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Abstract Algebra
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Abstract Algebra is an important basis of modern mathematics, and is widely used,
such as in computer science, information and communication, physics, and
chemistry. The course Abstract Algebra is one of the main required courses for
undergraduates in mathematics. It studies the fundamental algebraic structures of
groups, rings, and fields for the limited time, as a course for undergraduates. The
main contents include the basic structural theory of groups, permutation groups,
groups” actions on sets and applications of these actions, Sylow Theorems, the
structure of finitely generated abelian groups, properties of solvable groups; the
basic structures of rings, the Chinese Remainder Theorem with applications, the
properties of uniquely factorized domains, and polynomial rings; the extensions of
fields, finite fields; and the basic Galois theory with applications. The aim of the
course is to make students to acquire the fundamental theories and tools; to train
and strengthen their interest and ability of abstract thinking, such that a solid

foundation in algebra will be built for their further studies.
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RIEELE N | Geometry and its exercise class of School of Mathematical Sciences, PKU (As part

of all undergraduate students of our department andYuanpei experimental class of
undergraduates) open the first door of the geometry curriculum. It is one of the
most important basic courses in our department. Important task of the course is to
charge with the cultivation of students* geometric thinking and to enhance the
quality of students® geometry. This lesson mainly introduces the theory of analytic
geometry of space and the basic idea of geometry properly, such as geometric
invariants, relations between groups and geometry. Curves in the space, the
geometric properties of surfaces and invariants are discussed in algebraic methods
such that graphics and equations linked. Topics include vector algebra, plane and
a straight line, the common surface, coordinate transformation, simplification of
the quadratic equation and its properties, orthogonal transformation and affine
transformation, projective plane and projective transformations. Therefore, the

lesson is not only the extension and expansion of plane analytic geometry

knowledge, but also lays a solid foundation for student diversity in undergraduate
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calculus, physics and other courses.
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IRTEZEZE M | Probability is to describe the measure of the likelihood of random events.
Probability theory is to makeresearch  through  simple random events and
gradually into  complex random events. Probability theory is an efficient method
and tool to study complex random phenomena. It is also the base to learn statistics.
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RIBEXE N | Ordinary Differential Equations is a basic course for mathematical students. In this
course, the students will learn the basic knowledge of ordinary differential
equations, including how to solve some simple equations, the existence and
uniqueness for Cauchy problem, boundary value problems as well as the theory of
linear differential equations.
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This course takes some examples from physics, ecological sciences, environmental
science, medical science, economics and information science as the background,
and introduces how to study the real problem by the mathematical modeling. It
emphasizes the mathematical essential of the algorithms. At the same time, it
encourages students to find the problem from the real life, and establish their own

mathematical model to solve the real problem.

HEELBW

T SRR A AR RN SRR ST, ol 2 A B A S A i FH R R U S B i A
KA R SCPR AR BEA S RE . T H L PRBE AR IR BOREAE A —E B 52
PrReaiife s, et e LR 5 R

RNERERME
Bz =B 53 B

— . P& (27¢0))

= FUAIAR Y (8 221

LM RS RD  N FBR HEAL , B AliT 1, SRR DG m] 80, % B5OR R 1 43 32
FE Sk

= MRS DNA JPHIERHEL ( Alignment ) (4 2=H})

SRR FR f B2 Sh AR 2 6 (A2 71 R DNA JF51ERL)
Mg, B (6 270T)

EIE TR A , Be K R R SHE A2 53 1

i, FhiEA A2 (Population Dynamics) (2 2£H)

7N\ AEYLRIEETRL (2 24T )

+ | H OB 5 E [ A (10 27 )

Eh PR AY KN H B OB A K H 3

I\ B (10 240

NTHZ WAL (ANN) , B3R (Decision Tree) , FI5I43 47 (LDA) , 3 517
AL

JL. BEHUBHI (4 220

+ B RAE RSN (2 SR

o BRGTE (2 2

#EAR

PPT+Hi 45,

ik

el 20% , 21 30% , Wi H 445 50% (WAEE) .

#HHt

CBEERORE S5 2 1) ) MEH DI

SEHH

(P

IR SLATR

N R Fie

IRIEH AR

An Introduction to Applied Mathematics

FHiR B AL




EEAFEAME WO RRFH—ERS (2021)

RIRIES

HaC

FIEIRTE

e o LUK

R E T

ASPRERREPFRPEA T I PR DT ) — SR T M7 % - SEA BB AT 05 1%
SR AT TT 1k BEPLE i A A
HAARAL4 .
o AETH R
FA R H
BAERY
LAEARBOT R K
P A AR BT 1
PR T 7 A
SR BENUEA T 1k
S R AT 3 B
Py vk
T HE T
e 8 3T
JCT5 ORI o0 M
FEAIE N2 50
AT Sl )

L EES

LS

HEEKXBH

I R IO FH 20 ) B A B R A 11 T B, 3l e LA A9 B30 R0 A 7 B ot i
G ERRA B AN TRV B, 8 5 A 2 2 JIR B0 P K 22 S R IO 1o T80 Y
«EuEl\ g&jjﬁ o

NEFRERME
VA= E b

Lectl  Introduction

Part I. Basic numerics

Lect2 Lagrange and Newton Interpolation

Lect3  Spline interpolation

Lect4 Least squares fitting

Lect5 Numerical integration; basics

Lect6  Gaussian quadrature

Lect7 Adaptive integration and advanced topics

Lect8 Simple iteration methods for solving linear system
Lect9 Advanced iteration methods

Lectl0 Eigenvalue problems

Lectll BVP problem for ODE

Lectl2 Newtons method for solving nonlinear equations

Lectl3 FFT
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Lectl4 Basic Monte Carlo methods
Lectl5 Metropolis algorithm
Lectl6 Simulated annealing and genetic algorithm
Lectl7  Stochastic Simulation Algorithm ( SSA)
Part II; Basic asymptotics
Lectl8 Laplace asymptotics
Lect19  Stationary phase approximation
Lect20 Regular perturbation method
Lect21  Method of averaging
Lect22  Singular perturbation method
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IRIEHEZE N | This course is designed to give undergraduate students an introduction to the main
principles , methods, algorithms, and theoretical basis needed for further study in
machine learning.
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IRIEELE M | Mathematical analysis ( Il ) is one of the most important courses for the students
who wish to study the mathematics and related subjects. The course mainly includes
the theory of differentials and integral of functions of several multiples. The course
is a basis for many courses such as differential equations; differential geometry,
functions of one complex variable; real analysis, probability; basic physics, etc.
The course provides the training for the mathematical thinking and skills.
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IRIEZELE N | This course is set for the students with physics major of the School of Physics, but
also can be reference for students with other physics class of majors. On the basis of
Calculus ( calculus of one variable and several variables, power series and Fourier
series , ordinary differential equations, vector analysis, linear algebra) , this course
focuses on the basic properties of analytic functions and its applications, including
the I" function, integral transform and & function, and on preparing for the
subsequent methods of mathematical physics (Part 2) and the relevant physics
theory courses.
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Advanced Calculus for Applications ,fE# : F.B.Hildebrand;
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RN A | Methods of Mathematical Physics (2)
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IRIEZEXZE N | This course is set for the students with physics major of the School of Physics, but
also can be reference for students with other physics class of majors. On the basis of
methods of mathematical physics ( part 1) and general physics ( mechanical,
thermal physics and electromagnetics ), this course gives a comprehensive
introduction to the basic solving methods of second order linear partial differential
equations, including separation of variables, integral transform method, Green
function and variational method, and two kinds of common used special functions,
and introduces the new development in recent years, to lay the foundation for the
further study of the physics theory and mathematical methods.
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This course is refined from methods of mathematical physics (Part I) and methods
of mathematical physics (Part 2). It is set mainly for students in School of Earth
and Space Sciences and School of Electronics Engineering and Computer Science.
It introduces the basic knowledge of the methods of mathematical physics to learn
physics theory courses. On the basis of calculus and general physics, it mainly
introduces common methods in classical mathematical physics —based, including
analytic functions and integral transform, I' function and 8 function, the basic
solving methods of second order linear partial differential equations ( separation of
variables, integral transform, Green function, conformal mapping and variational
method ) , as well as principal properties of the main special functions and their
applications. Taking into account the actual needs of students in School of Earth
and Space Sciences and School of Electronics Engineering and Computer Science,
the contents on special functions and integral transformation are strengthened and

conformal mapping is briefly introduced.
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RIZZFSLE N | Theoretical Mechanics A is a theoretical course following general physics
(mechanics). It is usually the first theoretical physics course for the undergraduate
students. It also serves as a basis for many other subsequent courses. The course
focuses on analytical mechanics following Lagrange and Hamilton, including the
treatment of more general dynamical systems with multi-degrees of freedom or even
with constraints and rigid body. It will also give a brief introduction to systems whose
dynamical degrees of freedom are distributed over space, i.e. continuous media or
classical fields. These will lay out a foundation for other subsequent courses.
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IRIEZEZE N | Theoretical Mechanics B is a theoretical course following general physics
(mechanics) . It is usually the first theoretical physics course for the undergraduate
students. It also serves as a basis for many other subsequent courses. The course
focuses on analytical mechanics following Lagrange and Hamilton, including the
treatment of more general dynamical systems with multi-degrees of freedom or even
with constraints and rigid body.
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IRIEEXE N | The fundamental principles of thermodynamics, Thermodynamic quantities of
homogeneous material, Thermodynamics of phase transition, Phase equilibrium and
chemical equilibrium of multi — component system, Most probable distribution of
approximate non — interacting particles, The Boltzmann Statistics, The Bose and
Fermi Statistics, , Statistical ensembles , Fluctuations , Non—equilibrium statistics.
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RIBEXE N | Equilibrium statistical physics is one of the basic theoretical courses for
undergraduate students. It covers: basics of thermodynamics, statistical ensembles,
quantum ideal gas, classical fluid, mean —field theory of second - order phase
transitions.
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WRIERN A | Seminar for Equilibrium Statistical Physics
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RIEEE N | Equilibrium  statistical physics is one of the basic theoretical courses for
undergraduate students. It covers: basics of thermodynamics, statistical ensembles,
quantum ideal gas, classical fluid, mean —field theory of second —order phase
transitions.
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RIBEZE N | “Electrodynamics” is an fundametally important theory course for undergraduate

students majored in physics. The course systematically teachs the basic rules of
electromagnetism, properties of electromagnetic field and its interaction with
charged matter. The course also includes an introduction to special relativity.

The major contents of the course include; The energy momentum tensor of
Variable

separable method, mirror —image method in solving static electric and magnetic

electromagnetic wave, Maxwell equation and Lorentz equation;

field, Green’ s function method; The concept of gauge transformation and

electromagnetic gauge invariance and their physical meaning; Propagation and
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radiation of electromagnetic field; The interaction between a moving electrically
field;

background and experimnetal facts, fundamental priciples of special relativity and

charged particle and elctromagnetic Special relativity, it historical
Lorent transformation, space —time theory of special relativity; The propagation,

dispersion and dissipation of electromagnetic field travelling in the medium.
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Classical Electrodynamics is an advanced course which goes beyond the
intermediate level course Electromagnetic Field Theory and provides a solid basis
for further studies, research and work in classical and quantum electrodynamics,
plasma physics, radiation physics, space physics, astrophysics, solid state physics
etc.

Syllabus ;

1. Electrodynamics: Maxwell ~ s equations, charge, energy and momentum
conservation, the electromagnetic potentials, electromagnetic radiation and its
generation, electric and magnetic dipole radiation.

2. Relativity; Lorentz transformations, 4 — vectors, relativistic dynamics, the
covariant formulation of Maxwell ‘s equations, gauge invariance, magnetism as a
relativistic phenomenon, the stress—energy tensor.

3. Accelerating charges: covariant Green “s functions, the Lienard — Wiechert
potential , their associated fields, synchotron radiation, Larmor formula and the
Abraham—-Lorentz equation.

4. Action principles: for point particles, scalar fields, vector fields, Noether s
theorem, charge and energy — momentum conservation, the Yukawa potential,

radiation vs matter.
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The course “ Quantum Mechanics” covers the following topics: the birth of

quantum mechanics, wave function, quantization, superposition principle,
Schrodinger equation, operatror, symmetry, one—dimensional system
representation theory, Heinsenberg representation, harmonic osscillator, hydrogen
atom, charged particles in magnetic fields, spin, identical particles, perturbation

theory, quantum transition etc.
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This course teaches fundamental knowledge and theory in solid state physics,
helping students to understand basic concepts and analyze problems, and providing
a solid background in their preparation for research, advanced study, or future
career. It covers the following contents; classification of solids, lattice structure,
lattice vibration, thermodyamic properties of crystals, defects in solids, phase
transitions, free—electron theory, band theory, electron motion under electric and
magnetic fields in solids, transport properties of solids.  This course also
introduces some active and important areas in condensed matter physics, such as
semiconductors, surface physics, disordered systems, low—dimensional systems,

and mesoscopic physics.
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Modern Physics Laboratory consists of two Senior—level undergraduate courses in
experimental physics, Modern Physics Lab I given in the Spring semester and I
given in the Fall. The purposes of Modern Physics Laboratory are to give students
hands—on experience with some of the experimental basis of modern physics and,
in the process, to deepen their understanding of the relations between experiment
and theory, and to improve their capability of finding, analyzing and solving
physics problems through experiments. Each term, students carry out 7 different
experimental projects selected from those available representing condensed matter,
atomic molecular and optical, nonlinear, nuclear and particle physics etc. In
second term, well-qualified students are also allowed to carry out chosen research
projects in frontier physics fields supervised by instructors.

Note: A substantial amount of outside reading and study is expected.
Prerequisite; General Physics Laboratory, Atomic or Quantum Physics are highly

recommended.

HFEEAXBW

AT A SR URAE ) B D AR e I PR E R R N RIFE, DR A E
TS PR A AT B 255 M AR PR A SE SR Ik, o 2 R R AR Y
P RLEAR SRR oA A X BB TR 56 0, 51 S22 e TR SR Y B Y B
AR R BN, IE SR DCRUR W B A 7 2R IR ORI A e B e, 5 3R
IR PRI, 2o AU B ) — SE ARSI BOR AT 1555 I AU LS 5
SES IR ST AT R R (R RBLRE 7, 2 T AnAn JH S 38 07 YA 58 BB 2
MR R E— 3R,

NERERE
Bz B 43 BT

AR B EIRFE N AAL & R T 500 T AR K ot SR
DA = Kb o NS BB G ES A SR R S B A0 TG o 5 A (3
SR R B AR Y AR SR LAl ST SE G I E RIS A
[IREEZEE BSOS 37 SN i Av.//BL 1l W o3 de s =t - DAY e Y i e o3
P SE IR 7 AR TRV Al S e st B AR S 1T 2 AR fk 2R
SEWATFUR 2 A T LR Lol A % B o AR A B SE 8 T b B it 1 R 3
PIH SRR O SLIR R % SR T S IR AR B sl LA 4B Y 7 kST

E& 1 BS54 A o i e, 7 11 rpn] DA O A 58 B A i 4
HR LGS, A TR/ K/ AR RL S AR R i A5 S R o R B
REIEAY | AR SO Y LI A AR PR ST 2R
FOMAF BRI, E YR MR, $  RSei r 58 , ealn AR A st
KPR TR ACHESS , 76 I TE T T T — 2 I SIS, R RSS9 4




ERAZFARE W OREFH—IERE (2021)

W I AR S I TR 2 L S A Y RIS, 2R A

TR IR PHZ 13K, 2 50T

SRR P RS 14 AN ST S (B 7 AT SRR SES ) |, S 6,
(—) ST S B A

— . BT T

FEZ RN, X BHERAR IS 5 R, Pk shhr 20k

= R A BN

FH Nal(TL) INFRIEACGINAE v SFTERRERE 4540 5, B W, B 0T 68 AR 40
I B R FIRUEAXHE R SR - R

=\ otk

He—Ne “SAHOGAR B A5 1 ORI IT , AR 2t S A b ) — A% 00 5 AU, &2 606
S B2 Bl 53 Ak 3L A O S S 477 S 25 R B JE it A g L DY B80T
FUOGTF L, R OGRS AR X B A

| LS 5 R

o 5 L B LS TR AL SR ORI A K A WA s

EINE Y I RSERT ke

X IR 2 S ATHHAN, B AT, R T AU, T R A

7N WEAER

Wit 3R IR R | ke i i A% e A

£ e

ARBEON P 357 78 R 8 1) TR BRREILIR |, fi T A B L IR

N RRS B S

SRR AN T R AT 2 5 L P PELYA B9 5 [ 25 A R A A, 249 58 R AR

IR SR NP Ry

FE AR JR R B0 8% L BH A (g o, FH RS — F R VR D > A P i 2 T 40 A,
PR VLI 1 R A R

() FFBOFFE B R S R 2 ( BRAE A AR 1)

A1 BRI GRS Bi, Te, PR MR HLZ 35T

s A /2 A 4 d 22 A B A T ) R e o

BALSE BTN KL R 1) ) £ R AE B N

e R B R AT S B AR S AR

B 5 ] £ A T FRAT AL BH A P Tt

TR ZE R B = AR Fa S 0%

MgB, -5 M 1 1l 45 5 1 S AF 5

R 3 4% 1% W e 0 S R A AT

A7 B SR AR DR R AR 25 1) BF 52 A s 3

CsI(TI) 354 Y Rl 24 HEIF 5T

YUORBHEL IR ET BUGHE AR K nz H




IR B

R L M B I Rl 1~ > MBIl ek 2 1 B F 5
LR AR S 1 IR B AN TE

LRI R0 A R AR A R o

AHLRBCR G R il AT

FERAE GaN WP ANES T AR Bl PERFSY

Wi LB B2k Zn0: WASALE Dt AT B 5T

HETHX BOMYHRZ 2RO 48 5 A 905, A s e M 542,

FERETE | HEUWLRBSELETE

ik J ST R 250 5 P RO, 702) 20% , 9258 50% , ety 30%
WFFE YR P BRI S50 i 4 Hh AR B S B0 R 28 B ST e He e, 275 I
PR St A e =5

# CUEACHYPESEES (56 =) ) M SR, A4,

SEAR | GEELREA) (1, 1) A% B,
Atoms , Molecules and Photons: An Introduction to Atomic —, Molecular — and
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Modern Physics Laboratory consists of two Senior—level undergraduate courses in
experimental physics, Modern Physics Lab 1 given in the Spring semester and I
given in the Fall. The purposes of Modern Physics Laboratory are to give students
hands—on experience with some of the experimental basis of modern physics and,
in the process, to deepen their understanding of the relations between experiment
and theory, and to improve their capability of finding, analyzing and solving
physics problems through experiments. Each term, students carry out 7 different
experimental projects selected from those available representing condensed matter,
atomic molecular and optical, nonlinear, nuclear and particle physics etc. In
second term, well—qualified students are also allowed to carry out chosen research
projects in frontier physics fields supervised by instructors.

Note: A substantial amount of outside reading and study is expected.
Prerequisite; General Physics Laboratory, Atomic or Quantum Physics are highly

recommended.
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“Frontier Physics Lab” is given as a course of experiment research training for the
excellent undergraduates who are interested in some hot topics of the current
experimental physics study and have already got a score over 87% for their
performance in the previous course of the “Modern Physics Lab I 7. Such students
are qualified to choose the “Frontier Physics Lab” , instead of the “Modern Physics
Lab II”.

This research lab course is arranged at every fall semester with 96 course hours for 3
credits. In the summer, until the fall semester beginning, the research topics to be
studied in the coming course will be announced, including the advisors of each
topic. A qualified student has to contact the advisors whose topics he may be
interested in, and thus finally confirm a research topic for him, with an advisor’ s
agreement.

Aimed at research training, the course is given by frontier researchers, and the high
—level papers published in the international well —known journals will be taken as
teaching materials. The students will be required to firstly repeat the experiments of
the literatures with all their best efforts and then try to make their progress further.
To get good scientific results, collaboration with the advisors is very important.

The course score for every student will be given according to his advisor’ s
estimation, the records of his experiment notebook, his oral talk given and formal

research report submitted.
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IRIEHLE M | Computational physics is the subject of solving physical problems using computer
simulations. The core of the course is numerical analysis. The present course will
mainly discuss different kinds of numerical problems encountering in computational
sciences, covering of a broad range of topics such as numerical solutions to the
linear and nonlinear equations, numerical integration and differentiation,
interpolation and extrapolation, boundary value problems, initial value problems,
numerical solution of partial differential equations, Fourier transforms and other
signal processing methods, random numbers and data analysis and fitting, etc.
During the lectures, we will mainly discuss the algorithms to the typical numerical
problems, but the students will be assigned several homework, which require them
design and code properly chosen methods to solve realistic physical problems.
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IRIEHLE M | Computational physics is the subject of solving physical problems using computer
simulations. The core of the course is numerical analysis. The present course will
mainly discuss different kinds of numerical problems encountering in computational
sciences, covering of a broad range of topics such as numerical solutions to the
linear and nonlinear equations, numerical integration and differentiation,
interpolation and extrapolation, boundary value problems, initial value problems,
numerical solution of partial differential equations, Fourier transforms and other
signal processing methods, random numbers and data analysis and fitting, etc.
During the lectures, we will mainly discuss the algorithms to the typical numerical
problems, but the students will be assigned several homework, which require them
design and code properly chosen methods to solve realistic physical problems.
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RIEEE N | Fundamental Astronomy course mainly includes the following content; Telescope,
coordinates, time and calendar, kinematics and distance of celestial objects,
planets, solar systems, stars, milky way, exiragalactic galaxies, and the structure
and evolution of the Universe.
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IRIEEZE N | Based on the fundamental laws of both classical (including general relativity) and

quantum physics, this course attempts to introduce general astrophysics on a
qualitative and semi — quantitative level, for students to understand clearly the

cosmic environment in which we live. Astronomical big questions drive the construction
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of large research infrastructures, a platform for nurturing and developing high
technologies and for promoting social advancement. Classroom teaching aims to

introduce astrophysics so that they can learn more in the future.
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IRIEZEXZE M | Astronomy plays an important role in the culture development of our mankind, and
now astrophysics becomes its main component, focusing on planet, star, galaxy,
the Universe, and also black hole and neutron star. This course introduces various
astrophysical phenomena as well as the underlying physics, based on both classical
(including the general relativity) and quantum physical laws. Because of different
manifestations of astrophysical events, we are trying additional group discussions
during the teaching of Astrophysics course.
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WRIEEREEN | In this course, I will introduce the instruments, methods, and data reductions of
optical and infrared astrophysical observation.
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RSB M | In this course, I will introduce the basic concepts, principles, and methods of
radio and high energy astrophysical observation.
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This is a obligatory course for undergraduates with major in astronomy. With the
course ,the students learn the physics quantities of radiations, the emissions and
absorption of radiations by gas matters, the equation of radiation transfer, local
thermal dynamic equilibrium and deviations, physics processes of line absorption
and emission, physics mechanism of line broadening, and how to construct a

physical model of stellar gas.
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FRETR,

IRTEZEZE N | This is the first course for undergraduate students who are interested in atmospheric
sciences. No pre—courses are required. In this course, students will learn the very
basic knoweledge of atmospheric sciences. It includes; Earth and its atmosphere,
atmospheric radiation, atmospheric chemistry, cloud physics and preciptation,
atmospheric thermal dynamics, principles of atmospheric motions, fronts and
midlatitude cyclones, thunderstorms, tornados, tropical cyclones and typhoon,
atmospheric and oceanic circulations, climate changes and global warming,
weather forecasting, and planetary atmospheres.
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In atmospheric probing principle, that will introduce the basic principles of cloud,
synoptic phenomenons, ground visibility, atmospheric temperture, atmospheric
humidity, atmospheric pressure, wind velocity wind direction, atmospheric
radiation, , atmospheric precipitation and evaporate and evapotranspiration to
measure and instrument. This course will provide the basic knowledge of
meteorology data obtaining and handling, and helping the students to study
atmospheric boundary layer physics, atmospheric turbulence, cloud physics,
atmospheric pollution meteorology, atmospheric radiation, moving meteorology,
atmospheric circulation, synoptic meteorology, synoptic forecast and diagnostic

weather and climatic analysis.
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The concepts and principles of atmospheric statics, thermodynamics and radiation,
which are the basis to learn the courses of cloud and precipitation physics, satellite
meteorology and remote sensing in the future, will be introduced in the course of
Fundamentals of Atmospheric Physics. A detailed introduction and discussion on
atmospheric thermodynamics and radiation will be presented on the basis of the
knowledge of atmospheric statics. The water phase transformations, isobaric
processes, dry adiabatic processes, saturated adiabatic processes, mixing
processes, thermodynamic diagrams and applications, vertical stability in the
atmosphere etc., will be discussed particularly in atmospheric thermodynamics.
The interaction of radiation with matter, solar radiation, longwave radiation,
observations will be introduced in

radiative transfer, radiation balance and

atmospheric radiation field.
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Synoptic Meteorology
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Meteorology is one of sub—disciplines in the atmospheric sciences. Studies in the
field stretch back millennia, though significant progress in meteorology did not
occur until the 18th century after the invention of observation instrument. The
observing networks were developed across several countries during the 19th
century. In the 1930s, based on the obsrvation in the troposphere, Rossby
proposed a long —wave theory which led to an understanding of the large —scale
atmospheric dynamics and an estabilishment of the weather forecasting preinciples.
After the development of the computer in the latter half of the 20th century,
breakthroughs in weather forecasting were achieved.

Meteorology is also called synoptic meteorology. Observable weather phenomena
or weather events are explained by the science of meteorology. Those events (rain
or snow ) are bound by the variables that exist in Earth’s atmosphere, and can be
illustrated by temperature, air pressure, water vapor, winds, and their gradients
and interactions of each variable with time. Winds are the movement of air particals
that can form different —scale circulation systems or vortex in the atmosphere.
Different spatial scales are studied to determine how circulation systems can cause

the changes of weather and climate on local, regional, and global levels.
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Meteorology Today ,{£3 : Ahrens C.D.,

REPXER | KNS FEM

RIBHEX AT | Atmospheric Dynamics
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IRIEZESLE N | The course is a core course for students in atmopsheric science. The main sujects
are: the basic physical aws governing the motion of the atmosphere; the
characteristics of atmospheric vortices; Bounary layer flow; quasi — geostrophic
theory; waves in the atmosphere; instability of the atmospheric flows. The course
will help students to understand why and how the atmosphere moves.
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RIEH AR | Seminar for Atmospheric Physics and Measurements
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IRIEEZE N | Atmospheric Physics and Atmospheric Measurements are two core courses for the

students majored in Atmospheric Science. They are the basics of other courses in
the field of Atmospheric Science. The two courses are focused on the Physical

principles of the atmosphere, the measurement techniques of the atmosphere and

its application.




Bl tEREAR SRR FR—ZRE (2021)

The proposed course is a seminar course to help the students understand the
contents of Atmospheric Physics and Atmospheric Measurements. Students are
required to have discussion in the course, with the help of the instructor. This
course motivates the students to think, to solve the problems, and to get familiar
with the frontier research areas in Atmospheric Physics and Atmospheric
Measurements. The discussion will focus on the overviews of the physical principles
in the atmosphere, overviews of the measurement techniques, the state—of—the—art
techniques, and the frontier research areas. 11 topics are proposed for the
discussion i this course.

There are about 20-30 students majored in Atmospheric Science each year. The
students can be separated into 2 or 3 groups. The discussion is held 2 hours per
week. Each student will get at least two chances to lead the discussion in this

course.
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RIEFESLE N | In order to help students to deepen the understanding of the basic optical

knowledge, to improve the ability to solve problem, we establish the course in

“seminar of optics” to enlarge the basic knowledge of “ optics” course, to
introduce the new development of optic research, and to discuss the new
applications of basic optic knowledge in other research field. The course based on
discussions, pays attention to the rule of reciprocity between teaching and

studying: topic discussion in class is also the way in our teaching.
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RIERNX AR | Fundamentals of Electronic Circuits and Experiments (1)
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WRIERLE N | This course is a modern electronic and information science foundation courses, non
—electric class science majors to open the trunk base class. This course is to
strengthen the three basic: basic concepts, basic principles and basic circuit
analysis methods; highlight the practical application of circuit theory with actual
teaching, enable students to master a solid modern electronic and information
science base to understand the thinking of the electronic engineering, to establish
the concept of electronic systems, and to lay the foundation for the correct
application in the future research of electronic technologies and means.
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RIBEX A | Fundamentals of Electronic Circuits and Experiments (2)
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IRTEZEXZE M | This experimental course is for undergraduate students of science in the School of

Physics ( non—electronic major) and is the follow—up course of the “Basics and
Experiments of Modern Electronic Circuits (1) ”. It concentrates and integrates the
basic content of analog circuits, digital circuits, and circuit analysis principles
experiments for EE&CS major. Also includes the most basic content of electronic

measurement technology, instrument use, electronic circuit EDA experiment and

virtual instrument experiment.
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The course strives to use the least time for students to deepen their understanding
of the contents of theoretical courses in electronic circuits, and focuses on training
the experimental ability in the field of electronic circuit. It will lay a solid
foundation for the research in experimental physics or the R&D in the IT industry
in the future. The contents of the experiment are novel, and keep up with the
development trend of the times. The teaching arrangement is based on reducing the
academic burden and improving the learning efficiency, interest and hands —on

ability training.
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RSB T

The course is designed for students who have already learned the basic concepts of
observational ~astronomy. This course consists of telescope observations,
photometric, and spectroscopic data reduction and analysis. The main goal is to let
the students learn the basic technique in observational astronomy by operating
telescopes and work on real astronomical data. In this course, the student will
make use of the knowledge they learnt from the text book and apply it to real data
analysis to obtain scientific results. This is an essential preparation for the students

to participant in scientific research programs in the future.
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RIBELE N | The course covers the fundamentals in instrumentation and data acquisition of radio
astronomy. It starts with the basics of RF engineering and covers the topics from
antenna, feed to receiver front — and backends. The physical principles,
properties , specifications, designing, and in—field application are covered for each
vital part as well.
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RERXAMR | Chemistry Today
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RIEFESLE N | Chemistry Today is a team—taught introduction lecture and seminar for freshmen in

chemistry major. Eight secondary disciplines of chemistry such as inorganic
chemistry, organic chemistry, physical chemistry, analytical chemistry, chemical
biology, applied chemistry, polymer chemistry and theoretical and computational
chemistry are involved. The emphasis of the course is to provide a general view of
today’s chemistry through typical readings, lectures and discussions. Pre—lecture
reading is required before seminar. Critical thinking and active learning are
encouraged by requiring everyone to participate actively in the discussions.

The format of the course is organized into two parts in a class of 20 ~23 students.
A 50-minutes lecture provides students some basic concepts, general principles and
development in a specific topic of chemistry, and a subsequent 50 — minutes
discussion is led by the professor and teaching assistants. and class statement,

homework , mid—term paper and semester paper.
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The laboratory is an important place for scientific research and training of talents,
but also a place with potential hazards and unexpected accidents. The chemistry
laboratory , in particular, is apt to cause accidents because of the usage of various
hazardous chemicals and electrical equipment, as well as other dangerous factors
that are often involved in experiments, such as high temperature, high pressure,
vacuum, radiation, magnetic field and strong light. Therefore, chemistry
experimenters are expected to develop solid knowledge and skills of laboratory
safety ,and to acquire high safety quality.

College of Chemistry and Molecular Engineering ( CCME ) , Peking University
always attaches great importance to laboratory safety. In order to protect the
students from potential dangers in chemistry experiments, CCME offered Chemistry
Laboratory Safety as a required course for chemistry majors in 1993, which was the
first established in national universities of China. In 2016, the course entered the
list of kernel courses of chemistry—major.

The contents of this course include laboratory safety equipment, fire safety,
pressure vessel safety, electrical safety ,hazardous chemicals,basic safety practice of
chemistry experiments, personal protection during experiments, emergency
processing of lab accidents, disposal of hazardous lab wastes and so on,which are
featured for chemistry laboratories in addition to covering general safety knowledge
of science and engineering experiments. The course combines theory explanations
and actual practice, and applies flexible instruction modes. The objective of this
course is expected to enhance safety awareness, convey safety knowledge, train

safety skills,and develop safety habits of experimenters.
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IRIEHEXE N | As an introductory course in chemistry, General Chemistry mainly introduces the

basic concepts, principles, and methods of chemistry, as well as their development
processes. This course covers a wide range of topics related to physical chemistry,
analytical chemistry, inorganic chemistry and organic chemistry, which will be
further taught in the specialized courses in the future. In General Chemistry, only
the most basic and general chemical principles will be introduced in order to let the

students to understand the forms of matter,the changes of matter,the structures of
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matter, and the nature of matter. The main contents include the following: basic
laws of gases and liquids; thermodynamics and chemical equilibria; chemical
kinetics and reaction rate laws; atomic structures and basis of quantum chemistry;
molecular structures and the related theories; crystal structures; coordination
compounds; elements chemistry. In the study of General Chemistry, students are
expected to not only learn the basic knowledge of chemistry, but also know the
history and current status of chemistry as well as the relationship between chemistry
and society,etc. The students are also required to understand the basic principles
and methods in chemistry and able to analyze and solve problems, and to build up

their own knowledge background for further professional studies in chemistry.
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WREEX A | General Chemistry Laboratory

FF i BT fb2 50 F TARE2ABE
BIRES E1D'S
Si&igE b

RERXEN | TE AL R AR R AR E R — B R R e — 15
AT AR, S PR A0 EAT PR AR . B BRI A ERAR , S5 A R A B R
P A MR A RS T SR SR IR AR AL

ARPRFELUENESC I ) S D i g s, B H R TR
(g ZRPE7 R I B 7RSSR AR B T AR AS SE RS 1 RE Y
iR 2O AR TE AU PR AE A 157 . SRR i o A X BT S5
FERAE IR FUSE , 48 T8, 3 k-5 2800 | B ZORIR] 22 (13518 % S B0t 47 H
Bt IR DR I, FEASBRAR il e R o A WU B A Rl 3l 552
B I EAS I RE ST, (5 AR B AL s I EEAS B Al 2 B A B S B i AR TP Y
SEPRIA,

T A E LB RO NIER RIS B 16 ~ 18 A2 AR fE Rl — A SE 50 &8 AT
SR, WA 1AL Bh R Bt AR, 7R AR SR I R 1~ 2 A B YR e
P A Z (AL, ARSI IR AR BOM IR AT IR 27 A SEBRERAE R e
SEZANERT L, BTERRZA 30 A R BOM AR, 2O e g v K i HEA
JEUE AR TR A )R, AR IR S5 A A Y ) A AT
fift, X TSR — U B BEAR AT, BOM 2 AE DR A [R) AT IS I s, 2 2E
SEBRERAE RIS 1R 295 3 /N, 7S5 i i v 2 AT B ORI 24 A4 A T
Te DY, AR SRE RS | BB S AR AT 1IN A IR A IR
THE B A R SRR TS R S a6 A e BRG]

Fid 2 S PR AR 13 ~ 14 ASCER T H | e ad # p oA 1 b 25 A F/ il
Ko APRAE FEE NI SR R | SCY A SR AT A5 X AR
%4, SCH Z Ao AR 58 LT ) i R~ R, S 2 I 5 S8 S B
H FIF IR

eid Al SR R A B A S IR Y e B AR

5}
S

TRFEIE ST E General Chemistry Laboratory is the first required laboratory course for chemistry
major, which is actually a challenge for freshmen although it seems simply. It is
recommended to elect with General Chemistry.

This laboratory course includes both qualitative and quantitative experiments
in which the former is the main part. The focus of this laboratory course is to foster
critical thinking as well as comprehension of basic principle of chemistry and

acquirement of some technical skills for advanced laboratory course. In addition,

students are allowed to modify and design some experiments. The goal is to let
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students apprehend the importance of “condition” and “quantity” in chemical
reactions.

Much of the course work is done independently in a group of 16~ 18 students
guided by a TA. The format of the course is organized into three sections. A 30
minutes lecture provide students with key principle, technical skill and safety
guidance. The second component is performance in the laboratory which lasts about
3 hours. Afterwards, a one—hour discussion is led by TA to communicate findings
and questions.

13 or 14 experiments will be finished in a semester. There is a midterm exam
and a final written exam. Pre—laboratory report and questions are completed prior
to each experiment, and report including discussion is required.

General Chemistry Laboratory is prerequisite to all advanced chemical

laboratory courses.
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IRIEZEE N | The course is intended to provide a comprehensive introduction to organic
chemistry. The course will deal with the properties and reactions of carbon
containing compounds including hydrocarbon compounds, various functional
compounds and general heterocyclic compounds. The naming of these compounds
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(Chinese and English) , their structures, physical properties, spectrum, chemical
reactivity and applications in general will be discussed. Classic preparation of these
compounds by experimental or industrial methods will be compared. Various basic
concepts, theories and reaction mechanisms will be systematically introduced. That
will help the students understand the idea of organic synthesis and analytical
method of organic compounds. These discussions will be designed so that at the end
of the semester students will accept the core knowledge and know the history and

tendency of research frontiers of organic chemistry.
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The course is intended to provide a comprehensive introduction to organic
chemistry. The course will deal with the properties and reactions of carbon
containing compounds including hydrocarbon compounds, various functional
compounds and general heterocyclic compounds. The naming of these compounds
(Chinese and English) , their structures, physical properties, spectrum, chemical
reactivity and applications in general will be discussed. Classic preparation of these
compounds by experimental or industrial methods will be compared. Various basic
concepts, theories and reaction mechanisms will be systematically introduced. That
will help the students understand the idea of organic synthesis and analytical
method of organic compounds. These discussions will be designed so that at the end
of the semester students will accept the core knowledge and know the history and

tendency of research frontiers of organic chemistry.
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Experimental organic chemistry is an integral and basic part of the organic
chemistry course. This course is being directed towards the development of small—-
scale experiments, high—efficient operations and the use of environment—friendly
chemicals.

The purpose of this course is to provide students an opportunity to observe the
reality of compounds and reactions, learn the techniques that are used in
experimental organic chemistry and method s to characterize organic compounds,
and further understand the basic principles of organic chemistry. Students should
get into the habit of “preparation ( pre—lab)—experiment and recording (in-lab) -

summary ( post—lab)”.
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IRIEZEZE N | Structural chemistry is a main basic course for undergraduates in College of

Chemistry and Molecular Engineering. With electronic configuration and geometry
as the two main lines, structural chemistry systematically teaches three types of
theory and structure; the theory of quantum mechanics and atomic structure,
chemical bond theory and molecular structure, lattice theory and crystal structure.
And give students the basic knowledge in three aspects: quantum chemistry,
symmetry and crystal chemistry. These are of great help for the students to build up
microstructure concepts and master modern characterization methods.

The students of this course are the second — year undergraduate students in
College of Chemistry and Molecular Engineering with some students from Yuanpei
College, School of Physics and College of Engineering. There are about 150
students each year. The teaching process includes classroom —teaching, MOOC,

small class discussion and model practices.




wxssrIieszk BN

HFEABH | WA RGOS LS B A OCEH AL Tk AR T8 R4 ARt
AEST,
HABRER | S5 TR CRIEHR 2 S0, SUROUA 2 it RIS 3
HRFERIE | 220}
1. BOURE T B8 SRR, 2.3 T 1 3 AN BB, 3. AR OB T A3z PR S S B

b
l (e}

5B

B JRTFIEAE T ( KRIEIHZ 4 240), Z50R0 2 220, /NFETHE 3
)

1. B R T AR E S R N R 2. TR 3. R sRAOR T
ZIEDE 4. ZRFIRTF S ,5. TGS,

= MBS T2 IR (CRBEVFZ 6 2= SR 2 2, /)N
PETe 3 24T

L. H* (5 AN B R AR BT, 2. 40 F LB B FOBUR 43 F 19 2548 ,3. H, 43
TR AT SEBRIS 4. 0Tk, 5. mFREIE 6. 1T R LA 4

SR A FRIRTRRYE (CRBEUEZ 4 22t SLIRU 3 25, ANPEBE RIS 5T 3
)

L X FRERVERIS FRICER , 2. XIFRERAERE R FROT R AL &, 3. /0 T 5 8 4.
O3 F IR 20 F AR | 5. 0 F RO BRI AN 20 T et 6. BERIER
BHE ZIRFO T s CRIEIHZ 2 20 SRR 2 2205, /NFEI
1.5 2#0)

L. ZAb BB HE 2. B FIEE RIS, 3. KSR F LB (HMO ) L 4.
B BERNSERERLN S, A TR A AR S AL

SNE BN G YIRS RN BT ( R PEPEER 2 20 ZEUR A 2 2= /R
BHE 1.5 2#mF)

LR 2. B 38 3. o—m B S5 A QAL & W R S5/ FIPE BT, 4. 42
JE—4 B BN I A R TR A W A

FEE AIRR SRS RN SRR PE BT (KREVFZ 6 220, SEURA 2 221
/NPERHE 3 Sif  /NPERERISE ) 3 22 )

1. SRURGEH I R PR RS 2. AR GSH4 B X BRI, 3. 4 [H) JF R A 25 440 11
ik 4. RIS,

SNE BB RIEBT (RBEIZ 2 S SR 2 22, /NBIEAR R 51
2] 3 %A}

1. & @B A R — MM, 2. BRAV S HERR 4 & SR 4549, 3. A & d
FA R S5

FLE  BEF GRS (CRIEVHZ 2 220, FE0R A 2 220, /NP
RISES) 3 240T)

L. BT aiARr A T RIR SR 2. B PR AL RRRE 3. BTk 1R 4. BTk
FeR /DAY e o5 KE




(N JERAFARBWOREFM—ERS (2021)

HEAX KRG AR, RYEPHR 30 i) BRI 22 i) /N PETHE 15 27
I, /NBERE RIS 2] 12 240

RERGEE | WP HIK 30% , MR HIK 35% , /NIEHIE 15% Al 6% , 550 4% FEf el

ik ST 10% .

v (M REn (2 5 ) ) VR AR Brifiiz
(AR ARl ] BT (55 5 hR) ) AR A Bz

SEHEN (WIS (R ) ) e AR5, T
(Gitt) M oo
(EERALaa (3 2 W) ) VR - 280 5
Physical Chemistry, A Molecular Approach ,£7 : Donald A. McQuarrie, John D.
Simon ,

RERXER | MELF(—)

RIEFRLAFR | Physical Chemistry(T)

i et 5001 TR

BRIEE HhC, B

EiERE re SRR R ) B A SR, S5 Al

IRERE ST | YEAIREABEAL L ARG 22 T AR 19— 1] TRl A4
et o e e gl g A R T S AR A 2 0 AR S 5 i KO
WA IR YHZ A 2] TR T BRI TABATREE I H Y

IRIEELE N | To introduce the basic concepts and methods of thermodynamics, dynamics,
electro—chemistry and colloid chemistry.
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Physical Chemistry Lab is designed to train the physical chemistry laboratory skills
for senior undergraduates majoring in chemistry. It is a required course with totally
105 hours, 3.5 Credits. The objective of this course is expected to promote students
in: further understanding of the concepts, principles and equations discussed in
the lecture course; reinforcing the fundamental experiment skills taught in previous
lab courses; obtaining fundamental laboratory skills, typical methodology and
techniques in physical chemistry; collecting, processing, and interpreting or
experimental data; presenting data and results with tables and graphs; error
analysis and lab report writing with concise discussions.

Presently, the course consists of a 2 hrs pre —lab lecture, and 13 textbook
experiments as following: Determination of heat of combustion of sucrose;
Determination of heat of solution of potassium nitrate in water; Measurement of
saturated vapor pressure of a pure liquid ( CCl4) ; Phase diagram of a binary liquid
system of cyclohexane and ethanol; Kinetics of hydrolytic reaction of sucrose;
Preparation and properties of Fe (OH) 3 sols; Surface adsorption and surface
tension of solutions by bubble pressure method; Electrochemical reaction on
platinum electrode; Determination of dipole moment of polar molecules in dilute
solution; Measurement of magnetic susceptibility of solids by Guoy balance
method; Quantum chemistry calculation method and the use of Gaussian program;
Molecular dynamics simulation; Establishment of UV - visible absorption

spectrometer.
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This course teaches fundamental knowledge and theory in solid state physics,
helping students to understand basic concepts and analyze problems, and providing
a solid background in their preparation for research, advanced study, or future
career. It covers the following contents: classification of solids, lattice structure,
lattice vibration, thermodyamic properties of crystals, defects in solids, phase
transitions, free —electron theory, band theory, electron motion under electric and
magnetic fields in solids, transport properties of solids. This course also introduces
some active and important areas in condensed matter physics, such as semiconductors,

surface physics, disordered systems, low—dimensional systems, and mesoscopic

physics.
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Quantitative Chemical Analysis is one of the basic courses required for chemistry—
majored undergraduates. The course is lectured for the first—year undergraduates
and provides students with principles and basic methods as well as practical
examples in solving analytical chemistry problems. Both Chinese and English
lectures are provided to fit the need and interest of the home students and students
from overseas. The course covers Introduction to Analytical Chemistry, Data
Handling and Analysis, Volumetric Titrations, Gravimetry, Molecular
Spectroscopy including UV - Visible Spectroscopy, Molecular Fluorescence and
Phosphorescence, Infrared Analysis and Introduction to Raman Spectroscopy ) ,
Separation Methods in Analytical Chemistry, as well as the way to solve an
Analytical Problems. Together with Instrumental Analysis and Comprehensive
Analytical Chemistry, the course provides a complete lecture series on Analytical

Chemistry required for undergraduate students.
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Quantitative Chemical Analysis Lab is for undergraduate students with chemistry
major. By studying this course, they are able to learn basic knowledge, operation
and skill related to Quantitative Chemical Analysis Lab, as well as typical

analytical method and experimental data processing method.
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This course is designed for undergraduate students of biology major. It aims to offer
systematic knowledge and principles in the field of biological science. The contents
cover biology of virus, microbes, algae, land plants, protozoa, metazoan,
ecology, evolutionary biology, and biological conservation. The course aims at
providing a comprehensive understanding of biological science and scientific logic,
the evolutionary relationship and characteristics of biological taxa, and of the

relationship between organisms and their physical surroundings.
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IRIBELE N | This experimental course aims at students for life sciences and related majors. The
teaching orientation is the training of the basic skills of biology, and training of
students’ experiment ability, quality and habit. The contents of the experiment
include the classical contents of biology, such as the basic experiments of animal
biology, plant biology, microbiology, cell biology, biochemistry and molecular
biology. After study of this course, students should achieve the level of professional
basis in the aspects of ideas, knowledge, operational technology and application
ability. It will provide the sutdents good foundation for studying specialized courses.
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Starting from the basic concept of biology, this course introduces -classic
experiments and articles about the development of related fields. Junior students
will understand the intrinsic beauty of biology and mobilize their interest in the
research of life sciences. Through the learning of some well —known examples of
research, students will learn how to find questions and take hypothesis on basis
phenomena, to to test these hypotheses by designed experiments, and finally
develop into theory. This course involves all biological levels, including organisms,
community, group, individual, organs, tissue, genomes, genes, non — coding
RNA, which interacts in different level with the environment and enriches scientific
meaning of life. Computer science, mathematics, the method applied physics and
other disciplines in the life sciences are greatly promoting the development of life

sciences.
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SEHM Life Science in the Twen Century fE# ;Garland E.Allen;
Campbell Biology ,Y£# :Reese, Urry , Cain , Washerman , Minorsky , Jackson ,
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IRIBELE N | It focuses on the physiology of human and mammalian organs, illustrating the
mechanisms underlying the difference between animals from different environments.
It includes: the structure and transportation of membrane; excitability and signal
transmission of neurons; excitability and contraction of muscle; digestion;
circulation; metabolism and temperature control; hormone secretion; sensation;
movement ; higher functions of the brain.
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The experiments are designed to study the * physiology” courses, including
observation and record of physiological phenomenon, verification of classic and
basic laws of physiology, and helping to consolidate the theoretical knowledge. In
addition , another purpose of the experiments is student ability training, including
the physiological operative skills, design of experiment, as well as the ability to

analyze and solve problems.
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IRIEZLE N | This course focuses on the chemistry of major families of biomolecules, including
proteins ,nucleic acids, carbohydrates and lipids, as well as metabolism, i.e., the
chemical reactions that provide the cell with the energy and raw materials necessary
for life. Topics include structures and functions of proteins (including enzymes) ,
carbohydrate,, nucleic acids ( RNA and DNA ), and lipids; bioenergetics;
glycolysis, the pentose phosphate pathway, and gluconeogenesis; metabolic
regulation; the citric acid cycle and oxidative phosphorylation; metabolism
ofglycogen , fatty acids, amino acids, and nucleotides; hormonal regulation and
integration of mammalian metabolism.
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1. Foundations of Biochemistry (2 hours)

2. Water (2 hours)

3. Amino acids, Peptides and Proteins (2 hours)

4. Protein Structure (2 hours)

5. Protein Function—Reversible binding of a protein to a ligand: Oxygen—binding
proteins (2 hours)

Protein Function — Complementary interaction between protein & ligand:
Immunoglobulin (2 hours)

Protein Function—Protein interaction modulated by chemical energy: myosin and
actin (2 hours)

Protein Function—Membrane proteins (2 hours)

6. Enzymes (4 hours)

7. Carbohydrates and Glycobiology (2 hours)

8. Nucleotides and Nucleic Acids (2 hours)

9. DNA-Based Information Technologies (2 hours)

10. Lipids (4 hours)

11. Principle of Bioenergetics (2 hours)

12. Glycolysis, Gluconeogenesis & Pentose Phosphate pathway (2 hours)

13. Principle of Metabolic Regulation: Glucose and Glycogen (2 hours)
Mid—term exam (2 hours)

14. The Citric Acid Cycle (2 hours)

15. Fatty Acid Catabolism (2 hours)

16. Amino Acid Oxidation & Production of Urea (4 hours)

17. Oxidative phosphorylation (4 hours)

18. Lipid Biosynthesis (4 hours)

19. Biosynthesis of Amino acids, Nucleotides & Related molecules (4 hours)

20. Hormonal Regulation &Integration of Mammalian Metabolism (2 hours)
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Lehninger Principles of Biochemistry ( 7th Edition ), {E # : David Nelson and
Michael Cox,

SEHH

Biochemistry ,YE# : John Tymoczko , Jeremy Berg and Lubert Stryer,
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Biochemistry experiment is a major course associating with the theory study of
biochemistry, which is intended to improve the basic experiment skills of
undergraduate. This course is designed for all undergraduates at School of Life
Sciences in Peking University and also available for undergraduates at Yuanpei
College, College of Chemistry and Molecular Engineering and others, as well as
dual degree or minor students. More than 100 students are involved in this course
each academic year. Separation, purification, quantification, and identification of
biological macromolecules are the main contents of this course. Experiment skills
including preparation of biomolecules, spectrum analysis, chromatography,
electrophoresis, ultracentrifugation etc. will be taught in this course. Students will
learn to use instruments such as centrifuge, pipette, protein electrophoresis and
semi—dry tran—sblot apparatus, protein and nucleic acid detector and recorder,
spectrophotometer, microplate reader, and so on. With the development of
biochemical theory and experimental technology, new technologies and experiments
are constantly provided in the course. Details of teaching contents are showed in

syllabus each semester.
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The Genetics course will focus on the introduction to general principles of
inheritance, genetic analyses, genome analyses, and the development of gene
concept, as well as the application of these principles. This course will also
introduce the latest progress in the field of genetics. Specifically, this course will
include the following topics: Mendel’ s laws of inheritance,the chromosome theory
of inheritance and linkage analysis,the concepts of gene and mutation , chromosomal
aberration , genome analysis, genetic analysis in prokaryotes and eukaryotes, human
disease and genetics, extranuclear inheritence, gene expression and regulation,
epigenetic analysis, genes and development, genes and tumor/developmental
defects, the genetic analysis of population and evolution. As an important
complement , exercises on problem solving skills are emphasized in this course to

help students grasp and apply the basic concepts of genetics in practice.
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Genetics: The Study of Biological Information (2 hrs)

Introduction
1.How was Genetics Developed?

(The History of Genetics and The Development of Gene Concept)
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2.What is Genetics?

(What is Gene?)

3.Why Study Genetics?

(The Relationship Between Genetics and Other Life Sciences)
4.What Has Genetics Told Us?

(The Themes of Modern Genetics)

5.What Has Genetics NOT Told Us?

(The New Areas of Genetics)

e R ER S

Chapter 1. Mendel’ s Laws of Inheritance (4 hrs)

1.1 Mendel’ s Breakthrough: Patterns,Particles,and Principles of Heredity
1.2 Extension to Mendel: Complexities in Relating Genotype to Phenotype
FoE BRI O S E BT

Chapter 2. The Chromosome Theory of Inheritance and Linkage Analysis (6 hrs)
2.1 The Chromosome Theory of Inheritance

2.2 Linkage and Recombination

2.3 Mapping: Locating Genes Along a Chromosome

2.4 Mechanism of homologous recombination and gene conversion
B BN SR

Chapter 3. The Concepts of Gene and Mutation (6 hrs)

3.1 The evolution of the concept of gene

3.2 Gene mutations and dissecting gene function

3.3 somatic mutation and tumor

Uz ik

Chapter 4. Genome Analysis (6 hrs)

4.1 The concept of genome

4.2 Deconstructing the Genome

4.3 Reconstructing the genome

AR -1

Homework tutorial-1 ( Chapters 1 and 2) (1 hr)

FhE YRR

Chapter 5. Chromosomal Aberration (4 hrs)

5.1 Rearrangements of DNA Sequences Within Chromosomes

5.2 Changes in Chromosome Number

FoNE R AR A

Chapter 6. Genetic Analysis in Prokaryotes (6 hrs)

6.1 Gene Transfer and Mapping in Model Prokaryotes

6.2  Gene Regulation in Prokaryotes

Few HESEUEYRL




Chapter 7. Genetic Analysis in Eukaryotes (6 hrs)

7.1 Genetic Analyses in Unicellular Eukaryotes

7.2  Genetic Analyses in Multicellular Eukaryotes
BN RWMs L A

Chapter 8. Epigenetic Analysis (2 hrs)

8.1 The concepts and scope of epigenetics

8.2 Chromatin—based epigenetic variations and regulation
8.3 Genomic imprinting and epigenetic analyses

FILE NIB L

Chapter 9. Human Disease and Genetics (2 hrs)
(Identification of a disease—causing gene )

9.1 Family-based linkage analysis for monogenic disease
9.2

disease)

Population — based association study for polygenenic disease ( complex

9.3  Gene,diseases and environmental factors

HtE BHREE S

Chapter 10. Genetic Analysis of Population and Evolution (2 hrs)
10.1
10.2  Human population genetics

~JREER-2

Homework tutorial-2 ( Chapters 5~7) (1 hr)

The process of human evolution
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WL SCIHRAE  IMERRT IR AL PHR N 2 R B, 90 e L =5 (8]
ARTRFLRE 20 G (AR BRI ALK, T RESE PR 2H 7K1 A S50 A ALY Rl -5 7
—if AR R SR S i LS LA T SRV DA DG i BEAR K T
REMFTE A SESG 15 it i e s AP AN [R] AR X 3l (2R g 2% A Bt 2
) b2 AR B S ) A TR 5 1% PRI S v A BB L e G A
WG FNG | AR e 0 A B A P, b2 2 0 NS B felf T Y J2 10 1 fidk 4 (5
AT DR R A8 | A TURE PR S A e s o % € 1% 3o i A 5 L 0, 28 B A 1]
AL A Y UE R SR 8 T — > A S S 5, AT [ e 3 B R 3845 2 1 =K E
(RN A REE, 7 B EH, EPUE ) (B A%, [F] 23 Br A 8] 9 5t
AR ; BEDR A B U3 5 K A AL S0 92, AU B DR 2 g A 1 gt
FR2F W SIEL: ) DS 5 PR 92 728 Bt 5 66 DR ) g i) e 2Pk i D BB 2 2R (loss
of function) ﬁ%ﬁf@( gain of function) T J A 3 W& S P 3 (R 2 28 5 9 5 Y
SR H Y, Gald/ UAS FRGE (B R 2 e i B %2 0)) %
IR RE DR SR v S (6 3R AT LS P REARAS 1Y H 89, T #I T Flp/FRT R 48
TSR Mosiac SCFE (BRAFAIG AL vebE ) " Al LIS L e 2R 19 H 19,
[Fi) IS A2 452 33K 26 R 40 1) RS AL 5 (AT LLS B A [/ 5 i, ek 4R B 2
WETTSEE , DT SE IR FH st % 1 B8 A T B AE Bl i o h it 5 B R D fig i) H
)8

IRIEELE N | This course focuses on the genetics Lab from concept to design and practical
procedure, closely related to the theory course in order to deepen and extend the
knowlege and dimension of thinking.

The content of this genetics Lab combined chromosome, molecular and functional
experiments together, including classical genetic crosses and crosses of gene
function used in modern scientific researches. Firstly, we introduce C. elegans,
Drosophila and zebrafish as model animals to emphasize their importance and
respective characters in the research of genetics. Then through the preparation and
analysis of polytene chromosome, observation of chromosomes of different species
and identification of phenotypes of balancers and mutants in fly, let students to
know the genes on the chromosome and how the genetic message pass through
chromosomes. We design a single cross in which the classical genetic laws of
segregation, recombination, distance among genes and sexual linkage can be tested
and verified at the same time. The complex network of interaction that give rise to
multifactorial traits can be tested and analyzed by counting the number of different
phenotypes of core kernels. For the gene functional research in the term of reverse
genetics, we emphasize the significance of the mutation through the strategy of loss

or gain of function. The ectopic expression of oncogene in fly eye using Gal4/UAS

system (A Fly Geneticist’s Swiss Army Knife) and making Mosiac clones by FLP/




FRT system are our extended experiments to achieve the goal of gain or loss of
function. We also let students to design their own experiment using these versatile
tools to study the function of genes. All these experiments are overlapped during the

period of one semester.

HEELBW

AT A A LR L A T e AU IR A ) T B AR BB AL A o B R RS B T
75, s B TR A BRAR . 0020 S R Qa4 S B i) S A D7 50 S 5 S B
TP T30 | Sl A R R S B0 S 56 D P il 2 B0 , AN AR 7 ik B RERS 1
FREATAESE BB AR TS F I R, D 2 — 20 S S A 2 A S A0 AF S B 7
fill

RNERERME
Bz =B 53 B

S — GRS M AZ TS HT ( Observation and analysis of karyotype ) (3 2#
B

SCHy 0 SR R IR Y A 4R R R Mz HDUE %% ( Preparation of polytene
chromosomes of fruit fly) (4 2ZH})

SE = NG AR 4% A 5 BT ( Karyotype analysis of human chromosomes ) (1
S PY Ji& 5 18 ( Drosophila melanogaster ) 4 M 1 25 1] K 58 748 A f%) W 4%
(Identification of male and female of Drosophila melanogaster and observation of
mutants) (2 FA)

SEE L RS RAEE S AR S AR B I8 L ST (Test and verify
genetic three laws in a single cross ( Three point cross combined with segregation)
(8 2HY)

SRS B RKFRLAY 5 A ——HE PR Jr B L H i dE Sk AR ARG 56 IE
( Genetics of core kernels—testing and verifying interaction of multifactorial traits )
(2 %0)

T Gald/UAS FREE (CRERE A PERT T 1956 1457 ) 15 i B R e SR i vh
51 35 (The ectopic expression of oncogene in fly eye using Gald/UAS system )
(4301

S8\ I Flp/FRT ZR Sok i 6 1) Mosiac 70 [ (3RIF4LG R A8 7 %)
(Making Mosiac clones using FLP/FRT system) (4 “#H)

SCEG U BEAA R I R R 1) 3 B Hardy - Weinberg #& £ 1)) 53 IE ( Testing
Hardy—Weinberg law) (2 2ZH)

HF R BT (5 1/3) RS2 (1 2/3) PR AR

YFRZ ) 3R SCURARSE 1Y B0 L8 S R B T AR, BRI A AR
A A HE [ 2 A A T 200 1 BT B L B 25 5 S5 T IR 78 S, AR p s
AR S SRR A AT B 5, A AR R 17 51 VR 2 10 S80S B ik, B
5 I T 2 A PR A0 R X A 5 il 2 A S A R 6 1 D B £ 7
i,

FAE TR AR A S B SE R RIS IRIMESE &, A 2R A UCR
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MR SEASTF AR A4 28, — AR BN ARAT T 2 AR, Dy B —A~ F | R BRAE 2R
AUERVEAE b A R SR 15 IR IS (o], B LI SR AR M Y A 308 H g

FERGHE | RIEAER ERSCRARE, B 2/3) SRRk (4 1/3) M58 s AR L

ik AT7 A, RRUCSERAR R 25 ST IR SR T il

# R FITR ) A IROCHEE, ) A

SETR Fly Pushing, the theory and practice of Drosophila Genetics, YE # : Ralph J.
Greenpan ,

RERXER | BEFITE

WRIBEXAM | Current topics on Genetics

FFiR £ i1 HEARREABE

BIRES Hh3C

EERE | KU B

REPXEN | AU LA EIR 8GR E TN B,

IRIBELE N | The Genetics course will focus on the introduction to general principles of
inheritance, genetic analyses, genome analyses, and the development of gene
concept, as well as the application of these principles. This course will also
introduce the latest progress in the field of genetics. Exercises are emphasized in
this course to help students grasp and apply the basic concepts of genetics in
practice. The “ Current topics on Genetics” is a complementary seminar of this
course, where students will be divided into small groups to discuss classic
literatures and latest developments of important topics in genetics, as well as
exchange opinions.

HEEREN | AU LR 6 RS,

MAERERAME | 1. BRI AR 2288383

REFEFE | 2. [ VR ELAL A 45 5 FHLA
3. UK
4. FENY
5. BAhis%

6. W NI JR R 22 383
7. FW AL
8. NP Y ist AL o3 Hr
BELX AR H/NPE(15 ARV IRE IS IIE R, UM SS &« st 27 IR PR

AP ZE AE HEAT AT RS SCRRIF e IR
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RERXER | DFEHF

RIEHLEFR | Molecular Biology

FHiR i Ciiga e

BIRIES Cib'e

EfEgE ey

RIEPLE T | T AEYE R TP SR BTG M R AR A SE R 4 1) 4

SRR AR o T A WA AZ O TR 4 TR 1 B A 43 A ) 2 1 SR AR B D 2
B2 NI NS 20 e A U7 e N TR 1P P R 1] p oo PS4 L N = D kA E ke o 0 g ]
Rk AR B ATEOR IR AR A T A, 7E DR AR S0 R A R
[ 2 TR B ERETE 2 /K P i B 2E i SR A AF o8 LB . H N A 1
WF 98 I P S G PR ) BB AR 2. VI e i A R R R i R
8, 3. JEAZ A Wt s S LR 4. A A Wt i e HLR g | 5. i skad B b DNA
S5EABRMAEAER,6. RNA SIS T.,7. DNA E 4 55 )%,8. HH
WM A S EARA N HA TR, Wi AR 2 B 7R 5K
X BERE S A AR A — A LU R SR A T T TR R R R 2 AT 4
T I R ik ke [ R 8 BB =R, R A 538 F 0 T AR W0 B R ff b A= i Bl 2
O ERSR ) E AR )2 T R S AR B SER

RIEEXEN | L
HFERAN | W AR AR 705K b 2 R 3 i ZE A LA — A U

FYEMN A T i [R]85 SR 1R 22 AT 1 A T g ke [R5t 4 BE 0 RBIR R,
A is oy TR A= ar Bl b A OB ER A B B E ) R R T B
IR 5

HAIRERE
Rz =B 53 B

Chapter 1. A Brief History

Chapter 2. Genomes, Transcriptomes and Proteomes

Chapter 3. Molecular Cloning Methods

Chapter 4. Molecular Tools for Studying Genes and Gene Activity
Chapter 5. The Transeription Apparatus of Prokaryotes

Chapter 6. Operons: Fine Control of Prokaryotic Transcription
Chapter 7. Major Shifts in Prokaryotic Transcription

Chapter 8. DNA-Protein Interactions in Prokaryotes
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Chapter 9. Eukaryotic RNA Polymerases and Their Promoters

Chapter 10. General Transcription Factors in Eukaryotes

Chapter 11. Transcription Activators in Eukaryotes

Chapter 12. Post—Transcriptional Events I Splicing

Chapter 13. Post—Transcriptional Events I1; Capping and Polyadenylation
Chapter 14. Post—Transcriptional Events IlI; Other Events

Chapter 15. Homologous Recombination and Transposition

#HEAX PN,
FEBBWTE | HRITAOIMEE IR, ST E AR EN P ST (& 30% ) AR % X8 51
Hik (1 70%)
Hobr B
REFXER | D TEVFEXR
RIBEX AT | Molecular Biology Experiments
FiR B f AR B
RIRIES rhC
T AW PR R, 2% 2 LR TR O A Y B TR A ) A MR AR
ZIRIE
) S B 5 5
IRERXET | AU BRI R T A AR SRR TR . FEScse i i b i~
A AR IR T A P S50 1 AR i BN 25 SR A My ik, A B AR R 1) S 5
FREMERAEI 2R . PRAR T Z AR LU LA
1. JFURE DNA (1953 B 41K
2. DNA f BRI ORI AL
3. DNA Bl BEme LIk .
4. FIH PCR HARY 1 GFP JEA
5. RIGHF A ISz S a5 AN DNA 70573 A
6. FH 1 v Bee FA) i e S SIS BE DR e A A v A 5 2 20k
7. FEPIH LU RNA SRS E
IRTEZEZE M | The present course is an experimental teaching course opened for students majoring

in biosciences. The technology commonly used in molecular biology will be taught
in this course. Through several experiments, the students will not only learn the
related technology, but also will realize how to use it in the practice of scientific

research. This course includes following parts




e E o s

1.Extraction and purification of plasmid DNA.

2.Digestion of plasmid DNA with restriction endonucleases.

3.Agarose gel electrophoresis of DNA.

4. In vitro amplification of GFP gene by the polymerase chain reaction.
5.Preparation of fresh competent E.coli DH5a cell and introduction of foreign DNA
into it.

6. Identification of positive colonies and induction expression of foreign gene in
prokaryotic cell.

7. Extraction of total RNA from plant tissues and its identification.

HFEEAXBH

i~ A B R B 31 AR S A AR OB Iy A o T LR W SR 4
REFNERAE . AR B AR 2R 0 TR AR R SR T IR M R . (RS2
TR Rl 2 A SRR 0 A ) o S B B AR JEUBR RN A5 R b O i R A 2
AR A SE R RE AR VISR

NERERME
Bz =B 53 B

1. JJURL DNA F5r B alifl, T A TR 20 10 SR A S5 R e | 40z S e ali Ak ook
DNA MR F B0 T A SR ISR, (4 240T)

2. DNA (RSN VIBEE L, T A BRS04 D9 UG S B O0 10 250, 2 B o
B DNA WEEVIEE . (4 240)

3. DNA BiAEHEERC VK . RGEIR R HHEE I LUK 1 SEAR B | 24 Hr e
VKIEIE (4 20)

4. FIH PCR £ARY 14 GFP [N, filiz#E T FH PCR #4734 3 19 J 2
ST EIN A TR e R R SRR R, (4 240

5. KRIGHFHE 2 S 4 M0 b & SHAMNR DNA 20 TS A T fi 40 s Ak A &
R HAE S FHEYE G T 138 X, 2 2] EALAS ] 45 E.coli DHS5a 32 254
JEFISMIE DNA % ASZ R AR 75, (6 248T)

6. I T Bt ) i e S A U PR DA% A L v 3 S Ak T AR O S B e
FERY T, 5% 2] DNA M P45 R X 45, 7 I TR I AZ A rh i 3R R A I R ]
T, (8 27

7. FHPIA LU RNA $REUCRISEE . W0 348 A 44U RNA il 4 1 Ji 2 K L
FEAT AR RNA 45 ATk (4 241)

FRARAE

SE R EIEE
ik

R PR AL ST S B4 5 BT B R s S, IR S L 4E T~ | S
VB SEIRAE R,

#HHt

P

SEHR

<ﬁ%ﬁﬁﬁ%i%\ 5 ) ,/E#H . J.Sambrook, D.W.Russell;
(HERL 3 TR 22 S0 ) A R AR R S
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RERXER | BEEYF

RREEXAMR | Cell Biology

FR AL A RR A B

BRES 3

KiEiRRE Yy JepUe AU, A i

IREARE ST | AUREHE MER AR 1R SR LS nHE i, VMR A0 5 1A W27 i Sl 0 RN
BT R JFAE o R L HFRS N e k. EEEN A LI AR & B
PR 2RI R A PR ZR O HE SR | D2 A= 0~ 1) R R DR A 2 200 D 9 45 4 B L 0
AE. TR IE IHE2AT S I 5, o0k, 3852 DL S A e )2 D5 A A5 A S 40 i
AW O REAC I

IRTEZESLE N | This course introduces one of the most important sub—discipline of life science:
Cell Biology. This course covers; (1) The structure, function, and biosynthesis of
cellular membranes and organelles; (2) Methodology of Cell Biology; (3) C ell
growth, proliferation, differentiation and oncogenic transformation; (4 ) Cell
signaling; (5) Cytoskeleton and cell movements; ( 6) Cell death; (7) Cell
sociology.
Cell biology is one of the most important courses of current biology, and has been
listed as a key curriculum of sciences by the Ministry of Education of China. As the
basic unit of structure and function for all organisms, cell is both the start and
converge points of life science.
The teaching target of cell biology is to acquaint the students with the basic
knowledge , concepts and fundamental theories,as well as the brief history and most
advanced domain of the subject being taught. Furthermore ,the students are to come
under trainings on their thinking to master the skills of learning,so as to be capable
of exploiting their talents on getting knowledge available and utilizing information.

BEEAXBN | RN T AW F AR,

RBRERME | — Z0(1 20))

B2 B T MRS S AR (1 AR
= MY ST (4 S
VU AR (2 “I)
o, W RS i (2 2R
7N A R e e i —— R AR R 24 (4 228)
£ BRI S ARG (4 520
N EE B IS (2 4
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JU. LA S5 T (4 22

+ L HEE R (4 )

T dHMIAZ S YA (4 “EE)

T BEEAR A

=AM E A S AR A 2 (2 )

VO 2 T I A R A (4 AR

T ML SRR R E (4 )

TN AL TS S Y (2 AT

T dEMIAL SRR AR R | AN E AN (2 )
TN RETHE (2~4 270

HEFR PRAEH: SR IEXGE e, LHEHUERIMEL.

FERGHE | WIREIL S 80% , I Gt b 20% (PUURAR, B Ui 730 5 73,36 20 73) .

ik

# (AN E = CRDURR) ) 13 R R AAE

SEHER Molecular Biology of The Cell( 5th Edition) ,/E# : Alberts et al.

RENXER | MAEYFLR

RIERXAMR | Cell Biology Lab.

L MR RR A B

BRES 3

KiEiRmE See A A P PR X B S50 b S 20 M A= e B A B

RIS | AR I R ) AR A 1 S B AR, DR Y 5% B el LR
PERY S, 5 M~ 2 SR A0 A ) S A AR I BRI T 1 B 58 2
REB A S A A i B, 2 il SRR A R . P R D SR A
ARIE BABUGEAR AU AR ) A 2 AN 2540 5 D RE R 2RI S 4
A5 5 D REAHIE I

RFEZFESLE N | The purpose of Cell Biology Lab is to help undergraduate students to grasp the
principles and methods of cell biological experiment and understand the functional
and structural diversity of plant and animal cells. Our experiments focus on the
ideas and the conventional methods for displaying nucleic acids, proteins, and
metal ions within the cells. In particular, this lab course requires students to master
basic skills in the use of the microscope and microscopic observation.

HFEABN | UMY SR SER BRI LA R 5 AR B N A T B

AR R NOL A BRSO e i (7 i AT 8 B A el S
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e BROR DO RROR LS . 7R LR L | il LA e SE 5, i~
AR SR AN LSS A4 S DI RE R 2 RENE A R Y, DL A 9 5 S 4l ) (i
el A B 2R ZORARSE) A9 R 10 S AR, A Bl
IR, AR RN AL B AR AR A W S R 5 AR A S 4 ORI — S B A
B AR Ay itk — 2 AR R AR T T 0 B A R RITRE ) R

NERERME
Rz =B 53 B

TR 8 IR, AUdE 6 N SEH

— . HE AT 2R AN 2R SR (2 2RI

FELURER A DR AN A P25 I B RRAE , S0 N 2, BRI IR AR R,
= B WK (4 2T

FEURAR A 1. 6 WA i JECERRN 6 ] D7 vk (R 8 BERA Sl AL A2
FIEAGRIET ) 52, SR A dst F B WAEE ( Sh AL QA i i SEARTE SR K
) 53, ANV BTFA 2000 (5% (ARS8 S ThRE M 2R ) ;4. BI%
WAL R GE R FEA DI REDLE ]

= VU AR A (5 2EET)

FFLURAR A 1. A2 S AUE 0% SRR R A (AT R AT S A0 URER ) 52, AN
RS U B A ULSE ;3. AN [] 245 40 Ak FELGT D 3 PR 4 A AR 52

PO . A0AES DNA BY9EEER (4 240

FERFE N2 1. DO R B JE RN (5 5 vk (DO AR T R o) 2. %
6 i BOR (9 A SR 7 vk (AR5 ARO[ (GFP) 53, KA4AZE
FER5S I PR 200 B DB A AR ) A e € L (A e Bk 44 DNA B .
PO AR ) 4. WAL 0 40K MR R 40 M 40 I R DNA (A7 7EdR
eI R Z LR iR (o WD &) R TA T TN

Fi, GFP T =Wy AL BT (4 221 )

FEURBNE 1. GFP T3 B 7= 2 07 1 J5 B K 0 FH 5 2. GFP 6 3L R 0
IRV A TG AR B e 7 R (GFP B R B)) 3. Bl GFP FE R RE S+ it A
JE Az TR B AR

75 . HeLa 4011557 (4 2#HT)

FERFE N2 1. S B 35 A0 SR B 2. o A (EA% 10 40 A I B A K B0 T v
PR ;3. H59% Hela 4 (CH T —ANSC50 Fae oM 4% Hela 40 MM H 42 K
AN R R sh 287 WA LM R o

£ BETIEMEE Hela 4 MRS 42 S LA AN B b (9 82 (5 221
FERFENE 1. [ 298 6 TR b 10 40 A PN 5 58 3 P 0T Y R B (% 2 e b
i0) 52. HeLa 4 G055 1 28 19 G 03 2 e b i ( Ho i o JeAm i i 6 7R S 56 7
) 33, bRic4u Y I ER (A0EE 2R R g XA R I TR i B A o

I\ BBHE (4 240

FEIRFENES 2R BB IR AL ) S0 AH /N R N 5 438 i Sk 3l

L IFiE.
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Mg FHE F BORIR A SR IC R L R R

FEBBTE | ARBEARER, HL A6 E B F R T S, WEREIT

ik 1. SEMEEIRIF P38 SR (60 73) 5
2. SRR SRR AR IE R RIS (s i 30 1)

3. SCER PRI LNE, 2R AE R BT (AR i 10 43) 5

BER SRR AR RN R LSRR A e A . PR LU
50— ARG, PRARAS AU RS UPE o (8 S AR LSS B OB AR 2R
AT TR B T 2

AT TR R B R 0 A 95 7, AR 7 42 v 58 IS 0 O P 52 S B i i /Y
BT R 60 4, —URBRE X ILH LA 0 43t SR PR s PR DL B AT
PREEA T Jedt
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REHIER | EMERF

RIEHLEFR | Bioinformatics

FiR 4 HEARRE B

BRIEE s

SRR T R

WRAEARSCRIST | BEE DATRRE I P A A v o A W~ B R B PR e A R B 4
WA — VR R, ASURBR S IR R G 4 AR WA 2 U A S B
R R 25 B SRy AL S ML AL Js 9 o e S T, TR
TE [ A BT, 2045 B T2 AT I8 e A [l B — B 2% 3 b (898 SCRITRIT I T 52
R, N R JE SER 57 ] 5 R BEE IR SR

RIEZELE N | Bioinformatics is a major course for undergraduates. As biology is increasingly

turning into a data—rich science, massive data generated by high —throughput
technologies pose both opportunities and serious challenges to the research

community. This course introduces the basic principles in the field of bioinformatics,
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especially the analysis and applications of the cutting—edge “omics”, including
genomics, transcriptomics and proteomics. We will not only talk about several
representative data analysis, but put them into the real world practices.

HFEAFBN | AR B RARRIN G, B2 WP R A YR B A S 4 5
SE AT ITIE AR, it — 2 NS G A2 B G A A5 B8 St

MERERME | 1 REAH A

RZRAR | 2, fE R HIRRL R fr R
PANZEEE R AL B DR BE Py R ], A 3 (g e i ) A= 2 B dl e A AR A Bk~
FER B SCE R, IR A G AR R B B — B SRR T 5
3. FERALA R
2545 1000 Genomes , UK10K 25 &4, 7 148 304 25 PR 20 2 550408 70 S8 A ¢
LR 5 R Bl R P A AR
4. B AR A
FERTRIERN b S 2 BORHE & IS5 IR S A 31/ 95 BRIt AL i v 1)
L
5. AR
TERTIREERR b She s E o1/ 450/ AT R B S IR RN LE B/ g B AR AL
il R R e T2 MR s P A E AR
6. LEWME B AT RS B R

$EFR | BRI SEANE (20 50%) , 15 R SEAR 6 S, 41 40 i
AL 557 ST I | BRI 0 3 3 (245 50%) .
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Hobr B
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RERXER | EMEEFXR

RIBHEX A | Bioinformatics Lab
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Bioinformatics experiment is a major course for undergraduates. By leading the
students to carry out typical and cutting—edge bioinformatics experiments, we help
them to grasp the methods of bioinformatics experiments and to develop experiment
quality. The content of this course combined the experimental principles, design
ideas and laboratory techniques.

This course associates with the theory study of bioinformatics, promoting the
students to deepen their understanding of theory course and to extend the dimension

of thinking. Details of teaching contents are showed in syllabus each semester.

HEEAXBW
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Cell Biology
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Cell is the basic unit of organism structure and life activity. Cell biology is a
science to study the basic law of cell life activity and one of the basic disciplines of
modern life science. It includes the introduction of cell structure and function,
chromatin and gene expression, cytoskeleton system, cell proliferation,
differentiation, senescence and apoptosis, cell signal transduction, etc. This course
is to explain the structure and function of cells, understand the operation and law
of intracellular life activities, analyze the major cell life activities ( proliferation,
differentiation, aging, apoptosis, etc.), and discuss the important roles and
mechanisms of these major life activities in biological process. It also introduces the

knowledge of cell biology which is closely related to human health.
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IRIEELE N | This course aims to grasp the fundamental aspects of microbial life, to strengthen
the ability to apply the knowledge in practical and integrative way, to understand
the scope and perspective of microbiology, to get the inspiration out of the
comprehensive basic theory and experiments of microbiology. This course includes
(1) pure culture of microbes and microscopic technology; (2) cell morphology
and reproduction of microbes; (3) cell structure and functions of microbes; (4)
virus; (5) nutrition of microbes; (6) metabolism of microbes; (7) growth of
microbes and control; (8) genetics of microbes.

BOSEAENY | AURREE/E (5 T HRVE BB DI I A 50 SR IR L, RS
WER IR e R RRAORE Ty, T B 990 5 I L PR 5, ML T
4 O UL DA B TSR Ty BV R .




HNERERME
Bz B 43 BT

AR 09 T B N A T W 00 S0 B R AR R R S BRI AE Y
YL A5 a7 X UE I S5 H S DIRE A s 3R R RRUE Y
A B A s SN A . AR A R 2Em ZHE T

L. 258 (2 4 0))

YRR A W2 10 & e DT s | RSB W) 2 1) R T

2. TR W B A A R A AR (2 2R

PR B A 0 04 3 B R Al 5 D R 45l S B AN A R

3. JEAZ A W B AN MR 25 S B oK (2 2 )

PR T DR SR 0 () AR B T 35 B B =X

3. A% A Wy AR 45 S5 ThAE (2 2R )

PEARS R FEAZMUE YR AN RE ANARIE ZET W JERE ARG S

4. AR A IRTEAS K a8 ) 32 24 )

FEPAR B AR S S A X TR R s B

5. BEMUEYI A SE R 5 Ih Ak (2 24 )

DA 25 i TR 1) 200 R 0 R o AT R 1 25 A

6. JiEE (2 )

A ERIR B A SRR S5, A 28 0 B A IE S 1 A Ty v | W TR AR 1 A2 o et
B2, A28 5 DL R R AT S R R il i e

7. WEVIIE R (2 220)

PR A 0 ) 45 Bl R IR 45 R 27 38 B HO T

8. MRS (4 220)

PR A Py ) A R A 2R | LA R AR A O

9. TR W A R B R A I (4 2R

PEAE PR A K SRR K B AR K R IR K s
AR A A K BB s

10. fAEPIRIHAE (6 2£HT)

PR A P 2 s A G MR IS D i W

HEAR RPN £, 258 T E Y A SRR

FERGHE | WTR ARG %I,

VIS

ﬁt‘j <%’%EE%%>> ’,T/E%:‘]j:ﬁzo

SEEH Brock’ s Biology of Microorganis ,Y£#5 ; Michael T.Madigan
(AW EARY NEE SR ; Microbiology , /£ 3 : Lansing M. Prescott;
(EWE 48 55 T EE T VR B

RERIER | HEMFEIR

RIEHILAFR | Microbiology Experiment




EEAFEAME WO RRFH—ERS (2021)

FHR B AL

RRES

FEIEIRTE

e~

IRIEFRE T

AREREE B AR AR E IR A Y 7 AR LR TR 2 2] S 2K A Y r e
G IrE A KR DT ik R SRR RO SOl K EOR TR
Pyl A AR AL ORI PRRAE AR SR AR

IR IT

The objective of course is that the undergraduates could have a better and deeper
understanding of Microbiology, as well as master in several basic experimental
techniques, including the microscopy techniques, culture techniques, aseptic
techniques , staining techniques and fermentation engineering techniques. Students
are required to learn the basic operating skills in laboratory and some useful
techniques in production practice. The main contents of this course are as follows
the usage of microscope, and the observation of the Bacteria, Actinomycetes,
Yeast and Mould; the preparation and sterilization of culture medium, and the
separation and purification of the microbes in nature; water quality monitoring by
the physiological and biochemical reactions of microbes; the counting of the amount
of the microbes and the measuring of the size of them; the determination of the
phage titer, the physical.chemical and biological impacts ob the growth of microbes

ete.
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RIEHEZE N | “Introduction to Modern Biotechnology “ to senior undergraduate students. This
course will cover various aspects in the modern biotechnology field including
genetic engineering, molecular breeding, antibody engineering, recombinant
vaccines, gene therapy, animal cloning, and etc.
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related to

This

biotechnology. In this course we discuss basic strategies for the production of

course introduces the basic knowledge pharmaceutical

recombinant peptides, vaccines, and other natural proteins from the
pharmaceutical point of view. The contents include the basic concepts of
biopharmaceutics, the research progress of biopharmaceutics and the features of
biopharmaceutical drugs. This course introduces the principles of some successful
biopharmaceutical drugs and the mechanisms by which these drugs treat the related

This

biopharmaceutical drugs and some major areas related to biopharmaceutics, such as

diseases. course introduces the basic procedures of developing

the base of producing drugs using animal cells, genetic engineering vaccines, gene

therapy and molecular pharming, and so on.
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This course will focus on the chemical nature of Life. What will be discussed in this
course include the structure and function of major types of biomolecules ( such as
proteins, nucleic acids, carbohydrates, lipids etc), the degradation and synthesis

of these molecules, the bioenergetics of metabolism.
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IRFEZSLE T | As biology is increasingly turning into a data—rich science , massive data generated

by high—throughput technologies pose both opportunities and serious challenges to
the research community. Powerful tools are critical for biologists to store , manage,
and analyze these data, and finally to extract novel knowledge effectively and
efficiently. By introducing the essential methods and technology in modern
bioinformatics and computational biology, we aim to offering you an unique

opportunity to (1) understand the underling principles of several popular tools and




(2) use them to solve real biology problems.

BEEXBN | AR AW E BT b BRI RN 4 R A T
AWy T BUR DR SEBR A ) IR BB BE ) PR N 28 UEERI RS 51 LU X TR A6 |, 1
JF | R GE TR B0 P 580 A Ay 3R 8 A 2 45 S A I 9 (R I I/ A P 2
T 5ihe,
AERERME | 1, FENF 298 (Introduction and overview)
B2 B 53 i 2. X/W?@JE%EE( Pair—wise alignment)
3. ZFH AL (Multiple sequence alignment )
4 JFHVEHREEH &K (Sequence database searching)
5. EWFEIN M R S R AT RAR L FERE A 44 ( Markov models: Introduction )
6. W 51 53 B v i By JR AT AR AL, JEF Markov model 9 )5 51 FEAE TR 1)
(Markov model; Pattern Recognition )
7. HEWT I A G E R AT RAR RS BT Markov model 13 51 IC 5 13 41 ik
(Markov model; Alignment and Profiling)
8. (HrHEZE 5P %)
9. B G 5 RS AY 2 W1 (Data integration and systems biology an
eagle review)
10, dEZAS RNA 5 5% R 2 854 (Noncoding RNA and SNP)
1, RE WY B E Y 8 520 4 (Bioinformatics of Deep Sequencing ;
Background and Introduction)
12, GRBEIN 7 (AT E A )27 « reads mapping -5 3 R 41 25 55 %5 5F ( Bioinformatics
of Deep Sequencing: Reads mapping and Genetics Variation Calling)
13, RBEIN 7 03T 8 A W2 . % 5 21 43 BT ( Bioinformatics of Deep Sequencing :
RNA-Seq)
14, WG B2 00 AE W {5 B 2% 95 U5 ( Bioinformatics Applications and
Resources)
HEATRX SR, IR YN £ AT 18  Hand—on lab DL final project.
FEBSTE | SRR S 30% (EEPIR, 15%8:00) ,— I %5l 20% , — R
ik KAE 5 50% .,
it BT
REFXER | ASFEMESY A
IRIBHEX AR | Basic and Applied Ecology
FR B fr Wi ER B 5 e
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BRES e

EIBRE o

REBRE S | AR SN RS AT TR, WK T SIS E AR, R
FWFEY SR Z IR LR R . — YR BRI, BT LS 4
TOHEY SR Z B R R NI A A BRIT A S Ak
HA A Z BRI R . A IRIT A X LE5C R A A 30 e L
WAEHLEE , SRR IR A 252 AR A NS K ASRIISE R

IRIEHESLE N | The basic and applied ecology introduces ecological concepts ,theories and applications.
This course is designed for first—year undergraduates who are interested in a general
understanding of ecological sciences. Ecology is a science about how organisms
including human beings interact with their biotic and abiotic environments. The major
part of this course is the basic ecology that focuses on the introduction of fundamental
concepts and principles of ecology. Examples of ecological applications including
conservation and global changes will be also discussed.

HFEFBN | AU AR — RGO A0 T A 2 T S i) — 28 2 S n] | 5k
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9.4:BRG 52k
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10. AR Y A 2548 2
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#gEHAR PRz, NIETE

FEMSITE | (R SRS 40% , %K 20% , AR H IR 40%, HAPWRE R0

ik T (A S S /ME) .

it TeA8 BB, W NS TR e

SEEM Ecology: From Individuals to Ecosystems, YE % . Michael Begon, Colin R.
Townsend ;
Elements of Ecology( %ﬂﬁf{) ,NE#H : Thomas M. Smith, Robert L. Smith,

RERXER | YEYE

WREEX A | Animal Biology

FiR &AL Eiiga s

BiRiESE th3C

FEEREE P

RERXET | S Y YA IR R 2 — IR R o e S8 U5 Bl
e R S AL R TR R R IR FE AR TS S5 4 S D RE B AH
HRR WY ar i sh AR B AR Wit A Be e B B S Hh )
RSB R RS, NG CLIR R (1) 27 2] B9 R S LA
FESZIRNE  SHYI R FEARRE ; shi el 2 28 B R R G IRES  shy FE AR 4
TESNIR N 534 JE G5 ST RE ; ShTELE W) o3 Brh 96L& S 3 3 2
FEATI ; s R I IG & & , G IR 20k RS LA K shi ik 437y
S HAA R AL T S SRR B 1T A0 PR R 38 N R R AE 1R
FRAE | R Ge i At 2 e AR shipi fe b i B 505 45 28 1 2R sh i d 22250 X
R IHA 35 FH RRSAR S  T7 8k NS i (4 S P Rz 3l HEE R K
RV VEE AR EER MR R e s N S R DR AR B A T
BYan B RGN SR AT RE 7 Ak H 9 AR AL R RGE N X R B A
AiG SR SEA R R Sh R B G — 1k, EAMAZERAE AN IR T ff b BR 19 2E
i 52 e st i BB B R R SCHE IS R IR SOR AL BRIS I &, L
SRR N REEAR AR . T N ZREPE ORI A0 A 3L
ST AT X R B 2R L S AAE MR R E A,

IRIEZEZE M | Animal biology is one of the fundamental courses in biology. Through lectures,

small group discussions and other methods, this course will give students a firm
grasp on topics including the relationship between the evolution of animal phyla and
their essential characteristics, morphology and function; patterns of animal
distribution of animal populations and their

behavior; evolutionary theory;

relationships with the environment. This course will provide students with a
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foundation for more advanced biology coursework.

Lecture topics include: characteristics of animals; animal tissues, organs and
systems; bodily distribution of tissues; morphology and function; taxonomy and
classification of animals; animal embryonic development including germinal
differentiation, types of body cavities, body structures, and segmentation; the
process of evolution of adaptive characteristics, specialization, and systems in key
phyla and their evolutionary significance; important taxa within the primary animal
phyla. Through comparative dissection methods, we will study animal organs and
systems including protective, support, movement, excretory, electrolyte balance,
respiratory,, digestive, circulatory, lymph, immune, nervous, endocrine, and
reproductive. The structure and function of these systems will be used to illustrate
evolutionary processes and their adaptive significance. We will also familiarize
students with the basic patterns of animal behavior and similarities among animal
bodily structure. In addition, this course will explore the history of life on Earth and
the important phases of animal evolution, Darwin’s theory of evolution and post—
Darwin theories of evolution, the neutral theory of molecular evolution,
microevolution, and macroevolution. From the perspective of biodiversity
conservation , students will learn about animals’ geographic distribution, geographic

faunas, animal diversity,and animals” relationships with the environment.

HFEEABN | FHEREIHR S-S S8 20 B 7 4 S48 Sl i Ao A2 v b Sy £
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PEAL PG K H L B SR A R S IR S ARG O R SRR Y o
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(&) Stk 2Ry (2 220 )
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00 9 N R W N =

HEFR DR PR SCRTHE  AME B R UFRE
FERGHE | PINSE:  3 W/ o3 B SCHRI 18 20 B0 3 B RS PE O, 2 SO S Y
ik 60% ;
/E;‘g;'{%iit H g/‘] 54%\5‘2@%E@ 40% o
Hwt CEhs) A VFEHE R AL,
SERER (Emsh ) M XNz B
(TAEMESN YA A AT
(2 se )y AR . TR, B & 2R ST
CHRBR B A= 02 ) N RAREE  PRSY R, R W85 ;
(A=) A A2,
Integrated principles of zoology ,YF# : Hickman CP, et al;
Instant Notes in Animal Biology,{’l}?.f%A <Jurd RD,
REPXER | P EHFIR
RIBEX A | Animal Biology Lab.
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FFIR 47 HEAr Rk b

BRIES 3L

FIERE 7

IREPXEN | Y EY R A R RR R Z — o S AR )2 S I E i ) LS B ) Y
T AL TN PN 8 45 R ) A 1 D T T2 24 %ok sl A o B 1) L | O 4 T
RS TIZRSI AL AEBEINRE TR A T 2514 55 D REAHIE IV 9 £ iy FE A
FUHE, LU Sl vl ] 5020 52 2 ) J A e o [ I e e 8l T ik ) N 0k i v
A BRI, O E i B A WLEAT: 55 o B e 2% AR Kk IR S BT AR 2 W 1Y
RETT, MRS L2 LI B Heitt . AZOMPIR A e PR ol 32
2er oy B L Z A Bl AR S A E AL

IRIEHESLE N | Animal biology is one of the fundamental courses in biology. Animal biology lab
provides the chance for students to comprehensively understand the theory of
Animal biology through observation and anatomy of animals,to clearly understand
the general rule of adaptation between structures and functions through recognizing
structures and physiological functions in various animals, and to understand the
evolution of animals from simple to complex structures. In addition, the training of
anatomy would improve students ”~ essential experimental skills, and the task of
observation in field would improve students” ability of discovering and observing
wildlife,so that it will set a foundation for the students” continued research in
biological sciences. Primary teaching methods include a combination of lectures
and hands—on activities by the students. Additional instruction will be in the form
of multimedia interactions ,individual tutoring,and field work.

BEEABM | WX S RIIE WSS R AR R U, e A B R A RS TR
SNTIE A (TR Az BIIRE I SR AN A ML 5 18 3 A2 bl PSRk 3
Wy Al A e S BRI Y A sh ) 5 3l o 3 T ) S (o A B R AR
SR HLRE , I B A7 2] B LAl

MRRERIA | IS AN

REZMSE | 1R A S (4 220
2. S EEAS L L (4 22
3.4 s G SRR TE S (4 “E)
4. 885 IR S RS ) (4 )
5. R U PR A ) BT B 0 26 (4 22
6. R 28 W %1k (4 220T)
7R S S OSCE SRR R T (4 5
8.15 12 £ gt ) S £ 2028 (4 ")
9. WEERR M PINISh A 022 RAT B 432K (4 2t )
10. ZXG BT IS 2K 002 (4 221




VLN U ) e 5 2R AR e A FL A9 5325 (4 2
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13, A Bl gy Ry s SR 57 1 H - A A3 S TE AL R e N A48 11 30 Fh BT A
YR (4 220

#HEAR

RIEE S (U -8

4 HETE
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SR RS ;B A IR LI I ERETE A NI A3 BB A3 B0 SRR 0 SRR, o R
SR 40% ; Wt 4R . 5 BURSY) 30% WK %3k 5 SRS 30%

#HHt

(e se ) AR FRR, B R R ST
(YLt T ) A AU E S E YA e AL

Laboratory studies in integrated principles of zoology ,#E# : Hickman CP, Kats LB,
Keen SL;

(Bh2scsi) AR KA, FHK A,
(Gh e sinds &) AR BREAE PR
(Emshe) A X = RISk
(EhEte) AR ST, AL,
CHEsh ) AR i,

IR ATR
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RIEH AR

Plant Biology
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CHE =) AR AR Ss ;
Introductory Plant Biology ,fE# ;Stern, K. R. et al;
Evolutionary Biology ,fE# : Futuyma, D. J.,

REGXER | HYEYFIE

WRIEFEX AR | Plant Biology Lab.

FIR 47 A RRA A B
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ffgiRie YY)
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IRIEHELE N | Plant Biology Laboratory Course provides the opportunity to perform experiments
designed to convey the basic principles of plant biology, including cell biology,
anatomy , taxonomy and physiology.
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RIEEXE N | Majoring in communication and signal processing, Signals and Systems is an

important basic course, many of its concepts and methods are widely used in
communication, automatic control, signal processing, circuits and systems, and

many other related fields.
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In recent years, with the development of the theory and application of information
technology, Concepts of signals and systems are gradually extending, in addition to
traditional professional, this course is affecting an increasing number of other
professional and areas.

For ease of presentation, Signals and Systems can be broadly divided into two
parts, each part can be exported a variety of appropriate analysis methods
respectively, they include the analysis of time domain, frequency domain, and
complex frequency domain analysis.

This course aims to enable students to learn about the various classic analysis
methods for signals and systems, Meanwhile, also hope by this courses of learning,
let students are further understanding some new theory and new method, and laying

a solid foundation for them.
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SEHH Signals & Systems (Second Edition) ,/E#5 : Alan V. Oppenheim;
Signals and Systems , YEZ . Michael J. Roberts,,
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WXL A | General Ecology (1)
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RIBEXEN | Lecture schedules

Course introduction

The science of ecology
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PART I. The individual and its environment

. The environment

. Plants acquire carbon and energy: Photosynthesis

. Temperature relations

. Water relations

. Growth and reproduction of individuals; life histories and fitness

. Processes and outcomes of evolution ( Gurevitch et al. Ecology of Plants)
. Project (I): What do ecologists do?

PART II; Population biology

1. Populations of organisms
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2. Population dynamics

3. Intraspecific competition: density dependent growth ( Begon: Ecology)

4. Interspecific competition: competitive exclusion or coexistence? ( Begon:
Ecology)

5. Parasitism, herbivory, mutualisms, predation and disease

6. Plant population biology summary

7. Project (IT) : TBA
Final review

Final exam
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7.1 4K
7.2 B EFREA, MR, R
7.3 M A
7.4 SEECFFP I A AR

7.5 HE X . R— Ml K-, Grime’s Triangular Model

8. Sk Project presentation
9. kit
9.1 HARZESRE
9.2 j#1% J1 (Heritability)
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14.2 FHEA MRS

14.3 A A FILK

14.4 73 AR E 5 SO HA AR H]
15. 52 . Project presentation
16. AEZ5% (1) Fik

HEHFK AR, Project, 13118

FEMESITE | Final exam 50% , Project (1) 15%, Project (1I) 15%, Class activities 20%

j]‘l%

it (AR AEH RRRE 2 IME TR, 2RERY

SEER Ecology ,/E# : Begon, M., C.R. Townsend, and J. L. Harper;
Ecology : Concepts and Applications ,YE# ; Molles, M.C. Jr.,

RERXEAR | LBAEDSFE?2

RIERXAMR | General Ecology(2)

i T S EREE A B

BRES 3

SfgiRie Tl
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FPITT NG . EEN AR ESF RS R GRS A IS
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FEREMAESREABFHER IS AR L EN SRR ANk, N
P20 R RIS BRI T AT T SR SR

IRTEFEE N | Ecology 11 is a required course for the students majoring in Ecology from the
College of Urban and Environmental Sciences. This course includes two parts,
community ecology and ecosystem ecology. In total, there are 11 chapters (six for
the community ecology and five for the ecosystem ecology ), presenting the basic
concepts, principles of research topics, and methods of both community and
ecosystem ecology. Besides, one indoor and two outdoor lectures were planned for
the methodological training. The main purpose of this course is for the students to
learn principles and methods of the community and ecosystem ecology.
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REBXER | EBESES

RIEEX A | General Ecology (3)
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IRIEHELE N | Ecology III is a required course for the students majoring in Ecology from the
College of Urban and Environmental Sciences. This course includes two parts,
landscape ecology and global ecology. In total, there are 15 chapters (four for the
landscape ecology and eleven for the global ecology ), presenting the basic
concepts, principles of research topics, and methods of both community and
ecosystem ecology. Besides, two indoor lectures were planned for the
methodological training. The main purpose of this course is to teach the students
principles and methods of the landscape and global ecology.
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B AR R RSN S B R A BOR R 3 sk b Ry
A SR RO B, AR AT 13 IR )R A 48 4 BRAE A2 B8 N
2R, 2BRE AT S SR (Ecological causes and consequences of
Global change)
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A e A PR AR YL A ] 0 R AR AR R ARG T R I A K
KB, IR SR RE R AT, 5 SRR 15 I T T 2R

R

Botany, or plant biology is a branch of biology that involves the scientific study of
plant life. Botany covers a wide range of scientific disciplines including structure ,
growth, reproduction, metabolism, development, relationships between plant
structure and environment, and evolutionary relationships among taxonomic groups.
The course including two parts; Plant anatomy and morphology, Botanical
experiment.

Plant anatomy and morphology Introduce the structure of plants. Here, the
physical form and external structures of plants, various types of plant tissue,
Vegetative organs are studied in detail. In the part of reproductive organs, different
types of pollination and its importance, fertilization, fruits, endosperm,
pollination, seeds and dispersal of seeds are studied in detail. The growth and
development of plant organs and the relationships between plant structure and
environment are also introduced. We study about different types of leaves, stems
roots flowers, fruits and seeds under plant morphology category. Students will be
familiar with fundamental knowledge of plant structure and morphology, their
growth and development; understand key botanical terms, relationships between
plant structure and environment.

Botanical experiment is the critical link which is in dispensable for the whole
teaching procedure of botany. Students will be familiar with how to use a
microscope and have experience in producing a range of microscope slide

preparations.
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REBXER | EHYE (T)

RIERX AR | Botany (II)
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IRIEEZE N | As the second part of the course “Botany” , this course provides students majoring

in Ecology, Geographical Science and Urban and Rural Planning the fundamental
knowledge and skill in plant taxonomy and plant geography. It comprises four
sections: plant systematics and taxonomy, plant ecological types, flora, and

vegetation geography. Three practices in the university campus and the botanical
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garden are offered. It aims at building the complete knowledge system of
“Macrobotany ”. Students can identify commonly distributed plants inside the
campus and botanical garden and use the botanical knowledge in the subsequent
courses like Fundamental Ecology, Field Ecology and Urban Ecology through
taking this course. They can also bring what they learned in this course to their

career as researchers or city planners.
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IRTEZESLE AN | This is an optional course for the major of environmental science and engineering.

The objective of the course is to provide students who take the course a basic
knowledge of microorganism classification, structure, physiological activities, the

status and influence of microorganism in environmental ecology, and the




2N R AFARBW R OREFM—ERS (2021)

application of microorganism in environmental pollution control engineering. It lays
a foundation for the follow —up professional courses of student on environmental
sciences and engineering as well as their future work practice.

The content of the course includes:

(1) introduction of cell structure of microorganisms, general morphological and
structural characteristics of various microorganisms and the classification; to
understand the special morphological structure and viruses of microorganisms;
Familiar with the biological characteristics of bacteria, actinomycetes,
cyanobacteria and eukaryotic microorganisms related to environmental engineering;
(2) The growth and reproduction of microorganisms, nutritional structure and
nutritional types, metabolism and respiration, environmental temperature,
dissolved oxygen, toxic and harmful substances, radiation and other effects on
microorganisms ; grasp the basic concepts of heredity and variation, and understand
the application of genetic engineering in the environment. ( 3) The role of
microorganisms in the elements cycle in nature, understanding the mechanism of
microorganisms in environmental pollution control; familiarizing with the
distribution and detection technology of microorganisms in natural ecosystems;
understanding the relationship between microorganisms.

(4) The mechanism of microbe mediation on major pollutants; the mechanism of
microbial treatment of sewage and soil pollution;

After the course, students are expected

(1) To master the basic knowledge of microorganisms, including the physiological
metabolism, growth characteristics, genetic characteristics and ecological habits of
microorganisms, and to provide a basis for the follow—up study of microbial toxicity
and microbial biological functions;

(2) To understand the ecological characteristics of microorganisms and their
influence on biogeochemical evolution, and to understand their basic principles in
the purification of polluted environment;

(3) Understanding the toxicity of microorganisms to the environment and the role
of microorganisms in polluting the environment lays a solid theoretical foundation
for understanding and understanding the mechanism of microbial action in
environmental engineering.

(4) Understanding the microbiological methods and theoretical basis of pollutant
biotoxicity detection, and providing theoretical and methodological basis for the
follow—up study and research of ecotoxicology and environmental health courses of

environmental pollutants.
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Genetics teaches the heredity and variation of organisms, covering the structure,
function, variation, transmission and expression of genes. The content of genetics
includes three aspects: the nature of genetic material, the transmission of genetic
material and the expression of genetic information. The nature of genetic material
includes its chemical nature, the genetic information it contains, its structure,
organization and changes, etc.; the transmission of genetic material includes the
duplication of genetic material, chromosome behavior, genetic law, and
quantitative changes in genes in the population. The expression of genetic
information includes the original function of genes, the interaction of genes, the
regulation of gene functions, and the mechanism of genes in individual

development.
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HEAR PASRAE 2 0 3 3l AR VR 5 )RR AR DL UL e
FERSTE | SNSRI SR THE IR 1SS En A

VIS

Bt Q) M e, EARAE

RERXER | EYEERTHSES Rl

RIEFLAFR | Bioinformatics research guidelines towards a graduation thesis

FFiR B f MR ARk B
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EBRE Jc

RERXEN | ZIRFR YR AR SO 2R 5 B 132 WF 5 PR (HEP I8 30) B9S2 I8 R 5T
Bt HOS A A ARCGEIR TR BAe U5 5S K Rk BRI H R G
LR G R AR SN A X B — RS T AR A A YR
B AEYEEE B TR T AN A AR5 SO 2 2R 52
TAEA SRR AYIRIE , T SIS AR 2 AR R B SUR S AT

IRIEZEXE M | This is a course aiming for the organization and preparation of undergraduate thesis.
In the classroom, students are taught with academic norms, literature search and
reading , design of research projects ( graduation thesis) , graduation thesis writing,
academic review writing, patent application and protection of intellectual
properties. The purpose of the course is to provide students with an introduction to
scientific research in bioinformatics as well as in biomedical informatics and
engineering, and to enable the timely surpervision of undergraduate thesis.

BEEREN | 1. BT AR RO R A,
2. R RV SEARLE A RIS SR S AITT R

WERERME | 1 ARHROESCER O RRATE (2 2£)

REZRAE | 2. FARBIE SR B R (2 240
3. BRSO R (B i 5 i (2 24
4. WEFTGE (5B S0) RIS AT St (2 52t
5. AWE Bk B AT (2 S
6. AW fE 85 TR Bl 7k (2 5#mt)
7. SIS SCEAEFIZBE (2 2 )
8. FHAIe SCMZRIA R G5 43R (2 “#it)
9. BHBFIT H FHES (2 2 0)
10. L5 AR AR (2 “20T)

HEHR PRARI O R Y — 224 PREEPHZ & 20% , TEHONHE T T 58 L B HERE Al
W 80% .

REMBITE | PRENE (1 20%)  SEBEREE L R 8%

ik TR (7 10% ) ARIEAS PRAR b BT YRR OB RE , 0 52l BT IR i B2
[ REFIWTTE 7 58, 5 B 30515 FISCHRREER AR 43
HR s (15 109%) < SERGE SRS 7 kMR S B oA 45 R AR 4y
SIRPE (15 50% ) < SERER IS ST E I, 18 SCHE T 22 I 5k S TSI
W T 7,
WSCERE (7 10% ) A Sl B RS R 1 Sk 4l i A AE
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REFXER | ASFRTHES RV
RN A | Ecology research guidelines and graduation thesis
FR B AR sA B
BIRES H3C
EIERE p
IREAREST | AU AR SR S SO SR ) 27 AR ST R 5 B 132
AREERE AR I B OG5 &3 BT SERLE Sl ig St
HUBAT S BRSNS, S SRR JF R EITSE, DL R 18
SCERHEIERTIISR
RIS N | This is a course for students in the major of ecology and evolutionary biology and
related areas. The students will be taught with academic norms, literature search
and reading, scientific writing and presentation, manuscript preparation and
publishing, team work and collaboration, research design and graduation thesis
preparation. This course aims to provide basic trainings to the students that will
participate in scientific research and prepare for their undergraduate thesis.
BEEXEN | LAFEN YR O 50k
205 S RIS RIERMIME 55 (SN2 RS RAT T Sl
3 8T F RO B SO R T S Bl U5 1k
RERERME | 1LA2ARBEREE (2 2#0)
RFEAE | 2 RSO RS R (4 20
3. RGN (4 271
4B SURE 5 R R (4 220
5.5 AR 2RSS (4 1)
6. BHIFIT H 55 54 HH (2 27
7. RHEEAE (1 2A0T)
8. BHIPALIE I8 (3 221
9. BHIT LG S B 5 4115 (8 27 F)
10. 508 SCARETT ST (16 “#1)
11 BBV SCER BT 5T 5 i R 45 7 (80 “# I )
12. 5P SCHe o 525708 (8 “# )
YEAR PRI — 224 HOh 8 — AR R 0 IR A R (2015 20% ) , TR

AR 2 RS STHE (A4 10%) 358 — 2= Eelag S o R U 5
T 5E R Y 58 S0 (2 70%)




FEBRGEE | AR

ik VI ST 15% AR SE R IE VR
LR 10% AR TP BT IR AU RLE 7 ik S BORE, 5 LR EE BRI L
S 50k,

5 AR R S

TP 10% < B 72 S 8 ST, 0125 58 UFE 05 S8 8005 SCHRER A
PR S 109% : 5EE AR SOCHIRER IR (51 & | S8 ORFR 0 BRI 58 N 445 73
.

FIMPFN 40% ; 58 ER VB SRS | PRUSTHE T 8 X PR 5 18 358 iU DL AR
1791,

ERAVIRSCEAE 15% « 5E VB SCH kAt 5 2k

S ) B

RESRXER | BEFITE

REBEXER | il

FFIR B fir PR RLE A B

BRES 3L

EiEiRRE A URRRTT 5 iAo BE IR E] I R

IRERXEST | AU MB IR B — IR ETHE Y,

RIBEXE N | The Genetics course will focus on the introduction to general principles of
inheritance, genetic analyses, genome analyses, and the development of gene
concept, as well as the application of these principles. This course will also
introduce the latest progress in the field of genetics. Exercises are emphasized in
this course to help students grasp and apply the basic concepts of genetics in
practice. The “ Current topics on Genetics” is a complementary seminar of this
course, where students will be divided into small groups to discuss classic
literatures and latest developments of important topics in genetics, as well as
exchange opinions.

HEEARN | AU L MEIR B 52 — IR E TR Y,

MFRERM | 1. B /KM BA Y £ i 5

REFRFE | 2. [ VR ELLL A 45 5T HLA
3. iR
4. FNA
5
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6. i DURB 2 i C
7. FWMis e oA
8. AFBIR 1L B

HEARX ARUCRH/NIE(15 ANLA) R THERIE L, lBUMZE &« mifl 7 IR gi=
BIPNZS , A5 Sile A A T > B HE  SCHRTHE AR s
FERSTE | DIHECIREIRIT o,
ik
ESgy) 2
RERXER | EYBFEEE
RIERX AR | Mathematical Modeling in the Life Sciences
TR B fir GRg =T
BRiEE £35S
EA Y AR B
REPXE N | NEABEESAT AR @RS R, AR RSB
FIRAL , B AR A X ] A AR Y W RS R, e sk A 152 > B
A ) VA JEE 2
RIERXEN | B
BEEAEMN | NEAFCIM S AT N ABCE B AR IR S B R e B
AL, B AR A X A] o m Ak AR Y W B e s sk A ]2 > B
WA 2S8R
RERERM | THES TIRMFENE.
R % e 53 B F— P E AR EHW, 5 EE 88 (Ellner & Guckenheimer, 55—
o)
B~ DU JEFERLRY (Ellner & Guckenheimer, 55 %)
2.1 HEFERC
2.2 FHFFRRY
2.3 A NH B
AL~ 7N BEPLAEAY (Ellner & Guckenheimer, &% =)
3.1 HAMER
3.2 Markov %Y
Ft~t+—i 1 RSE W (Ellner & Guckenheimer, 2P0 H )

4.1 KRG
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4.2 V-5 Hr
4.3 SR 1 Yursi il
B IR BUESAN A (Ellner & Guckenheimer, 55757%)
=~ L ICHR (Ellner & Guckenheimer, 2F =)
6.1 fiZo0
6.2 Hodgkin—Huxley £ oA 7l
BTk SEEGS

AR BRI YRR, I8 DA 2e A M T HE

SRR | SR 1k M RO B L ST A

ik

ESg) Dynamic Models in Biology,ﬁf%;Stephen Ellner & John Guckenhiemer,
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RERXER | IRFAF

WERX A | Environmental Chemistry

FiR B f YT S 3B B

BRIEE s

EfERTE Fd s R e (A T)

WIRSCRIA | BT H TSRS ol 0 70 0%, B o
BRILR ™ A IR o 0 7n 19 e (e 3 K A5 2 SEBR A o P ) E 2 )
A A B B T AU (AR AR RS R AL A 50T

IRIEZEXE N | This course is targeted for understanding the fundamental principles and molecular
mechanisms that govern the fate, transport, reactivity, accumulation, sources, and
biological effects of contaminants in the environment. Common and emerging
techniques to remediate or control environmental pollution based on physical -
chemical processes will also be covered by the course.

HFEFBN | EREEA A FY R BPAE RS Sl BUR VRN s g
W A DB A AR Y R B R W) PR, 8 7S 7 MR e DR R 4 A
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RNERERME | F— (2 20

ERAR | g | IR A

552 RN A
FE (S YIA AT (3 SR

B ERESE KR TR KA
29 AL S YRR

5539 ERAHLIG R R R A
547 B IR

F=F K NIHUERIKIRR(6 “~i)
1Y KA

52 7 JOHLER I B TR TR
3 B GRE T R T KR

H 47 BEIBIE

FUE  APPIKER (6 =)

51T AW R

552 7 AL RS R R R ER AR
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553 AHsK M SR

5540 A HLIR/ B B e i AL

55 1 RIEMERIAW A VY — KL
BHE AHIKRSSH (2 F0)

51T KRBT AR A

52 AR

BNTE RRAENL B (5 2]

51 RRA ML A A AL

552 RIRA VLRSS R 5 R AE

53 RIRA PR E TR 5 oe kv e ik
5540 DRSS SO S bk fb 2E R
L FEeY RRAPU— WA EAEH (4 240T)
51N B0 KRk

552 RRA WL — W AH B AE R AL
SN BRI SRR E PE (4 27T
51T RGO R F R

%5 2 75 DLVO BE e 24 KM Rl K 17 etk
FILE  EE B (6 2=

51 FAE SRR R A
552 NIBZ AL

553 AR W R

B AP YT (10 22

ERIR NI SEIRGE L7/ S WAk PSR
552 0 XA LTS G 0 W R

553 KIRAE HLUT G HLITS YL i iz
5540 A NG Y B AR b < RERR VR R
B —3 EEEE TR L(8 2=
51 A R

2N HERIEES WA S

953 HARFREER Y AR

%4 TRMAR Cr(VI) Bk

B TE AVIE YRR (8 2EhT)
51 AP G B K A SO

552 0 A AL R A AR S R

ER VIV SEIRGE L7/ P e 2

5540 AP Y RO A S A A0
55N ERUW -SRI AR A R R A A
b =E SRR TR AR (4 22T
51 WS A R SR A
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552 9 AL RN BBl o A R
55 370§ B R A R

syt ISR YR (PPT) o 3, 45 G 2 S 500 AN B 3 Uy, IRy

-+ z NY Sy N Py

Fg R 2 o] i BAR IS Bl e SRS VR gk ]

PEBRGFE | PRl 30% 1514 30% , WK K 40% .

UISES

Hobr Aquatic Chemistry ,/E# :W. Stumm,J. J. Morgan,

SEER Environmental Organic Chemistry ,f£# : Schwarzenbach 4§

REHXER | MEREHL

WRIERAF | Introduction to Environmental Sciences

FFIR 47 T S AT e

BRIES 3

FIERE 7

IREAREST | ARG 5 — TN IR S S BT T A A
KRR B 5 28 3R 0 I F AR Tt 2 A ST B9 43 M BR BRI R e Y 32
BERHE ; 58 =W SR BRI e 0], F BN AR LRI (KK 51
PRBE TS G 5 55 DU AR A AR 2R 0] 5 55 AR A3 o A BRI [R]85 55 75 A8 3 A 41 36
B9 R, PR AR 2~ s A ] DL AR 25 AT A T g PR
AR EEARRAE , AR N SCHOBMIT | 207 A2 BT Sh S L8 By, ] oy
b2 S PR} 2 Ul ) HL A5 SRR RS T A A

IRIEELE N | This course introduces the basic concepts and methodology of environmental
sciences,as well as the main characters of earth environmental system,pollution in
different environmental medias (air, water, soil, etc. ) , ecological problems, global
environmental problems, and environmental disasters. The course could help the
students to learn the basic features of environmental sciences, and provide
assistance for them to carry out scientific research,teaching and other works in the
future. It could also provide a basis for further studies on other follow—up courses in
environmental science fields.

HEEAE | AU IHORI L2k 2% 5 5 SRR W JE XA BRI 25 %
BOE R, ] Sy Al Tl 2 A T i B R R R B R S AT 5T 0T vk R
A By, FIT R LT

WERERA | PUBIRAE RI N S8 I ISR AN A

RFRAE | R NE, ST BRI R S, RN AR ARG HEREE |
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Bilidth TR R EMAE AR s NSCR G b A BRI BT IR N AR,
SR NIREETT e A A IR BT (K VR A ) S e ), A =4y
RSN, N AESRG YR R SR A SRR ENE, B
RO A BRI EE N, R E SR S 2R AR R AUZEIR SRT5 Y IR
LA 8 %15 B 7S YN & N

HEnt R 16 J 455532 I A Re an R

RN M ,2

S ,2 A

o547

o =k, 3 A

U W

SRR, 1

HEH IREVHR G 709% , e SCRIEEE ARE45 A7 30% .
SEMBEFE | MR RER 30% BRI R RER G 70% B U B
ik
Bt H gt X
SEHER Principles of Environmental Engineering and Science , /£ # ;. Mackenzie L. Davis,
Susan J. Masten;;
(BRI ERL 2 FIR) B
Introduction to Environmental Engineering and Science , {7 : Gibert M. Masters,
Wendell P. Ela;
(IBE TR ) A X i 5K
(HEERFEMRE) MR D7 R,
(IEERR TR ) AR IR, Rk
(M S e R T8 N5 . L,
REAXER | TERLFIIMEELS
RIBENX AR | Field Practice of Environmental Sciences
FHR B YRI5 I B
BIRES 3L
SE1EIRTE Wi ke
RN | 20 IR 5 R DR A Bl 3y RO ER 5 B Ah L7 Sk | 3h T #R A

ANHIZE G, R LA AR T O LI 5 F 2R R A s o )
SRR B AR LR || R 0 26 A b RO BS54
9230 8, PR K KR OB RUZE 9% 22 41 R BRE 5 R
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B (AUAm T R R i e S R, F bR DXCBE 3 RE XA B MIE ) (45 26
At ATAREE (0 B SREL il e S5 ) RGN AR, e 28 58 U S B2 52 )
et AU SIS 5508 KIS RS AT B BR
SRS T S5 AR DGR AR L AETH A 5T | i 200 B I 25 A PSR T,
FrIR g A AT X IR EE R 2 AT ER G 0 M WP ST LRI T 1 | BRARR A 2 R 4R
PIIRBE TG YRI5 77 A B RS/ e A5 AT T o B H A 253 B ROV ) s PR
TE R FEHYBOR T B, LS50 70 A s B i H Ak BT % I xot #R5E A
AR 3R R 22 AR 2R G AT BRI gk DR MDY E )

REHLE T

The course is highlighted by combination of class teaching and simulation show with
field practice and operation. The students, under the instruction by the specific
tutors and on the basis of previous study and training on theories, principles and
manipulative skills in class, will participate in various sampling and pretreatment
activities in the field. The practices include collection of atmospheric, water, soil
and biotic samples ( involving preparation and use of different devices and
appliances, selection of target area, assignment and localization of sampling
sites ), pretreatment of different samples ( such as separation, extraction,
purification, concentration and so on) and preliminary measurements, and then
finish the final summary reports. The course is connected and supplied with other
courses, for example, environmental monitor and experiment, aquatic
environmental chemistry, soil environmental chemistry, ecotoxicology and risk
assessment. By multidiscipline experiment design in multimedia environments, the
students will receive the training for comprehensively analyzing and studying the
environmental problems by different ways and routes, and understand and handle
the qualitative and quantitative technologies for the fate (e.g., source, formation,
transport and transform) of various pollutants and their ecotoxicological effects, as
well as the acquirement and compile means for data. Accordingly, course studying
will deepen the knowledge of environmental sciences, and enhance the whole

ability for analyzing and resolving the real problems.

HFEXBH

BFAPER G S 2T ARG E TR AL, 5 2 A X BRI R 2 L R E DGR Y SR i
B ARt A RE T o RV RE ) RN Z3 5 B O ik M B 3R . Bk H
PR SRR A 2L IR T ISR BERL A BOBFTEXT R | i 2 B AR
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o JURBIREEH A A, 30 ST AU R A , 195 7 S A X BRI D 1Y W26 112
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B B RN R PR AR | DX IR A58 IR 2R (4 i 2 7 S LA B Bl 52 4k
TGN 25 3 A R GRS B AL SF VA1 T o, R AR AT B0, 51 =
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REBPXER | IR F AR E

RIEHELZR | Frontier Lectures in Environmental Science ( Autumn Series )

FFIR 47 T SR e

BRER HSERUH

SEIEIRTE o

IREARSEST | RN AW LIRS B A BT I T S0, GG BRI TS5 B W AR U5 HERK
YRR EAT 5 I8 IS Qe WO T R AL I R R AR ST S
DR PRI TS G5 NI RE 75 IR OB S IR TS G 5 R e ik 15 3%
Py H PRI HE v S b BRI W PRI 2R BT 5 A A

RIEZEZE N | The course will involve all frontier aspects of environmental sciences, including the
source and emission of environmental contaminants, the environmental behavior
and fate of contaminants, the ecotoxicity and risk of contaminants, environmental
pollution and human health, remediation of contaminated environment,
environmental pollution and global climate change, criterion and standard of
contaminants, monitoring of enviromental quality, environmental economy and
management, etc.

HEERAN | BRI S A RS AR R IR IR TR A AL | i 5 | E 1
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FTE B
SN BT SE A

#HEAX i B [ N A Sl S AR R IR AT SR, R AN i =0 2
RN ER L =2 PRERIRALCE S 80% , HATT s ARTHE &
W 20% .,

FERBTE | w4 S0 E 4G G R P RN E SO7 AT, e i B R h

ik 40% , PRI 20% HIARIE S 40%

# BT RHIE G B SCRIR

RENXER | ERETWIIE

RIER AR | English on Environmental Sciences

FiR 4 ST S5 PR B B

BRES SRV

EBRE J

RERXEN | ARRRECRIN S BRI B B 0T RE o A P I — Lo (1 g PR OCHY
AN S 5 | o R R ST Tk 2 T A ML A R (o A B4R
PRI} A8 T B B AR ST AT (AN RA T 0 BTk, e A4
Je A& SCSCHIR ) 132 AN 18 S VR B A, ) i 8 o 2 O T 3R Rl o2
AR LA R, $ e o A Ll S i O T U A

RIEHEZE N | This course will familiarize the students with common English terminologies and
expressions in environmental sciences and engineering. It would help the students
to overcome the barrier to read and understand English literature on environmental
sciences and engineering. Basic skills of writing English papers on environmental
sciences will also be taught. It also serves to improve students ~ listening and
speaking on English of environmental sciences and engineering.

HFEEABN | AUEERH AR TR PR A2 R PG 3, oA A R BRI R 4
RIS B TS ST I 1 N S s W KK (B9 R S e 2 S R S @ N )
DR RIS S VR B Sl [R) I 2 A SC T IR A2 5 TR b IR,
i 2 A LV SR R T UL AE

WRBERAE | AU 36 B I O A, B4 4 1

Rz 2 B 53 BE B MR 5 TR % A A (Part 1 Introduction of Environmental

Science and Engineering)

1. What are Environmental Science and Engineering?
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2. Environmental Engineering
3. What is Waste Reduction/Waste Minimization?
4. Environmental Analysis
B RA A2 595 J#81 (Part 2 Atmospheric Chemistry and Air
Pollution Control )
. Chemistry of the Atmosphere

. Atmospheric Particles

. Indoor Air Quality

. Effects of Air Pollution
5 =57 K FE KA (Part 3 Water and Wastewater Treatment )
1. Water Pollution and Pollutants

1
2
3. Type and Sources of Air Pollutants
4
5

2. Water Purification

3. Water Treatment Processes

4. Biological Wastewater Treatment

SR VUFS Ay K AR KAL L (Part 4 Solid Waste and Disposal )

1. Sources and Types of Solid Wastes

2. Everybody’ s Problems——Hazardous Waste

3. Methods of Waste Disposal

4. Disposal of Solid Wastes

S HER Sy AL 5P (Part 5 Environmental Chemistry and Toxicology )

1. Fate and transport of contaminants in environment

2. Heath effects of contaminants

3. Ecotoxicity

HNHRAr A B (Part 6 Environmental Management )

1. Summary of Environmental Impact Assessment( EIA)

2. Impact of Wastewater Effluents on Water Quality of River

3. Environmental Impact Assessment of Air Quality

4. Risk assessment of contaminated sites

9L # 4. 4 W Bl (Part 7 The Biosphere: Ecosystems and Biological
Communities )

1. Life and the Biosphere

2. Ecology

5ONER 4. v FF S kR M &k 6 Bl 2% (Part 8 Environmental Sustainable
Development and Green Science )

1. Green Science and Technology

2. Sustainability

3. Wastewater Treatment, Greenhouse Gas Mitigation and Hydrogen
SILERAY 9 S0 SCHE AE R AR (Part 9 Fundamentals of Scientific English
Writing )
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HEHR PATREE PFR O 3, ZOR BG4 AT AR VL A SCHIR Bl 32 . DRAR S 913X
LAlF 1~ 2 YR AR (29 5 BRI Y 5% ~10% )

FEBETE | 8 15%, PR 25% , AR 60% .

P I o R AR R S R 5 | DL SR, F3
R ES S (RN

#t (IR 5 TRL TR ) A BB,

SERR (IR 2 LV IETEH R ) AE# D 55
(MR BT ) VB TR,

RERXER | KSYEZSR

WRIEEREN A | Introduction to Atmospheric Physics

FR A7 kT 5 I B

BRES e

SEfEiRE SR /PN 7/EL

REPXEN | KRR IR B G S LB A 1 4R, B KR
LI AN AR 128 e a1/ g LATET) P N & 7 B =g | AV NG K 7 B
WE AR O SER BRSO3, SOR PRI RR Y e KA 1 — 4> 27
B,

IRIEESLE M | Atmospheric physics provides knowledge and physical background of weather
systems, cloud, precipitation, radiation, light, electrical phenomena, and
characteristics of low, middle, and upper atmosphere. It is one of major branches
of atmospheric environment.

EEAAN | RAWHE R R Y G PP R R AR A i R SR 1 5
SCERE, BRER IR E R EE RS, OB FEERL A Rl R AR Y
—AEEE, WL R Al AR AR AR R R B R
B8 B ORA5 YAH S A JE Al BRI FR, O UG RS ORISR PR AL
LAV PR YA > FIAI Y B8 LAl

MERERM | 1. WKW LA (2 2#8T)

RFRAE (1) HHEAU E B

(2) FERFRES R E LRES R AR
(3) &N A RS TR 5

(4) PR 2L E SC, BRAR AR R B PEHT
(5) BRg RS )Z SR A5

2. REHI=2H5RAPT15 (4 #0)

(1) PR RTH 20 1 SaE VS
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(2) PRARAS RSP XoT by e 1 28 =R AR AE 5

(3) THpRE R ARSI E AR B SR e A5
(4) BRFIR RS IRE T2 (R 2 ) ;

(5) FER T IR A R R R

(6) BRI 1 S B THEESS SR L A B SR S A
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REPXER | NABIESR T
IRTERAFR | Applied Statistics
FiR B4 ST 5 PR B B
BRES 3
EBRE Jc
IRERXET | BRI R R 2218 2 I 20 N BENLELR O gei Irik e
WX SE BN R AT R T Bz —
ASPRAR I HI AR BE K, 25 B P IS S B, R e A 2 SO ST T ik . #
FUABEALAL B A BEARRAE ) R4 IR OG- AR iR/ N B TR A A il iR
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IRIEZEXE M | Variables to be studied in environmental science are often random and Statistics
provides a range of powerful tools to elaborate these variables.

This course focuses on application of various classical statistical tests. In addition
to the basic concepts, the key components of the course including sampling
methodology, parameter estimation, hypothesis test, regression problem.

Different from other statistical courses, basic principles of statistical method such
as deduction of least—square equation are not tough. Instead, the course focuses on
the basic assumption of various tests and how to use them correctly.

SERKEN | AR | SO H 7 S A RS W T RO
Tk IFAERT SR R

RERERME | &b 1.1 R TEGE LR

Bz B 53 B 1.2~1.3  JHfFE, FiAb B (265 2 &)

2.1 WEVERE (3 )
SPSS AL 1(55 4 JH)

2.1 WEVERL (S )
2.2~2.4 K/NEREE (S 6 i)
3.3~3.4 UBERR(ETHE)
4.1 FFEMT(E 8 )
SPSS AL 2(55 9 JH)
4.1~4.2 F25HT (5510 /)
5.1~52 FHZEAHI(EE 11 )
5.3~5.4  [HIESHT (5 12 )
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St FH AL (55 13 )
SPSS AL 3 (45 14 JA)
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SEER Biometry(2th Edition) ,£# :Rohlf F. J., Sokal R. R.,

REAXER | KIHF SR

WERXAMR | Introduction to Atmospheric Environment
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RATGYead B RS AR 258 BN AN PR E B 55 5 T, A28 Btk
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ARPRTRE N AARHE T R ERL AT TR ATIHORTR . AN B
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WS Ko iz P A BT U255 2 B i DR 52 B ) LAY g

IRIEELE N | This course covers the basic concepts and different components of atmospheric

environment at an entry level. Topic includes air pollution, climate change, health
& ecosystem impacts, and environmental policymaking. Specifically, the course
will focus on the basic mechanisms of urban haze, Antarctic ozone hole, acid rain,
climate change, epidemiological studies, and environmental policies on air
pollution control.

This entry —level course is a good match for undergraduate students who are
already familiar with advanced mathematics, and would like to gain basic technical
skills and scientific knowledge on the field of atmospheric environment. We will
work toward cultivating interest on atmospheric and environmental sciences and the
ability to apply scientific tools and methods to analyze and solve practical

environmental problems.
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ESg ) Introduction to Atmospheric Chemistry,’ﬁf%‘ : Daniel Jacob,
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WIERX AR | Environmental Biology
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IRIEEE N | Environmental biology is one of the main branches of environmental science. It is a

discipline that studies the laws of interaction between organisms ( including
humans) and the environment interfered by humans and its regulatory mechanisms.
The goal of the Environmental Biology course is to help undergraduates majoring in
environmental science lay the foundations of the biology needed to study
environmental science, to help students understand the biological effects of
environmental pollutants and their behavior in ecosystems, and to understand how
organisms are purifying the environment. The role of pollution, understanding the
interaction between environmental pollutants and organisms, mastering the basic

knowledge of environmental biology, basic theories and related experimental skills,
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to help students broaden their academic horizons and knowledge structure, improve
overall quality, for the future Learning and working to lay a solid professional
foundation.

The course focuses on the biological effects of environmental pollution and
ecological destruction, the interaction between biology and the environment and the
bio-remediation of the polluted environment, focusing on the basic knowledge,
relevant theories and research methods of the core content. It also involves some
basic knowledge and methods in traditional biology, modern molecular biology,
cytology, biochemistry, genetics, ecology, toxicology, and bioinformatics.

The course combines theory, computer internship and experiment, using
theoretical class (2 credits) + computer internship (1 cr