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MODULE  5

WHAT  LIGHT IS
5.1. Speaking:   name all the ways of getting

light you know. What way do

you use more often?

  Say how people 

illuminated  their homes before they discovered electricity?
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5.2. Listen and read the text and say what two phenomena do scientists use when they tell about the light nature.

   The form of energy that illuminates our world is called light. It usually comes from 

hot objects, like the sun or fire, but it is also produced by electricity and some

chemical reactions.  

   Light is the only part of the electromagnetic spectrum (which includes microwaves,

ultraviolet rays, and X-rays) that is visible to the human eye. It travels at 186,000 miles

(300,000 km) per second, and nothing can travel faster. 

[image: image3.wmf]      Like other forms of energy, light travels in 

waves, but it can also travel in packets 

of energy called quanta.
  This enables it to travel through a vacuum.
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5.3. Read and listen the text about

        James Maxwell and say what was his contribution in science.
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    Born in Edinburgh, Scotland, the physicist James Clerk Maxwell has been described as the most brilliant scientist of the 1800s.

     His best-known work established a link

between electromagnetism and light.

    This research later helped the German physicist Heinrich Hertz (1857-94) to build the first radio-wave transmitter.

    During his carrier, Maxwell produced new theories on many scientific problems of the day:

· the physical properties of gases;

   -    the nature of the planet Saturn's rings;

· how humans perceive colours; 

 and a demonstration of colour photography.

    However, the complexity of his theories meant that he received

little public recognition.

5.4. The Double Nature of Light.

       Light comes from the electrons which surround the nucleus of every normal atom. One of the electrons can jump from a higher energy level, or orbit, to a low energy orbit. At that moment it radiates a quantum of light. 

      What is light? It’s energy of cause.  And it can demonstrate us properties of the stream of little particles  and properties of the wave.

       How can we observe these two phenomenon?

                               to radiate - излучать 
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5.5.  Reflection.
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[image: image9.wmf] Rays of light, like all forms of energy that travel in waves, can be reflected.  Light rays are

reflected when they hit a shiny or silvered surface, such as a still pool of water or a mirror.

   Reflection involves two light rays - the incident, or incoming ray, from an object,  and the

reflected, or outgoing, ray,  which bounces off the reflecting surface.

    The two rays are at identical angles to the

reflecting surface on either side of an imaginary line.


incoming ray – падающий луч      

outgoing ray – отраженный луч

     (             - угол падения

      (           -  угол отражения


5.6. Refraction

   Refraction is a property of all types of energy that travel in waves, including light.

Light waves normally travel in straight

lines, but when they pass from one

transparent material to another, they usually refract, or bend.

   Refraction occurs because light

travels at different speeds in different materials. As light from a material with a low density, such as air, enters a material with a high density, such as water,

its speed is reduced. This causes

it to bend (except when it enters a material

at a right angle).

Refraction  -  преломление
Say what is the cause of refraction?
5.7.Writing.  Read and listen to the text about  SPECTRUM.

      Paint the rainbow with coloured pencils and write the article to the science magazine with your opinion about it. What plays the role of  the prism in our atmosphere .  

 White light is a combination of lights of different colors red, orange, yellow, green, blue, indigo, and violet. These colors are known as the spectrum and are revealed when white light passes through a prism. 

  When an object is heated it begins to glow, giving off

electromagnetic waves that we see as colors. The object changes

color as it gets hotter (starting at red and ending at

white) because the wavelengths become shorter.


5.8. Quantum Theory.


  Quantum Theory explains the

behavior of light  and other forms of energy in the

electromagnetic spectrum.    Quantum theory explains how light behaves in some ways like waves, and in other ways like streams of particles, which are in fact packets of energy called a quantua (one packet is called a quantum).

  There are three

instances, shown here, when

light can be explained only in

terms of quanta.

How do you understand the term ‘quantua’?

5.9. How can people observe the Universe?

What rays bring us information about it?


The Universe contains everything that exists  - not only the Earth and everything on it,  but also all the

planets, stars, and galaxies, and the space in between them.

 The sun, at the center of the solar system, is just one of about 100 billion stars in our galaxy, or collection of stars, called the Milky Way.  

 How long does light go from the Sun to the Earth and from the center of our Galaxy to the Earth?

Review

1  For questions 1-7 read the text below and decide which answer A, B, C or D answer fits each space.

     In the 17 century  two  (1)…. appeared at once. They were the particle theory and the wave theory.

     The particle theory described the (2)………as a stream of  (3)………. And the other theory considered the light a wave process.  He particle theory was invented by

(4)……… Isaac Newton. And the wave  theory  was (5)… …    of by Gugens.

(6)…… can say exactly what the light is. Because such (7)…… like radiation  and

absorbation can be explained only by particle theory. And reflection and straight moving

of light can be explained only by the wave theory.

                            A                       B                           C                         D

   1                  books                theories                   films                   ideas

   2                  wave                   light                       energy                ray                     

   3                 electrons             parts                      bodies                particles

   4                   old                    famous                    brave                handsome

   5                 thought              known                       learnt                brought

   6                 nobody              everybody              somebody           anybody

   7                  things                 thinks                  phenomena        experiments
2 Answer the questions.

  1,  Which scientist understand how humans perceive colours?


2 Who found a link between light and electromagnetism?

3 What is the low of reflection?

4 In what order colours in rainbow change each other?

5 How does   light travel normally?

6 Why can light travel through a vacuum?

3 Do the test.

     !.   What theory explains the light nature?

                  a) quantum theory             b)  theory of relativity 

     2.  A quantum is   …………

              a) the distance between electrons        b) one packet of energy

     3. Light travels in the material with low density  ………..

               a) faster                   b) slowly

     4. … … … can travel faster then light.

                a)  radio waves                 b) nothing
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