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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.
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1. Covalent Bond
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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.
=: RERPMAIRR
S
T et
BB n AR Key Points
R =3
F?
= 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 R Chemical Equilibrium
3 PR i Equili_brium IConstant
A D e i . Experimenta
4 %%T@] %%&5 Equilibrium Constant and
IV Thermodynamic
W SR, 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 4, 5. Equilibrium Constant and
S Free Energy Change
3 iii{%¥@15’] 6. Multiple Equilibrium
- IR 7. Factors of Influencing
ZES Chemical Equilibrium
8. WIEAIEH 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. LSRN | 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
FRTRR T-#Ee, JL%E | Proton Theory of Acid and
TRt Base, Conjugate Acid-Base
2. Ampmerg (AT
5L T 3. smmEpA | 2 Seiflonization
s Equilibrium of Water
Acid-Base Equilibrium il 3. Aqueous Solutions of
A RRIRAE KR Strong Acid and Base
FRARS 568 L 4. Relative Strength of Acid

IR, 59
i 14 P 25

and Base
Solutions

in  Agueous




5. 5582550 HL
SPAfE
—JLEIR, — oI,
Z LM, 2 I,
gk, SRR I
SEHLAT
6. FRHH B ST 1)
el 58 iR
[ A O
il
7. TRWE 2
—JLE R A, —
JCEBA A, £t
SRR, £ 05
Bl A

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

- BEENE R N S
HAL S
Oxidation-Reduction
Reaction and

Electrochemistry

—. AR B
1. JTTRIMENEL
2. B-HPEmRT
AR R TR
. JFHh

1. HRREAY, Lk
5 MBS

2. HL ) F B AT
A% H 5

=, B R TT
EY &S

1. M HEA S H HAE
ALK R

PR ke

2. BeFE TR

3. RN HEAR HL B[R]
E
WEE, BREE, TR
VE, TERUECE T

4. SEACIE
M. oA E
SEELERE

Fi AR R SN )
W FH
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Equation Using
lon-Electron Method

Il Primary Cell
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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.
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(transduction) . ¥ FHWIFN: WikithH F (generalized transduction) MIJFBR IS
(restricted transduction), MFRFFFEMEH S (specialized transduction). AXSZEG DL
PR T OAE, H N BEER T — i S FURE R BEEE R (I SOk U B i S R AR R, 9
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H OB 584 LRI R A R R e . A ERRS I AT R o) X i (1 BEAL R AT
LB, IF HAR G R R A T oE . B IR, HAr5E, WA 5 I 7E e R e (o ik
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RLGF K R = gl BT 380 s FEMRBIBE T, PR B0 28t M, o ol R 34T g 15 A
(ENEVE (SIS SRR R & DI S SN L U S
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[SEUGJRER ] N SR ik DRI 20 PR AR i B R BE RN . FNAE Az L AE AN [F], AR 4R
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5o DR, W T2E4T DNA g AT . [SEIRTFIE)Y X2 — MR G IEsiss, Lo 74
HEBNSEE CONDESH DNA FISEHG  ANZhifl 5 41U PCR 474, PCR 471 74 f bR ASL I AN
JR2 1, [RISC i BB ) e AR A B ) A S5, B BT 1 50K DNA i, JBRE DNA g D) %5 e
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RO FA 16 MEEFRRALK, % IEHE 13~44 D2 E), %0 32 FRFE A LR .
A I B PR A L K 77 303K 49 DIS80 DNA FE 4l
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AN RS G I R R IE VTR A — P S S5 e A P M LA o IX AR 7 ] RN R 78/ 8
YRR BT G, WAHE D FLEY =R T R AR —, CEF TR R3]
Y T2 A7 TR s LSRR TR SR PRS0 R CONBRIE IR, T8 I 4 Yo 1) 77 720K 4 /N IUEE RNA
SNSRI AL A0 Bk, A2 40 S O R R R R
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FIN L S F R A 44 s 28 R RSV T, e SoR ARSIV BE (484
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By AL AR I, R SR SN, S0 AR N 5

28. E¥. TREFFIINE A S Ethers, Sulfides and Epoxides

WEAGEAE Kot 4 BEROPIBRIERG: BEROAL-AIEDT, EFRMERI LR B 5 S R AR S
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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.

=. WEEANE

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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1. An Introduction to Invasion Ecology

2. Transport Vectors and Pathways

3. Trends in Numbers of Invaders

4. Seminar

5. Propagules

6. Disturbance

7. Establishment Success: The Influence of Biotic Interactions
8. Modeling the Geographical Spread of Invasive Species

9. Ecological Processes and the Spread of Non—Native Species

10. Ecological Impacts of Invasive Species
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Introduction to Stem Cell Biology
Basics 2hr
Translational Medicine 2hr
Stem Cell Niche — Restrictive Signals for Stem Cell Maintenance and Differentiation
Lecture 1 2hr
Lecture 2 2hr
Epigenetics — Permissive Control on Stem Cell Maintenance and Differentiation
Lecture 1 2hr
Lecture 2 2hr
Transcription — Identity and Fate Determination
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Lecture 2 2hr




Stem Cell Research Using Vertebrate Model Systems
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Stem Cell Research Using Invertebrate Model Systems
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Lecture 2 2hr
Current Topics in Stem Cell Research
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Lecture 2 2hr
Final — Presentation for Course Work
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Round 2 2hr
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. Mf{f is an essential factor for mitochondrial recruitment of Drp1 during

1 BHRLA T mitochondrial fission in mammalian cells.

Otera H, ..., Mihara K.

J Cell Biol, 2010 Dec 13;191(6):1141-58 [PMID:21149567]
RS A0 SRR AR T (B S0P JR A R 2

An actin-dependent step in mitochondrial fission mediated by the ER-associated
2 ZoRLA 1T formin INF2.

Korobova F, Ramabhadran V, Higgs HN.

Science, 2013 Jan 25;339(6118):464—7 [PMID:23349293]

s LR AR (1 B 1 e B S A DS AR (52 3015 1A Jo D 1) 2 11 s D)
Mitochondrial rhomboid PARL regulates cytochrome c release during apoptosis
via OPA1-dependent cristae remodeling.

Cipolat S, ..., De Strooper B.

3 LR Ak T11 Cell, 2006 Jul;126(1):163-75 [PMID:16839884]

OPAL controls apoptotic cristae remodeling independently from mitochondrial
fusion.

Frezza C, ..., Scorrano L.

Cell, 2006 Jul;126(1):177-89 [PMID:16839885]
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WA NYEE | The human peroxisomal targeting signal receptor, Pex5p, is translocated into the
4 1 peroxisomal matrix and recycled to the cytosol.

Dammai V, Subramani S.
Cell, 2001 Apr;105(2):187-96 [PMID:11336669]
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ALYl | Degradation of very long chain dicarboxylic polyunsaturated fatty acids in mouse
I hepatocytes, a peroxisomal process.

Nguyen SD, Baes M, Van Veldhoven PP.

Biochim Biophys Acta, 2008 Aug;1781(8):400-5 [PMID: 18619556]
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6 AR 2 119 ER tubules mark sites of mitochondrial division.

MEAMEMT | Friedman JR, ..., Voeltz GK.

Science, 2011 Oct 21;334(6054):358-62 [PMID:21885730]
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7 A2 Cholesterol transport through lysosome-peroxisome membrane contacts.

AHHAEF 1T | Chu BB, ..., Song BL.

Cell, 2015 Apr;161(2):291-306 [PMID:25860611]
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o= I BUE R (Cellular Oncogenes)

Y UIREY K EF M2 5985 (Growth Factors, Receptors and Cancer)
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N M CEED fHI3EE (Tumor Suppressor Genes)
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b) AV SR RIS (2 28D
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Fov AEME SRS RS AR
a) TEMAEMERESE 4D
b) HYIMAEY) ORPAECEY) . mmmdEy . WAERED (2 220)
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A RRAIMLAI AT BOMIRA BTN

AR N I PR AL S SRR D SRR B, R S N LA MR, 2 I A4
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3) ARERMEIE B AIBUR LR S B4 2. MR,
4) BT BT S B

N JHE (67D

1) 955 (10 A P 2 R AE

2) JRFIBUETE S BRI

3) FESE N EAE

4) REMHABORHLE 5P 0N, .




B AL R RS M A

— EFXRER

UREEAAS | BIOL130178 B4y 3 FE 22t 3
FF R H] R AR AR VU4
(BAEREF "
KEHD

PRI LR | Principle and Application of Genetic Manipulation

WERA | Lk

WREER
MERE | B, s Ja SRR
HEHA | REHARERE L VEN I RS 30%; IR 1 70%

= BEERMERER

WALV AR B K TREA > T AR 2 Rl . e > T e BERAR L5 T U0 BT, B
W AP IR. EARREYR RS, GIatEY. Y. s, ANSRANIA & sRAEYSE, ekt
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4. JRAERAZ: A4E DNA JRAZARAZ I FISH £AR BL K RNA A 2858
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5. miRNA &7 A[F A A H AR s

6. SR RETAREE

BRSO FER I A R B, PREFR T, BRI & A AR, A A, R
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A B A R K LR, T AR FRAK A LANKERGANE, AR L PTIB T
ABERFZONGE, 1EFE R F T BRSE D6 & A5 IR 2 A ME.

BRERA:
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1) Famfe kA

FRHR A T@ie: ikt h Faibidhi#ER, NEAMIER ARG E RN P 6
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A E B KA F 6T B,

3) HFRA

BHRAREFAERAGEAES, AT 2R Tk, UERBEAREEGLE, TS5
a) AR REMEABS M E T ik: HEALRARIARBEEN XS —F, ALRNETLH




WA 504 R T AR A B Ao R do T e @ R A B & B A, B3 T A K4 R e e 2 g
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