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Objective: Ensure access to affordable, reliable, sustainable and modern energy for all
679 million people (the EU and the US have a combined population of 770 million) are without access to electricity. They cannot turn on the fridge or the light, they cannot charge their cell phone or tablet at home. 2.8 billion people still prepare food on open fire.
The goal is for all people to have access to affordable, clean and sustainable energy.
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THEORETICAL PREPARATION
Air
Definition of air
Air is a gas found in the Earth’s atmosphere. It helps protect the earth from the sun’s harmful rays. It also helps regulate the planet’s temperature. Air is essential for many processes such as photosynthesis and respiration. If there was no air, living organisms could not survive. The water cycle that takes place in the atmosphere helps regulate temperature, making life possible. Air is an important element in industry, for example in engines, power generation or heating. Air is composed of various gases, including nitrogen, oxygen, argon, helium, carbon dioxide, neon, hydrogen, methane, krypton and xenon (Superia, 2022).
Purity of air
Air pollution has a negative impact on human health and the environment. The increasing development of industrial production and transport has greatly improved our standard of living. Negative aspects of densely populated industrial areas include air pollution. Air pollutants come from a variety of sources, with almost half coming from motor vehicles. Exhaust gasses from vehicles contain many toxic substances that contribute to air pollution. Moving cars also pollute air by dust that they stir up.  Undesirable industrial production can also lead to significant air pollution (Tuček ( Slámová, 2018).
Air quality and health
The respiratory system is the main point of entry of atmospheric gases and pollutants into the human body. Inhaled air must first pass through the nose and mouth, where it is filtered and heated before entering the lungs. After entering the lungs, air is subsequently oxygenated and exchanged with carbon dioxide before being exhaled back into the atmosphere. Solid emissions (dust, ash and soot) and microorganisms (bacteria, viruses, fungi, etc.) can also enter the body through the nose (Tuček ( Slámová, 2018).
Air pollutants 
Primary emissions – primary source emissions are emitted directly from the source without further transformation.
Secondary emissions – secondary pollutant emissions occur when primary pollutants react with each other or with other pollutants in the air, often in the presence of solar radiation. These reactions can produce new pollutants called secondary emissions (Řezanka, 2020).
Emissions
Substances emitted into the air from sources such as chimneys and combustion engines can be harmful to the environment and human health. They are a complex mixture of primary and secondary emissions present in the air. They include dust and aerosol particles (Řezanka, 2020).
Serious effects of air pollution on children’s health
· Increase in the prevalence of acute respiratory diseases
· Increase in the prevalence of chronic respiratory diseases 
· Decrease in the body’s defensive capacity can be caused by a number of factors, including stress, lack of sleep, and vitamin and mineral deficiencies
· Increase in the number of people suffering from allergic diseases
· Delay in the process of maturation of the body skeleton
· Increase in the number of premature births
· Increase in the number of newborns with low birth weight
(Řezanka, 2020).
Effects of dust on humans at work
Dustiness – presence of dust in the air. Dustiness is indicative of particulate pollution. Particles suspended in the air are referred to as aerosols.
Dust – all solid particles suspended in the air.
(Řezanka, 2020).
Protection of health against the negative effects of dust
· Preventive medical examinations
(Řezanka, 2020).
Noise
Definition of noise
Any sound that is unpleasant, disturbing or harmful (Bartlová, A., 2006).
Sound
The vibrations of an elastic medium cause it to alternately thicken and thin, thus propagating an acoustic wave. This medium is usually air but it can also be other materials such as water. This sound is characterized by sound pressure (Pa) and frequency (Hz) (Bartlová, A., 2006).
Infrasound
Sound waves with a frequency below 16 Hz. This is not a physical phenomenon that commonly causes health problems (Bartlová, A., 2006).
Ultrasound
Refers to sound waves with frequencies higher than those audible to the human ear. These waves are often used for therapeutic and diagnostic purposes (Bartlová, A., 2006).
Types of noise
· Steady – does not fluctuate by more than 5 decibels for at least 5 minutes
· Cyclic – noise levels that occur at regular intervals and are of the same magnitude
· Variable – noise levels that vary by more than 5 decibels
· Impulsive – the duration of this noise is up to 200 ms
· High frequency – tone higher than 8 kHz
· Low frequency – noise lower than 100 Hz
(Bartlová, A., 2006).
Negative effects of noise
Specific – sound pressure levels of 120-130 dB can cause damage to the eardrum and the ossicles. Chronic exposure to noise above 85 dB can cause damage to the inner ear.
Non-specific – can induce effects on various functions of the organism. The vegetative and hormonal system responds to stress by activating the body’s defence mechanisms (Bartlová, A., 2006).
Diseases caused by noise
Professional hearing loss – excessive exposure to noise can lead to hearing damage. This type of hearing loss can be caused by a number of different peripheral hearing disorders.
Acute noise damage – can occur as a result of exposure to a single loud noise, such as an explosion, or as a result of repeated exposure to loud noise over time.
Hearing fatigue – occurs after longer exposure to strong noise over a longer period of time. The hearing threshold increases slowly over time and peaks after 7 to 10 minutes.
Presbycusis (old age hearing loss) – is a condition that involves a gradual loss of hearing acuity and reduced perception of high frequencies (Bartlová, A., 2006).
Prevention and protection
· Removing or limiting sound sources can be achieved by reducing the speaker volume
· Enclosure of the noise source can be achieved with a suitable cover (acoustic cover)
· Workers at risk should be separated from noise sources to protect their hearing
· Limit noise exposure such as breaks and shift changes
· Use of suitable work and protective equipment – helmets, headphones, etc.
· Limit time spent in a noisy environment
(Bartlová, A., 2006).
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DRAFT LESSON PLAN
Estimated time: 45 min.
	Teaching stage 
	Activity description
	Teaching method
	Teaching form
	Time

	Motivation 
	· Discussion about the issue
· Do you think you live in clean air?
	Activation
	Group 
	5 min.

	Exposure 
	· Air and noise
· Worksheet, exercises 1 and 2
· Activity 1 – Interactive air map
· https://www.ovzdusi.cz/mapa/
	Presentation, using a worksheet, activation
	Frontal 
Group

	29 min.


	Fixation 
	· Revision – Mind map
	Discussion 
	Mass
	5 min. 

	Applications 
	· Activity 2 - Headphones and noise
(https://www.youtube.com/watch?v=BHa0tdik2vA – 2:35 min.)
· Homework – Worksheet, exercises 3 and 4
	Activation
	Individual
	6 min.


Motivation:
· A discussion takes place at the beginning of the lesson. The teacher writes the word AIR on the board and asks students whether they think they live in clean air. Students are then instructed to discuss the question in pairs. Each student has one minute to answer, they take turns in pairs. After two minutes, the teacher calls on each pair to say their answer aloud. Other students think about the answers given by their classmates.
Exposure:
· In the main part of the lesson, students use the Worksheet, but only exercises 1 and 2. The teacher instructs students to listen carefully and to complete exercises 1 and 2 during the teacher’s presentation about air and noise. After the presentation, students check the answers with the teacher. After the answers are checked, it is time for Activity 1. The teacher shows the Interactive air map on the interactive board (for CR for example https://www.ovzdusi.cz/mapa/). Students are instructed to say the names of towns or villages they come from. The teacher shows the level of air pollution over their town or village. In this way, students become aware of air quality in the place of their residence.
Fixation:
· Students come to the board and together create a mind map of what they have learned about air and noise. At the same time, the teacher comments on each item.
Application:
· At the end of the lesson, it is time for Activity 2. Students are given noise-cancelling headphones and watch a video on the internet about air (https://www.youtube.com/watch?v=BHa0tdik2vA – 2:35 min.). Students experience what it is like to have a hearing problem and realise that it is important to protect themselves from increased noise. At the same time, they review basic information about air. At the end of the lesson, the teacher gives students homework from the Worksheet – exercises 3 and 4.
WORKSHEET
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1. Place the words from the box in the gaps in the text:
	ozone hole, ultraviolet, oxides, atmosphere, freons, oxygen, ozone, combustion, two-atomic


__________ is a colourless gas, without taste and smell. It mostly forms  __________ molecules. It is part of the Earth’s crust, __________, and is also contained in the human body. In gaseous form, it combines with both metals and non-metals to form two-element compounds called __________. It supports __________ and respiration of living organisms. Its three-atomic form is called __________. It is formed by the action of __________ radiation. Its loss in the atmosphere is known as the __________. This is caused by the use of  ___________. (Poláková, 2009).
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Write the composition of air:
[image: image2]a) _____________________
b) _____________________
c) _____________________
3.  Write at least 3 types of noise
____________________________________________________
4. Describe how to protect yourself from increased noise
_______________________________________________________________________________________________________________________________________________________________________________________________________________
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WORKSHEET – KEY
1. Place the words from the box in the gaps in the text:
	ozone hole, ultraviolet, oxides, atmosphere, freons, oxygen, ozone, combustion, two-atomic


Oxygen is a colourless gas, without taste and smell. It mostly forms two-atomic molecules. It is part of the Earth’s crust, atmosphere, and is also contained in the human body. In gaseous form, it combines with both metals and non-metals to form two-element compounds called oxides. It supports combustion and respiration of living organisms. Its three-atomic form is called ozone. It is formed by the action of ultraviolet radiation. Its loss in the atmosphere is known as the ozone hole. This is caused by the use of freons.
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Write the composition of air:
[image: image4]a) Nitrogen – 78 %
b) Oxygen – 21%
c) Other gasses – 1%
3. Write at least 3 types of noise
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High-frequency, low-frequency, cyclic
4. Describe how to protect yourself from increased noise
Removing or limiting sound sources can be achieved by reducing the speaker volume. Enclosure of the noise source can be achieved with a suitable cover (acoustic cover). Workers at risk should be separated from noise sources to protect their hearing. Limit noise exposure such as breaks and shift changes. Use of suitable work and protective equipment – helmets, headphones, etc. Limit time spent in a noisy environment.
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ACTIVITIES FOR STUDENTS
Activity 1: Interactive air map
Students call out the town/village where they live and the teacher shows the locations on the interactive map.
Interactive air map:
https://www.ovzdusi.cz/mapa/
Air pollution: 
   https://www.who.int/health-topics/air-pollution#tab=tab_1
Activity 2: Headphones and noise
The teacher plays a video about air and students put on noise-cancelling headphones at the beginning of the video. Students’ task is to capture as many things from the video as possible. In this way, students experience what it is like to suffer from a hearing loss.

Video about air:
https://www.youtube.com/watch?v=BHa0tdik2vA – 2:35 min.
Air around us
https://www.youtube.com/watch?v=z3Hl7UoSLUQ – 6:01 min.
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