer Gonee 5000 T edrenponyros, 7500 T HiTparos, 13000 T X10piI0s W
ApyrHX sarpasHITenc. ViHsE NOTARIIOT, 41O TOSKO PA3Mepkl 03epa #
orpoMHITi 05beM BTN MACCH, A TAKIKE CTIOGOGHOCTS HEKOTOPHIX
MHKPOOPFAIIMOR YHACTROBATS B TPOIIECCAX CAMOOHHIICHITS, CIACTIOT

axockcremy Balikana oF nOHOF AerpazaLL.

7o KACAETEA MOPCKX SKOCHCTENM, TO CKOPOSTS TIOCTYILICHIA B HITX
JArpASHAIONIIX BELICCTS B MIOGEAHEE BEMR O%eih B3pocia. Exerozio b oxeart
cBpacsimaetes 20 300 APy, M’ CTOHLIX BO, 90% KOTOPEIE HE MIOABEPTAIOTCA
e BapHTETHO OMHCTKe. MOpCKHE KOCHCTEMs! TIOZBEPIaIoTes BeE GombuieNy
HTPOTIONeHHOMY BO3CHCTBHIO TOCPE/ICTAAM XHMIECKHX TOKCHKAITOB,
KOTOpL, AKKYMYAHPYACh THIPOGHOKTAMH 110 TPOGIHECKOTi 11eTH, MPHBOTST K
MG KOTCYMCHTOR e BEICOKIEX MOPSIXOB, B TOM WHCI I HATEMHEX

KHBOTHBLX, HaIpHMED MOpEIHX L, CpeH XHMITICCKIIX TOKCHKAHTOR
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HAHGOTHITYIO ONAGHOCT AU MOPCKOH GHOTS! 1 YETOBCKa NPEACTABTAIOT

~HeTABIE YTTIEBO/IS! H TAK e MECTHIATS.

(OjHaKo, HEGNOTPA Ha HEKOTOPEIE YCTIEXH B IOHCKe I eXTHBIBIX CPeXCT,
THKBHPYIOUIIX SAIPASHCHIS, O PEIEHTH MPOGICM! TOBOPHTS paiio. Tonbko
‘BHeIpetTeM HOBIX METOIUK OFTHCTOK KBATOPHt BOSMOXHO 0GCCIIEHTS HHTOTY
Mopel i oxearos. HanGonee cepséstolf mpoGienoil Mopeli # OKeatiop B Hamext
CTONeTHM SBICTCA SATPASHEHE HeTHi0, TIOCATCTBHA KOTOPOFO yGHTEIBih
Juns sceli warsin wa 3ewne. Tlosrowy 8 1954 roay 8 Jlozoke npouiia
MEAIYHAPOHAS KOM(CPEHIIS, CTABHBLI UETHO BHPAGOTATS COPIACOBANNbIE
JelicTans 10 oXpaste MopeKoH cpemst oT arpasHei Hedrsio. Ha el Guira
pHHSTA KOHBEHIAA, ONPEACTAIONIES OG3AHHOCTH OCYAAPCTB B 310 0fnacTH.
Hose 5 1958 roay B Keltene Gotis IpHHSTS! Cuté 4 OKYMEHT: 06 OTKPHITON
MOp, O TePPHTOPHATSHOM MOpE i IPHTEKAILeH S0HE, O KONTHHEHTATHHOM
eTs e, 0 PHIGOTOBCTRE H OXPAHE JKHBHX PECYPCOR MOPA. ITa KOHBEHLI
1OpHIHYECKH 3AKPCIILIH MPHHIATEL H HOPMB! MOPCKOrO npasa. O 0GAswBam
KaKIyio CTpaHY PaspaGoTATS  BRCCTH B EHCTBIE SAKOHEI, SATPEIAONHE.
AFpESHATS MOPCKYIO CPEy HedhTHH0, PATHOTXOTAMH i APYTHMH BPEIHbMK
BemecTBaML.

Tipommeuras 5 JIOHTOHE KOH(CPEHIIIS MPHHAIA JOKYMEHTS! 110 MPEAOTEPALIEHHIO

arpasHeHis € CYIOB.

C 1993 roza 64121 sanpemen CGpOC KHIKHX PATHORKTHBHbX OTXOIOB, HO
HCTeHNOCTS WX HeYKAOHHO pacter. [103ToMY B ENAX 3aMUTH OKpYXaromeii
cpetst B 90-¢ FOM CTATM PapAGATHIBATECA NpOCKTl oweTiH KPO.

B MOpS H OKEaHbI HEpe3 PekH, HEMOCPEICTBHHO C CYLUK, A TaioKe ¢ CY0B 1 Gapi

MoMANaIOT KIKHE H TBEpsIe GbTOBHE OTXOASL HacTs oTHX sarpasmelHil
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oceaeT B IPUGPeKHOM 30HE, & 9acThb MO BIHSHHEM MOPCKHX TeyeHuHd U BeTpa
pacceHBaeTcs B PasHEIX HAIPABICHUAX.
BbiTOBBIE OTOPOCH! 0UEHE OLACHBI, TaK Kak ABILIOTCA NEPEHOCTHKAMH Gosestei
yesioBeKa: GPIONIAOTO TH(A, AM3EHTEPHH, X0nepsl. OHU TAKKe COAEPHKAT
3HAYNTEIHHOE KONMUECTBO KHCIOPOJONOTICLIAIOMHX BellecTs. Trep/bie
GEITOBBIE OTGPOCH! ABISIOTCA IPHIMHON aBapHii B CYIOXONCTBE, OMYTHIBAS
rpeGHbIE BUHTHI CY/OB, 3aCOPss TPy OONPOBOABT CHCTEM OXJIAKICHHS IBUTATENEH.
V3BeCTHBL CITyYas rUOeI KPYITHEIX MOPCKHX MIIEKOTUTAIOMINX H3-32
MeXaHHYecKOH 3aKyMOpPKH NETKHAX KyCKaMy CHHTETHYECKOH yIIaKOBKH.
O6ecIOKOEHHOCTh OBIIECTBEHHOCTH He(TAHEIM 3arpA3HEHHEM OBYCIIOBICHO
HEYKIOHHEIM POCTOM SKOHOMHYECKHX NOTepb B PhIGOTOBCTBE, TYPH3ME H IPYTHX
cepax AesTeNbHOCTH.
OueHb AA0BUTH PACTBOPHMbIE KOMIIOHEHTH! HedTU. OHH HEPE/KO CTAHOBATCH
TPHYHHOMN rH6eny phIObl, MOPCKUX NTHIL
CHOCOBHOCTE BOBI K CAMOOUHIIICHHIO NOPOH OKA3HIBAETCS HEJOCTATOYHOI,
4TOGHL CIIPABUTBCA C [IOCTOSHHO YBEINIHBAIOIIMMCS KOTHICCTBOM cOpachIBacMBbIX
0Tx0/10B. [ToJl BIUAHHEM TeueHMI 3arpA3HEHHs [IEPEMEIIMBAIOTCA i 04eHb 6bICTpO
PACIPOCTPAHSAIOTCS, OKa3bIBAs BPEHOE BO3ACHCTBHE Ha 30HbI, Goratsie
JKHBOTHBIMH 1 PACTHTENBHOCTBIO, HAHOCS CEPEIHBIH YLEepO COCTOSHHIO MOPCKUX
IKOCHCTEM.
ExkeronHo B oKeaH rionaaaeT Goneel0 MiH.T HeQTd. B nepuon Mexay 1973-84
rr.e CLIA MHCTHTYTOM OXpaHbl OKpPYXKAIOIIeH CpeIbl i SHEPTETHKH OTMEHCHbI
12000 cyuaes 3arpa3Herns Boi He(Trio. HaneceHHb ymepG orpoMet.
HarpumMep, MOCTeACTBHA B CBA3H ¢ THOEBIO B 1995 roay remnoxona «Jlota» y
KepueHCKOro MposuBa B A30BCKOM MOPE OLEHHBAIOTCS B 7 MITH. JOJLIApOB.
K nadany 80-5IX roZI0B B OKeaH €XEroiHO MOCTyTalto OKoJIo 16 miH. T HeDTH, YTO
coctasnsno 0.23% Muposoit 100BI4H.
B kavecTBe pUMepa NpUBeAeHa TAONUIA, B KOTOPOH HAMMANHO NOKa3aHo
HM3MeHeHHe COCTaBa 3arpA3HEHHOM BOJBI H UHTEHCHBHOCTH IPOHHKHOBEHUA B

BOJY CBeTA.
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3aki0UYeHue.

3amyTa okpyxatoliell cpespl B HACTOAUIee BpeMs ABIIAETCA gpe3BBIYARHO
BaKHO# 3a7aueil.

OnHaKo peluTh SKOJIOTHYECKYI0 IpobeMy He ITpocTo. JenoBeyecTBo He MOXET
OTK23aThCA OT COBPEMEHHOMN LMBUITH3A1HA-HCTOMHAKA BIarononyus 1
KOMQOPTHEIX YC/OBHI JKM3HH, H B TO e BPeMsl CO3/atomeH HeOnaronpusTHbIE
yCIoBus, cnocoGHbIe TOATONKHYTH Guocthepy Ha nepexon, HCKITIOUaKOI
BO3MOXHOCTB CYIIECTBOBaHKS B Helf genoeka. K COXANCHMIO, HEKOTOPbIC
nomoOHbIe KoneGaHus oKa ele 10 KOHIA He BhIABIICHEL.

COBepIICHHO SCHO, YTO SKOJOTHUECKHE MPOGIEMb! BO3MOXHO PeIlaTh
YCHIIMSIMHA BCeX CTPaH ¥ HapOZOB.

Jlnst 5T0ro HeoOXOANMO H3MEHHUTE OTHOLICHHS HeNOBEKa K XKUBOTHOMY H
PacTHTENBHOMY MHPY [UIAHETbL, OCO3HATD nemorpaduyeckHe IpodIEMBI U CAes1aTh
MHOTO€E JIpyroe. YCIelHoe pelieH e Beei COBOKYMHOCTH BOHUKAIOWIMX
HKOJOTHYECKHX H HHbIX IPoBJeM HE BO3MOXHO 03 HayTHOrO Npe/BHACHHA
pesyNbTaToB N10GoH nmpupononpeobpasyowel 1 COLMAIbHON AeATENFHOCTH
nozed.

JT0 CTAHET BO3MOYKHBIM JIUIIL OPH YCIOBUYU IT00aNBHOTO 0XBaTa OCHOBHBIX
cep uenoBevecKoii ACATENEHOCTH CHCTEMaMH NIPeBHACHHS, YIIPABICHUA H
KOHTPOJIAL.

TMocnencTsHs, K KOTOPEIM BEIET PACTOYHTENbHOE, HEOSPEIKHOE OTHONIEHHE
venopeuecTsa K OKeaHy, Y)KACAIOIHM. YHUATOXKEeHHe TUIAHKTOHA, PhI0 M Apyrux
obuTaTenell OKeaHCKHMX BOJ - Janexo He Bcé. Yinepd Moker OblTb ropasfio
GonsumM. Bemb y MupoBoro oxeaHa UMeroTcs OOLUeMIaHeTapHbIe byHKIHU: OH
4BJISETCA MOLIHBIM PEryIsTOpOM BJarooGOpoTa M TEILIOBOTO pexuMa 3JemiH, a
TaKkke LUMPKYIAUMH €& armoc(epsl. 3arpssHeHHs CIOCOOHSI BEI3BATH BechbMa
CYILLECTBEHHBIE M3MEHEHHA BCEX JTHX XapaKTepUCTHK, W3HCHHO BaKHBIX JUIA
peuMa KIMMaTa M TOTOfibI Ha BCell MiaHere. CuMnTOMBl TaKUX W3MEHEHMN
HabntonaroTes yxe cerofHs. IIOBTOpSIOTCS JKECTOKHE 3aCyXW W HaBOAHCHHA,

TIOABJSIIOTCA paspyUIMTENbHEBIC YparaHel, CHIIbHEHIIe MOPO3bl IPUXOAAT JaXe B
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rpomKH, TA€ WX OTPORy He Ghano. OXpaua OKeaHa SRISeTCH ONHOR M3
FHOGATMHAX MpOGeM HeloBenecTsa. MepTBLi OKcaH - MepTBAS MIGHET, 3

AN, 1 BCE UCTOBEHECTBO.
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