
SMD, Chemistry 1  1 

Adrian Wirth, translation by Lhundup Dorjee  Mundgod, January 2005 

Science meets Dharma: Introduction  

                        
 
How does Science work? 
1. Model of reality /observation 
 ⇓ 
2. Hypothesis (to explain observation) 
 ⇓ 
3. Control experiment 
 ⇓ 
4.  Results 
 ⇓ 
5. New model of reality 
 
 It is important to document so other people 
can follow and repeat the experiment! 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The box game     ÇK¤-HÛ-¼ïºÞ-¤ÛG-GÛ-¯ïh-¤ôü 
model/hypothesis 
hqï-G¸ÞGÅü ¼GÅ-qºÛ-Iâz-hômü 

control experiment 
±h-º²Ûm-‚ïh-qºÛ-zdG-ŸÛzü 

Observation 
ŸÛz-dôGÅü 

 
 
 

  

 
 
 

  

 
 
 

  

 
 
 

  

±m -¼ Û G - G - º i -¾Å -; - ‚ ï h - ˆ Û - » ô h - h¤ ü 
1]hPôÅ-hôm-hP-¤fÞm-qºÛ-hqï-G¸ÞGÅ-Å¤-hrh-ŸÛzü 
 
2]   ¼GÅ-qºÛ-Iâz-hômü (hrh-ŸÛz-‚Å-q-hï-ºIï¾-zXôh-Vïhü) 
 
3]  ±h-º²Ûm-‚ïh-qºÛ-zdG-hrhü 
 
4]      Iâz-ºƒÅü 
 
5]hPôÅ-hôm-hP-¤fÞm-qºÛ-hqï-G¸ÞGÅ-GÅ¼-qü 
G¾-Vï-z-ŸÛG-¾-¤Û-GŸm-HÛ-zdG-ŸÛz-hï-dôGÅ-fÞz-hP-Mãh-º²Ûm-‚ïh-
fÞz-hGôÅü 

⇓
 

 ⇓  
 

⇓  
 

⇓  
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1. Properties of a 
substance (matter) 
We examine different substances 

systematically: How do they react? What do 

we observe?  

 

1]M ã -µμÅ -ˆ Û - E h - V ô Å - DG ü (ºz ï ¤ -
G¸ ÞGÅ ü) 
P-±ôÅ-Mã-µμÅ-ºi-¤Ûm-Gô-¼Û¤-¿km-qºÛ-ÇKô-mÅ-zdG-ŸÛz-mm-qô-‚ïhü 
Mã-µμÅ-ºhÛ-n¤Å-WÛ-¿e¼-ºHã¼-HÛ-ºhÝG-G¤ü 
P-±ôºÛ-G-¼ï-¤fôP-GÛ-ºhÝG-G¤ü 

 
We can use the different properties to 
separate two substances.  
P-±ôÅ-Eh-VôÅ-ºi-¤Ûm-zïh-uôh-zbP-Çeï-Mã-µμÅ-GZÛÅ-
h‚ï-z-xïÅü 
Experiment: a mixture containing iron 
powder and sulfur powder. Observation?  
zdG-ŸÛzü ¿UGÅ-ŸÛz-hP-¤Þ-¸ÛºÛ-f¾-z-ºiïÅ-¤ü 
dôGÅ-ŸÛzü 

• Solubility of sugar and salt in different 
solvents. Observation? 

zŸÝ-»¾-¼P-zŸÛm-Tm-HÛ-‚ï-¤-;-¼-hP-¾m-±ÎÐ-GZÛÅ-zŸÝ-‚ïh-
GÁï¼-µμÅ-¤Û-ºi-zºÛ-mPü 
• Mix different liquids. Observation? 
GÁï¼-G¸ÞGÅ-ºi-¤Ûm-zŸÝ-ºiïÅ-‚ïhü dôGÅ-ŸÛzü 

Properties  Eh -V ô Å - n¤Å ü 

Salt  ± Î Ð ü 
(Sodium Chloride) 
 

Alcohol 
VP-¼Gü 

Iron 
¿UGÅü 

Color/ smell 
±ôm-¤hôG-hP-iÛ-¤ü 

   

State of matter (solid, liquid, 
gaseous) 

(Æ-G¸ÞGÅü GÁï¼-G¸ÞGÅü ½ÀâP-
G¸ÞGÅü) 

 

   

Flammability 
¤ï-ÅôGÅ-ºz¼-ÇÀ-zºÛ-¼P-zŸÛmü 

   

Conductor of heat and 
electricity 

iôh-ºEãh-JÀôG-ºEãh-ˆÛ-hP-zŸÛmü 
 

   

Boiling point 
Dô¾-±hü 

   

Melting point 
zŸÝ¼-±hü 

   

Magnetism 
Dz-¾ïm-lôºÛ-¼P-zŸÛmü 

   

Chemistry   µμÅ -ºH ã¼ - ± m -¼ Û G ü  
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2. Pure Substances 
Different meanings of “pure” or Purity  
 
Everyday life-  hÝÅ-Mãm-¤Û-±ïºÛ-mP.ü Dharma   mP-VôÅ-mP.ü Science  ±m-¼ÛG-mP.ü 
 
 
 
 
 

  

 
Pure substance in Chemistry means:  
 
 
 
Model:  
 
 
 
 
3. State of matter  
Candle or “chö-may” experiment (3 states of 
wax, Paraffin) 
 
Carefully observe the flame. What burns? 
 
 

 
 
 
 
 
 

 
 
Model:  
 
hqï-G¸ÞGÅü 
 
 
 
   
 
Experiment: The same amount of water and 

alcohol get mixed. Observation? 

Explanation? 

 

 

 

 

 

 

 

4. Elements and compounds                                                    D¤Å -µμÅ - hP - zÇ k ï zÅ -µμÅ

2] ¿ Ë h - ¤ ï h - M ã -µμÅ -DG ü 
¿Ëh-¤ïh-ˆÛ-Gô-hôm-ºi-¤Ûmü 

µμÅ-ºHã¼-±m-¼ÛG-mP-¿Ëh-¤ïh-Mã-µμÅ-ˆÛ-Gô-hômü 

3] ºzï¤-G¸ÞGÅ-ˆÛ-GmÅ-ÇePÅü 
zŸÝm-¤¼ü »P-mü ¤Vôh-¤ïü zdG-hrhü (»P-¾-hP-lô-
ÇoÝ¤-HÛ-GmÅ-ÇePÅ-¤Û-ºi-z-GÅÞ¤ü) 
 
ŸÛz-¤ô¼-dôGÅ-hGôÅü G-¼Û-ºz¼-HÛ-ºhÝG-G¤ü 

zdG-hrhü Vß-hP-VP-¼G-¤P-ZÝP-GTÛG-¤±ßPÅ-ŸÛG-zÆïÅ-hGôÅü 
dôGÅ-ŸÛzü 
 
ºIï¾-zÁhü 

solid   ¤FïGÅ-G¸ÞGÅü liquid  GÁï¼-G¸ÞGÅü        gaseous   ½ÀPÅ-G¸ÞGÅü 
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Using chemical methods, a pure substance can 
still be further dissected. The smallest particles 
that can’t be further dissected are called atoms 
(simplification!). A substance made out of the 
same kind of atoms is called an element. 
 

¿Ëh-¤ïh-µμÅ-n¤Å-µμÅ-ºHã¼-HÛ-fzÅ-¾¤-zïh-uôh-
zbP-Çeï-h-hÝP-VßP-Pô¼-h‚ï-fÞzü ¤fº-¤ºÛ-h‚ï-‚ïh-¤Û-
fÞz-qºÛ-y-¼z-hï-±ô-¾-Íï-‡ô¤- »P-m- l Ý ¾ - y m -¸ï¼-
HÛ-»ôhü µμÅ-GP-ŸÛG-lÝ¾-ym-HÛ-¼ÛGÅ-GTÛG-GÛ-z¸ôÅ-
q-m-D¤Å -µμÅ -ŸïÅ-¸ï¼ü

  
Model: 
hqï-G¸ÞGÅü 
 

In science, is water considered an element?  
⇒ water electrolysis          
 
 

 
±m-¼ÛG-mP-Vß-hï-D¤Å-µμÅ-ˆÛ-DÞPÅ-ÅÞ-GbôGÅ-Å¤ü 
⇒ VßºÛ-JÀôG-z;ô¾-h‚ï-‚ïhü

Model of an atom, Rutherford experiment 
(conducted in 1911), page 11, Chemistry book 
 
 
 
Elementary Particles 
 
Protons: 
 
 
 
Neutrons: 
 
 
 
Electrons: 
 
 

lÝ¾-ym-HÛ-hqï-G¸ÞGÅü ¼-fô¼-wô‡-GÛ-zdG-hrhü 
(zdG-hrh-‚ïh-¾ôü 1911) 
 
D¤Å-µμÅ-ˆÛ-lÝ¾-y-¼zü 
 
wô-lÝ¾ü 
 
 
 
¤-mÛP-lÝ¾ü 
 
 
 
¤ô-lÝ¾ü 
 

 
 
• There are even smaller particles, but they 

are not important for the understanding of 

chemistry.  

 

lÝ¾-y-¼z-hï-±ô-¾Å-lÝ¾-VßP-z-»P-»ôhü »Ûm-»P-hï- 
±ô-µμÅ-ºHã¼-±m-¼ÛG-GÛ-GmÅ-ÇePÅ-ÁïÅ-»Å-¾-hGôÅ-
¤Dô-¤ïhü 
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• Altering the state (solid↔liquide↔gaseous): 

The molecule doesn’t change! The relation 

between the molecules changes. 

 

 

• If the molecule changes, you have a totally 

new substance with new properties! 

 

• Compounds are made out of one kind of 

particle called molecule. One molecule is 

made out of different atoms. 

GmÅ -Ç e PÅ - z X ï - z ü (¤FïGÅ-G¸ÞGÅü mÅü 
GÁï¼-G¸ÞGÅü mÅü ½ÀâP-G¸ÞGÅü) 
zÇkÝÅ-lÝ¾-n¤Å-ºHã¼-z-ºIô-»Û-¤ïhü zÇkÝÅ-lÝ¾-hz¼-
HÛ-ºƒï¾-z-ºHã¼-HÛ-»ôhü 
 
G¾-ÆÛh-zÇkÝÅ-lÝ¾-ºHã¼-z-ºIô-z-mü P-±ô¼-Eh-VôÅ-
GÅ¼-q-¿km-qºÛ-µμÅ-GÅ¼-q-ŸÛG-¼G-GÛ-»ôhü 
 

zÇ k ï zÅ -µμÅ -mÛ-zÇkÝÅ-lÝ¾-¼ÛGÅ-GTÛG-GÛ-z¸ôÅ-q-
¾-¸ï¼ü zÇkÝÅ-lÝ¾-GTÛG-mÛ-D¤Å-µμÅ-¼ÛGÅ-ºi-¤Ûm-
HÛ-z¸ôÅ-q-¾-¸ï¼

 
 
zB¼ - ¢ ô P ü 
 
1]±m-¼ÛG-GÛ-ÁïÅ-‚-fôz-q¼-Gô-¼Û¤-zdm-qô-ŸÛG-GÛ-XïÅ-ÅÞ-ºƒP-hGôÅü XïÅ-ºƒP-‚ïh-qºÛ-Gô-¼Û¤-n¤Å-ˆÛ-¤ÛP-ƒÛÅü 
 
2]P-±ôºÛ-‚ï-¤-hPü ±ü ¿UGÅ-GÅÞ¤-HÛ-ºiï¤-¤-ŸÛG-µμÅ-Åô-Åô¼-G-ºi-h‚ï-z-‚ïh-h¤ü 
 
3]GÁ¤-GÅ¾-±ÛG-Iâz-n¤Å-GP-GÛ-»P-hG-¼ïhü 
    1]zÇkïzÅ-µμÅ-mÛ-µμÅ-ºHã¼-fzÅ-ÁïÅ-ˆÛ-h‚ï-‚ïh-¤Û-fÞz-qºÛ-¿Ëh-¤ïh-µμÅ-ŸÛG-¼Ûhü 

2]zÇkïzÅ-µμÅ-mÛ-lÝ¾-ym-¼ÛGÅ-¤Û-ºi-z-D-ÁÅ-ˆÛ-Nåz-q-ŸÛG-¼ïhü 
3]D¤Å-µμÅ-mÛ-¼ÛGÅ-GTÛG-lÝ¾-ym-@P-GTÛG-GÛ-Nåz-qºÛ-¿Ëh-¤ïh-µμÅ-ŸÛG-¼ïhü 
4]P-±ôºÛ-Pô-ÁïÅ-qºÛ-D¤Å-µμÅ-zM-®¤-»ôhü 
5]G¾-ÆÛh-PºÛ-Vß-Ç+ô¾-z-mü VßºÛ-zÇkÝÅ-lÝ¾-n¤Å-wm-±ßm-D-ºH¼-bï-Áï¾-Çoôh-GP-hÝ-»ôh-q-hï-mÅ-xÛ¼- 
  ºhôm-HÛ-¼ïhü 
6]D¤Å-µμÅ-VßP-ÁôÅ-hïºÛ-¤±ôm-dGÅ-mÛü H  »Ûm-q-hP-hï-wô-lÝ¾-GTÛG-¼P-GÛ-Nåz-q-ŸÛG-¼ïhü 
 

4]»P-¾-»Û-V-ÁÅ-G-¼Û-hPôÅ-GmÅ-ºz¼-HÛ-ºhÝG-G¤ü ¾m-±ÛG-@P-GZÛÅ-fôG-ƒÛÅü 
 
5]G¾-ÆÛh-P-±ôÅ-Vßü 100ml  ½ÀPÅ-q¼-ºHã¼-bï-½ÀPÅ-G¸ÞGÅ-hï-IP-¤ô¼-ºHã¼-z-mü P-±ô¼-Vß-¤P-ZÝP-G-±ôh-
¼G-GÛ-¼ïhü 
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5. Periodic table (page 17)        l Ý ¾ - y m - H Û - ¿ U Û -¼ Û ¤ -¼ Û º Þ - ¤ Û G ü 
Chemistry has a language with symbols. These 
symbols are used in the Periodic Table. 
 

µμÅ-ºHã¼-±m-¼ÛG-mÛ-¤±ôm-dGÅ-»ôh-qºÛ-Ç+h-»ÛG-
ŸÛG-¼ïhü   hï-±ô-(¤±ôm-dGÅü)lÝ¾-ym-¿UÛ-¼Û¤-
¼ÛºÞ-¤ÛG-mP-zïh-uôh-zbP-GÛ-»ôhü 

 
 
The most important Symbols are:        G¾-Vï-ÁôÅ-¤±ôm-dGÅ-n¤Å-mÛü 
 
 
 
H 
 
C 
 
N 
 
Na 
 
O 
 
S 

K 
 
Ca 
 
Cl 
 
Ag 
 
Au 
 
Hg 

Zn 
 
Sn 
 
F 
 
Cu 
 
Fe 

Formulas show information about the 

molecules or compounds: Which elements are 

involved, how many atoms of each element and 

how the atoms are bonded with each other. 

 
 
 
Example of formulas:  
 
 
Water: H2O                         O  
                                        
                                      H           H 
 
 
 
 
 
Salt: NaCl 
 

¢ ô¼ - f zÅ -n¤Å-ˆÛ-zÇkÝÅ-lÝ¾-¾¤-zÇkïzÅ-µμÅ-ˆÛ-
GmÅ-±ß¾-Çeôm-HÛ-»ôhü  D¤Å-µμÅ-G-¼ï-º±ßh-ˆÛ-
»ôh-¤ïhü D¤Å-µμÅ-¼ï-¼ïºÛ-lÝ¾-ym-G-±ôh-hP-lÝ¾-ym-
wm-±ßm-G- 
ºi-¤fÞh-»ôh-¤ïh-zTÅ-Çeôm-HÛ-»ôhü 
 
 
 
¢ô¼-fzÅ-D-ÁÅ-ˆÛ-hqï-¤±ômü 
 
 
Vßü 
 
 
 
 
 
±ü 
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6. Chemical Reactions 
Chemical reactions are transformations: The 

involved substances change and transform into 

new substances. The molecules get torn apart 

and put together in a new way. 

 
 
Experiment: Iron and sulfur-mixture.          
Observation?  
 
 
 
 
 
 
Experiment: Steel wool on a balance.  
Observation? Make a sketch: 
 

 
 
 
 

Explanation?           ºIï¾-zÁhü 
 
 
 
 
 

 
Again: Candle Experiment                                              »P -B¼ ü »P -¾ - » Û - z dG - hrh
We know already that the wax gas burns… 
What exactly happens in the burning process? 
Write all your observations down and make 
sketches if needed! 

P-±ôÅ-»P-¾-»Û-½ÀâP-G¸ÞGÅ-V-ÁÅ-hï-ºz¼-HÛ-»ôh-q-ÇSôm-
mÅ-ÁïÅ-ˆÛ-»ôhü hPôÅ-»ôh-ˆÛ-ºz¼-zºÛ-Mãh-¼Û¤-ºhÛºÛ-
Ç+zÅ-G-¼Û-‚ïh-ˆÛ-»ôhü ŸÛz-dôGÅ-ˆÛ-G¸ÛG-±ß¾-n¤Å-ƒÛÅ-
qºÛ-fôG-B-¼ÛÅ-ÅôGÅ-hGôÅ-±ï-z¸ô-hGôÅ

  
 
 
 
 

µμÅ-ºHã¼-ºyô-¿kôGü 
µμÅ-ºHã¼-ºyô-¿kôG-n¤Å-mÛ-G¸ÞGÅ-h‚ÛzÅ-ˆÛ-Nå¼-z-
ŸÛG-¼ïhü GmÅ-ÇePÅ-ºhÛ-mP-º±ßh-qºÛ-µμÅ-n¤Å-ˆÛ-
G¸ÞGÅ-h‚ÛzÅ-¾-ºHã¼-z-xÛm-bï-µμÅ-GÅ¼-q-ŸÛG-bà-
ºHã¼-HÛ-»ôhü zÇkÝÅ-lÝ¾-n¤Å-¾ôGÅ-ÅÞ-VG-Çeï-fzÅ-
¾¤-GŸm-HÛ-ÇKô-mÅ-xôGÅ-zÇkÝÅ-‚ïh-ˆÛ-»ôhü 
zdG-hrhü ¿UGÅ-hP-¤Þ-¸Û-ºiïÅ-¤ü 
ŸÛz-dôGÅü 

zdG-hrhü hÏÐPÅ-¿UGÅ-z¾-Z-GºÛ-ÇeïPü 
ŸÛz-dôGÅü B-¼ÛÅ-z¸ôÅü 
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7. The Spherical Cloud Atomic Orbital –
Model 
We know what the nucleus of an atom with the 
protons and neutrons looks like. Let’s have a 
closer look at the diffuse cloud of electrons. 
It looks like an onion:  
The first shell can hold only 2 electrons.  
The second and third can hold up to 8 electrons 
 
 
 

l Ý ¾ - y m - H Û - M ã -¾¤ -¹ â ¤ - G ¸ ÞGÅ -v Û m - q ü 
hq ï - G ¸ ÞGÅ ü 
P-±ôÅ-lÝ¾-ym-HÛ-¿eï-lÝ¾-mP-wô-lÝ¾-hP-¤-mÛP-lÝ¾-HÛ-
GmÅ-ÇePÅ-ÁïÅ-ˆÛ-»ôhü G¾-ÆÛh-P-±ôÅ-¤ô-lÝ¾-ºhô¼-
zºÛ-vÛm-hï-¾-dôGÅ-ŸÛz-‚ïh-q-mü hï-¯ôP-hP-ºi-qô-
»ôhü ºDô¼-¾¤-hP-qô-hïÅ-¤ô-lÝ¾-GZÛÅ-º²Ûm-fÞz-q-
hPü ºDô¼-¾¤-GZÛÅ-q-hP-GÅÞ¤-qºÛ-¤ô-lÝ¾-zMh-
®¤-º²Ûm-fÞzü

 
Model:   
hqï-G¸ÞGÅü 
 
 
 
The chemical properties of an atom are 

determined by the number of electrons in the 

outer shell. 

More experiments and calculations showed that 

the second and third shell actually consists of 4 

spherical clouds containing 2 atoms each. 

 

 

 

 

lÝ¾-ym-HÛ-µμÅ-ºHã¼-Eh-VôÅ-n¤Å-mÛ-lÝ¾-ym-¼P-GÛ-xÛºÛ-
ºDô¼-¾¤-¾-¤ô-lÝ¾-G-±ôh-»ôh-¤ïh-¾-¼G-¾ÞÅ-»ôhü 
zdG-hrh-hP-¯ÛÅ-ˆÛ-fôG-ÁïÅ-dôGÅ-¾ü xÛºÛ-ºDô¼-
¾¤-GZÛÅ-q-hP-GÅÞ¤-q-mÛ-¹â¤-G¸ÞGÅ-vÛm-q-zŸÛ-¼ï-
Oæz-q-hP-hï-±ôºÛ-mP-lÝ¾-ym--GZÛÅ-¼ï-»ôhü 
 

 

 

 

Model: 
hqï-G¸ÞGÅü 
 
 
 
 
The better a model about the electron cloud is, 
the more observations can be explained. 
With this model we are able to explain the bonds between atoms.  
 
. WÛ-ÆÛh-¤ô-lÝ¾-vÛm-HÛ-hqï-G¸ÞGÅ-»G-qô-»ôh-q-hï-ÆÛh-ˆÛ-P-±ôÅ-dôGÅ-ŸÛz-n¤Å-ºIï¾-zXôh-»G-qô-‚ïh-fÞzü 
hqï-G¸ÞGÅ-hï-¾-zdïm-mÅ-P-±ôÅ-lÝ¾-ym-hz¼-HÛ-ºVÛP-fÛG-n¤Å-ºIï¾-zXôh-‚ïh-fÞzü 
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8. Covalent bonds                                                  
Atoms feel more comfortable when their outer 
shell (Orbit) is full. The state with a full outer 
shell is called noble gas configuration. Noble 
gases are very stable elements and they don’t 
react with other elements. In other words, 
atoms share electrons in order to achieve a 
stable electron structure. 
 
 
 
Chlorine gas molecule, Cl2: 
  

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

Oxygen gas molecule, O2: 
 
 
 
 
 
 
 

 
 
 

Nitrogen gas molecule, N2: 
 
 
 

 
 

 

Chlorine atom Chlorine atom Chlorine molecule 

Both atoms share one pair of electrons (one electron cloud).  
lÝ¾-ym-GZÛÅ-;Å-¤ô-lÝ¾-V-GTÛG-¤Z¤-uôh-‚ïh-ˆÛ-»ôhü (¤ô-lÝ¾-HÛ-vÛm-
GTÛGü) 

Oxygen atom Oxygen molecule Oxygen atom 

Two pairs of electrons are shared, so this bond is called double bond. 
¤ô-lÝ¾-V-GZÛÅ-¤Z¤-uôh-‚ïh-q-mü hï-¾-Z Û Å - ¿ k z - ºV Û P - f Û G -¸ï¼ü 

lÝ¾-ym-±ôºÛ-xÛºÛ-ºDô¼-¾¤-n¤Å-V-±P-GP-z-»Ûm-m-zhï-
qô-»ôhü xÛºÛ-ºDô¼-¾¤-V-±P-GP-zºÛ-GmÅ-ÇePÅ-hï-¾-
z ¸P -½ À â P - G Û - VGÅ - h‚ Û zÅ -¸ï¼ü z¸P-½ÀâP-n¤Å-
mÛ-È-TP-zdm-qô-»ôh-qºÛ-D¤Å-µμÅ-»Ûm-q¼-zdïm-hï-±ô-
D¤Å-µμÅ-GŸm-hP-ºiïÅ-ˆÛ-¤ïhü hï-»Pü lÝ¾-ym-±ôÅ-
¤ô-lÝ¾-¤Z¤-uôh-‚ïh-hï-¤ô-lÝ¾-HÛ-G¸ÞGÅ-h‚ÛzÅ-zdm-qô-
ŸÛG-ºIâz-fzÅ-‚ïh-ˆÛ-»ôhü 

¤Z¤-uôh-ZÝÅ-Tm-HÛ-ºƒï¾-¤fÞhü 

Nitrogen atom Nitrogen atom Nitrogen molecule   

Three pairs of electrons are shared, so this is called triple bond. 
¤ô-lÝ¾-V-GÅÞ¤-¤Z¤-uôh-‚ïh-q-mü hï-¾-Å Þ¤ -¿ k z - ºV Û P - f Û G -¸ï¼ü 
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9. Ionic compounds
Some atoms tend to gain or lose electrons to 

achieve a full outer Orbit. The result is either a 

positive or negative charged atom. We call  

them ions. Positive and negative Ions are 

strongly attracted to each other  

 

Example: Sodium has two full Orbits and one 

single electron in the outer shell. This is a very 

unstable electron arrangement. When the 

sodium atom loses its outer electron, it becomes 

a positive Ion: 

 
 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
 
 
The opposite happens with a Chlorine atom: In 

order to achieve a full outer shell, it takes up one 

electron and shows the same electron structure as 

the noble gas Argon. Now it has one more 

electron than proton and therefore has a negative 

charge. It’s called a chloride Ion. 

 

 

 

 
 
 
 
Because the sodium chloride compound is made out of ions, it is called an ionic compound. 
¸ï-½ÀâP-±ÎÐ-½ÀPÅ-ˆÛ-ÇkïzÅ-µμÅ-hï-¾-HïÅ-lÝ¾-HÛ-z¸ôÅ-q¼-zdïmü hï-¾-H ï Å - l Ý ¾ - H Û - Ç k ï zÅ -µμÅ -ŸïÅ-¸ï¼ü 

lÝ¾-ym-D-ÁÅ-ˆÛ-xÛºÛ-ºDô¼-¾¤-GP-zºÛ-Vïh-hÝ-¤ô-lÝ¾-
fôz-q-hP-½ÀG-q-ÅôGÅ-ˆÛ-GmÅ-±ß¾-»ôP-GÛ-»ôhü hï-
¾-zdïm-mÅ-JÀôG-GÛ-wô-Çoï-º¤-¤ô-Çoï-GP-¼ÞP-hÝ-ºHã¼ü 
hï-¾-P-±ôÅ-HïÅ-lÝ¾-¸ï¼ü wô-hP-¤ôºÛ-JÀôG-Çoï-n¤Å-
GTÛG-GÛ-GTÛG-ºfïm-ÁÝGÅ-Vïm-qôÅ-ºfïm-zÇkôh-»ôhü 

HïÅ-lÝ¾-HÛ-ÇkïzÅ-µμÅ-n¤Åü 

hqï-¤±ômü ¸ï-½ÀâP-¾-ºDô¼-¾¤-GP-¤-GZÛÅ-hP-xÛºÛ-ºDô¼-
¾¤-¾-¤ô-lÝ¾-GTÛG-zTÅ-»ôhü hï-È-TP-zdm-qô-¤ïh-qºÛ-
OÛG-ÇePÅ-ŸÛG-¼ïhü 
¸ï-½ÀâP-lÝ¾-ym-HÛ-xÛºÛ-¤ô-lÝ¾-½ÀG-q-m-hï-wôºÛ-JÀôG-¿km-lÝ¾-
ym-hÝ-ºHã¼-HÛ-»ôhü 
 

Sodium atom Sodium ion 

lÝ¾-ym-¾-GmÅ-±ß¾-hï-¿kôG-xôGÅ-ÅÞ-ºHã¼ü xÛºÛ-ºDô¼-¾¤-
GP-ºHã¼-z-hïÅ-¤ô-lÝ¾-GTÛG-„ÀPÅ-z-hP-hï-±ÎÐ-½ÀPÅ-¾-zdïm-
mÅ-hïºÛ-¤ô-lÝ¾-HÛ-G¸ÞGÅh‚ÛzÅ-z¸P-½ÀâP-Í¼-ºGôm-hP-ºi-
qô-Çeôm-HÛ-»ôhü hï-¾-wô-lÝ¾-¾Å-¤ô-lÝ¾-GTÛG-¤P-z-»ôh-q¼-
zdïm-hï-¾-¤ôºÛ-JÀôG-lÝ¾-GTÛG-»ôhü hï-¾-±ÎÐ-½ÀPÅ-ˆÛ-HïÅ-
lÝ¾-¸ï¼ü 

Chlorine atom Chlorine ion Sodium chlorine or salt ±ü 
 


