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Ph.D. in Physical Chemistry of Materials: Uni Nantes (France)

Postdoctoral researcher: Uni Laval (Québec – Canada).



About yourself

1. Your Chemistry grade at high school

2. Điểm thi đại học bao nhiêu?

3. Your career plan?

4. Is Chemistry important to you? Why?

5. What do you want to learn in this course?

6. How do you learn Chemistry?

7. Các khái niệm hóa học khó hiểu/chưa hiểu?
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Write on your paper and give it to me. NOW

One more slide



Answer these questions

• Draw structure of ethanol, acetic acid, butane 

and propane.

• Name 5 functional groups that you know.

• Name different chemical bonds that you know.

• Name 5 chemical compounds that you know.
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Write on your paper and give it to me!



Background test

• Ethanol?
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Background test

• Caffeine?
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Background test

• Nicotine?
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Background test

• Acid in Vinegar?
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D-Glucose
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Cholesterol
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Liquefied petroleum gas (LPG)
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(ethanethiol

or methyl captan)

propane butane



Phân bố điểm

• Chuyên cần (+bài tập thường xuyên) 15 %

• Thi giữa kỳ (+bài về nhà) 30 %

• Thi cuối kỳ 55 %
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Kiểm tra cuối kỳ: Trắc nghiệm trên PC



Textbooks

• McMurry, Organic Chemistry 9th - Brook Cole 2015

• Daniel P. Weeks-Pushing Electrons-Cengage Learning 2013

• Graham Solomons, Organic Chemistry, 11ed, Wiley 2014

• Giáo trình Hóa Hữu Cơ – (GV. Nguyễn Văn Tiến) - DTU
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Software

Avogadro (free) and Gaussian 09 (commercial)



lequocchon@gmail.com
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2019CHE203L_hoten_ chủ đề

Chào Thầy,

Em tên là Thích Hữu Cơ, lớp CHE203L. Em viết 

mail báo với Thầy là em rất ghiền môn Hóa Hữu Cơ 

và sẽ học giỏi môn này.

Em chúc Thầy khỏe và cho tụi em nhiều bài khó, và 

hay hơn nữa.

Thích Hữu Cơ

Viết email ra sao?



http://lequocchon.blogspot.com/
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Lecture 1: Structure and bonding
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Cấu trúc và liên kết



Matter & Energy

E = mc2
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Curiosity about Nature!

Physics – Chemistry - Biology
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Chemistry

A pallasite: stony-iron meteorite

InorganicOrganic

Scientifically, no barrier!
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Carbon
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Organic chemistry: applications

Saccharin
artificial sweetener

synthesized 1879

Aspirin
1853 by Charles Frédéric Gerhardt ...
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Caffeine

Today: > 50 millions compounds

Flavan-3-ol

Nicotine
Cholesterol
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Classification

Aliphatic Aromatic Heterocyclic Polymers

Biomolecules
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Phân loại



Classification
Functional groups (theo nhóm chức)

alkene

alkyne

arene

halidealkane

alcohol

sulfide

disulfide

carboxylic 

acid

ether

amine
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Classification

aldehyde

ketone

ester

phosphate

amide

nitrile

thiol
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Functional groups



Organic Chemistry

electron

synthesis

mechanism

molecule

reactivitystructure

bond

atom

& beyond

making bond & breaking bond

nucleophile & electrophile

computational chemistry

orbital

Arts & sciences !

Một số từ khóa trong Hóa Hữu Cơ



Structure and bonding

Molecular orbital theory

Drawing chemical structure

Electron configuration

Nucleus & electron

Valence bond theory

Orbital hybridization
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Key concepts (khái niệm 

chính trong bài này)

Cấu trúc và liên kết



Nucleus & electron

10-12 – 10-14 m

10-10 m

atomic number (Z)

mass number (A)
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Orbitals

s orbital p orbital d orbital

C: 1s22s22p2
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Electron configuration
at ground state

1s  2s  2p  3s  3p  4s  3d

Orbital filling according to order: 

Electron has spin with 2 directions: up & down

An orbital contains maximum 2 electrons 

Electrons tend to occupy orbital to get maximum 

number of parallel spin direction.

Phosphorus (P) 

with 15 electrons
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Cấu hình electron



Problem 1.1

Write the electron configuration of O, N and S at ground-state? 

1s2 2s2 2p4

1s2 2s2 2p3

1s2 2s2 2p6 3s2 3p4
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Problem 1.2

How many electrons does each of the following element have in 

its outer-most electron shell? Mg, Co, Se
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Chemical bond theory

CH4

Regular tetrahydron

bonds in plane

bond out of plane

bond receding 

into page

Lewis structure
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Lý thuyết liên kết hóa học



Chemical bond theory
non-bonding lone pair 

electron

Công thức phân tử của phosphine là gì? PH?

Vẽ cấu trúc của chloromethane CH3Cl, dùng công 

thức Lewis 
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Problem 1.3 & 1.4

Show the tetrahedral geometry of  chloroform CHCl3

using solid, dashed and wedged lines?

And for ethane?
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Problem 1.5,1.6 & 1.7

1.5. Guess the chemical formula of these 

substances: CCl?, AlH?, CH?Cl2, SiF?, CH3NH?.

1.6. Write line-bond structures for the following 

substances, showing all non-bonding electrons: 

CHCl3, CH3NH2, H2S, CH3Li

1.7. Does this formula exist in organic chemistry C2H7?
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Valence bond theory

Two orbital overlap 

and forming bond
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Thuyết liên kết cộng hóa trị



Valence bond theory:

sp3 hybridization

Methane: CH4
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Lai hóa sp3



Valence bond theory:

sp3 hybridization
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Ethane: sp3 hybridization
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Problem 1.8
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sp2 hybridization
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Lai hóa sp2



sp2 hybridization: ethylene
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Problem

Draw electron-dot and line-bond structure of 

formaldehyde (HCHO) and indicate the 

hybridization of this substance?

CH3CHO

glutaraldehyde

methanol
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Rosalia Lombardo

1918-1920

in Sicily, Italia



Problem 1.10-1.12

Draw line-bond structure of propene, 1,3- butadiene. 

Indicate the hybridization of the orbitals on each carbon 

and value of each bond angle. 

Look at structure of aspirin (acetylsalicylic acid) 

and identify the orbital hybridization and tell 

which atoms have lone pairs of electrons.

Red: oxygen

Grey: carbon

Ivory: hydrogen
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sp hybridization
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Lai hóa sp



sp hybridization
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Problem 1.13

Draw a line-bond structure for propyne, C3H4. Indicate 

the hybridization of the orbitals on each carbon, predict 

bond angle.
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Summary
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Hybridization of N, O, S 

Orbital hybridization can also applied to N, O, S and P.
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Problem 1.14

Identify the nonbonding lone pairs of electrons of 

atom O, N, P and S in the following molecules. Can 

you predict the angle between substituents attached to 

those atoms? 
PH3

dimethyl ether

trimethylamine

phosphine

amino acid methionine

Lê Quốc Chơn - Duy Tân University 52



Molecular orbital theory

Atomic orbitals versus molecular orbitals

Overlapping versus combination (additive or subtractive)

bonding MO or antibonding MOOverlapping or not
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(Thuyết orbital phân tử)



Molecular orbital theory
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Molecular orbital theory
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Drawing Chemical Structures

Condensed structures

Kekulé structures

Skeletal structure

Wedged, dashed, line structures

C6H5OH
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Problems 
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Are you ready with Paper and Pen?



1. Convert the following line-bond 

structures into molecular formulas
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2. Convert the following line-bond 

structures into molecular formulas
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3. Problem 1.17

Identify multiple bonds in this molecule and draw 

skeletal structure of  it. Red = O, green = N, ivory = H
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(it was used as active 

ingredient in sunscreen to 

absorb UVB)



4. Problem
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Give molecular formula of Carvone (odor of spearmint)



5. Problem 1.15
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Give molecular formula of each substance:



6. Problem 1.16
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Propose skeletal structures for these following 

compounds (> 1 possibility):
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Formation of Urea
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https://www.nature.com/subjects/organic-

chemistry


