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                                                Abstract
The emergence of the ozone holes increases the risk of skin cancer, cataracts, and a suppressed immune system. And also can damage terrestrial plant life, single cell organisms, and aquatic ecosystems.
There are two theories of ozone holes. Some scientists argue that the ozone hole resulted from human activity. But other scientists believe that the cause of ozone depletion are the natural factors.
During the research we have come to the conclusion that human factor has little effect on the formation of ozone holes. The main reason for their occurrence is a natural factor: the action of volcanoes, atmospheric pollution by industrial emissions and arctic autumn.
                                           Introduction
 
Ozone depletion describes two distinct, but related observations: a slow, steady decline of about 4% per decade in the total volume of ozone in Earth's stratosphere (the ozone layer) since the late 1970s, and a much larger, but seasonal, decrease in stratospheric ozone over Earth's polar regions during the same period. The latter phenomenon is commonly referred to as the ozone hole.

The detailed mechanism by which the polar ozone holes form is different from that for the mid-latitude thinning, but the most important process in both trends is catalytic destruction of ozone by atomic chlorine and bromine. The main source of these halogen atoms in the stratosphere isphotodissociation of chlorofluorocarbon (CFC) compounds, commonly called freons, and of bromofluorocarbon compounds known as halons. These compounds are transported into the stratosphere after being emitted at the surface. Both ozone depletion mechanisms strengthened as emissions of CFCs and halons increased.

CFCs and other contributory substances are commonly referred to as ozone-depleting substances (ODS). Since the ozone layer prevents most harmful ultraviolet light  wavelengths (270–315 nm) of ultraviolet light (UV light) from passing through the Earth's atmosphere, observed and projected decreases in ozone have generated worldwide concern leading to adoption of the Montreal Protocol that bans the production of CFCs and halons as well as related ozone depleting chemicals such as carbon tetrachloride and trichloroethane. It is suspected that a variety of biological consequences such as increases of skin cancer, cataracts, damage to plants, and reduction of plankton populations in the ocean photic zonemay result from the increased UV exposure due to ozone depletion.

                                           3 Ozone layer
 
Before describing ozone hole it is necessary to define the term “ozone”.
Ozone (O3), or trioxygen, is a triatomic molecule, consisting of three oxygen atoms. It is an allotrope of oxygen that is much less stable than the diatomic allotrope (O2). For nearly a billion years, ozone molecules in the atmosphere have protected life on Earth from the effects of ultraviolet rays.
    
Ozone forms a layer in the stratosphere, thinnest in the tropics (around the equator) and denser towards the poles. The amount of ozone above a point on the earth's surface is measured in Dobson units (DU) - typically ~260 DU near the tropics and higher elsewhere, though there are large seasonal fluctuations. 
The ozone hole - a local decrease in the concentration of ozone in the ozone layer of the Earth.
                                      3.1 The effect of ozone holes
The ozone layer resides in the stratosphere and surrounds the entire Earth. UV-B radiation (280- to 315- nanometer (nm) wavelength) from the Sun is partially absorbed in this layer. As a result, the amount of UV-B reaching Earth’s surface is greatly reduced. UV-A (315- to 400-nm wavelength) and other solar radiation are not strongly absorbed by the ozone layer. Human exposure to UV-B increases the risk of skin cancer, cataracts, and a suppressed immune system. UV-B exposure can also damage terrestrial plant life, single cell organisms, and aquatic ecosystems. 
Reasons for the formation of ozone holes:
1 Human factor;
2 Natural factor.

  3.2 Human impact
In the past 60 years or so human activity has contributed to the deterioration of the ozone layer.  
Production and consumption of chlorofluorocarbons (CFCs), halons, carbon tetrachloride and methyl chloroform cause the destruction of the ozone layer.
Flying missiles and supersonic aircraft is less significant ozone-depleting factors.
Industrial emissions pollute the atmosphere (nitrogen oxides, dust, aerosols, sulfuric acid).
                                                3.3 Ways of solving
Measures to reduce ozone depletion are: 
1 Chlorofluorocarbon substitute other substances;
2 Chlorofluorocarbons neutralize from the end of their term of refrigerators and air 
   conditioners;
3 Production of halons, carbon tetrachloride, chloroform and restrict;

4 Create artificial lightning in the atmosphere that form ozone Прослушать
На латинице
3.4 The influence of the natureНа латинице
Ozone loss was first detected in the stratosphere over the Antarctic (see appendix  A). Although mid-latitude and Arctic depletion has also been observed, the loss is most dramatic in the lower stratosphere over the Antarctica continent, where nearly all the ozone is destroyed over an area the size of Antarctica within a layer in the lower stratosphere that's many km thick. 

Each spring in the stratosphere over Antarctica (Spring in the southern hemisphere is from September through November.), atmospheric ozone is rapidly destroyed by chemical processes.  

As winter arrives, a vortex of winds develops around the pole and isolates the polar stratosphere. When temperatures drop below -78°C (-109°F), thin clouds form of ice, nitric acid, and sulphuric acid mixtures. Chemical reactions on the surfaces of ice crystals in the clouds release active forms of CFCs. Ozone depletion begins, and the ozone “hole” appears.  
Over the course of two to three months, approximately 50% of the total column amount of ozone in the atmosphere disappears. At some levels, the losses approach 90%. This has come to be called the Antarctic ozone hole. 

In spring, temperatures begin to rise, the ice evaporates, and the ozone layer starts to recover.  

The Antarctic ozone hole was discovered in 1985 by British scientists Joesph Farman, Brian Gardiner, and Jonathan Shanklin of the British Antarctic Survey. 
The atomic oxygen quickly combines with further oxygen molecules to form ozone: 

O2 + hv-> O + O
O + O2-> O3
(1/v = wavelength < ~ 240 nm) 

It's ironic that at ground level, ozone is a health hazard - it is a major constituent of photochemical smog. However, in the stratosphere we could not survive without it. Up in the stratosphere it absorbs some of the potentially harmful ultra-violet (UV) radiation from the sun (at wavelengths between 240 and 320 nm) which can cause skin cancer and damage vegetation, among other things. 

Although the UV radiation splits the ozone molecule, ozone can reform through the following reactions resulting in no net loss of ozone: 

O3 + hv-> O2 + O
O + O2-> O3
Ozone is also destroyed by the following reaction: 

O + O3-> O2 + O2
3.5 Halley Bay, Antarctica
The graph ( see appendix B ) shows the measured total ozone above the Halley Bay station in Antarctica. Each point represents the average total ozone for the month of October. Note the sudden change in the curve after about 1975. By 1994, the total ozone in October was less than half its value during the 1970s, 20 years previous. This dramatic fall in ozone was caused by the use of man-made chemicals known as 'halocarbons' which include the well-known CFCs commonly used in fridges and so on. These CFCs had made their way into the upper atmosphere where the much stronger UV radiation from the Sun had broken them down into their component molecules, releasing the potentially damaging chlorine (and bromine) atoms, which, given the right conditions, could destroy ozone. Regular ozone measurement have been made from the Halley Bay Research Station for many years. Ozone depletion is most marked in the Antarctic Spring, around October. 

The figure ( see appendix C ) shows a schematic illustrating the life cycle of the CFCs; how they are transported up into the upper stratosphere/lower mesosphere, how sunlight breaks down the compounds and then how their breakdown products descend into the polar vortex.

The main long-lived inorganic carriers (reservoirs) of chlorine are hydrochloric acid (HCl) and chlorine nitrate (ClONO2). These form from the breakdown products of the CFCs. Dinitrogen pentoxide (N2O5) is a reservoir of oxides of nitrogen and also plays an important role in the chemistry. Nitric acid (HNO3) is significant in that it sustains high levels of active chlorine (as explained soon). 

However, the problem of ozone layer is not limited to the damaging effects of CFCs and halons. Like all other biospheric processes, the concentration of ozone in the atmosphere depends on many factors, the relationship between all the mechanisms of its formation and destruction. In particular, the ozone concentration is influenced by:
• The intensity of ultraviolet radiation - depending on solar activity, which has a 11 - year and longer cycles;
• Content in oxygen - depends on the production of O2 by plants. His lower reduction of forests by man, plowing soil, at which accelerates decomposition of organic matter, fossil fuel burning;
• Volcanic eruptions - contribute to the atmosphere huge amounts of dust clogging the sunlight, nitrogen oxides and sulfur;
• atmospheric pollution by industrial emissions (nitrogen oxides, dust, aerosols, sulfuric acid) - a drop of acid are the centers of condensation of water vapor, and hence for the formation of clouds.
A number of scientists continue to insist on the natural origins of the "ozone hole". Its causes, they see the natural variability of ozone layer, the cyclic solar activity, while others link these processes with the rift and degassing of the Earth.
3.6 Ways of solving
Humanity can not affect the natural depletion of the ozone layer.
                      Results
Thoroughly having studied with two thearies of formation of ozone holes, we consider that the natural factor is the main reason being that the depletion of the ozone layer by freon is nothing compared to the natural destrictions.
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                           Spelling
During the study, we concluded the following:
1. The human influence on the formation of ozone holes is rather insignificant.
Measures to reduce ozone depletion are: 
a) chlorofluorocarbon substitute other substances;
b) chlorofluorocarbons neutralize from the end of their term of refrigerators and air
     conditioners;
c) production of halons, carbon tetrachloride, chloroform and restrict;

d) create artificial lightning in the atmosphere that form ozone Прослушать
      2. Action of these remedies will minimize the human influence on the formation of ozone holes by 2048.
      3. The natural factor is the main reason of the formation of ozone holes and people cannot influence on it.
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