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THE SCIENCE OF CHEMISTRY 

1- FROM ALCHEMY TO CHEMSITRY 

ALCHEMY 

Alchemy was a primitive occupation during the middle ages and its objective 
was to discover a substance called the philosophers' stone.  

Alchemy was based on ideas passed along by older cultures, including Chinese, 
Egyptian, East Indian, Greek, Syrian, and Islamic. 

The main goals of alchemy: 

• To convert the worthless metals into gold (Seeking philosophers’ stone) 
• To find out elixir of immortality  
• To treat all diseases 

Properties of alchemy works: 

• Work are done by trial and error method. 
• No theoretical foundations. 
• Not tested by systematically with observations and experiments. 
• Its findings are coincidental. 

è That’s why, ALCHEMY IS NOT A SCIENCE, however all alchemists 
contribute developing of chemistry. 

Alchemy began as a quest to know the world around us — its composition as 
well as our own. That quest for knowledge required an understanding of 
chemical processes, and while alchemy itself would not survive the 
Enlightenment (the Age of Reason of the 17th and 18th centuries), the quest it 
began continues today in chemistry. 

 

Famous Alchemists Who Contribute Chemistry 

• Democritus 
He was one of the first philosophers to develop "atomic theory." Democritus 
believed all matter consisted of one substance called prime matter. He called 
the smallest unit of prime matter atoms. These atoms were small objects 
that made up all matter, and could not be divided into a smaller form. 
 

• Empedocles (Four elements) 
Earth, air, water, fire 
He states that all matter is made up, in differing proportions, of four 
elemental substances - earth, air, fire and water. Not until the arrival of a 
'sceptical chemist' (the title of a book by Robert Boyle in 1661) is there a 
serious threat to this Greek theory of the elements. 
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• Aristotle (Four elements + Four properties) 
He proposes a new theory to explain how the 
four elements of Empedocles and the atoms of 
Democritus produce the wide range of 
substances apprehended by our senses. 

He suggests that there are two pairs of 
alternatives -hot and cold, wet and dry-, which 
provide the exact nature of matter. In broad 
terms, the four possible combinations are the 
four elements: earth (cold and dry), air (hot and 
moist), fire (hot and dry), water (cold and wet). 
 

• Ibn Sina (Avicenna) 
He argued that transmutation of base metals into gold was merely a matter 
of appearances, while the substances of base metals remained unchanged. 
 

• Jabir ibn Hayyan (Geber)  
https://www.youtube.com/watch?v=sidGedI5LMo   
The first practical alchemist and possibly the most influential alchemist of 
all time. 
In total, nearly 3,000 treatises and articles are credited to Jabir ibn Hayyan: 
these texts cover everything from cosmology, music, medicine, magic, 
biology, chemical technology, geometry, grammar, metaphysics, logic, 
artificial generation of living beings, to astrological predictions, and symbolic 
Imâmî myths. 
 

• Al-Razi (Rhazes)  
http://historyofalchemy.com/list-of-alchemists/al-razi/  
Razi had a clear systematic classification of observations of chemical 
substances, reactions and apparatus, described in a language almost 
entirely free from mysticism and ambiguity. Razi’s scheme of classification 
of the substances used in chemistry shows sound research on his part. 

o In his book Sirr al-Asrar, Razi divides the subject of “Matter’ into three 
categories as he did in his previous book al-Asrar. 

o Knowledge and identification of drug components of plant-, animal- 
and mineral-origin and the description of the best type of each for 
utilization in treatment. 

o Knowledge of equipment and tools of interest to and used by either 
alchemist or apothecary. 

o Knowledge of seven alchemical procedures and techniques: 
sublimation and condensation of mercury, precipitation of sulfur and 
arsenic calcination of metals and minerals 
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• Robert Boyle 
He gave the first precise definitions of a chemical element, reaction and 
analysis, and he invented the vacuum pump, coining Boyle's Law describing 
the expansion of gases under pressure. 
Also, Boyle searched for the philosopher's stone, a material that could 
transmute metals into gold and was first described in ancient, mystic 
writings. In the 1650s, while at Oxford, he was researching the properties 
of mercury as a crucial step in the process. 
 

• Lavoisier 
Antoine-Laurent Lavoisier forever changed the practice and concepts of 
chemistry by forging a new series of laboratory analyses that would bring 
order to the chaotic centuries of Greek philosophy and medieval alchemy. 
Lavoisier’s work in framing the principles of modern chemistry led future 
generations to regard him as a founder of the science. 

 

CHEMISTRY https://www.youtube.com/watch?v=Q_eGonuFi0I&t=2s 

Chemistry is the science that deals with the composition and structure of 
matter and with the changes matter undergoes. 

It is also concerned with the properties of substances and with their energy 
relationships. 

2- CHEMISTRY DISCIPLINES & FIELDS OF CHEMISTS 

Organic Chemistry 

The study of the structure, properties, composition, mechanisms 
and reactions of organic compounds that contain the element carbon. 

Inorganic Chemistry 

The study of the properties and reactions of inorganic compounds that do not 
have carbon as part of their makeup.  

The distinction between organic and inorganic disciplines is not absolute and 
there is much overlap, most importantly in the sub-discipline of organometallic 
chemistry. 

Analytical Chemistry 

It uses qualitative and quantitative observation to identify and measure the 
physical and chemical properties of substances. In a sense, all chemistry is 
analytical. 

Biochemistry 

The study of the chemicals, chemical reactions and chemical interactions that 
take place in living organisms.  
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Biochemistry and organic chemistry are closely related, as in medicinal 
chemistry or neurochemistry.  

Biochemistry is also associated with molecular biology and genetics. 

 

Physical Chemistry 

The study of the physical and fundamental basis of chemical systems and 
processes. Physical chemists study how matter and energy interact.  

Thermodynamics and quantum mechanics are two of the important branches 
of physical chemistry. 

Polymer Chemistry 

The study of large, complex molecules (polymers) that are built up from many 
smaller (sometimes repeating) units. Polymer chemists study how the smaller 
building blocks (monomers) combine, and create useful materials with specific 
characteristics by manipulating the molecular structure of the 
monomers/polymers used, the composition of the monomer/polymer 
combinations, and applying chemical and processing techniques that can, to a 
large extent, affect the properties of the final product. 

Pharmacology 

The study of preparation, properties, uses and actions of drugs.  

Nuclear Chemistry 

The study of how subatomic particles come together and make nuclei. 
Modern Transmutation is a large component of nuclear chemistry, and 
the table of nuclides is an important result and tool for this field. 

Petro chemistry 

A branch of chemistry that studies the transformation of crude oil (petroleum) 
and natural gas into useful products or raw materials. These petrochemicals 
have become an essential part of the chemical industry today. 

Additionally; 

• Agricultural chemistry (soil fertilizer, insecticides and herbicides ) 
• Food chemistry (carbohydrates, lipids, proteins, minerals, vitamins and 

enzymes) 
• Environmental chemistry (natural processes in the soil, water and air) 
• Geochemistry (substances found in the Earth) 
• Wood processing, painting 
• Textile 
• Batteries 
• Forensic Medicine 
• … 
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3- SYMBOLIC LANGUAGE OF CHEMISTRY 

Look at the following pictures and write which of them is/are elements 
and which of them is/are compound. Explain why? 

 

 

 

 

 

 

 

Because ……………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

ELEMENTS 

Symbols of Mostly Known Elements 

The First 20 Elements 

1 Hydrogen  11 Sodium  

2 Helium  12 Magnesium  

3 Lithium  13 Aluminum  

4 Beryllium  14 Silicon  

5 Boron  15 Phosphorus  

6 Carbon  16 Sulphur  

7 Nitrogen  17 Chlorine  

8 Oxygen  18 Argon  

9 Fluorine  19 Potassium  

10 Neon  20 Calcium  

 

……………………………………… ……………………………………… ……………………………………… 
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COMPOUNDS 

Mostly Used Compounds & Their Formulae 

Compound Systematic Name Common Name 
NaCl Sodium chloride Table salt 

CaO Calcium oxide Slaked lime 

H2O Dihydrogen monoxide Water 

CO2 Carbon dioxide 

NH3 Ammonia 

NaOH Sodium hydoxide Caustic soda 

KOH Potassium hydroxide Potash caustic 

HCl Hydrochloric acid Spirit of salt 

H2SO4 Sulfuric acid Bearing oil 

HNO3 Nitric acid Vitriol 

CaCO3 Calcium carbonate Lime stone 

Na2CO3 Sodium carbonate Washing soda 

NaHCO3 Sodium hydrogen carbonate Baking soda 

Ca(OH)2 Calcium hydroxide  

CH3COOH Acetic (ethanoic) acid Vinegar acid 

 

 

Other Famous Elements 

Chromium  Bromine  

Manganese  Silver  

Iron  Tin  

Cobalt  Iodine  

Nickel  Barium  

Copper  Gold  

Zinc  Mercury  

Lead  Strontium  
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4- OCCUPATIONAL HEALTH & SAFETY IN CHEMISTRY IMPLEMENTATIONS 

WARNING SIGNS ON CHEMICALS 

Find and write the meanings of following warning signs that are used in 
chemistry for security purposes. (Use your books to do it…) 

 

 

 

 

 

 

 

 

 

 

 

Exercise Time: Let’s go to Kahoot 

https://create.kahoot.it/#quiz/6af1001f-ab00-4a18-a38d-997de9d56950  

 

LAB EQUIPMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

Flammable Oxidizer Toxic Explosive 
Environmental 
Hazard 

Corrosive Health Hazard Irritant/Dangerous 

Erlenmeyer flask Beaker Test tubes 

Funnel Separatory funnel Pippette 
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Graduated cylinder Condenser Volumetric Flask 

Distillation Flask Watch Glass Burette 

Petri dish Stirring (glass) rod Test tube clamp 

Spatula Stand Clamp 
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Evaporating dish Mortar & pestle Crucible 

Tongs Forseps Dropper 

Test tube brush Filter paper Litmus papers 

Clay triangle Wire gauze Test tube rack 
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Sources: 

http://alchemyman.tripod.com/Pages/Philos.html 

http://www.historyworld.net/wrldhis/PlainTextHistories.asp?gtrack=pthc&Paragr
aphID=aka#aka 

The Jewish Alchemists: A History and Source Book 

Video Link: http://historyofalchemy.com/list-of-alchemists/jabir-ibn-hayyan-
geber/ 

Video Link: http://historyofalchemy.com/list-of-alchemists/al-razi/ 

https://www.timeshighereducation.com/news/boyle-the-
alchemist/148116.article  

http://medical-dictionary.thefreedictionary.com/pharmacology  

EXERCISES 

A- Branches of Chemistry 

https://www.youtube.com/watch?v=vrr9aTP36nE&t=23s  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Which one of the branches use this equipment? For what? 

Analytical chemistry. To measure the mass of substances. 

Analytical chemistry is the study of separation, identification and 
quantification of chemicals and their components. 

Which one of the chemists you can ask;  

How much caffeine is really in a cup of coffee? 

Analytical chemist 

Which one of the branches is the study of chemical processes in 
LIVING ORGANISMS? 

Biochemistry 
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Which scientists try to answer “how the cancer is going to be 
cured for all”? 

Biochemistry 

Is the shampoo organic or inorganic compound? 

Organic 

Which branch of chemistry is the study of carbon compounds? 

Organic chemistry 

“Basically everything that isn’t organic. For examples metals and 
their compounds.” 

Which branch is it? 

Inorganic chemistry 

What does the physical chemistry relate? 

Physical chemistry 

Which chemistry techniques are used to calculate the 
caloric (energetic) content in all types of food? 
 

Physical chemistry techniques 
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B- Which other areas does the chemistry work? 

Polymer Chemistry 

It is a science that deals with 
the chemical 
synthesis and chemical 
properties of polymers. 

 

 

Industrial Chemistry 

The branch of chemistry which applies physical and 
chemical processes towards the transformation of 
raw materials into products that are of benefit to 
humanity. 

 

 

 

Pharmacology 

The study of drugs and involves examining the 
interactions of chemical substances with living 
systems. 

 

 

 

 

Nuclear Chemistry 

The study of how subatomic particles come 
together and make nuclei. 

 

 

 

Petrochemistry 

The study for transformation of crude 
oil (petroleum) and natural gas into useful 
products or raw materials. 
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In which other areas chemistry is used: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cleaning Textile 

Agriculture Wood processing 

Metallurgy 

Forensic Medicine Dyes 

Water treatment 
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C- Find the study field of chemistry for the following 
statements/questions/pictures. 
1- How to plants turn carbon dioxide and water into glucose and oxygen? 

Biochemistry 

2- The study of carbon compounds such as fuels and plastics as well as the 
chemicals in living organisms. 

Organic chemistry 

3- That relates the physical properties of substances to their chemical 
compositions and transformations.  

Physical chemistry 

4- Are there drugs found in athlete’s urine samples? 

Analytical chemistry 

5- Which chemistry branch synthesizes new chemicals for pharmaceutical 
companies and find new applications for them? 

Organic chemistry OR Pharmacology 

6- Its techniques are used in calculation the caloric (energetic) content in all 
types of food? 

Physical chemistry 

7- It is the study of separation, identification and quantification of chemicals 
and their components. 

Analytical chemistry 

8- No carbon bonded to hydrogen inside of its compound. 

Inorganic chemistry 

9- It is the study of dead bodies and the finding of death reasons. 

Forensic Medicine 

 

 

 

 

 

 

 
Petrochemistry        Agriculture              Pharmacology/Drugs 
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D- Solve the puzzle according to symbols of elements. 
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