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Module 01 – Humans as Organisms

This module includes the following:

Considering the similarities between the cells that make up the human body and the differences between them which enable them to do different jobs.

Exploring some human organ systems in relation to the life processes they serve:

· the digestive system which enables nutrients from food to enter the bloodstream;

· the breathing system which takes into the body the oxygen cells needed for respiration and removes from the body the carbon dioxide released by this process;

· the circulation system which transports materials around the body.

Examining the ways in which the body defends itself against infection.

Module 02 Maintenance of Life provides complementary studies of how the cells, tissues and organs of living things serve their life processes.
------------------------------------------------------------------------------------------------------------

10.1 What are human bodies built from?

KS3 (prior learning)

· All animals and plants are made up of cells.

· Cells may be specialised to carry out a particular function. 

· A group of cells with similar structure and a particular function is called a tissue.

· Organs are made out of tissues. Different organs are combined to form organ systems. Each system in the body carries out a particular function or range of functions.

                                     -------------------------------------------------------------

Most human cells like most other animal cells have the following parts:

· a nucleus which controls the activities of the cell;

· cytoplasm in which most of the chemical reactions take place;

· a cell membrane which controls the passage of substances in and out of the cell.

Candidates should be able, when provided with appropriate information, 

· to relate the structure of different types of human cells to their function in a tissue, an organ or the whole organism.

Higher Only 

· The chemical reactions inside cells are controlled by enzymes.

· The cytoplasm contains structures called mitochondria, which is where most energy is released in respiration.

------------------------------------------------------------------------------------------------------------

10.2 What is the job of the digestive system and how does it do that job?

KS3 (prior learning)

· The human diet includes carbohydrates, proteins and fats.

· The digestive system breaks down food and absorbs it into the bloodstream.

· The digestive system includes the gullet, stomach, liver, pancreas, small intestine and large intestine.

                            ------------------------------------------------------------------

· Starch (a carbohydrate), proteins and fats are insoluble. 

· They are broken down into soluble substances so that they can be absorbed into the bloodstream in the wall of the small intestine. 

· In the large intestine much of the water is absorbed into the bloodstream. 

· The indigestible food which remains makes up the bulk of the faeces.

· Faeces leave the body via the anus.

· The breakdown of large molecules into smaller molecules is speeded up (catalysed) by enzymes.

· The enzyme amylase is produced in the salivary glands, the pancreas and the small intestine. This enzyme catalyses the breakdown of starch into sugars.

· Protease enzymes are produced by the stomach, the pancreas and the small intestine. 

· These enzymes catalyse the breakdown of protein into amino acids.

· Lipase enzymes are produced by the pancreas and small intestine.

· These enzymes catalyse the breakdown of lipids (fats and oils) into fatty acids and glycerol.

· The stomach also produces hydrochloric acid. 

· The acid kills most of the bacteria taken in with food. 

· The enzymes in the stomach work most effectively in these acid conditions.

· The liver produces bile which is stored in the gall bladder before being released into the small intestine. 

· Bile neutralises the acid that was added to food in the stomach. This provides alkaline conditions in which enzymes in the small intestine work most effectively. 

· Bile also emulsifies fats (breaks large drops of fats into smaller droplets). This increases the surface area of fats for lipase enzymes to act upon.

------------------------------------------------------------------------------------------------------------

10.3 What is the job of the breathing system and why is it important?

KS3 (prior learning)

· The breathing system includes ribs, rib muscles, diaphragm, lungs, trachea, bronchi, bronchioles and alveoli.

· The windpipe (trachea) splits into two branches called bronchi, one going to each lung. 

· The bronchi divide repeatedly into smaller branches called bronchioles which end in a very large number of alveoli.

· Breathing is necessary because all living cells in the body respire.

· During aerobic respiration (respiration which uses oxygen) chemical reactions occur which:

· use glucose (a sugar) and oxygen;

· release energy;

· produce carbon dioxide and water.

                   ----------------------------------------------------------------------------

· The breathing system takes air into and out of the body so that oxygen from the air can diffuse into the bloodstream and carbon dioxide can diffuse out of the bloodstream into the air. 

· The lungs are in the upper part of the body (thorax), protected by the ribcage and separated from the lower part of the body (abdomen) by the diaphragm.

· To make air move in to the lungs the ribcage moves out and the diaphragm becomes flatter. These changes are then reversed to make air move out of the lungs. 

· The movement of air into and out of the lungs is called ventilation.

· Aerobic respiration is summarised by the equation :

glucose + oxygen ( carbon dioxide + water [+energy]

· During vigorous exercise, muscle cells may be short of oxygen. 

· When there is a shortage of oxygen, cells may carry out anaerobic respiration for a short time. This releases waste lactic acid. 

· Muscle cells can then obtain energy from glucose by anaerobic respiration (respiration which does not use oxygen).

· The body then needs oxygen to break down this waste product, lactic acid. The oxygen that is needed is called an oxygen debt.

· The energy that is released during respiration is used:

· to build up larger molecules using smaller ones;

· to enable muscles to contract;

· to maintain a steady body temperature in colder surroundings;

Higher Only

· in the active transport of materials across boundaries.

· Aerobic respiration inside cells occurs in mitochondria.

· If muscles are subjected to long periods of vigorous activity, they become fatigued, i.e. they stop contracting efficiently.

· If insufficient oxygen is reaching the muscles they use anaerobic respiration to obtain energy.

· This is the incomplete breakdown of glucose and produces lactic acid.

· Because the breakdown of glucose is incomplete, much less energy is released than during aerobic respiration.

· Anaerobic respiration results in an oxygen debt that has to be repaid in order to oxidise lactic acid to carbon dioxide and water.

To inhale:

· muscles between the ribs contract, pulling the ribcage upwards;

· at the same time the diaphragm muscles contract causing the diaphragm to flatten;

· these two movements cause an increase in the volume of the thorax;

· the consequent decrease in pressure results in atmospheric air entering the lungs.

· The alveoli provide a very large, moist surface, richly supplied with blood capillaries so that gases can readily diffuse into and out of the blood.

------------------------------------------------------------------------------------------------------------

10.4 How are substances transported around the body?

· The circulation system transports substances around the body. 

· The heart pumps blood around the body. 

· Much of the wall of the heart is made from muscle fibres.

· Blood enters an atrium of the heart. 

· The atrium contracts and forces blood into a ventricle. 

· The ventricle contracts and forces blood out of the heart. 

· Valves in the heart ensure that blood flows in the correct direction.

· Blood flows from the heart to the organs through arteries and returns through veins. 

· There are two separate circulation systems, one to the lungs and one to all other organs of the body.

· Arteries have thick walls containing muscle and elastic fibres. 

· Veins have thinner walls and often have valves to prevent the back-flow of blood.

· In the organs, blood flows through very narrow, thin-walled, blood vessels called capillaries. Substances needed by the cells in body tissues pass out of the blood, and substances produced by the cells pass into the blood through the walls of the capillaries.

· Blood consists of a fluid called plasma in which are suspended white blood cells, platelets and red blood cells.

· Plasma transports:

· carbon dioxide from the organs to the lungs;

· soluble products of digestion from the small intestine to other organs;

· urea from the liver to the kidneys.

· White blood cells have a nucleus. They form part of the body’s defence system against microorganisms.

· Platelets are small fragments of cells. They have no nucleus. 

· Platelets help blood clot at the site of a wound.

· Red blood cells transport oxygen from the lungs to the organs.

Higher Only

· Red blood cells have no nucleus. 

· They are packed with a red pigment called haemoglobin. 

· In the lungs haemoglobin combines with oxygen to form oxyhaemoglobin. 

· In other organs oxyhaemoglobin splits up into haemoglobin and oxygen.

------------------------------------------------------------------------------------------------------------

10.5 What causes disease and how do our bodies defend themselves against it?

KS3 (prior learning)

· Bacteria and viruses may reproduce rapidly inside the body and may produce poisons (toxins) which make us feel ill. 

· Viruses damage the cells in which they reproduce.

· Vaccination is used to protect us against bacteria and viruses.

                            -------------------------------------------------------------------------

· Diseases can be caused when microorganisms such as certain bacteria and viruses enter the body:

· a bacterial cell consists of cytoplasm and a membrane surrounded by a cell wall; the genes are not in a distinct nucleus;

· viruses are smaller than bacteria; they consist of only a protein coat surrounding a few genes; they can only reproduce inside living cells.

· Diseases are more likely to occur if large numbers of microorganisms enter the body as a result of unhygienic conditions or contact with infected people.

· The body has several methods of defending itself against the entry of microorganisms:

· the skin acts as a barrier;

· the breathing organs produce a sticky liquid mucus which covers

· the lining of these organs and traps microorganisms;

· the blood produces clots that seal cuts.
· White blood cells help to defend against infective microorganisms:

· by ingesting microorganisms;

· by producing antibodies which destroy particular bacteria or viruses;

· by producing antitoxins which counteract the toxins (poisons) released by microorganisms.

· When people are vaccinated they are immunised against disease by introducing a mild, or dead, form of the infecting organism into their bodies. 

· The white blood cells respond by producing antibodies. 

· If the infective organism enters the body, antibodies are rapidly produced to destroy it.

· Once they have produced antibodies against a particular bacterium or virus, white blood cells can quickly produce them again so that the person is immune to that disease.

Candidates should be able, when provided with appropriate information, 

· to evaluate evidence relating living conditions and lifestyle to the spread of disease.

------------------------------------------------------------------------------------------------------------

10.6 How do dissolved substances get across boundaries in our bodies?

· Diffusion is the spreading of the particles of a gas, or of any substance in solution, resulting in a net movement from a region where they are at a higher concentration to a region where they are at a lower concentration. 

· The greater the difference in concentration, the faster the rate of diffusion. Oxygen required for respiration passes through cell membranes and through gas exchange surfaces, such as alveoli in the lungs, by diffusion.

· Other substances such as sugar and ions, can also pass through cell membranes.

· Many organ systems are specialised for exchanging materials.

· In humans the surface area of the lungs is increased by the alveoli, and that of the small intestine by villi.

Higher Only

Candidates should be able, when provided with appropriate information, 

· to explain how other gas and solute exchange surfaces in humans and other organisms are adapted to maximise effectiveness.
Where to find help in your text book at home
To aid your revision of this topic, listed below are the page reference numbers to your textbook Science for GCSE by Graham Hill.

10.1 What are human bodies built from?

· Cells

· p3-7
10.2 What is the job of the digestive system and how does it do that job?

· Digestive system

· p11-17
10.3 What is the job of the breathing system and why is it important?

· Respiratory system

· p18-21

· Respiration

· p21-24
10.4 How are substances transported around the body?

· Blood composition

· p26-28

· Structure of the heart

· p29-30
10.5 What causes disease and how do our bodies defend themselves against it?

This topic is not covered in the book provided for you by us however the following website have excellent revision notes on how we defend our bodies from infection:

http://www.s-cool.co.uk/topic_quicklearn.asp?loc=ql&topic_id=5&quicklearn_id=2&subject_id=17&ebt=49&ebn=&ebs=&ebl=&elc=4%CB%86
10.6 How do dissolved substances get across boundaries in our bodies?
· Diffusion

· p7-8
Where to find help on the internet

Listed below are a variety of websites which are excellent sources of information and revision quizzes.

www.bbc.co.uk/schools/gcsebitesize/

The BBC website which runs in parallel with the books you can now purchase from the Science department.
http://www.bbc.co.uk/schools/gcsebitesize/biology/

This is the link specifically for Biology, the topics relevant to this module are:

· Humans ~ Breathing, Circulation, nutrition and respiration

· Processes ~ Cells (not plants) and Diffusion (not osmosis)

http://www.s-cool.co.uk

An excellent site that provides information for most GCSE subjects and provides revision tips and useful links.

http://www.cgpbooks.co.uk/online_rev/rev_home.htm

A good site for the practice exercises. Click on the yellow circle and then select GCSE, then science and try the MCQ which are online. You can check your answers straight away.

http://www.schoolscience.co.uk

This site provides quick quizzes. Select student in the top grid and from the pop down box select ‘Quizzes’. This will take you to a list 8 quizzes they are MCQ and will give you the answers at the end.

http://www.learn.co.uk

This site is provided by The Guardian newspaper and provides both the revision notes for all three sciences under the heading Key Stage 4 (year 10-11) Science – foundation or Science – higher (if you are unsure which tier is yours please ask your teacher); and a revision guide/planner under the heading ‘Revision’.

http://www.purchon.com/biology/index.htm

This is a useful site and gives some good explanations of what you need 

to know. The relevant links for this module are:

· Blood vascular system

· Digestive system

· Respiration

http://www.wpbschoolhouse.btinternet.co.uk/page22/AQASciSyllRev/AQAindex.htm

This is an excellent site, which provides you with a resource for all of module 01. In addition information for the other modules is also contained on this site. If you scroll down to the bottom of this page there are also some excellent links to other sites.

http://www.sandownhighschool.com/departments/science.htm

This is Sandown High School website. This contains many questions and their model answers, which are located under ‘science revision’.
http://revisioncentral.co.uk/

As indicated this is a website that contains outlines and key information on a variety of issues in Biology, Chemistry and Physics. It also contains 11 useful revision tips.

http://www.darvill.clara.net/

This website contains many useful tips and links. It also has online quizzes, which you can try out and mark straight away. 

http://www.innerbody.com/htm/body.html

This is an excellent site for giving you detailed information on the digestive system and the cardiovascular system.

