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This course is an important fundamental course, which is designed for undergraduate
students majoring in science and medicine. It mainly covers basic gas and liquid laws,
electronic structure of atoms, molecular structure, crystal structure, thermochemisty and
direction of chemical reactions, chemical reaction rate, chemical equilibrium (ionic
equilibrium in aqueous solution, oxidation-reduction reaction, etc.) and its application in
volumetric analysis, basic properties of familiar elements and compounds. After
studying this course, the students are requested to master the basic chemical concepts
and chemical principles, solve some chemical problems using the studied principles and
train the scientific thinking ability to chemical problems, thus laying a good foundation

for studying the subsequent chemistry courses.

=: WERPMAIRR
= He Y
B R .
BT AR v SRR Key Points
i3 iy ’ Y
1. o 1. What Is Chemistry
2. fEEE—TRL. | 2 Chemistry Isa Cen.tral,
‘ SR DI P Rl Prz-;lctlcal and Creative
1 @R » o, Science
Introduction %‘ w 3. Function and Status of
3. ﬂiﬁl\%ﬂ’ﬁf 1 AN Chemistry in the Future
HiAL 4. Subdisciplines of
4. EER G SCFEL Chemistry
— . Hik I Gas
. 1. The Ideal Gas Equation
MRS E .
L EE/: —;%\ﬁ(%/ﬁﬁ 2. Dalton’s Law of Partial
2. J:E:/J: 073 s RE A Pressure
3. EhRAE 3. Real Gas
TR T van der Waals Equation
igﬁ‘x%ﬁ H LRk Il Liquid !
2 RIS 12 | 1. SAKwAL 1. Liquefaction of Gas
ﬁggrigated State I 3L Critical Temperature
of Substances 2. WAMIZE . 2. Evaporation of Liquid
B A5 55 R 057 7 g'apgggz’}f'zzfj":\;:gﬁa“O“
3. BEEAEL - reeeing S
. 4. Sublimation and Deposition
4. FHERELE .
5. Phase Diagram
5. AHK Phase Rule




A

BN

1. WRBEIRIRTTIE
2. WRE

2.1 [ERAER AR

figt J5E

2.2, SARTEMARH I
e

FARER

3. AR AR TR
{[%:4k3

AR, Wb B,

W SUNRE, BiEE

4. HRFUR R K
H

TORFE R A1

5. PAFRE R
HRAR VA

$r IR EH

DU AR R AR 5 A

1. MR

INTTEHERR . ST HE

R, [E—IJﬂﬁH$\ EJE M

%

2. i

HFE. AR . B

ZH

3. BTk

BB 742 S AL

5, MXBETIEDY

4. Ak

5. ZrTantk

Il Solution
1. Concentration of Solution
2. Solubility

2.1 Solubility of Solid in Liquid
2.2 Solubility of Gas in Liquid
Henry’s Law
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van’t Hoff Factor
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1. Hydrogen Atomic
Spectrum and Bohr Theory
Orbit Radius, Orbit Energy

2. Characteristics of
Microscopic Particles and Law
of Movement

de Broglie’s Relation,
Uncertainty Principle

3. Quantum Mechanical
Model of Hydrogen Atom
Schrdadinger Equation, Radial
Function, Angle Function, Four
Quantum Numbers (n, I, m, my),
Spatial Distribution of Electron




4. ZHTET 4S5
5 14 e

Il BN,
WP, B,

AR TR
5. JLREAVERKIA
HIAR e A

Ji7ae, HERE, BT
SRAIRE, A

Cloud

4.  Structure of Multielectron
Atoms and Periodic Law
Central Field Approximation,
Shielding Effect, Slater Rule,
Penetration, Ground State
Electron Configuration

5. Periodic Properties of the
Elements

Atomic Radius, lonization
Energy, Electron Affinity,
Electronegativity

= B
Iy TR
Chemical Bond
and Molecular

1. o

Z i ewisZut, J\FHA

FOU, g, o

B, FALPUERENS

2. WMEHFXH R
w

TS R,

SRR

3. S THERR

JRFPUEL A G IR

A, R HOE LA AT
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Classical Lewis Theory, Octet
Rule, Valence Bond Theory, ©
Bond and = Bond, Orbital
Hybridization Theory

2. Valence-Shell
Electron-Pair Repulsion Theory
Molecular Geometry,
Valence-Shell Electron-Pair
Repulsion Rule

3. Molecular Orbital Theory
Type of Linear Combination of
Atomic orbitals, Principle of
Linear Combination of Atomic

Structure JEN], 4y FHAH T#) | Orbitals, Ground State Electron
kg Configuration of Molecule,
o Bond Order
4 BTR 4. lonic Bond
=] ok =T 3 | )
HE'*%/HK’ AT RS TE Lattice Energy, lonic
5. Iy HItE Characteristic
6. /- TR{EMIME | 5. Molecular Polarity
i 6. Intermolecular Force and
Hum 7y, #5577, €y | Hydrogen Bond
Dipole-Dipole Force, Induction
Force, Dispersion Force
—. IR | The First Law of
1. HEAME Thermodynamics
K Z 585, WRAKE, | 1. Some Terminology
RIS, PRE, $ofn | Systemand Surroundings,State
FFEAERT) T Function, Process and Path,
WL Bt Internal Energy, Heat and Work
Chemical 2. MIER—ER 2. The First Law of

Thermodynamics

3. I AR AR KT
(L3 ARPI Lok

. e

1 JE AR

2. Ml RE R 2

Thermodynamics

3. Reversible Process and
Maximum Work

Calculation of Volume Work
Il Thermochemistry




Ef3 1. Enthalpy and Enthalpy

3. RRBIAZ (AHO) sk | Change
= 2. Thermochemical Equation

B, brepe | 204 Hesss Law .

A 3. Calculatéon of Reaction
Enthalpy(AH")

Standard Enthalpy of

Formation, Standard Enthalpy

of Combustion, Bond Enthalpy
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W | B B MPORLRIER 2 S A5 22 RPN SEPR R A, A R AR BT 7T, 5 3]

R | RS &, BFR A s v JE 2 () R ok R A B AN F P2 Al 27 i B
RBRL A ERIRE ST X 70 22 AT A9 S

R | BRITB L AR, SRBER. KIELHIR. sk, FREER. EA

e

KEIEH




HiBE ACT)

—. BREEAEMN
BRERAHRY CHEM120006
H T ACT)
IR R
P General Chemistry All
—ER TR =4 VU2
VAR onLi!
5t F
% | EHFEA HAAREZRIGHE, IGREES(\FER), 25%, TR
w | REEEM FEA R
E 2y 2 Credits 2
SE=diy 32
FABRIE [l i

Prerequisites

High School Chemistry

JR R TR, THlL
#2775 W N E, BlaEd
URIN 73T TREZUR 30 2, BLA b 2 22t
%77 30 TENEAE (10%)  + =5l (20%) +HIR% K (70%)
BRIZURPPTAL, HA 45 H -
A ymam |1 &k TRE. WREG, SREERE (BRI . %
Jifi U Hifiat, 20034
o 1. . BRsasgn s, Haes B CGR3D , bRt KRR
s i, 20054,
s 2. HIPEECES, EMRES® (B D, ESHEE B, 2002
o
%R | 3. Peter Atkins, Loretta Jones,Chemical Principles (Second Edition),
W. H. Freeman and Company, 2001.
4. P.H. Pettrucci, W. S. Harwood, F. G. Herring, General Chemistry —
Principles and Modern Applications (Eighth Edition),Prentice
Hall,2002.
HAhf5 8 TR URAE, BT R ORI S




. BEERMERER

3L

fitli o

AURFER BRI ERIAR 2 AR — T E AR, EENFEMRE: Uk
FVBARRFEA B SR TSN LTS5 L 0 T 45 SR Ei i Bk 2 il I
I N A= A ivan SN A A B TGO iy sl A R R L TN ER A S VI
FEAEF BRI 5 LT 2 B A S R AN 5 5 o Sl A TRAE ) 22 2]
TR SRR AN S A 22 SR, I3 F AL o SR B R — e 2 )
B, R B N R YRR 7T, R S A IRTE N 2 2] BOE R AF 3k

This course is an importantly fundamental course, which is designed for
undergraduate students majoring in science and medicine. It mainly covers basic gas and
liquid laws, electronic structure of atoms, molecular structure, crystal
structure,thermochemisty and direction of chemical reactions, chemical reaction rate,
chemical equilibrium (ionic equilibrium in aqueous solution, oxidation-reduction

BE3C | reaction, etc.) and its application in volumetric analysis, basic properties of familiar
elements and compounds. After studying this course, the students are requested to
master the basic chemical concepts and chemical principles, solve some chemical
problems using the studied principles and

train the scientific thinking ability to chemical problems, thus laying a good
foundation for studying the subsequent chemistry courses.
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= SRR AR [11 Entropy and Entropy
1. 1% Change
EAL7 RPN E”tiopy fliensing Ent
actors of Influencing Entropy
=
2.%1; o Value of Substance
e X Entropy Change
JURMRAR L5 Calculation of Some Types of
B H D 1. HIMRERIREARE | Entropy Change
1 | chemical ) b UUFree Energy and Free
_ 1. AR EHKZEWTTIA | Energy Change
Thermodynamics () 1] 5 Criteria for Spontaneous
2. M2 RBEfN EfiAg | Change
A4, Free Energy Change of
3, JEEERALEE R R Chemical Reaction
A A 1. Effect of Temperature on
4. AFEFFTEIRE FAG Free Energy Change of
HITHH Chemical Reaction




2. Calculation of AG Under
Non-standard Condition
1. Reversible Reaction and
1. AR5 Chemical Equilibrium
SP-1f 2. Characteristics of
2. ANEEE RHE Chemical Equilibrium
3 PR i Equili_brium IConstant
A D e i . Experimenta
4 %%T@] %%&5 Equilibrium Constant and
IV Thermodynamic
W AR Equilibrium Constant,
5 BT IE R SIEMRE, VA Gas Phase Reaction,
Principles of Chemical T Gas-Solid Reaction,
Equilibrium 5. SEErEEAE R Solu.ti.on- Reaction
GBS A, 5. Equilibrium Constant and
S Free Energy Change
3 iii{%¥@15’] 6. Multiple Equilibrium
- I 7. Factors of Influencing
ZES Chemical Equilibrium
8. WIEMIEH g LecChatelier’ s Principle
9. MMM | 9. Calculation of Chemical
PR Equilibrium for Gas
Phase Reaction
1. JxMEZ g | 7. Reaction Rate and Rate
st Law
o AR R, 8. Differential Rate LaYv,
T Integrated Rate szlw,
Buridsse Zero-Order Reaction,
TR, —H First-Order Reaction,
S T2 RN, RN Second-Order Reaction
T 3. HEESHEEIN | 9. Effect of Temperature on
Chemical Kinetics 1Al Chemical Reaction Rate
4. fTERiAzt | 10, Arrhenius Equation
5. R E FE%Ieaction MeF::hani_sm
. . . Elementary Reaction,
6. %E&& R Rate-Determining Step,
POEIGER, Aads Stationary State
AR Approximation
1. FRBEIR 1. Acid-Base Theory
FRTR R T-#Ee, JL%E | Proton Theory of Acid and
TRt Base, Conjugate Acid-Base
2. Ampmerg (AT
5L T 3. smmsEpA | 2 Seiflonization
s Equilibrium of Water
Acid-Base Equilibrium il 3. Aqueous Solutions of
A RRIRAE /KR Strong Acid and Base
FRARS 568 4. Relative Strength of Acid

IR, 59
i 14 P 25

and Base
Solutions

in  Agueous
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lonization Constant of Weak
Acid, lonization Constant of
Weak Base
5. lonization Equilibriumof
Weak Acid and Base
Weak Monoacid, Weak
Monobase, Weak Polyacid,
Weak Polybase, Acid Salt,
Amino Acid and Isoelectric
Point
6. Shift of lonization
Equilibriumof Acid and
Base and Buffer Solution
Common lon Effect,
Acid-Base Indicators
7. Acid-Base Titration
Neutralization of  Weak
Monoacid, Neutralization of
Weak Monobase,
Neutralization of  Weak
Polyacid, Neutralization of
Weak Polybase

1. Solubility Product

VEEERR 2. Relati_opship between
e B S VA P :o:ug!:!:y Product and
[l S
3 H; By e 3. Determination of
. {ﬁ” b ULpETdAE precipitation and
et dissolution processes
BT L PR ) St 4, i!fﬂ UITE-15 - i
S\ BT R T ,?/, FIOTE-IET | 4, Factc_)r_s of Influ-encmg-
Srecinitation-Dissoluti (PSS Precipitation-Dissolution
recipitation-Dissolution B TR, b, Equilibrium
Equilibrium Wk Common lon Effect, Salt
5. UtiEfovign | Effect Acid Effect
- 5. Dissolution and
6. BT HE Inhibition of Precipitation
' '% ‘ L 16, Selective Precipitation of
e lons
7. UUERIEAL 7. Transformation of
Precipitation
1. BasicK | f
L |y
5 LERLALL S AL ‘ AR ‘ Establishment of Werner’s
7 P AEIRANRCAIEIR I | Coordination Theory,

Coordination Compound

and Coordination

Equilibrium

S, AL

PNES N

2. BB AT
HH

3. Gre Tl

Composition, Type and

Nomenclature of Coordination

Compound

2. Coordination Equilibrium
and Equilibrium Constant

3. Comprehensive




RO R T
a5, AT
T

Equilibrium
Coordination Compound
andAcid-Base Equilibrium,
Coordination Compound and
PrecipitationEquilibrium
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Oxidation-Reduction
Reaction and

Electrochemistry
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4. SEACIE
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SEELERE
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I Oxidation-Reduction

Reaction

1. Oxidation Number of
Element,

2. Balancing of
Oxidation-Reduction
Equation Using
lon-Electron Method

Il Primary Cell

1. Electrode Type, Electrode
Symbol, Cell Symbol

2. Electromotive Force of
Cell and Electrode
Potential

1l Redox Reaction

Direction and Equilibrium

1. Relationship between
Electromotive Force of
Cell and Free Energy
Change

Faraday’s Laws

2. Nernst Equation

3. Factors of Influencing
Electrode Potential

Concentration, Acidity,

Precipitate formation,

Coordination lon Formation

4. Calculation of
Oxidation-Reduction
Equilibrium

IV Element Potential

Diagram

Latimer Diagram

V  Application of

Oxidation-Reduction Reaction

B —mraRi
Chemistry of the
Elements

sIX T
pIX TLE
dX L&
fXu&

il

The Elements of s Block
The Elements of p Block
The Elements of d Block
The Elements of f Block
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The {General Chemistry Experiments) is a basic course for the students of science and
medicine in Fudan University. It has several goals: (1) providing a foundation of
personal experience with the properties and reactions of substances that will facilitate the

=X understanding of fundamental chemical principles, (2) introducing the scientific method,
and (3) introducing basic experimental techniques and apparatus for making reliable
measurements of physical quantities.
= RERPAMAIRR
S5 TREY
SEES 2R " SRR Key Points
a2 W
v .| 1. Basic Operations in
LS AR perano
e General Chemistry
L BEAF e 1 4 i Experiments
2. Wi 2. Weighin
Hl.(Preparation of 3. ' gning
1 . 3 - 3. Heating
Alum Using Waste 4. TR . .
_ 5 itk 4. Dissolution
Aluminum Cans) 6‘ " - 5. Filtration
5 o 6. Evaporation
B 7. Crystallization
1B BAE R 25 ] = . . 1. The Preparation Methods
SRR L EKHRIEAR of Simpllje Organic
PRAa & {61 ST L 1 46 Combounds
(Preparation of 2. [HlRiEE P ]
2 o 6 e 2. Reflux unit
Aspirin: a 3. HELH .
_ b KU 3. Recrystallization
Fever-reducing 5' ) @.};Fj 4. Heating in water bath
Analgesic) - 5. Phenol color reaction
N 1. The Use of pH Meter
L pHIt IR 2. Buffer squtFiJons
G2 PR o 2. MR '
. e 3. Buffer capacity
3 | (The Properties of 3 |3 ZEMEE o
. 4 oHIF AR T 4. Calibration of pH meter
Buffer Solutions) ' p 1 T using standard buffer
AR IE :
solutions
1. N 1. Reaction rate
A & 2. JNIHEARELL 2. Reaction rate constant
" NN N 2% K i
¥l i iiféﬁ j ie?ctu;n order
I . IhfLEE . Activation energy
4 Determination of 3
( _ 5. WiAIpiHEas A 5. Use of magnetic stirrer
Reaction Rats and 6. SZIGLERMFIFEAM | 6. Listing and Plotting of the
Rate Constant) & Experimental Data
7. HEab 7. Data Processing
1. bRER 1. Beer’s law
. WS BE VM 5 2k 3 Sy G EETH I The Use of
. i H Spectrophotometer
A/ AY AY ﬂ‘:{l'\“ =2
SAHHEME 3. HhtamfEH 3. Use of Colorimetric plate




BRI H
(Determination
Oflronby
Absorption

Photometry -

Application of
Spectrophotometric

4. FBWE . AEMAH
5. fREIAEdE AL

cuvette

Use of suction pipette and
volumetric flask

Plotting of the
Experimental data and data
processing

Technique)
I S AL S ) 1) 4 AN The Preparation Methods
S B LS IR /RS of Simple Inorganic
6 | (Preparation and BB NE RN Compounds
P & H Building and use of gas

Content Analysis of
Calcium Peroxide)

3. MEMSETEIA

measuring device
Ca0O, content calculation
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1. #i Introduction
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Course Objectives (EZEHHKD) :

This course intend to reveal progresses on human evolution made by modern science
from a genetic perspective, and to improve students’ understanding on human origin,
formation of modern human, migration history and genetic relationship. At the same time,
we focus on basic principles and research methods, and we encourage students to search
through the database on Internet and to practice using the powerful software, in hope
of inspiring their willingness to learn and building their sense of accomplishment after
solving problems. The most important thing is, we pay a lot of attention to building
up students’ innovation ability, which includes independent thinking, finding new
questions and new solutions. We not only hope the students acquire knowledge, but also
get familiar with methods and steps of scientific research, in order to build a solid

foundation for their study in the future.
Course Requirements (PRFEER) :

We strongly recommend the students to read the textbook after class, which is
essential for understanding the concepts and methods taught on class. And we hope the
students could practice using a few software, which would account for a very high
proportion of the final exam. The open—book final exam is expected to be finished by
each student within 24 hours. At the same time, this course requires a term paper within

given topics for each student. The term paper is really open—minded for the options given




by the mid of the term cover a huge area within evolutionary biology.
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1. Introduction

Section 1: Why Study Human Evolutionary Genetics?

2. Introduction (cont.)

Section 2: Structure, Function and Inheritance of the Human Genome
3. How to Study Genome Diversity?

Section 1: The Diversity of the Human Genome

4, How to Study Genome Diversity?

Section 2: Discovering and Assaying Genome Diversity
5. How to Interpret Genetic Variation?

Section 1: Processes Shaping Diversity

6. How to Interpret Genetic Variation?

Section 2: Making Inferences from Diversity

7. Where and When Did Humans Originate?

Section 1: Humans as Apes

8. Where and When Did Humans Originate?

Section 2: Origins of Modern Humans

9. How Did Humans Colonize the World?

Section 1: The Distribution of Diversity - Out of Africa and into Asia, Australia

and Europe

10. How Did Humans Colonize the World?
Section 2: Agricultural Expansions

11. How Did Humans Colonize the World?

Section 3: Into New Found Lands




12. How Did Humans Colonize the World?

Section 4: What Happens When Populations Meet?

13. What Use is an Evolutionary Perspective?

Section 1: Understanding the Past and Future of Phenotypic Variation
14. What Use is an Evolutionary Perspective?

Section 2: Health Implications of Our Evolutionary Heritage

15. What Use is an Evolutionary Perspective?

Section 2: Identity and Identification

16. Final exam.

AR XA AR

Textbook:

Human Evolutionary Genetics by M. A. Jobling et al., Garland Science, 2004
Supplementary Material:

Population Genetics: A Concise Guide by John H. Gillespie, The Johns Hopkins
University Press, 2004

HERE D2

Recommended Reading:

Tom Strachan, Andrew Read. Human Molecular Genetics, Third Edition (November 21,

2003). Garland Science/Taylor & Francis Group

Nicholas H. Barton, Derek E. G. Briggs et al. Evolution, 1st edition (June 30,
2007).

Cold Spring Harbor Laboratory Press
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