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Chemistry — Atoms, Elements and Periodic Table

All substances are made of atoms ﬁf“ Frasa SRAY48'Y i‘w'
LY

Everything you see around you is made out of tiny particles called atoms. Atoms are far too small
to be seen. Yet, we know they must be there, because of the way that substances behave.

The ancient Greeks believed that nothing smaller than an atom could exist, so they gave them the
name ‘atomos’, meaning ’indivisible’.

Atoms sometimes exist single and sometimes in groups. These groups of atoms are also known as
molecules.
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The idea that matter is composed of atoms goes back to the Greeks in the fifth century BC. Those
investigators of nature wondered whether matter was continuous or not.

We can break a rock into pebbles, and the pebbles into fine gravel. The gravel can be broken into
fine sand, which then can be pulverised into powder. Perhaps it seemed there is a smallest bit of
rock, an “atom” that cannot be divided further.

Water seems to be different. We can keep dividing water into smaller drops, and there seems no
reason why this process can’t continue forever. Nevertheless, these early “atomists” believed that
water, too, had a smallest indivisible bit, an atom of water.
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Aristotle, the most famous of the early Greek philosophers, didn’t agree with the idea of atoms.
In the fourth century BC he taught that all matter is composed of different combinations of four
elements — earth, air, fire and water. This view seemed reasonable for in the world around us.
Matter is seen in only four forms: solids (earth), gases (air), liquids (water), and the state of
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flames (fire). The Greeks viewed fire as the element of change, since fire was observed to work
changes on substances that burned. Aristotle’s ideas lasted for more than 2000 years.
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The atomic idea was revived in the early 1800s by an English chemist and schoolteacher, John
Dalton. He explained chemical reactions by supposing all matter is made of atoms. But he and
others of the time had no convincing evidence for their existence. All this was explained in 1905
by Albert Einstein. Albert Einstein explained the evidence of atoms in 1905. Until Einstein’s
explanation many prominent physicists remained sceptical of atoms. So we see that the reality of
the atom was not established until the early twentieth century.
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All matter — shoes, incenses, rice, cabbages, and nuns —any material we can think of is made of
atoms. This is the atomic hypothesis, which now serves as a central foundation of all of science.
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1. What is matter according to the ‘Atomists’?
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2. When d1d the Atomlc Hypothe31s agpear first?
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3. Wh£ wg/s Aristotle?
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4. What explanatlon did he have for the composmon of matter?
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5. How lon vg did Arlstotle s idea last‘7
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6. When did the Scientists plck up the Atomlc Hypothe51s again?
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Atomic Structure 4%’ 5% ‘55 AN
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Atoms are made up of even smaller particles. There is a

nucleus in the centre of each atom. The nucleus is very
small compared with the atom as a whole. Most of the atom is empty space. If the atom was the
size of a football pitch then the nucleus would be the size of a t1ny marble at its centre
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The nucleus contains protons and neutrons. Around the nucleus is the rest of the atom, where
electrons are most likely to be found. Protons and neutrons have about the same mass. Electrons
are about 2000 times lighter.
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Protons have a small positive electrical charge. Electrons have an equal but opposite (negative)

charge. The number of protons and electrons in an atom are exactly equal, so the two equal and
oppos1te charges cancel out Atoms have no overall charge
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Questions 3 QI
1. Draw the model of an atom and label the different Rartlcles
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2. Which are the smaller particles of an atom?
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3. Wthh particles does the nucleus contam"
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4. Where are the jlectrons found i in the“atﬂo/m?
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5. Which particle in an atom carrles a posmve charge‘7
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6. Which particle in an atom carrles a negatlve charge‘7
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8. Why is the atom neutral overall?
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9. Explain why most of the mass of the atom is in 1ts nucleus?
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So atoms make up the matter we see about us. We might think that an incredible number of
different kinds of atoms exist to account for the rich variety of substances around us. But the
number is surprisingly small. The great variety of substances results not from any great variety of
atoms, but from the many ways a few types of atoms can be combined — just as combinations of
only three colours form almost every conceivable colour in a colour print.
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Over 100 different kinds of atoms exist. They are different from each other because they do not
have the same numbers of protons, neutrons and electrons. A substance made from atoms which
all have the same number of protons is called an element.

Atoms with the same number of protons behave in the same way chemically. Atoms with
different numbers of protons behave differently. There are about 90 naturally occurring types of
atoms. The remainder are made by humans.

-~z

Smgqgaq&&asmngm&&:mqq&mﬁ Srdng&qsmuqqm%&ﬁqmsm
3R] m&sm &Smg:&&qsqmgqg&ﬂ §g&§mgqg&§m&mqqmﬁ£am
Smgg:&qsqmwﬁmq Fum EN] ggsq q&sr\
SmgqomSmg:&gaqmwgmg&&g&gaggﬁgmqsqs@:&gﬁg&mﬁ FULE
mmsmg:&&qsnwgmg&&gﬁgm&&aqmggg&wﬁ R:q§:§&aqmqsmgq
R o Fardis ﬁng&;&&&&qmqu

Science meets Dharma

Sibylle Menet translated by Tenzin Choekyi Page 7



