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WRIERXAM | Advanced Algebra (1)
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IRIEZEZE N | The course is a concrete method to the basic topic of linear algebra, the topics
include system of linear equations,the vector space consist of n—tuple of numbers,
matrix, determinant, eigenvalues and eigenvectors of matrix, characteristic
polynomial of mairix , diagonalization of matrix, quadratic forms and symmetric
matrix, Witt cancelation theorem (‘hua’ s proof) , classification of real quadratic
forms,the Euclid space consist of n—tuple of real numbers and Hermite space
consist of n—tuple of complex numbers.
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IRIBELE N | The course is a more abstract method to Linear algebra, the topics include ;

(1) the ring of one variable polynomials over a field , matrixs over polynomial ring
and its application—Hamilton — Caylay theorem, minimal polynomial of matrix,

diagonalizability and triangularizability in terms of minimal polynomials, proof of
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existence and uniqueness of Jordan normal form over the complex field.

(2) general vector spaces, linear transformations, matrices of linear
transformations, eigenvalues, eigenvectors, characteristic polynomials, minimal
polynomials of linear transformations, The primary decomposition of characteristic
('minimal) polynomial and the direct sum decomposition of invariant subspace of
linear transformation,a second proof of existence and uniqueness of Jordan normal
form over the complex field C.

(3) Dual spaces of finite —dimensional vector spaces, dual bases, transpose of a
linear map and transpose of matrix, natural isomorphism between a finite
dimensional vector space and its second dual. Annihilators of subspaces and
dimension formula.

(4) Bilinear — metric spaces: Bilinear form and its metric matrix, symmetric
bilinear forms, quadratic forms and symmetric matrices, Euclidean spaces,
orthogonal transformations and symmetric transformation, Witt decomposition
theorem of real orthogonal spaces, Witt decomposition theorem of general orthogonal

spaces, second proof of Witt cancelation theorem.
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IRFEZEZE N | 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
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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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RIBEXE 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
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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

calculus, physics and other courses.
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IRTEZEXE N | 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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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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IRIEZEZE N | 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.
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FHEBBETE | MR 20%, 2R 30% , Project 50%( FIASS) .

ik

ot (HUABPEC) AR IR

RERXEH | PlaeF S B

RERX AR | Foundations of Machine Learning

FREG | HCEFIEER
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RSB | Hldey > Bl E W ARBHE TS IR, EEAA AL T O EEA 5 J7 vk |
S A HER | it — 202 2T B g~ SR OC i SRR AR Rt

IRIEZEZE 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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. Rademacher Complexity and VC—-dimension
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. Kernel Methods

. Boosting

Ny

~N N AW =




LR AR FMH—IERIE (2019)

8. SVM

9. DRIER 5 BEHLAR K

10. Jackknife F1 Bootstrap
=Ry BT 14 2ER)
TE2k 7 2]

BRI Y

PR

FRIEERE 5121k

Multiclass

I

. Ranking

#HEAAX T R 3 2

FHEMETE | BUCERME 10%+35 HVE 40%+FK %1 50%
Trik

ESg) Foundations of Machine Learning , /£ : Mehryar Mohri, Afshin Rostamizadeh , and
Ameet Talwalkar

SEER Machine Learning: A Probabilistic Perspective , /3 :Kevin P. Murphy;
Computer Age Statistical Inference: Algorithms , Evidence ,and Data Science , {E# .
Bradley Efron and Trevor Hastie
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RIBENX BT | Methods of Mathematical Physics (1)

FIR A7 PrEEF

BRES 3L

SEfgiRE AR (B 2RDL ) et

RIEFXEN | NRRIE SR (— I M Z e o B Fourier P8 0o iR 3%
W MR AOBERN b, 35 T A G M oK BB SRR I SN T A4 - e
B BTSRRI, S R Ak R ECE  E ) 2 () FIORR OC BE30 DR AR 1R i
o

RIEZLE 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 8 function, and on preparing for the
subsequent methods of mathematical physics (Part 2) and the relevant physics
theory courses.
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SEHER CBEF BT E AR ) B R CBUF k) e 503U
Advanced Calculus for Applications ,fE# :F.B.Hildebrand;
(BB E R EEE T ) AR ARIAE ; CBUA W BINE) AEH RE R,

RERXER | BFYEITE (T)

WRIERX A | Methods of Mathematical Physics (2)

FR AL Py HE B

BRIES 3

SEfeiRiE R BeE B R (L)

RIERXEN | ARERESCAY L (L) FREE Y (2% e G ) R 4
A2 e St Gl o0 0 R B AN I | LR TR PRIk R, 4 41
UEAER B R, R IR A > W SRS KAH DRI 7 1k B JE Al

IRIEZEZE 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.

HFEEXREN | AURFAERCA Y 2 AR b IR ) B Y R b R Oy R
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REZRIOE | Sy RO R BRI S BRI R AR AT R, 8 A Y
Flb 2 ARG AR AR BUHABAR G Il iR AR A RS A 1

#EHRX IREPHEZ
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SETR Advanced Calculus for Applications , /£ : F.B.Hildebrand;

CEUA Y MR RG ) AVEE IR RS ; (CBes B BT %) MR R AR
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Methods of Mathematical Physics
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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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5. ORI

HFEARX WRAEYHZ

FERSITE | 7Bk 20% , %R 80%

UISES

il Rk ) AEH SRR

SEER Advanced Calculus for Applications ,/£7 : F.B.Hildebrand;
(BB R 5 ) AR ARAE ; CBEA B ) AR R
CREE BT AeH S8 Ay ik e ) AR R

RERXER | BIRNF(A)

RIBHE X ZTR | Theoretical Mechanics (A)

FHR AL B

BRIES Hh3C

- e )BT e AR (R AR | B W By vk (7% s B0

ZIRIE N
W] L) e 18 )

IRERXET | HS (A RS T Y A B b W B2 AR e W ) 2 2 e i — T T B R
T, XF 2B LV A AR AR R B LB B B0 5 — B W 3R R 2
Z VS IR LR B, R T T 02707 2 (BRI H I %
W) B PR . IR A 2 B ONE R T Iz 93l e R, DR AL EE ] B A0 o
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(BIanGAA )y M Bl )75 ) AT R — s iR,

IRFEZSLE 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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RIS BT

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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With analytic mechanics, many topics of kinematics and dynamics of mechanical
systems are introduced. The course Mainly includes: constraints of motion,
generalized coordinates, degrees of freedom, principle of virtual work. For fixed -
point motion of rigid body, the Euler angles and Euler Equations of kinematics are
introduced; and more, parallel planar motion, fixed —axis motion and general
motion of rigid bodies are also presented. The equations of motion in non—inertial
reference frame and their application are discussed. Lagrangian and Lagrange
equations are introduced, and as their applications, central force motions and
small oscillations for multi-degrees of freedom mechanical systems are discussed.
Center of mass and reference frame of center of mass for many particle systems are
presented. Dynamical laws of the particle groups are discussed, and the laws are
used to solve mechanical problems. For rigid body dynamics, the inertia tensor and
Euler dynamical equation are introduced. From the Lagrange equations of motion, we
deduce the canonical equations of motions, the conservations of some mechanical
quantities of mechanical systems are discussed. Finally, we discuss the Poisson

brackets and Hamiltons principle and Hamilton—Jacobi equation.
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SEER Classical Mechanics ,{E# :Herbert Goldstein,Charles Poole, John Safko;
(EIR T FHER R ) VR )RS PRalif S
Mechanics ,fF#44 ;L. D. Landau, E. M. Lifshitz;
(L fyoe) A H. S8,
(HOE 1) AR IR B9l
ey M REAR

REBXER | ANFSGITYIE (A)

RIBHEX AR | Thermodynamics and Statistical Physics (A)

FR B fir Py HReE e

BIRES 3

FfERiE TR R R

IRIEARSEST | AT BEA L B S W B B A S R BT, BT BRI ARE , 200 R Y AP
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RERBIE K EIE AR S ST BE

RIEELE 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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RERXER | FHSRITYE

WRIBEX A | Equilibrium statistical physics
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ERIES Hh3C
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e, Geit R4, T AR AU, S AR GR35 R AT

RIEEZEN | 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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RIBHEX AR | Seminar for Equilibrium Statistical Physics
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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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“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
radiation of electromagnetic field; The interaction between a moving electrically
charged particle and elctromagnetic field; Special relativity, it historical
background and experimnetal facts, fundamental priciples of special relativity and
Lorent transformation, space —time theory of special relativity; The propagation,

dispersion and dissipation of electromagnetic field travelling in the medium.
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RIBHEZE 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
radiation of electromagnetic field; The interaction between a moving electrically
charged particle and elctromagnetic field; Special relativity, it historical
background and experimnetal facts, fundamental priciples of special relativity and

Lorent transformation, space —time theory of special relativity; The propagation,

dispersion and dissipation of electromagnetic field travelling in the medium.
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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 1 given in the Spring semester and II
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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Modern Physics Laboratory consists of two Senior—level undergraduate courses in
experimental physics, Modern Physics Lab 1 given in the Spring semester and 11
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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AERAE GaN BIIHEFIES T SRR PEDFSE
L A o AU P Ty S VA W e o A S U

HEITRX PO FAEAEZONRY T T T A 585 ARSI e AR 5%
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SEEN Atoms , Molecules and Photons: An Introduction to Atomic —, Molecular — and
Quantum Physic /£ : Wolfgang Demtroder;
Experiments in Modern Physics, 2nd  Edition, YE % . Adrian C. Melissinos, Jim
Napolitano ;
GIE AR HAEAY (111, P« PR
FASZ 1 AT IREUNES | S50 ZHEMBTRE T 28 hitp . //teep.pku.edu.cn

REHXER | AUAYIESR

RIBHEX AR | Frontier Physics Lab

FHR AL Py B B

BIRES 3L

SfgiReE TP (1) Y SR (2) AR SR (1)

WA | AR S R 17 2R, 5 R 1 IR
B — TR RS PR (L AR B S50 17 G L 35 1) 22 2R e, DTy g —
A3 ARy R PR Y 2 AR B R AR A I TR) AN 2 12 /N
HP 286 % TAER AT 6 /NI,

WCPRAE R HIBHIT— 2R 20 B 4 5 2 AR MR 50 i B, SR A A
SRR R E )R, DAL B s 2K P B F 58 SCHR A 206E | AH D7 i 3042 306 7 SOk
fSEE A, 58 MU IETE A SE 36 TAT , FX P e Uk A T AR BEAT 2R B PR PPIA
TEMCEER b, 874 518 R HU B A AE , RJ5 RE U RV R B RCR
TR e 20 o BOMVTPAN SS9 28500 FSRIE IR A i IO &8 3 25

.

IRFEZESLE T | “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 1”. Such students

are qualified to choose the “Frontier Physics Lab” , instead of the “Modern Physics
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Lab I17.

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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FEMBTE | REAYRZ ST U S5 210 . H S IR 7T i & U i o3 25 5 3T
ik E.
ot PEHE LI M 18 3L Science 2% i ; Nature 2 T F]; Phsycal Review R 41 24 i,
Applied Physics Letters 747 ; Nano Latters 7473
SEEH B
REPXER | GEYELE(D)
RIEHEX AT | Comprehensive Physics Experiment ( I )
FFiR 47 PIHEE
BRIES 3L
SefgiRiz &
IREARSCEST | “ZRE Y RSCER () 7R — T [ A AR T B Ll AR AR T S S
PEUR, AT LA A RS S (10) 7, XU 38 2 58 i — > BHAE G 1 52 3
T R A ) BRI T T 92 PR Y BE T
IRIEZEZE N | Comprehensive Physics Experiment ( Il ) is an undergraduate research project
course designed for the junior or senior who majors in physics but may not involve a
graduate degree in physics.
The course aims to boosting the ability of the students to apply physics to
practice.
In the course, the students are required to accomplish a project, which may be
assigned by teacher or proposed by themselves.
The students have to pay no less than 3.5 hours in lab and more than 4 hours out
lab a week.
The students have to consult their supervisor to determine their project goal and
progress chart in the first week. The progress will be checked very week.
At the end of the course, the students have to give a 20—minute presentation and
a displaying. Furthermore, a complete documents of the project has to be
submitted.
Grading policy: attending 10, progress 10, completeness 10, quality 10,
presentation and displaying 20, labnotes 10, documents and reports 20, difficulty
10. Capacity ; 18.
HEERAM | ST ()" TR AT LA A D255 95 50
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e EH
TRREELR A A R e SRR E RS RIS F 3.5 /NiF, SEER = AMTR A
A2 B AN/ INT 4 220
2E AR IR S — SR A S A e T AR AR TR, B g A A
S psid
RS SRR 2R AR BEAE 20 A8 A T SKIC AR B S W) 7 | #2538 58 45 1) il
VESCRYEEAS DT 1 7 79350 H it
HERR | IRRIDR R H O T
FEMBITE | 0L M8 10% , 3 10% , 5500 B 563840 10% , 590 B 56 SUF & 10% , 13k
ik AEIR 20% , F2HAT R 10% , SRS A IR 5 20% , 550 H X 10%,
it P
BREPXER | TEYIEZ(A)
RIEREN A | Computational Physics A
FFIR AL B =i
BIRES Hh3C
T MR, S AR B O I (IR B e R T2 Bl 1 BT
- %)
RERZE T | AR A ALK i g 3R] Y 25 B A O Rl R BB AT
ATRAR AV T35 4 R 2 v i UL %) 5 b 5 AL ) AL 1) SEE A Ah B ok 2, T 5
e RNAR L ME R 2 O BUER % BUE o PRy fRE A 2 I =CE T, {E
()R, FIEL R R, o0 R A B SR e, ol B AR 40 8 5 5 A B 1 | Bl ML AR
FBHE R AL PR A S AN . BRI S I, DL AR [R) Y 35092k 32
(EE A 1 TLIR KA 23R 2 A R FH 22 AR s LA [ J i 11 Al ik
I Gt FE AR SEBR A ) B TR) R
RN | 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
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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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Numerical Analysis ,ﬁf% .L. R. Scott;

Numerical Mathematics ,fE#5 : A. Quarteroni,R. Sacco and F. Saleri;

Matrix lterative Analysis JEH R, S. Varga,

Matrix Computations ,Y£# :Gene H. Golub, Charles F. van Loan;

Numerical Recipes: The art of scientific computing, fF & : W. H. Press, S.A.
Teukolsky, W.T. Vetterling,and B.P. Flannery,
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RIS BT

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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SETR Numerical Analysis f£3 ;L. R. Scott;
Numerical Mathematics, (Texts in Applied Mathematics, TAM 37), {E# . A.
Quarteroni, R. Sacco and F. Saleri;
Matrix lterative Analysis JNEH (R, S. Varga,
Matrix Computations ,Y£# :Gene H. Golub,Charles F. van Loan;
Numerical Recipes: The art of scientific computing, fE % : W. H. Press, S. A.
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IRIEHSLE N | This course is mainly to teach the numerical computational methods generally used
in physics research. By taking this course, students shall learn the basic features
and methods of the numerical computation, to be ready for the future relevant
courses, especially for the scientific researches.

BEEFEN | AREEZIAYH e 2 W A BET R, sd AR il
PP T AR AN SR A T A BEAC Ry SR TV, O DAJS AR SC TR 4R 3l
SERMIMSTHE R

MERERM | —  HUEIHH A SA R A

RERAR | bk BRG]
= PRI SRR SR E
LU AT g
I, FEFFE S
AN 0 GawiR AR CIEN T3PS
£ iR 7 R R BUE AR
J\. KEHLECS Monte Carlo J5k

HEARX PRAEPHZ

FERHTE | 60%1F ), 40% %R,

Inik

Kbt SETEI

SEER Computational Physics NEH# :Steve E. Koonin &
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WERX AN | Fundamental Astronomy
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IRIEHEZE 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, extragalactic galaxies, and the structure
and evolution of the Universe.
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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.
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IRFEZSLE 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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RIEFEE N | In this course, I will introduce the instruments, methods, and data reductions of
optical and infrared astrophysical observation.
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IRIEHEZE N | In the first part of the course I will provide the method and its recent advances of
high spatial resolution astronomical observation. I will, respectively, introduce the
principles of radio synthesis system and optical long baseline interferometry, the
process of signal processing and the algorithm of imaging. The second part is on the
applications of digital eletronics in astronomical instrument. Base on a design of
spectral correlation receiver, I will introduce the basic structure of a digital back—
end and the characteristics and general specifications of the key modules in a
digital system.
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IRIEESLE N | 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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IRIEHELE N | Atomic and molecular structures and spectra of astrophysical importance, atomic
and molecular processes and diagnostics.
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RIBESLE 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.

HEERAN | RS DPANETE LSRR R R NFET, RAOP RO R
G AT KA AISOGE BB, IR s AN sh & H R AR
A2 DT AT ) Z LT o 2T, TS 2 D B U e o PR
SR, B SRR A BT A G, B AR RIEERY 2 22l LA T fig
RARF IS R R Y B 4R i 00 T RARH A S W2 1045 5 AR,

MERERME | AR B PR R R 2 AL R IR A A BRI E AR

RSZRAE | SR SR EA, R 5 RAREE, YR 5K, R
LRI R RB S AR B, (815705 , H A B M A K, K
SRS RPERRI, Rk U RS BT , KRR, AT 2R

TEZe e e rp sl A: 8 ] (S5 Hey 2SS WA SERR
FIRH A GOk S A2 IR

#HEHR PREEDHRZ 13 0, UL 2 UK,

PERFITE | FHST 40% , IR HIK 60%

Inik

#it H giF X,

SEEH Meteorology Today ,YE#4 ; Ahrens, C. Donald,

REFXER | KRN RE

RIBEX A | Principle of Atmospheric Measurement and Instrumentation

FR B /e

ERES 3

FsiRE (SR = /C 8 SR //p




B Stk rRzORRFR—ERNS (2019)

RIERE T

ARRFEHZ A RS =, KBS BEULIE ORI 18, T 7 XL, i o
TR K B R B R AR R SEAR BRSSOl oy S R R

RN, =W IR RR S RS, s AR R, KR
L KA, RS W AT AR AL TG RORH AR O AR BT 6 A R

R

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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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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IRIEZELE N | 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 Earths atmosphere, and can be
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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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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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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.

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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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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RIEHEZE 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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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
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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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
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 30~40
minutes lecture provide students with key principle, technical skill and safety

guidance. The second component is performance in the laboratory which lasts about
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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
conducted 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.

HFEEAXBH

Tl SR R A R — AR AR R B R, B S Hey
AR, R Ao SE R DR A FE 2 H AR 22 A TR S R A SR i AR T vk
FIEZRE, T MERL AT A B AR Tk | 2 2 IEFRIC SRS I G B Hls | B 57
RLAF A S35, B S A~ S 1 2 A TR A S i A o DAL A T x e
A HE R B O P B R SR LR HEAT 3 A A BRI AR,
FEH AR R A SR BE R SR QDET  PMESF R A fh Y 2
fem EER G R

NERERE
Rz B 53 BT

e IR IEAE B 47 R ZER ;T AR S 00 3 A SR A B 5 T8 D N SE AR
PRI

S — B AR AUE T A AR AT RO (8]

) AR BB TR TRV NS N I B RS . T RAR T Y
I, o7 > IEBR I R AR AT

SEHG T Rl AN

PAHLER At hn J5URE , i 48 Al 5 2GR 2 ALl 5~ S0 B 4R Al ) B A1 A
(id9E ZRE SR ) o A SIRAH SR R AR SR, T A S T B
Jit,

SEHG = RIS R/ B B R R I E

PG W TR I RE 2R R 58 P/ ) P A, o ) S A 8 B R
o GRiE R, TSR 2 SR IL

S O ¢ P AT 0 B o T R A

JH R AR 5 BT Bl I P2 RO MR, T X — D7 IR, BB TR
WS, AR B A R AR 2R I AR R 38, R TT 0 2 —
HLF I

ST PR B S DL A e A

TR BRY- i I R LK R RSP A% s G IR 2K BE ] 2 v O TR
IR YRR o8 4 ML 1 . SR 15750 [ pH IKARI T, 24~
DTSRI

SEER N - 1] B A PHBE HEL Tt 19 il

i 71 7 2 A B A B/ kK PH B PR b S R 719 s A 4 B A 114 B £k K FH g
MMt 0 ARG e ) B AR S, PR TCTE VA T X — A A2 S A
SR A il e R R B i 5 v ) B, 03l b P T L)




ERERRZARROIREFH—ERS (2019)

L R A YT B TR 43 S SR 5 BT 1

EAR oy A KIS AR T RS T I TR AR B KR
L T PR R AR BT SRR ER AR B T ik . BB EL VR R 1) Sk
Yy R e SRR AR W T B ) SR A S R S SRR AR AR TE— 25 T iR
AR

SN ¢ B B AR AT ) 43 A

TR BRI 11 A WITES T i RS, R WHTE T A ¢
PRI A H AR AR I BB T

SEE U TR R B VR B R B I A 1R R

RIS A BRE R LA AR R, R SRR WAk, T R
ERRRME 222 O A v i B AR BRAE QUK By hm B 98 3k U8 (A 4 ARG
U8 IR MR R Silkds WA E A )

XF B2 ) A2 SE G FEAR AR AT 2 A, i RARAUT Il R i B
RS TR S B0 o U DUTE MR ZE RS T
T — B BT ES B 1) Ak 2 SC 00 AR B FURH DGR R A7 S 4G

St T 2 G R T R B Ak S 1
TRRCEETT R SEAR G BT H5 A 18 2 Ve R T, Z 2T B AN [) Ve B A B VS WAL
2] Bk I F B A B Bk R 3 T 2 o B TR 06 1 S K e e o v
Fe (TI1) 2% 5T, i 2 7= B9 6 9,

SEGG o PR AR I

T RO SRR S G SR AR SR A% R T AR S R R Bk, 2R Tl
FH 752 RUASEEEETE, 100 5 MU AE PR R 0 S i, ST AR VA TR Y
il o

SELG T RERR AR 1 B A i

DAL TR WV 42 % R R O SO o) 5 B R W Ak, 2 >0 X S B A P s il FH s
PR S 1 7 2 D0 R I R Ak 2 X, 1 i S A D 1 D ) T
BAE

St = DU VR 5% i JC R R AR Y AR SR

T AR AR DS BB PR AR R FLAR N I S A 4 F . T
BB LSRR AS L AE RS B bE i, 3z T DO RSP A SR B A ) 4
PR T I HITPR B H A L Aok A R S i I 4, IR R LA W Y LR R
P

WIRZEIK,

HRIR IR 4~6 221,

ASPRAE J2 B A2 A Sy R T SRR O T, A S A S 2 i AT R AT kBl
B R UL 22 A TE B I WA MR AR R SR 2T AR SR
B AR FON BB A 2 AR TR B9 1 R S 3 R v e B ) e i

fritig,




HESDFIEFM

LORVRTT AR ] 5 S 8 10% , BRIS DHE I R R 209% , 57 25 SE
8] 60% ~70% .

MR | SR T R (85%) I % B SR (5% ) FUA R

ik RS (10%) 31V E . FI BGE ih R S S F- X R A AR 206 5t
FEH>) 20% I Be 50% IRATIE 109% M5 K4 20% 5B

#Ht (Em Ay ) MR A R e e il A S e 4

SE R (Eia ez B MR AR S Bt A
L) e EH  ERE,
Chemistry in the Laboratory, fE# : James M. Postma, Julian L. Roberts, Jr., J.
Leland Hollenberg,,

REFXER | FULE (—)

RIBHEX A | Organic Chemistry (1)
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RIEELE 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
(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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RIEEZE N | 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,
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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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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,small class

discussion and model practices.
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To introduce the basic concepts and methods of thermodynamics, dynamics,

electro—chemistry and colloid Chemistry.
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RIEEXE 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, 3 homework assignments,
and 12 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; Rate constant and activation
energy for the saponification of ethyl acetate by conductometric method ; Kinetics of
hydrolytic reaction of sucrose; Average relative molar mass determination of the
macromolecule by viscosity measurement; Preparation and properties of Fe( OH) 3
sols; Surface adsorption and surface tension of solutions by bubble pressure
method; Measurement and applications of electromotive force of reversible cells
(electrode potentials ) ; Determination of dipole moment of polar molecules in
dilute solution; Measurement of magnetic susceptibility of solids by Guoy balance

method.
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IRIEZELE N | 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,
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surface physics, disordered systems, low —dimensional systems, and mesoscopic

physics.
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IRIEZEZE M | 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 of
glycogen, fatty acids, amino acids, and nucleotides; hormonal regulation and
integration of mammalian metabolism.

HPEEFBW | ARERET ERZBEY T (B E AR R BEAARE) B2 R,
AR A= AR —— S (LA g i o e B R R A2 SOy . R NS
AR BT (LR M R (DNA FIRNA) RS9 45 H FI i Ae s AE P e i
R ORI A FIORE S e 5 AU R4S 5 P B IR 1M P A R AL W IR AL
JEL NG WIR | 28 R AR A% IR A A s WP L s A i R R &, 2545

MERERM | 1.Foundations of Biochemistry (2 hours)

Rz B 53 B 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)
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5. Protein Function — Complementary interaction between protein & ligand .
Immunoglobulin (2 hours)
5. Protein Function—Protein interaction modulated by chemical energy : myosin and
actin (2 hours)

. Protein Function—Membrane proteins (2 hours)

. Enzymes (2 hours)

. Carbohydrates and Glycobiology (2 hours)

. Nucleotides and Nucleic Acids (2 hours)

. DNA-Based Information Technologies (2 hours)
10. Lipids (2 hours)
10. Lipids (2 hours)
13. Principle of Bioenergetics (2 hours)

5
6
6. Enzymes (2 hours)
7
8
9

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

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

16. The Citric Acid Cycle (2 hours)

17. Fatty Acid Catabolism (2 hours)

18. Amino Acid Oxidation & Production of Urea (2 hours)

18. Amino Acid Oxidation & Production of Urea (2 hours)

21. Lipid Biosynthesis (2 hours)

21. Lipid Biosynthesis (2 hours)

19. Oxidative phosphorylation (2 hours)

19. Oxidative Phosphorylation (2 hours)

22. Biosynthesis of Amino acids,Nucleotides & Related molecules (2 hours)
22. Biosynthesis of Amino acids, Nucleotides & Related molecules (2 hours)

23. Hormonal Regulation &lIntegration of Mammalian Metabolism (2 hours)

HBEARX APRFRIAT I R CHF . AT B 3B B S 1, W B\ 3%
Y7 o FRATTSUA R 2 il a2 ST UR B A G R e S B R, %R
FEPATHAT LA /NIEHE PR (VLB BE 2 M3k 32)

FERBETE | PRI (10%) WK (45%) , WK %R (45%) |, 42 Rk 2% 1) 8 (4 41

Mk A3

Hibr Lehninger Principles of Biochemistry (%57 Jit) ,David Nelson and Michael Cox

SEER Biochemistry ,John Tymoczko ,Jeremy Berg and Lubert Stryer

REHXER | EYLHFIR

RIBEX AR | Biochemistry Lab




FHiR B AL

RRES

FIEIRTE

Et7/klac

RIER R

AL S R T T IERIR 5 A YA RS PRECE A LA S 0 PR AR | 1%
VR 0] A= B2 BE AR R TR BE AL 5007 TR B S H A2y
BErb o AR AE  BUA N SA BEAR A B AR AR 29 100 RN, BRAE N AL A
IR 1oy B il e N E ML RE 9 M S BOR A R R 1
] 5 B DERE T BOR RT3 BT ROR R IR B AR O HR
R R b W F = a SR A T S W VT B B 2 71 e e S DO ERY € i
FUTCE T3 B E - RS IR E A O T AR A . BEE AR
N e S LU IR vk NP N 1y -a i i EoS N IR ) IR % NI B S
B, HeE N LR I R

RIEE BT

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.

HEEAXBW

FTE TSR 2R R SE AR 2 5B, et 2 2 AR WAk~ BES T A B
fifg, SR AR WAL TS 5 1 i SR AR | AR A 2 i TR, I
G SR B TRE ST, AR ABRMIFSC R 29T T RAF AR

NERERE
Rz 5B 53 B

— SRS R 3 RAZ O

L ARG T or B A EOR AR R ER 1 5 B 2B BR JZR T B (LK
B,

2. EABARIEA A E R EAR AR,

3. Bfesh A mEoR

BRI R SR F AR ) ISR R
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LJPE AR SR S ML T fR () S 00 NS I S S 20 S )
SCEANER A ES A, (8 2E1)

2. A H BRI BEG (GST) F il 8 S FLRRAIR 811 ) 2 5250 . B 30 ) 425 6 5200
FLFEHLER GST SEFZMTEE B alifl, GST 736 )6 BE v I 2 W 1% 1 . 20 6ok
e B 2 300 7 A G 8 R e R S I 1 | Bradford 8t 5 b7 AR L €6 75 0
AR TR S 7 AR BTG T R R g PR AR N A
(24 “#I)

3. IR LR OSOEER A (GFP) 143 5 4l Ak S vk i 56 5 - 38 1 o0 B 4l &
YELRA S SDS-PAGE 418 GFP 25 D52 i G-250 PR Ye o Je it
B GFP MIXH 4> T i fi ; GFP 2 115 western blot ffiE % 4 E GFP; ELISA fll &
GFP HLiR8 M, (24 “#HT)

4. T B X 24 i A A B A0 I8 A B B AR AT 2% 2T e R e
SEIG TR B BRAE RO G S I B R T /AN (8 2T

HEHR LI, AT 2 A4,

FEMBWE | ARSI ) SRR SRR IR AR LT P E ST
ik

vt e A2 S SRR N 5 9 (45 )

SEHH SEmb A Y A S

RREPXER | EEF

BIERL B | Genetics

FriR B fir At B

BiRIESE S1D'E

sEfsigiE b/l

RSB | SR — TR PEAR SR 2R, 845 23T (10 SRR BT 2 A 38 % 4 1 R R T

oI IR 2R A R AT R E T SUSEE  AEE AT R PR, AR TR
M IR RE A S, LA AR W) e iy 2 D B s A% 538 S LA O 22K
R G A Mgt o B A% 25 (0 BE A I eIt st 1 2 ) i R i 1 5 4
i IR BT A A REAE e R AR i I e A S A0 B S 7
VA BB IR SR A IR S D (R B RE T, o AR AN T B o B R
D, B AR s A o (0 A MR A R A R | TR A B A 3 1 o 15 A 2 ) 0 56
S EE AR RS IR AL T A T A S AT A ARIRERTERIRN A b
SR ISR L) FURG SE 14128 AN DR SE PR PR AZ O (ol i, AR DR 2 R A A
Oy N R RS AR TE N AR TE R L ) sh) RS




Z YRR S L 57 S, TR 07 6 2 R e gL 2 i R AR R
SRREH . A UREE B H AN AL « PR B AL 7 s g A i e B MR~ 13t
SEEBUMT B S 5 AL Qe R AZ s RN L B s L i A% 0 5
SN | 20 B 5 T ) 85 AT N S8 % s R AMa A% o s S P Rk
SR R L T s BN 5 7 B S R K i e AR A S AL
HEAh A PR 8 1 A B > R ZEHE TR, 5 B~ A R AR R R i a8
P il

TRFEIEIL

r

=

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.

HEEAXBW

LA R T TR W AT AL A2 53 1) AL A1 1 R B L O B, R 2
FEEGU Y — 102, B IR AR C 2B 24 R 0F T
BT, S AR ] SRR RS TR i A R s R s Al
SERHEAM S IS AR R Ay BUR H ST BRI IR, 2 S REREAE AR T
WA A BB R A, JCRERS 01 A MR B AR S AL S A R )=
K ERZINRGEAL SR G AR | RN 36 RE A% S R I8t % 20 M i 16 5 4 Dy
3, ASEis HE A 2 i AR A T AR SR ar R WSS AR i B A A 45 7]
A, e R, BE2 SR H BAL S A Do M (7, S BEAAT OG22 1] 1 A
WL, 2 A TR R IR A% o 5 A2 B A G 2R 5 DR T80 S R % 2 1) 2
AL S EATE SR, oo B HLRL 2 R i Bof shs , (2228 1 i
BT AR A AW SR R S IO | SR A e DA it A% = 14 ff B2 B 5 O
LIESTEE

NERERE
Bz B 43 BT

it B ——r A A R B R
Genetics; The Study of Biological Information (2 hrs)

Introduction
1.How was Genetics Developed?

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

(What is Gene?)

3.Why Study Genetics?
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(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)

i R 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
BoE BRp g O U S 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
=i RS SRR

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

VO R A

Chapter 4. Genome Analysis (6 hrs)

4.1 The concept of genome

4.2  Deconstructing the Genome

4.3 Reconstructing the genome

~JHR-1

Homework tutorial—=1 ( Chapters 1 and 2) (1 hr)

IR QefRmAs

Chapter 5. Chromosomal Aberration (4 hrs)

5.1 Rearrangements of DNA Sequences Within Chromosomes

5.2 Changes in Chromosome Number

FoNE JERREUEY L

Chapter 6. Genetic Analysis in Prokaryotes (6 hrs)

6.1 Gene Transfer and Mapping in Model Prokaryotes

6.2 Gene Regulation in Prokaryotes

Frm HRREUEYEE

Chapter 7. Genetic Analysis in Eukaryotes (6 hrs)

7.1 Genetic Analyses in Unicellular Eukaryotes

7.2 Genetic Analyses in Multicellular Eukaryotes
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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 NP iE

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

FE R St

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

) R-2

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

The process of human evolution

#HEHRX A R ) R

FHEMSTE | YR+ Frf g GREE)

ik

it 21

SEER Genetics: From Genes to Genomes,ﬁf% :Leland Hartwell , Michael Goldberg, Janice
Fischer, Leroy Hood
GstflE) N R ERE 55

REPXER | REFLE

RBEXZM | Genetics Lab

TR A ARl B

BIRES L1D'E

SEfEiRiE WHE ST A

RERE T | AR B RS B IRRR M & ilad SCR BT B S i R, B S BRI

ARSI HRAE IR PR AL DR P9 2 A B | #0 JR SE A 10 s 1]
FRATHY 5 1“7 S50 A 20K A 2 (L fA K P ALK, D RERE R 4 K- 10 5
BA PR RS e —E . AU 2RI IEYESCE , i B A T 5RHHE D)
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AHOCHY AL R D REAI T (0 S5 50 . B Sl 3 /s AR A ] g A =X 3l (an
g AP A ) | b2 AR DA TR B 3 W 4 TE 35 A% R I 0 E
i G AT B LSRG AR G AR, 1h2 A EE S BRAd
B THT T A e o R B TR A A, DA TR IR 2 Ao 3 ) e £ 1A A% 3 A 15 U
1Yo 28 MY TF [ 35 A 27 B e S 0 FRAT TR A — > A58 S5 st v [] B o3 B
FNEUE 5 A2 1 = R e i (IR A B 205, 40 s 1, e ) (e gt
A% TR A 35 DA ) F) 352 42% B 5 5 PR ) B AR DO et R oK A% S g S i,
AR 35 R A AR ) a2 A ST 6, D) 3 8 e PR 5 A8 Xof A 9 5k [R] ) i 1) o L
P B ITINRETER (loss of function ) X # $ A5 ( gain of function ) A FEAS T W& S
FEPRGAR SR ATE H B RE R R AL F Y, Gald/ UAS R ST (HFR by R 35 £ 2
WFFE i - ZE 1 ) 175 T8 L DR R v S (37 63K AT LA SE BB RE RIS 1Y H 1Y
M7 | H Flp/FRT Z G 1Y) Mosiac 5% (g}{f%é@ﬁ%&“ﬁ&%) I
MINRERE R H Y, [A) I AL 4525 8 2R 42 1) R A% FNZH A48 T AT LIGA B AS W] H
By, SRR AR TS, DI SR a8t A P L A T HLAE R 22 o v
W EER DR H 1 .

TRFEIL

=
S

I | 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.




HEEEXBW

U e M oy e o e S 1 | T BU By e SR e e e SR PO RS N L SV A IE P (R R
B ist L w2 o MRS BE T e, s SIS IRFNIR B BRAR . 0040 24 BUARE 1%
S 0 R T A SR B MR AT 3k Sl AR AT 5 14 S i B 2 B
i, AR T IR RES T i EA TS BRARL A 5 b BB, ik — 20 A
5 AR SR B SE B2 5E Bkl

NERERE
Rz = B 53 B

LA I N NG A G AR AT R ZH KT D BE AR PR A K 1 S A AL
RLETE—dE . AMUAFEZ SR SRR S5, W B G A T SRR UITAH G /Y
PRI R D REMT ST S . B Sl i s AR AN 6] i A3y (SR 2k
HABE ) 1k AR B S Y A AL R P Sl e,
A o UL AN AR WP e LR T, b A LI NSE B T A9 2 1T 1
fifp e € PSR PR A DA TR PR A 5 o e 0 (AR A 3 1A (5 B, 2
A9 IE ) 33 A%~ B UEME S 0, FRAT TR S — > 2 52 S5, 50 T[] P A 1 6 35
e =R B (RN B A, o e, EBUE ) FEYEEAL , [y
AP 5 DA T 174 354 8 5 e DR 498 AR Ol o oK 0 35t A% S 3 S B, AR i A
AU o) 33 2 R S, D) 5 8 5 PR 9 A8 X T 5 6 R T E ) B B it 2y
HETER (loss of function) B 3K75 (gain of function ) Y JEAS 5 0 12 81 5k [A] 28 A%
JEWFFE H AR R AR A H Y, “ Gald/UAS Z G0 (BEFK b S 18t 44 24 TR 52 1 i
T ZETT) 175 g R AR R v S 6 3K W] LA SE BRI RE ARAS (0 B Ry, i R
Flp/FRT RGAGERIEH Mosiac FERE (AR1FAL5 AL vElE) 7 Al LLSE B fE
TR H I, A AL X 28 R GE 0 3% 2 & 6 F AT LK B A W) H i, 2
kA A St A s BUR 38 A2 22 B & A T BAE R0 58 h e
SERTRER) H B, BT X Se S e — 2 N R A AT

S — Yo RIS KA 43 BT ( Observation and analysis of karyotype) (3 2%
i)

SCE T AR OWR Ay ME PR Y 60K R R B W %8 ( Preparation of polytene
chromosomes of fruit fly) (4 2=H})

SE = NGO R A9 A 43 Mt ( Karyotype analysis of human chromosomes) (1
FI)

S5 Y Ji§ i ( Drosophila melanogaster ) B4 W 1 % 1] K 28 78 {4 i W 22
(Identification of male and female of Drosophila melanogaster and observation of
mutants) (2 2#HF)

SCEGTL PRECRMR R MR S AR A RS AR B0 I8 % 0BT (Test and verify
genetic three laws in a single cross (Three point cross combined with segregation )
(8 “AI})

SEEN EORAFRL B R A ——RE I B9 2> B L A A 5 2 D AR B 5k
(Genetics of core kernels—testing and verifying interaction of multifactorial traits )
(2 %)

gL Gald/UAS RG0 CREREEVERIIE Y 3 14570 ) 5 Ji B K 70 SR i rp
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5 35 ( The ectopic expression of oncogene in fly eye using Gald/UAS system )
(4 20)

LB\ FIF Flp/FRT R GEH R BEHY Mosiac sERE (RAHEEG SR7Z si ke )
(Making Mosiac clones using FLP/FRT system) (4 2£H)

SCER L BE A P 3 ERCR B9 20 BT — — Hardy — Weinberg %2 13 A9 5 1IE ( Testing
Hardy—Weinberg law) (2 2#H)

HHEAIR Foror A MBUTPRHR (5 1/3) A A 5280 (5 2/3) ISR
PHZ AN N SRR O B 9 S B S AR, BRI A AT
AT REH ] S AR AT TR S g i B AR DL R R S A n R L, SR b
FBESCSCHR L LA A BRET B 32 . A PRAR R 0 ST YFR Y BUMAR BT PR 5L | Bl I
A IE A BOPRATE B AR DG Y TR 5 S5 Al =7 A= BB S0 AH DG Y [ B EA T 1f
o
ARSI IR A ST B S L, DRIV S IRIMASS &, nee AR R AR
WE PR SRA TR A4 28, — AN BRAT 1 2 ARG, P ik —A> H I ] BR7E PR 3 B
AORRAESD  LE2 AR R SR B IR ] B WLEEC s R p AR 16 H g,

SEREE | R LR TRBE A (5 2/3) TR (I 1/3) B L

it AT SRR BRI AT, R,

#tt B E TR T

RERXAR | WAEYF

RIEEXAMR | Cell Biology

TR g

BIRES Hh3C

EfERRE S S IN A SRR SN e

RSN | A R A R RIS RO, I AILA 92 9
FARE KA AL 25 0 S LR . TRl R A G A s A, oAk, e DL
20 i P9 R D5 A A5 AT D A AR ) AR AR SR

IRIEHEZE 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.

HFEEAXBH

iR T T AW A EEAR TR,

NERERE
Rz B 53 BT

AURTE G IR BCEAE R R A S A8 ™, VER 40 5325 W2 (0 B Rl AR
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. HHAE S (4 220

. AR AR (4 22T

— | MM S YA BT (4 22T

T BREAR A

= YA IS A 5 (2 SR

VU2 4 R A (4 2R

T SRR (4 24

TN AL TS SN (2 2R

b AR SSIR AR AN | AR A A (2 AR
TN RS (2~4 226T)

/

s

T+ > HE NI

PR R XGE , e ZHEI R ERIMEL.

S5tk BT
ik

IR 80% , VB LSt i 20% (IURAEMY, Bk 43 5 43, 345 20 43)

(A=A CRVURR) ) PR B ANAE,

Molecular Biology of The Cell, 5th Edition,{E# ; Alberts et al.
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REPXER | AREEHFENR

RIERLEFR | Cell Biology Lab.

FFiR B4 A ARl B

BIRES Hc

P Sl 2L A= Wy DR X AR S 30 rh o S B 0 At AR Ar R A S D

R E T

“ AL WA SR S ) AR A (9 S 06 A R, DRAR 5% B e LM
PR SEER Y B A S AR A A o SR Y A I BRI AT 0k B 2
TR 200 M B A M A i 15 2l 2 2 il IR RO, o A O ) S
AR RWUREOR DB LR W) 2 MR - ML 45 4 55 T RE R AR e 4
LG 5 D REARIE I

RIS E T

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.

HFEKXBH

20 M A= ) 2 T SR MO AR & AR B A P T R
BAR" . SRR ML BB B R Tk AT 3 B AR S
BE ROR DO BRORAIBES: . e R L i LR i 5256, (il
X SR AR L4 HA 5 DT RE A 22 R | 200 I SR L LR P A B A g (3
T AR 2R ZORRSE) A9 bR L ST B AR, A B
IR, “E AR RS AL SR A0 AR ) 2 T 5 8 AR T A Ty O — S R ) S
AR it ARG IR A BT T 2 VR RE ) Bl

NERERME
Bz =B 53 B

R 8 Y A4 6 R

LS AT A R AN B

R VAN 2 IR R, SR A, AR B,
R,

2

2. IR HOR

B 1) b B BRI TR AL e
AR ) 12) DUV QAN H TS S R AT SEATE A VL £
BUER) 33) /BN BFALEUI H 005 (AINLZEH 5 0RO 2 RERE) 14)
BRI R ZE 09 A D REBLE A

T 4

3. PR AT E A

SR 1) 2% 6 DRSS B NPT SRR 52)




ARASVURE A AULEE 53) AN R 2454 b BRGT DU RE Hhe 2F 6 P A= A 52

S T,

4. 4MLES DNA 975G M4

FEIRBNZ 1) 26 B 0 JFE R 7 vk (2Ot R R 5 52) %
T ORI JEAS SRR 7 ik ( F R 980 | FLER DG | A1 #9806  GFP ) 53) R/%
FEACHT I PR A0 B A AR B R e 0 (0B S AR SRR DNA B
BV BN ) ;4) WS R 9 AR EEPE AT MO 40 B 5 DNA (A7 7E
ARSI AL FI W AN B 545 75 25 5) 20 W EHR AR

T 4 T,

5. GFP HITHEH 7 1 A Ao

FERBNE 1) GFP HITEERN =Y A IR B AW 52) GFP % R UL R
IFRITE BTG AR B R 7 IER (GEP BB R ) 53) Bl GFP 5% 3L PR R I i
PR s A oA SO

4 2R,

6. Hela #5535

FEIRBNE 1) ShPAMRTFRA R ;2) o2 O AR 20 il B A K A 3% 14
iR ;3) BigE Hela ZHM (0 F — > SE 00 g 5L M S HeLa 4H M f 5 B 42
KCAEAR A TR i A8 HEAS SEI AR

T 4 “FET,

7. PPEFCINEE Hela 41 MO B 42 S AR AL A b i 3l 2
FEIRBENAE 1) [R5 M6 TE b 10 40 A P8 5 2 1A 0 19 S 3 (g o e
i) 52) HeLa ZH M {88 B 42 1Y S 32 2 6 Am i (S 98 e hm i i S AR S 56 T
) 53) Aric g g IS (AR 2R R g RO AR AR R T s )

S T,

8. BT

FEURFENES 2R B AR AL 1 S0 AH /N B N 5 438 k3l
(S BA N

4 2R

TR M YR M2 A SRR A i, LR BRI e SRR |
S FOm P AR e A A T 1) SRR N AR R A R
WHE AT 52) SR AT CHORANY R AT S, e s, id
HEFEor B PHE T AR LR B T A0 B B, FIE BT 4 8 A BUBZE SR
il
SR S o AR A B A B R B FE S8, I RE I A AR IR L, R 2
[l A AR SE BB I RS SR I O, KA ST SR DL . S AR e iU, B
SR R, $ BRI IE R LI i

ik

APRBEABLE (LA G E A2 A 5 ) ST, PR ARIEN T .
1. SE I AL SRS (60 71) 5
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2. SRR IR SE R S RIER B AN (R 30 4)

3. SCIHRMEIALL B, SI045 TR (RSN 10 49) &

PRSI0 FE RO LR B2 AR T A, 3P4 LA 45
S b H— R, SRR A A SRR DL SR B
AT TR RS

AT TERBE Y B 70 AN 95 7% R 707 4 o8 B S 90 $ 58 S i 5 1Y

TN R 60 43, —WREIE FHIZ T DL 0 433t SRS R B R DL AT
IR T Sk,

#tt AL~ SR A

REFXER | EYFMSEREE

RIERLAMR | Concepts and Methodology in Biology

FIR {7 A RRA A B

BRIES 3

SE1EIRTE Y

IRERXEN | IWEY AR EEAME S AT, A 4 — S 28 ML S0 I SCES | A 4 AR DG AR 1Y
JiE . W AR BT E R B AE Y BT R RS R SE TR s b AT 1o ~)
FEHEAT BRA RO IFEGHR 8 — L83 A BT ST S, 48 TR A AT T DA e 7 0L
X — LU G LR L TRDRE RO i3, G0 i S 6 R B0 MR I BB, i A TR i
NI RS2 BB s BAR N A 450 A 1) L 00 2% S8 W0 W N TR IR 2R I A
v AR A ARE A JEN A AR RNA SRR LS PR
FEAE I RIRIE S SRR R AR RO A5 5 TR e W Be 55
R IR E AL T B N IR O A S 1A e Rk R e

RIEEXE N | 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.




BEEXBN | AURBE D22, P Az ar Bk i —SE R, /i 40 H ™ A p AR RE & B
RIENARE, AR BTN HET IR, 22 PR AR A B2 0 AR RN
W, AURAER DL BN A i BER O AL AR, i 25 B TR A R e A
B, WA AR FE AR B i AR S AT RGE PR AT [
R AT IS 2 2] AR BE 4% TR SRR PR A — R RN T s AR

NERERE | 0.55 B

R E 5 R ARTTUREER AW A S R ) RN, B, ZORIEST T B4, X1
URHTPSRE, AR — 2, XB2SHE (T I i78, & F, IREDHE2d EVF . Bes
AR ERFE VAR A 1865 4F2I] 1965 4FJk AR 2 (Y B 11 B 388 % 2 3 A9 0 5L, 2 Ibe
AR 2 R PESEZ I T S TR BT GRS Rl i A= W e i 5 i
o DREREESRAFAE UG SCHR, L2 A T A A ) S A i 7 A B S 0
I, A AR
LAY KA - d R 1583
2.Chromosomal Theory of Genetics it f% [ 4 (@ AR 2~ i
3.DNA as the Carrier of Genetic Information DNA——154% {5 B 484K DNA -5
B
4K F BRI - W S & i 3 B s -85
5.Intercellular Communication; Embryonic Induction 4l 8] i 40 BAEH . IG5
T
6.1 )55 B S — (T Y TE - BB
7380 J5 5 RS — L N T - 565
8.JiFl2~—the final frontier of science—%
9. 3K ZhEfry“ J17 ~ LIk
10. AR AE P HOAR 5 v =l g - X 4 I
11.Chemistry in Biological Molecules A=4153 ¥ fb 2= 5L hili—{a] 1]
12— Rk A -5 = PR AR i -
13, AW AR IR R il— 2
14, FHY S ARAF R RE ST, Rl T 9550 AE IR, I KT B XB24HE
15. ARV 2T BAME & GRS AL 4E 2 4 A
16. Wr5E A4 35~ HLi] /N8

HEHR URE PR, TR 1SR

S2ERSTE | WIRKIEX,

ik

it BT

SETR Campbell Biology ,/F7# :Reese, Urry , Cain, Washerman , Minorsky , Jackson ;

Life Science in the Twentieth Century,ﬁf% :Garland E. Allen,
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Physiology

FHIR B AL

AR

RIRES

HC

FIEIRTE

Jﬁ

R E T

AN LS B A A Bl p o F A, IR AN 2R TG PR v s gh gy 7
MLREZ 225, HIKNAA . SRS SHHaPLEE; shan im 5155,
JULPA B8 2% Ay S0 5 TR SR MRS PILAE s IRLIRIR3E 5 PRI, REER MRS
PSETA Y BB SR NI -EREYY MR GRGENLAE; W&
RGHIsEhHLAE ; MR GRS HRALAE .

RIS E T

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.

HFEKXBH

VER AL I — 0303 AR B US4 WFSEAE A i s R G b
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NERERME
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2. G ML i

3. PhEiB i

4. JBIERS 1

5. BEERS 1

6. M RGBS

7. ARG ERIGE
FEY A H: 4 22 R 2T
1. FEY K A AN ) e iz
2. FEYIXS N AME o 0 B 5 R

FERSGHE | HI(WPAIA)60% + F H G (il /NI 1)) 40%

IniE

#t (B A B (SR =0 ) A RST B (A B ) PR b3

RERXER | EEPELE

RIBEX AR | Physiology lab.

FFIR B fir PR R B

BRES Hh3C

SfgiRiz I

RPN | fo AR IR BT A G R SE e N A LA SR A BE B 90 I 22 LA
A B A AR DL A B e R R, R SR A i A B R A 4,
AE ST IR A SEARE ), BBM v £E 20 R A e e ) ) E

RIBEXE N | 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.

BEEAXBN | 1. w2 AR S A g b, 55 95 AR B I S AR AR R R, I 2 R

FEAI S RARAE RE 7 LA I3 A ) BEUR gk R [ L) i
2. Bl AR e PRAR RO A SR B S B N A, WS IE SR AR Bl B B IR 2 g
FIEAS f) £ B2 AU, DL RN % A P (Y BB R
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MNERERME
Bz 5B 43 B

L. SR AR A (0.5 “#i)

2. TR PR SCYG AR SIEA R, 2 o) AR 5 S R B R SE (1.5
R o

3. W5E LR B L L SRR R BE R IR R A A BUR AR, O 2k ) AR S
KRB ARG (2 1),

4. AR (A ) AR TR AR U S Bl LA B Sl LA
LR R VA s S UMl GRS R (e SR VA e 11 D SN U di
(] 5 Bl (7 R 88 B2 Z AT S 2R (5 27 )

5. 1w U R (A ) A R 2 - R LB AR, D00 7E 1 s LAY B i g K i 4
I Al P B LA 06 B F8 A, 20 A 088 2 5 JHE o UL 4 0 Z IR B9 56 &, 3
At 18] 5 PHE R LA 4 B0 55 2 =2 [T A S 2R (5 520 )

6. [A]RF 3L 53 08 HEE 23 7 W o JEE 28 5y 0. v T 0l T Pl A0 L 3800 O, 5
MR S AR AR, T i O FEEAS IR 3UT 2 5 (o AN [ i B2 A R
£ o e ) S RS R S TR T, R o 2 DR BT R R 0 ) 9 1 1
T A R S B R ER R L T FIELC, 00 AR DR 3R W A U T B ) 5
Wi (5 “£F)

7. G FRTR QIR RREE S TR et VR R R,
8 3 81 9 10 3 R Loz B0 S PR T gl 0 R I A R A e
XIS SRR, 10 %42 5K R AR (6 22T ) |

8. [AIMFIC R G ML AN IR W32 5l I 25 08, 384 0 oS80 | 3R 8t s o 22
WOk M2 5T C SRR L i 3R A 2 AR DR 2O S G ot s R IR 7
SR TR AR 5K SR I AR P A RN ML AR (8 27 )

9. SERBLITHN A PESL G, n] S8 hidE E FI R P B R A SL I, BOE A AT RO L
IFSE (10 220T)

101118, 10 7P ihid 5 A4 3wl B SEIRA G N B O FEA T 1B (6 "2

SERE | WA SR
DR S0 I B S N A S T I AT TRIRAR , 58 UL 50 I 10 SR AL
#
PG NI S50 Kol 185 SRR

RFEBBWE | FUCLR— B BO RS 8, AR LA B B TR S O 52

ik Bl 5 340, A AR S AR THE S, B I N RSy, ek 8
SEH, N 2 IR TR, TP 1 23 Ry A SO S

H (AR ) A ANVOR R 2,

SEEH B

RERXEHR | TBEYY

WA | General Biology
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FIEIRTE

SRk

RIER R

PR EN RS T AV A HA AR S EBE . AR B B
B A SRS 5 AR S RS AR A KRR AR, AR
DR GO A e Bb e Lol s A | B B IR 2 R A ) 22 SRR AR 2
AR AR, XA AR W 2R R G AL G R FAFHE Y 1A, LR 5 3R 5 1Y
A ICR ATRA B, HATE T 51 2 A 70 AR i T 5 R HESR T Y S TR 119
N5 BRI

R

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.

HEEAXBW

ARPRFEBCE R A B Lol R — A B0 6 B A R ST A2 A A 43 2R
Ve AR R, AR SR A W) 45 11 SR A G &R AR A B R
PR, HRIERE IR A X A )~ TR AR R AZ AR A DGR, AR R 4% A2 )
IR R G A I R AURAE Y BEAR | TR A2 2] 45 LR W) 2 U K oy 1 HE ) 2 45
PO A W= BT 4y Al

NERERE
Rz 5B 53 B

F1UE SR N EEGRIEAR) 3 2t

2 UF fEY AN A (GRUEAR ) 3 2B
S3UF BRI OGEAEN (BEEAR) 3
B4 PF RSN, EEECGRIEAR) 3 24t
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Bk wTHEY IR E (L) 3 24t
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$16 v AR (P iRE)3 AT
BT B WRER

HEHR DR YRR S s

FERSITE | FH ST 25% ;WP %K 25% ; IR Z K 50%

Inik

Htt I ) 38 A

SEHM Campbell Biology

REPXER | TBEYFEINR

RIEELAMR | General Biology Lab

FFIR {7 HEARR A B

BRES 3

EIERE

WAL | AUEFLEF SR AR B 0 s (T A M S
R IR ISR . WA Y Yy i A Y SR A
WA EFN Gy AR SR R SRR LS N G0 U SRR S i
FLES TR JER A AL A T AR Y R S S AR e T i R A
J& , RERS B2 A W 2 BE b SR IR AN BOR | AR AR BOR N T RE T 55 07
T8 B b BER KA, O e 2L b BRAR 7 S T4 Al

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.

BEEFREN | AR E RS AR 2R B e A AR A R ) S e

R B IR . WA RIS Y Y s Y Y Aty
AW M T AR A S R SRR SR N A AR RCBE T S I A R
LSS O M E Y M T A0S SRl s ) IR AR
Ja , RERE S8 A W 2 Bl S0 SR AN B, R R ORI T BE 15507
TS B Ll LRI HE, e 2y SRR TR~ ST T4k
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NERERME | 1. Y BHIR 4 T 8805 WA oot B i i | > 2 )

Rz 2 B 53 B AT STV
2. PCR SZEG 4 AR 4 # 42 DNA $#2H0 PCR KB HE MR IE B Ik AR |
3. SRR A e 4 FRE A BRI B A S R PAGE BEIK
ER7 €5 N
4. TCHEERE RCH WA E IR 2R ST A WL 8 IR L E BAE R AR, 22 > % Wi
YRR 5T A ME T 1,
5. fATHEY ) FEERFAE 8 WSS HEDS I | 7 B BRISH W 0O TE A ) AR TR
B OEEEYETF U R AR,
6. PP HIWI L5 5 AR50 8 WESRP TR R () T 25 i) e AR Bl I 7, 4R
EFU R HEARMEYF RO AR
7. JCEHMEST Y FN K ) 8 WA TCHME SR RS HE TS, ff ) I8
INTREEA AR IO EHE S B f ) vk
8. FHEST Y FR N ) 8 MEHHMES MR T SSBERITE A, M 1) 0 258 HE PN 38
ghEN YR HES T s
9. FHYIREVE A M e W) ZREVEDEAN 8 2 ST RIS VR A S A W 2 REVE TR O
2, AR EE T R Y SR S 0
10. BE5IEHR 4 XFAR 252 A — A LR AT i hie , G E R TR B 45 51
IR PR RN R

#FEARX SEEHE RIS

FERSEE | NGitbE . W) 10% + SCEHERE 30% + SCEediss 50% + IEARAES 10%

ik

it B

SEAN BT

R ER | D FEYFE

RIBEX A | Molecular Biology

iR BT et Bb R B

BiRiES g

SEiEiRE LYk RS

RERXEN | D THEYFERIAED TG IR X HIGE AR . ARURFRE KR 41 /9 4>

SRR 23T HE A R A TR H AT B IR 23T A W R AR B R 3
TR RN T AW R RTIT F S R ) 2 BE R 20 R 1 BT 20 2 o i
I e, AURFEE AL OR IR, SRR OF ST RTHT , ZE VR 2R Ge IR [R) I 1)
A=A S SRR KV A 2R i AR A BT ST S0 B . RN AR (1)
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WFSE FE DR R OLE R ) B AR | 2) DIREAE Sy T A2 R R R i i
3) JEAZ A P s S L 4 ) A A W s e LR 5 ) B sk i B b DNA
A BAEAER],6) RNA By J5 N T.,7) DNA By HE 20 5% ), 8) FEH 40 |
MR SEARA KM EC R, W AR RFE2E 2] (A T KF -
X PRI Bl Y FEA A — N LU R G R T Y T %, A 352 R 22401 2 A
[ AL ffe L () L ) ) AT B, A 4 IS ds 0 AR D BOR g AL fi Bk 2
F OSSR ) FE A W [l T BE A AR g JE Al

IR E T

LB

HFEEKXBH

T RAE Sy TP SE i R S PR F . A TR R K AL PR 4 1) 4
JR V5T HE A% U R 4 T b B R 43 7 AR 2 () B AR HLS 3
B, G0 TLE WA T NS A 4 ) 3k DR 26 A P 2 24 AR 9 1
Fopr e . AR T AL EOR IR, JE AR I ST RV, 16 DR 28 0 R R B 1)
2= TR UL ERETE PR A A AR A i o8 L, R BN A ds . 1)
W58 FE DR B OLE R ) B AR | 2) UIREAE 4> T A2 R R i R i s i 4
3) IR A W s S LR |4 ) AR AR o s Mo FLAR 5 ) Bl sk v DNA
HEBAEAER],6) RNA B J5 N T.,7) DNA By 20 5% )8, 8) FE R 40 |
MR SEARA MM ESC R, W AR RFE2E 2 (A1 K -
Xof JHE R BN AR — N LU R G AT T, [R5 3% R 22401 0 A
[i) L ffe e () L ) 0 BT B, A 4 I ds 3 T AE D BR i r A di Bk 2
H OSSR ) FE A Wy [l T BE AR  JE Al

NERERME
Rz 5B 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 Transcription 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

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 II; Capping and Polyadenylation
Chapter 14. Post—Transcriptional Events III; Other Events

Chapter 15. Homologous Recombination and Transposition




FEBBWE | HRITAONMES I ST EAREN S F I ST (& 30% ) R % 1 51
ik (5 70%)
it B
REFXER | DTEYFLE
RIERLAMR | Molecular Biology Experiments
FIR A7 HEARRA A B
BRES i3
T Sy FAE BT, 2% ) SEIR TR O JF B TR W) SR TR, 2 2] U WA
SR
) S A %
REPXEN | ARE BRI E 0 TR A SRR ST AR . 7RSS0 R rh iy
Az AR IR AT T A 2 S0 B SR AR SR 485 SR A M v | 1A SR I A S 5
FREAHRAE ISR, IR EEALHE LU LA
1. BTkL DNA 195325 4lifk
2. DNA HYBRAE N VTR AL .
3. DNA B HH eI LI
4. MM PCR EARY 4 GFP A,
5. KIHT o2 A5 AN i) 4 SHANIR DNA 3 A
6. PR v R i 0 e S IRAE DR PR A% A0 rh i 5 Rk
7. FHPLHLUE RNA SR E
IRIEZEZE N | 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

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.
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HEEERBN | iz R T A2 SR B AT Y e A o FAE Y S SR B
AEFERIE

MBRERME | 1. JUBL DNA B9 Baifl, T ok s AR il SEAR g bl | B4R SRR 4l 1k ook

Bz 2 ip 43 B DNA [FAR  F B D R 22 S AN s R, (4 220))
2. DNA (YRR HIPE N DIEEE AL, 1 A R P DI S it 10 10 45 1, 2 2 o M TR
Hi DNA FUREDIERG . (4 2F0))
3. DNA BifgHHEERS K . R EARBIRMEEI K B A AR 2= S0 M
VK, (4 220
4. FIFH PCR HeARY 18 GFP FE[N, fdi2fA: T PCR BEA7 56 R B4 Y J B
ST IR AT S R R R B S AR, (4 240
5. KIGHF R S 4 p il £ S M DNA 43 FF A, T M40 Mt Ak i M 2
NHAEF AW FI 5 P I X, 27 2 EALES i 25 E. coli DHSa 837 25 2
HE MR DNA 5 ASZARE MM Tk, (6 240T)
6. PHE ST 07 0 K SR KL DR e B ARZ 4B 0 b s S 60k . T @i ik BH M 7
BT, 24 >] DNA P25 B X A5 2 >0 78 IR 40 Bt P i S 26k A IR 3L (R
BT, (8 270T)
7. WYL ZLE RNA $EHCRSERE . W15 AR A W20 216 RNA il 4 10 Jr B A H
FEARITVE AR RNA 2l e AR T, (4 240))

#HEAK AR B AER 22 0 TAE YA AR RS20 AR AR SE 501 F p ffi 2
M AR LR A A ) ST B A TR B 2 S A, T AR B A N 9 Sy
e RE R 2

PEBRSITE | KR ST SC IR A ST B A g IR i S S T SL IR

ik Vi St ot R4

it SRt A W 2E S

SEER DT LR AR

REPXER | EVEEREFE

BRIEERXZFR | Methods in Bioinformatics

FF iR B fir H Bl 2R B

BIRES 25

SisiBTR DFHEYE R SRR AL R

REREN | AR E SR E B E R R RN A, e Gr b v

M)A T B S PR AR ) B BE T o DRARE PN A AIERIAY P 1 U XS IT 46, 76
Je i Bt | R S8 B I P K5l 73 Bt L 3R 8 A W0 25 25 Y BT IE 5 B4 i I/ A N 2
i SIe,




IRIEZEZE N | 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.

HEERAN | AURELE DN AR WE B Ao b B2 R INE A4 RN R A T
AW T B R SE PR AR W R RE T o DRAR N A IERINAY P 8 LU XS IT A6, 76
it | B G TR I PP 2800 o A L AR GE A W) 55 2 R IE S B I/ FA s N  E
T aSie,

ABRERME | 1, IRENF . 5238 (Introduction and overview)

Iz 2 B 53 i 2 WFFNELHEL ( Pair—wise alignment )

3. ZFFIEEHD (Multiple sequence alignment)

4 FFIVEHE PEHE K (Sequence database searching)

5. EYIE AN B ) R B AL R FE AR A 2 ( Markov models; Introduction )
6. LW 7 5 53 B v B B SR BER A AY . BT Markov model 1Y J7 81 4 4iE 1R S
(Markov models; Pattern Recognition)

7. AW AN A Y S KRR - FE T Markov model B PP 91 KI5 7 51 1%
(Markov models: Alignment and Profiling)

8. (HrEZE SMrh%i)

9. B 55 R Y VIR ( Data integration and systems biology —— an
eagle review)

10, dE4ufih RNA 5 HA% TR 285 4% (Noncoding RNA and SNP)

11, R Y 8933 A2 35 550 48 ( Bioinformatics of Deep Sequencing:
Background and Introduction)

12, BREBEIN 31584 90 2%  reads mapping 55 3 K 4] 22 53 %8 5 ( Bioinformatics
of Deep Sequencing: Reads mapping and Genetics Variation Calling)

13 REEINF A1 H 53 A= 2% . % S 241 53 B ( Bioinformatics of Deep Sequencing:
RNA-Seq)

14 A Y5 B3 0 0 L A= 915 B %% % U5 ( Bioinformatics Applications and
Resources)

HFEAN ZUREE . DAz o 3 AR A2 \ Hand —on lab DL final project.

FEBSEE | SRS 30% (FEEMIK, 15% 8K , — U K b 20% , — IR

ik KAl 5 50%

S L) B
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Introduction to Modern Biotechnology

FHR B AL

Rk B

RRIES

H3C

FIEIRTE

y

RIEHRE T

BAAPI BRI C RN T 737K A5 7 12 S T BEAT
SEGAYBARAEB KRR 2E SR, X227 PE T AR Y AU THE R
PIH ARG K AR R A AR A, 1h2 A 5800 PR AL 48 5 ARA R
(5, 7oh, BAVEYEAIE R T AW AW iess BUEYs: sl
R A A TR 1) — A HOR PEAR 3 A~ B, B LA PR R 0 5 L 45 Fof
IS A 2R A, A 28 BARA DB AR I 5 % e i e v i 3 g — SE LA LA
Lo —SCRERRAE BT B SR BRI v 2 A RE G 5 B — S fig e (R AY 7 0k AN
DU T A BrE AR FRT R 8 s I H A =2 SRk g S 487 3, DA 8 ey ik 57 8
% IS AR RE ST, X B RE 1 2 D AR AR WY ORI T L 4 ) B AR R
Jit,

IR E T

“Introduction to Modern Biotechnology” to senior undergraduate students. This
course will cover various aspects in the modern biotechnology field including
antibody engineering, recombinant

genetic engineering, molecular breeding,

vaccines, gene therapy, animal cloning, and etc.

HFEEARER

BRI AT T AW R A AL A S S B A L
RS ) — D HARMEAR SR A A RE, BT LAAS PR A 000 2 A% o 17 S 4910 by 2R
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BRI ; I B2 BB i 4 T7 3, D32 i sz R <7 410
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NERERME
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1 Fie

2 R A WA FE R Rk

3 Kbk

4 AR5 IS B F
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This course introduces the basic knowledge related to pharmaceutical
biotechnology. In this course we discuss basic strategies for the production of
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
diseases. This course introduces the basic procedures of developing
biopharmaceutical drugs and some major areas related to biopharmaceutics, such as
the base of producing drugs using animal cells, genetic engineering vaccines and

gene therapy, and so on.

HEEAXBW

FVR AW BOR T 25 BN IR A BRI G I EEAR N A T A HoR
il 24 04 A SRR 5 T Rl A4 7 R

HNERERME
Bz B 43 BT

LA FE AR 200 A5 A W H AR 25 A RE SRR 2SS (2 22 )

2 AR EAR G 2508 R . A s SR o AR B R 2 I R IR B 45 2
REGY T LA S A P E AR 254 (38 U AE (2 221 )

3. EE 2 S - SE P AN 2 A I 2 A A I RE M PR 41
S Z B, RS RS S R AR T TR RUE R S R 2R
WG K LA e H 2 e 5 ZE A TR Y7 A PR h i R 0 55 (2 220 )

4 FE P AR - S E A KR A AR K R e = e A AR /NE 1
R AR B VE R BRARS 5 A KSR AN A S A (2 24
)

SIHEFEAMBHFATRE . QFHAEE FRONHE TR S EAT
Yo A2 o AN B I A (2 24H)

6. 35 DR E 2 21 400 i A ol 2 T 1 A4 A 2R B A AT 4 i A R R 4 A
ZRR A T R RIS LA 07 P 5 1 A I R (2 )

7. DR EE 2 AV I R R S AT R A S R B A T 0 R R R
SR DRAE IR 8 T 2 R L P I 58 b JRR 56 (2 20 )

8. ML AN A 25 RN A5 50 2590 - AL AR RV Ry A= W s 245 19 A 00 2 g 28 AR R et A
PR AR B A% G0 b 25 AR L FNTF A SR 55 (6 ) 5

9. S AN 2 AL FE S PRI R s R TR LA e R R AR Y
Jof IS5 (2 220 )

1036 R TARRE N - AL HERE 1 ARl SRR 5 B U 7 (0 FF e LA B e 990 5 5 9
H R A (2 20T

VLTRG24 AR A A& TR 245 90 04 45 5 DA B A S IR AE A 1) 25 9 F K
AR AR A TR DR PR il A 2 1 AR 5 LA B T 24 0 0 07 P R R B 25 (2 2 )




ERERRZARROIREFH—ERS (2019)

12. 5L RAYT A0 45 R IR YT MO ME & AN 2 1 JE VAT B9 D0 5 Ak i 45 (2 2%
i) ;

13. AR 2P A L A5G AR W BR 2501 K B AN A AR R
W] LT A B AR 25 b A et B4 (2 )

14. ZE R > BEETEAF B 22 ST N R IF T 2T (2 240

15. %53l B R, 20 R AW E AR W) W LA S LA N 25 (2

).

HEHR PRV N T (60% ) , SCRRBEIE  PREETE LA 44 (40% )

FEBSTE | SO AR (60%) F175 B (40% ) .

ik

B

SE RN Biopharmaceuticals ; Pharmaceutical Biotechnology ; Bl AE ¥4 R T8

REBXER | FS5RSR

RIBEXAM | Signals and Systems

FR B H R EEAR B

BIRES Hh3C

EfERE (SRR C N R Y AW

REPXE N | (G55 REEEEAE S AL O RRER, B AR 2SR ik
YR T A Sh R A5 5 515 BT RS REEZ A, T
ARk B R BRI EIE 5 A BT e, R T E S 5 RE M E W
BT B TAEGE LV Ah 33X T ERAR 5200 4 R B 22 (1 B b AR
DET PRI, RDREE T TR R B A5 M 5 R G MR o3, X
T3 AR AT 235 T 2R R 8 23 BT 5 R BT TR A IR A AR
3T CA RS A 2 2 R R R AT 2 A R e A 5 i . AR Hee B
R flip A TR A IR S 5 R G T ik, ISR Hoh — S8 Y
G3HT TN T B 5 R 3 Ay Bl i A PRAFR I 27 2 L [A]2e A Tk — 20 T i
— L5 R EIR ART O ,  ATTA JE AEAR REOR U i i — 2
SRR AT T RS2 R R

IRIEEXE 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.

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.

HEELBW

1. flise A AR LRAE I AN R G0 B HEAR JFBRI TS 05 o 2. (5 AR RE I BTy
JEBRAN DT ¥ B AR — R R GE, 3. WegRa s B ey Rhoe B 4ETr
IERRIIBHTAG A

MNERERME
Rz = B 53 B

1 2518 (4 22 0h) WA 2 A5 5 1A 7028 Kas B8 s JLRL (55 (9 0 s 5 5 1Y
O s BRGER ;

2 JEZEME] RGN AT (6 “£ ) AR EE . 184 LTI R GEMR i id - ik
575 RESP M7 i s LT 28 GEAS [R) Wi 13 73 2t 19 30 5 18 52 ik [) 38 SE 19 46 B0 A
BT SRR B JEE B 2y SRR

3 LI AR (6“2 ) INERHREE . RIS 0 8 HL - OB 5 A I AR 4 %
PRI 5 JRL A 5 B G AT

RS AR AT

4 PRSI S RGERY S BT (6 “FIE) AR SRR o R
SRIXTh] ;37 PR R A o

P A e s T FRAZ T 3 0 LI 5 AR 40 PR BRI A s AR 8 Iy R4
B s REMITEE M5

5 AR RGAER I HEAME R (6 £ ) WA P2 . RS IO FAL fi 5 PRAEUE I
i 5 RGT Y H T S ) R

i AR AR A 5 IR -5 A A 5 D A 5 T80 AR G rh ik 52 P B R D

6 15 T AR AS AT (2 27 F) WA S 2 A5 5 R IESC 70 56 7 1SS R AR
B ZE FURRE B 55 B RETE 70 AT 5

7 BN TR] R GEAY I ST (4 24 ) AR B BRI (] 455 5 B i ia) R 4
AR BT B BT 18] 2R SR A 22 93 J7 R o0 AT 5 75 ST 18] 2R G AN [ o 17 - ) 40
3 5 B RN [R] R G BRI 3 HT

87 LA Ny BT (] RS Z Sl HT (4 F0 ) AP . 7 4 N S AR 5 7. 7%
Hery A AT BT Z A2 073 A 8 T 8] 28 4 5 R 0T T 28 48 1) 1% il e B0 B T
WA RFE 5 5 R TR] R G AR E 1 5

9 SLBARGE (4 22 ) AR RGEAARBLIE T T5 3k 5 (75 U IAT 5

10 RGHPIREAL BT (4 20 WA E RGRETRMNET ; REURE




132 It RAFARZOEREFP—ERE (2019)

FRERR AR, RGNS S RIE T

G0 A 4 il ] O

1IMATLAB 8.3k T H.(4 £ ) MATLAB JE7il; MATLAB 4 2 ; {5 S Ab 38 S8R
HHE2E T BAR R, SIMULINK Y8 FH 7%

#e Ty AR P 0 3 BREEDHRZ N A 2015 i B2 WA 85%

AR, FFAC 2 LA — 7 it 1) L e LAS TR R FHERE I KA . FF e iy
L WU T 25 TR B H A YR DL B A e BAR 22 RO, L E LA A2 AR
FECF O E RITE A, A C AR S LHR RIE SORGE R, RS LR
WS RE 75 E A) A TE a — E E AY SCHR B kAR 58 A C R, AT
AT BAT— € R B B 0 e X — i B, 4R e AR X e A i — 2t
FEA B K Tk AR R , X 3R> A2 5 B R 5%
7E MATLAB &, LR E P 51 2 A LA N, ST NEN
SEIRAT HELE N T S RARAL

ik

SERHEE S 25% A %R (BT B L BURAE ) 5 20% Matlab KAE L 5
15% AR () & 40%

Ht

AR AR S H RGESNE MEE R A
PR AF TS ARG AR R LA

4 FK :Signals & Systems ( Second Edition) ;47 : Alan V. Oppenheim
£ F% : Signals and Systems ; /E# : Michael J. Roberts

RIEF L AR

EMBFER

IRTBE AR

Mathematical Modeling in the Life Sciences

FHIR B AL

AR

RRIES

3L

FIEIRTE

A EF B

R E T

MEEARBIREEA T AR B R AR A RS B A Y B
FIRIAL , JEFR AR XS n] 2t A A W i) B e e mi R sl fl A 12 ~) Bk
W JE R

L EES

MEARGEEE AT N AR R IEARE RS BB e A Y2 1
FIRAL , FEFRARHEXS A E AL AR 2 i 5 RE T, dE TR sl 12~ B
HIF AR 4R

HFEEAXBH

MIERGOE S AT N AR BB R AL AP R BB e A )7 1
BIAL , BR AR AR Al E A A Y i B RE T, R IR S Al ] 5 > B
AR 4R




MFRERM | TSR EENE.
RZMAR | SR 1) FE AR E R iR
(Ellner & Guckenheimer, %f—%)
SO 2) JEREAERY (Ellner & Guckenheimer, 55 %)
2.1 JH PR
2.2 Jh PR
2.3 A NI EEAY
FH-NER 3) AR (Ellner & Guckenheimer, 5% =)
3.1 SEAE R
3.2 Markov F& 7Y
FE-T—I 431 RE XS Hr (Ellner & Guckenheimer, 5P i)
4.1 RILRS
4.2 MF1 5B
4.3 JERYL PR A% YL AR TR
0 5) BUE T 28 (Ellner & Guckenheimer, %/‘Tjﬁ)
FH=-TiR 6) ML iEA (Ellner & Guckenheimer, 5 =)
6.1 FIZIT
6.2 Hodgkin—Huxley 122 0451
BRI 1) SEWE
BEARX R R, 22 R REEM e, RS AR 78 K IMEME R R B3 i 2%
LAl 2
FERSITE | BEAVHR, FAEREREM THE, BRI A 78 KAMEML FI R 3 1 09 3%
ik LN 2
4t ﬁzﬁff\;Dynamic Models in Biology;ﬂE%;Stephen Ellner & John Guckenhiemer
REHRXER | HFEGLIE
RIBEX A | Digital Image Processing
FHig i FEBEREOR 7B
BIRIES LiD'E
SEiBiRE Al DAEIERE TR, (HE A DL R eI . BRE TS R BT At
RERZET | BCF RS RN TR B8 AL | R 3 SC A R & v B9 %00 4%

Ao APREEA GUCT PG AL BE A FEARE & Al B8 0 5 DA B A5 i
VE A i A% R Ak PR AR DG A AT, AR AR B0 1 (5 b PR AR Dy
VEFIHEOR 9% Ja MR AL B BIE T 0 5 BORTT K TAE B Y




PERAF AR ORRFH—I2RE (2019)

HeA
IR EEOU GO ERH Y = AR ARRI L, [R5 — 47 J 2 AR MRS BB
R ERR,

IR E T

Digital image processing plays very important role in modern artificial intelligence ,
computer vision, virtual reality and big data applications. This course provides an
introduction to the theory and application of digital image processing, together with
a variety of image processing algorithms. This course aims to enable students to
grasp the basic thought and method of digital image processing, and lay necessary

foundation for future theoretical research and technical development work.
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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
behavior; evolutionary theory; distribution of animal populations and their
relationships with the environment. This course will provide students with a
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
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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.
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IRIEZEXZE M | 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
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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.
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Laboratory studies in integrated principles of zoology.
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N BHIE T, (PR AR SRR ) | B AOE ATE, 2005




N REDTAE, (PR CPME) | "ot 1992,

N ZEIEHE SRR g, (REAR R~ ) R it 1984

NI ERAE (R A B ) (6B | M SR 40E i, 2012,

N

N LT (Smith A, ML) 5584035/ B AL %15 ALY 4977 ( Plant Biology) , F}
AL, 2012,

N

AMauseth J. D., Botany: An Introduction to Plant Biology (5nd ed). Burlington,
MA . Jones & Bartlett Learning, 2014

ABuchanan, B. B. et al. Biochemistry & Molecular Biology of Plant (?ﬁEDH}f{) Bl
7 ik, 2002

AStern, K. R. et al., Introductory Plant Biology (11th ed). McGraw—Hill. 2008
AFutuyma, D.J., Evolutionary Biology (3rd ed). Sinauer Associates, Inc. 2
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ik URIIN L/ N IR 386 58—y /N R IR AT . I it o A PR AR
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W ol /N DL 0 70l , A T4hE
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SEHER Botany : An Introduction to Plant Biology , #{#14=W12%= (il =) , FH¥E W24 (B
tH7%) , Introductory Plant Biology , Evolutionary Biology

REPXER | HYEDFEIR

RIBHEX A | Plant Biology Lab.
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IRERXEN | AHY)EY) SR IRE I B Y AR W B TROT R R — ) S g R AR, A A Bt
FEEBEARHE MBI URTE . SCIR RN A LAY A W A S
Bl A A0y AR S A0 A 3285 AR A B SR B AR S
H B IGR 7 A AT ) A ) 27 (%) B A B TR ST 0 B A D 3 ) LA | 2 AR AL )
A=) S A REAS T RE B (RIS SR 2 AR 2 ST R A= o R R O i — 2D 8
Fr o AR SR b A R R REL% RS e R R ) SRR RE T

IRIEHEZE 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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SEEH

RENXER | ESFEMENHA

RIBHEX AR | Basic and Applied Ecology

FR {7 BT B e

BRIES 3

ISR o

RN | (R FERS N ) A S R R B AR T AR S A AT TR, B2 8T
AW SIS R R BRI ARSI E Y S Z A G R, —
AW B ARG, B LA 35t R R S AR W Z A B &R N2R A
Yy, A b R NI S NS HAM A Z BRI R, AR A
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FRuSME IR

RIEZELE N | The basic and applied ecology introduces briefly basic conceptions, main theories
and hot topics in Modern Ecology science. This course is designed for first—year
undergraduates who are interested a general understanding of ecological sciences
for further study in Ecology and relevant sciences. Ecology is a science about how
organisms interact with their environments. Broadly, some organisms can be the
environments of others. Ecology deals with thus also the interactions between
organisms. Human beings are organism too. Ecology thus studies the interactions
between human beings and their surroundings. Basic ecology focuses more on
understanding the interactions, while applied ecology explores how to use the
interactions to various human activities including agriculture, forestry, industry and
other social—economic activities.
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RERXER | IRFAF

WXL A | Environmental Chemistry

FiR 4 Wl S R B

BRIES 3
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IRERXEN | BRI H LAY AR IR A P A AE AT O RO, RS e /b ml i
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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.
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HEFR LR PHZ (PPT) N E, 45 GBS SRR R UM B 8h Uy, MR 207
Fg R 2 o] g BAR S DU & SR VR s ]

FERGEE | PRl 30% %A 30% , WK K 40% .

IniE

ES e Aquatic Chemistry ,fE# :W. Stumm & J. J. Morgan,,

SEEH Environmental Organic Chemistry ,fE# : Schwarzenbach %

RERXER | ERFH

RIBEXAM | Introduction to Environmental Sciences

FR B T SRS e
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FIERE v

IREAREST | AU IR, 56— A IR Y S AT T A A
KRR TE B 5 28 30 I F AR At 2 A ST A 43 MU BRBR B R G0 Y 32
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RIBESLE 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.
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REFXER | KIHF SR
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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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Aquatic Environmental Chemistry is an important branch of Environmental
Chemistry, and it mainly focuses on formation, distribution and cycling procedures
of various elements, compounds ( natural and anthropogenic), as well as the
relationships with other environmental media, clearly reflecting multi—discipline of
geo — science and chemistry. The earth aquatic environment mainly includes
territorial water body and seawater body, characterized by close association and
significant difference. Since global industrialization, the influences from human
activities have been far stronger than those from most natural procedures, and
aquatic environment has been an extremely important receiver for large amounts of
various pollutants emitted. It plays a critical role in controlling transport,
transform, fate, as well as related biological and ecological effects ( such as
deformation, carcinogenicity and mutagenicity ) at different spatial and temporal
scales.

The major issues of the course include terrestrial water and seawater, and
involve formation, distribution and association of chemical components in natural
waters, and then make an understanding on whole situation of natural aquatic
environment. In addition, the course would introduce the transport and transform of
various pollutants in aquatic environment, and biological and ecological effects.
The latest methodology and technology all over world be summarized also. Special
attention will be focused on the current developments and frontiers in aquatic
environmental chemistry from an international view. Although there is a prerequisite
for basic chemistry, the teaching will be presented in a clear and short way,
avoiding the complicated calculation and derivation.

Based on studying, students can preliminarily understand the primary principles
of aquatic chemistry, important reaction procedures and advanced methods and
techniques. The course will facilitate constructing a good basis for further studying
on biogeochemical behaviors of various pollutants in aquatic and multimedia

environments.
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IRFEZESLE T | This is an introductory course on the fundamental principles of environmental

engineering practices designed for students of non — environmental — engineering
Topics on water quality, water and wastewater treatment, air pollution

The

students will learn the key physical, chemical, and biological concepts for

majors.

control, and disposal of solid waste and hazardous waste are discussed.

understanding and solving important environmental problems, especially as applied
to water quality, drinking water supply and wastewater treatment. The students
are also expected to develop the skills to apply basic knowledge to come up with
conceptual solutions for complex environmental problems, and to gain a better
understanding on the role of environmental engineering profession in improvement

of public health and environmental quality.
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Environmental soil science is an interdisciplinary discipline, which is a critical
branch of environmental science. The environmental soil science mainly works with
the terrestrial ecosystem, concentrating on soil environmental quality changes and
the underlying mechanisms, influence of natural and human factors on soil
environmental quality, sources of various contaminants, soil pollution and
degradation as well as the soil quality control.

This course covers the specific points as follows

1. A brief introduction of environmental soil science. 2. Soil formation and
classification.3. Minerals in soil and their properties.4. Soil texture and structure.5.
Soil organic matter. 6. Soil organisms and ecological functions.7. Environmental
quality of soil.8. Soil pollution.9. Heavy metal pollution of soil and harmful effect.
10. Organic compound pollution and harmful effect.11. Speciation of heavy metals
in soil and their transport.12. Environmental behaviors, effects and processes of
organic contaminants in soil.13. Acidity and alkalinity of soil.14. Colloids in soil.
15. Soil degradation and control.16. Soil pollution monitoring.

Hopefully, this course may help students better understand the key points involved
in environmental soils science, making solid foundation for related studies in the

future work.
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SETR Environmental Soil Chemistry ,fE#5 : Donald L. Sparks;
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RIEEXE N | Environmental monitoring is the basic technology in environmental studies. It
included technology of sample extraction, cleanup and instrument analysis, which
will help effectively separate target pollutants from environmental matrix and
accurately quantify the concentrations of pollutants. The obtained results can be
used to study the occurrences, fates and ecological risks of the contaminants in
environment. This class manly introduces the monitoring technology for various
pollutants in water, atmosphere, soil, and solid waste etc., including different
technologies for sample extraction, preparation, analysis and bio—analysis.
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RIEREXEM | Remediation of Contaminated Environment
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RIBEXE N | The environment contamination is a common issue world — wide. To protect the
environment and human health, it “s necessary to remediate the contaminated
environment and to remove the contaminants. This course will introduce the basic
theory in environmental remediation, technology and application. The contents
include remediation of the contaminated soil, remediation of the contaminated
groundwater, remediation of sediment, and remediation of surface water. The
investigation method, risk assessment, remediation standards, and laws and
regulations will be introduced as well. To each of the contaminated matrix,
remediation examples will be discussed.
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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.
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RIERXAM | Environmental Toxicology
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IRIEHLE N | Concepts underlying absorption, distribution, metabolism and excretion of toxic
agents in living organisms; Channels, pathways and action sites of toxic agents;
carcinogenesis, teratogenesis, mutagenesis and their molecular mechanism of
environmental pollutant; neurotoxicity, immunotoxicity, endocrine disruption,
liver toxicity, kidney toxicity, bone toxicity and other target organ toxicities and
their toxicological mechanisms of environmental pollutant; toxicogenomics and
environmental genomics; Basic methods and experimental skills in studying
environmental toxicology and molecular toxicology.
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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.
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Introduction to Climate Change Sciences is an undergraduate elective course offered
by the College of Urban and Environmental Sciences.

Climate change is the changes in Earth system functions at global scale due to
natural and anthropogenic forcings. Climate change has been a significant
characteristic of global change in recent decades, which have had widespread
impacts on natural ( e. g. freshwater resources, terrestrial and
freshwaterecosystems, and coastal and marine ecosystems) and human systems (e.
g. population, economy, food security, and human health). At present, detection
and attribution of climate change are key issues concerned by the scientific
community. In addition, adaptation and mitigation to climate change has attracted
increasing research interest due to its vital role in sustainable social and economic
development. Therefore, in this course, the principles and methods of global
change science are taught as following 3 parts: (1) the current scientific
knowledge on climate change, (2) the impacts of climate change on natural and
human systems, and (3) the possible strategies of adaptation and mitigation of
climate change.

The main purpose of this course is to teach students (1) the principals of
climate change sciences, (2) the impacts of climate change, and (3) the basic

skills and methodology of climate change research.
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In Agenda 21 of the United Nations Conference on Environmental and development
(UNCED) , chapter 19 is entirely devoted to the management of chemicals,and the
expansion and acceleration of the international assessment of chemical risks is
prerequisite. This course introduces the principle and framework risk assessment of
chemicals. It contains development history of risk assessment in the developed
countries including USA |, Japan et al. It includes the basic principles and methods
of risk assessment in their legislative framework, and some development or new
ideas will also be introduced in this course. It includes dose—effects estimation for
both human health related toxicology and ecotoxicology as well as information on
estimation methodologies. It also introduces basic background information on

exposure assessment. Overall, this course includes four parts: 1. review on the




EESEISC R 173

development history of risk assessment; 2. health risk assessment of chemicals; 3.
ecological risk assessment of chemicals; 4.some mathematics skill for assessing the

risk assessment.
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RIEEZE N | Environmental geoscience is an interdisciplinary of earth science and environmental
science. Taking human — environment system as study object, it focus on the
composition, structure , formation and evolution of Earth's natural environment, as
well as on the interactions and effects between human activities and environment. It
applies the theories and methods from a series of branches of earth science to study
environment issues and to protect environmental. As an emerging discipline of
environmental geoscience, its content and disciplinary system has not yet shaped.
So far, there are some relatively well —defined branches, such as environmental
geology, environmental geochemistry, environmental geography, pollution
meteorology, environmental hydrology, limnology - marine environment,
environmental soil science and so on.
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This course covers the occurrence and sources of contaminants in groundwater; the
reactions of contaminants in aquifers; transport processes contaminants in saturated
and unsaturated media; modeling of contaminant transport in groundwater;

remediation technologies of contaminated soil and groundwater.
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Introduction to Remote Sensing and Image Interpretation

FHIR B AL

bty SR

RIRES

HC

FIEIRTE

&

R E T

T i B GO PR RS AR S b AR A B i R A A SRR A T
B, (RTINS PG i 12 J5UBE) DR B 75 ) [R) 2 A 4 2 SR AR I B R B A 2
EEARMEEAT I, EENB RIS 41 S R DR T Ry LAl S 4
AREGE f s i LA 02 157 i 12 | TR R IRl | TL AR 8 i 2 3 B
FEGRAEH S B GT R E iE A AB E IR R R R

DRAR X T IR A DA SR 1B TR AR K (HZOR e iR A FA ZEA 1337
HLERVERE ST, AR W R S0p ik 45 2 fig

ASPRAR T 2 AR BB R A Rl de AR A= AR R 3 TR 15 9%,
P2 7-8 WREREESE ) 9220 SRS 2, R FH Yot iy S A
R GERE , 55 77 2 A R SR R Ak 1 SR AR BRI B R T 3k
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RIS E T

The science of remote sensing is advancing rapidly as sophisticated sensor systems
obtain data with increasingly detailed spatial, spectral, temporal , and radiometric
resolution. Remote sensing, as a robust tool,is widely used and therefore required
for students in geography,environmental science and urban planning.

Basics of remote sensing and image interpretation, introduces both basics and
new techniques in remote sensing. This course covers status of remote sensing,
physical basics of remote sensing, aerial remote sensing, satellite remote sensing,
image interpretation, digital image processing and other thematic remote sensing
methods.

This course contains both theoretical and practical training. References,PPT and
software are available for downloading. Easy communication between teacher and

students is guaranteed.
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IRIEHEZE N | 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,




RS/ 183

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.

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.

This part 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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IRIEHEZE 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
garden are offered. It aims at building the complete knowledge system of
“Macrobotany 7. 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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IRTEZEXZE 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
behavior; evolutionary theory; distribution of animal populations and their
relationships with the environment. This course will provide students with a
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
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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.
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Lecture schedules

Course introduction

The science of ecology

PART 1. 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 (1) : What do ecologists do?

PART 1I'; Population biology

Populations of organisms

Population dynamics

Intraspecific competition: density dependent growth (Begon: Ecology)
Interspecific competition: competitive exclusion or coexistence? ( Begon: Ecology)
Parasitism, herbivory, mutualisms, predation and disease

Plant population biology summary

Project (I1): TBA

Final review

Final Exam
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Final exam: 50% ; Project (1) 15%; Project (II) 15%; Class activities: 20%
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HHt Ecology : From Individual to Ecosystems ,f£3 :Michael Begon;
Ecology: Concepts and Applications ,fE# : Molles, M.C. Jr.;
(HERil A=) AR R0 IR, RN, M

REMXER | ERASF2

RIEEXAM | General Ecology (2)
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IRIEHELE N | Ecology Il 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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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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Ecology has become more and more an experimental science in both basic and
applied work. The course is for advanced undergraduate from department of
ecology. This course introduces students to the Fundamental concepts of
experimental ecology and their application to environmental problems, illustrated
by field and laboratory investigations, and through lab experiments to strengthening
the experimental skills

1. The course will introduce the experimental design in level of individuals,
population, community and ecosystem, introduce some underutilized but
potentially very useful methods in experimental design and analysis available to
ecology research. The experimental design including: Competition experiments;
Density control experiment; biodiversity —productivity experiment, Global change
control experiment. And some classical ecology experiment will be introduced in
detail. The course offers ways to improve the statistical aspects of conducting
manipulative ecological experiments, from setting them up to interpreting and
reporting the results. The students formulate hypotheses, decide what data to use
and how to analyze them, and communicate results orally and in writing. The
students use field, laboratory and statistical methods to test hypotheses.

2. Lab experiment. Emphasis on technical methods and operating skill. The course
aims to strengthening the experimental skills. Students will be familiar with some
fundamental methods of ecological experiment, understand the theory of those
methods and have experience in operating some ecological equipment. The
following experiments are offered: Tissue culture of plant samples, seed
germination, Vegetative growth and reproductive allocation, Plant micritomy, DNA
extraction and identification, Determination of chlorophyll content, The

measurement of photosynthesis and Respiration
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An Introduction to Physical Geography is a basic course for freshmen in the field of
Geography at Peking University. The teaching system can be expressed as “one
system, two mainline, and three phases”. The teaching process runs through the
earth surface system, including atmosphere, hydrosphere, lithosphere,
pedosphere, biosphere, and anthroposphere by means of the energy transformation
and material cycle mainlines. With regard to content arrangement, we use the
“whole—part—whole” teaching sequence. First, we introduce research object and
system methodology of Physical Geography, and basic characteristics of the earth
surface system ( whole) ; then, we represent the energy transformation and material
cycle processes of the earth surface system in details (part) ; finally, we generalize
overall characteristics of the earth surface system, including structure, function and

conceptual model of the earth surface system.
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SEHER Geosystems ; An Introduction to Physical Geography ,{E# : Christopherson R.W.

REGXER | TEMRE

RIERX AR | General Geology

FHR B AL T 5 R A B

BRES 3
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RBEXEN | Introduction of the Earth is a basic course for the non — geology as major
undergraduate students, main focus on physical geology, 1 the composition of the
Earth’ s crust, minerals and rocks; 2 tectonic movements and geological
structures, plate tectonics; 3 brief introduction of the evolution of the Earth’ s
crusts.
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REHRXER | HIRF

WRIERXAMR | Geomorphology
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RIBEXE N | Geomorphology is the study of solid Earth’ s surface features. Some workers in
clued the landforms of other terrestrial —type planets and satellites in the Solar
System within the scope of geomorphology. Geomorphology investigates landforms
and the processes that fashion them, with chapters on weathering and related
landforms, hillslopes, fluvial landscapes, karst landscapes, glacial and
glaciofluvial landscapes, periglacial landscapes, aeolian landscapes, leoss
landforms, coastal landscapes, Plate tectonics and landscapes, folded landscapes,
faulted landscapes, and volcanic landscapes. Summer course “ Field works of
Geomorphology” is an important supplement to this course; it takes two weeks in
Datong basin and Qinhuangdao coast every summer.
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Surface Processes and Landforms ,ﬂfﬁ : Easterbrook D.J.;
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The basic concept of meteorology will be discussed in this course. This is the
important course for the students major in Geography to understand the atmospheric
science, such as atmospheric phenomena, weather forecasting, past, present and
future climate, as well as human influences on climate. It is also necessary for the

exercising of research on climatic change.
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Hydrology and Water Resources
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This course first introduces what hydrology studies, developments and branches of
this discipline and general regimes of water on the earth. The principles and
significance of hydrological cycle and water balance are then elucidated.
Subsequently, it discusses the processes or mechanism of the basic phases of
hydrological cycle ( precipitation, evaporation, infiltration and runoff ).
Furthermore, it deals with the major hydrological characteristics of the main water
bodies or their special parts on the earth’s land (river, lake, swamp and estuary)

and groundwater. Finally a general introduction to water resources is given.
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IRIEHELE N | Focusing on the key topics in pedology and soil geography, there are four parts
introduced in the course. Firstly, it is soil characteristics in the aspects of
physical, chemical, and nutrient processes that are discussed; Secondly, it is
focused on the formation and classification of soil ; Thirdly, main soil types in china
and associated spatial distribution are analyzed. The principles and methods used in
soil investigation and zoning are also showed; And lastly, in the view of soil
resource, the degradation of soil quality andassociated influencing factors and
countermeasures are presented.
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IRIEZEZE N | “Physical Geography of China” study of how the elements of physical geography in

China and the role of different scales of geographic areas; in the interaction and
contact between them, how to form an intragrated regional natural geographical
features; and for different characteristics and problems, how local conditions to
develop, use, protection and management. This course embodies the characteristics
of geography — the systematic, comprehensive and regional.

“Physical Geography of China” is the geography of an important foundational
course, covering the following aspects:
1. The characteristics of China’s natural environment, the formation and evolution ;
2. Chinese state of natural resources and their development and utilization ;
3. Regional differentiation laws, China’s natural regionalization, the structure and

characteristics of geographic regions at different levels;
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4. Land development, protection and regulation aspects of the major geographical
works.

Through this course of study, students will train comprehensive analysis and
correlation analysis, master the basic theory and research methods of the regional
physical geography, and have a full understanding of China ~s natural and

geographical conditions, which for the follow—up study, work and study lay the

foundation.
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Comprehensive is one of the basic characteristics of geography. Integrated Physical
Geography, founded and named by Chinese scholars, is closely related to Peking
University. For a long time, integrated physical geography is the professional
required course of undergraduates in Peking University, which was once taught by
the famous geographer Professor Lin Chao and Professor Chen Chuankang.
Introducing the object, content, purpose, characteristics and relationships with
contents of various departments of physical geography, the course explains the
integrity of geographical environment. Firstly, the spatial and temporal laws of
geographical environment are illustrated, focusing on the regional differences and
combination, as well as the causes, occurrence, development, succession and
change of the environment. Secondly, the division of regional —scale geographic
units is studied—theory and methods of natural division, focusing on the principles,
methods and rating system; Thirdly, the division of local—scale geographic units is
explored—land typology, focusing on principles and methods of land classification
and grading; Fourthly, the advancing fronts of integrated physical geography are
introduced, mainly related to land change science, comprehensive ecosystem
evaluation, and landscape ecology and so on; besides, from the perspective of
sustainable development and relationships between human and nature, the
dialectical relationships between geography and human beings are analyzed.
Finally, the application of integrated physical geography in agricultural
development, landscape ecological design, tourism exploitation, urban planning,
regional development and predication of environment evolvement is construed. In
summary, this course lays a solid foundation for students in researches on
integrated geography, land science, regional science, natural divisions, land
resources investigation, regional exploitation, land improvement, urban planning

and so on.
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Cartography is one of the basic subjects of geomatics. The contents of this course
include the basic characteristics of map, basic geodesy, map projection,
cartographical ~generalization, symbolization of geographical features, map
production process and technology , map use and so on. In addition to classroom
teaching, three practices are structured, which are Map projection calculation and
deformation analysis, Statistical mapping, and Topographic map reading and
analysis. Through the learning of the course, it is expected to enable students to
master the basic theory, technology and map analysis methods of cartography, to
develop the students” ability of spatial data processing and spatial cognition and the

basic skills of making maps.
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TRFEHILAFR | Principles of Geographic Information System
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IRIZZESLE N | This lesson covers the primary concepts, theories and technologies of Geographic
Information System, including spatial data model, spatial analysis, software
architecture ,and applications. The GIS program designing and software using are
also introduced. The main purpose of this lesson is not only to teach the theory and
methods of GIS to students but also to improve their ability to utilize GIS software
as tools.
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Since 1980s, a holistic view of the dynamic interaction between the Earth’s spheres
and their many constituent subsystems, the resulting organization and time
evolution of these systems, and their stability or instability is essential for climate
change and other global challenges, and earth system science was establishing for
this. In 1983, NASA set up a committee of Earth System Science and later
published report of earth system science, in which " Bretherton" figure shows
complex physical, biogeochemical interactions between atmosphere, ocean and
biosphere. Since 1996, Earth System Science has been proposed to train
undergraduate students. Earth System Science were regarded as a core training
when Department of Earth System Science were established in MIT, UCI ete.

Earth system science embraces chemisiry, physics, biology, mathematics and
applied sciences in transcending disciplinary boundaries to treat the Earth as an
integrated system. It seeks a deeper understanding of the physical, chemical,
biological and human interactions that determine the past, current and future states
of the Earth. Earth system science provides a physical basis for understanding the
world in which we live and upon which humankind seeks to achieve sustainability.
With IGBP and Future Earth, earth system science is the future trend and is the
core course for undergraduate students in major of Earth Science. This introduction
of Earth System Science will show the interactions between atmosphere,
hydrosphere, cryosphere, pedosphere and biosphere, with feedbacks and processes
between them, and introduce global challenges in the context of earth system
science. This course will guide students with interesting questions of earth history
and evolution, and teach students to think earth as a system with holistic view. The
students could get interests in earth science and training with reading papers,
discussion, exchanging ideas, and enhance ability of solution for scientific

questions of earth science.
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Human Geography is an important course to resources —environment and urban—
rural planning management specialty and urban planning specialty. This course lay
emphasis on three transformations which including the following: First of all, the
course emphasizes professional interest instead of simplex professional knowledge ;
Secondly, the course pays equal attention to theory and practice; Thirdly, the

course emphasize to know well the thinking ways of Geography.
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BETN e AT
IREEPHZ(80%) ,IRETTE (10%) , IR TR (10%) ,

FERGHE | 1. PR Y 30%, 455 S KRR TIE, A 5~ 6 AR, Bk R

ik SEE I JE A C ROWLAL, 38 24 Bl 12 SCHK , 53 U8 FHUE SR B0 | BRI R
HHES S
2. WIARHIK (D) A 70%,

Hot CASCHER BS54

SETR The Cultural Landscape ; An Introduction to Human Geography ,{£# : Rubenstein J.
M. CASCH RS AR E RIS

RERXER | BFFHIEF

WRIERXAMR | Economic Geography
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SE1EIRTE Jc

REBRXEN | AP A ST DX A BZ R AT A T L Fe e —
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AR BT A PG ER M DR AR AR AT R X 2 v [ A A RBRE RO TR T Sy
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AR AT AR, BTE R A AN R AT A AT SEN &R

WA W E A SR &R, PR N A A0 22 HEF IR 22 U b B 2 O F 50
XF G IO 25 WAL G AT BE2R Al 7l T 55 X, DL SERIFTE RS R A IX
RLPERE 25 [A) 3 A | 25 (8] 45 # K 23 TR) AR AR TR Sl 226, A R OC 1 BRI A5
B Sy A ORISR o G A URAR Y27 2T, 27 A T LA AR 28 0 b B 2 10
ARG S 2 W) IR B B AT, i — 202 o) 2 PR AT R AL

IRIEEZE N | Why are economic activities concentrated in a few places? which places should

firms choose to locate to maximaze profits? what industries should cities and regions
pursue? why do some cities grow faster than others? why do regions trade with
eacher other? why do farmers move from the inland China to the coastal region?
why can China become the world factory? why do multinational corporations enter
the Chinese market so eagerly? All those economic questions have one thing in
common, that is the spatial perspective of the questions. Economic Geography is

the discipline to answer the economic question with a spatial dimension. Economic
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Geography deals with spatial economic issue and stress the importance of space and
place in economic activities. This course is to introduce the basic theories and
methods in economic geography. Through this course, students will master the
fundamentals of economic geography and build up a base for further study and

research in advanced economic georgaphy.
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RERXER | WHHhIEE

REERN A | Urban Geography
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RIEZELE N | Mainly introduce the theory and knowledge of urban geography, China’ s urban
distribution and urban development, China’s urbanization, and the basic methods
for urban system planning.
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SEER Urban Geography,ﬂf%;Michael Pacione,

RERXER | AR

WXL A | Industrial Geography
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IRIEZESE N | Industrial geography studies the spatial arrangement of manufacturing industry.

Manufacturing industry is the basis upon which regional economies are built, while
many locational factors are considered. Other approaches are concerned with the
nature of decision—making, and an understanding of change; where and why some

regions grow while others decline, how firms of certain industry cluster in some
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regions? Strategies may then be suggested to aid industrial areas to sustain their

competitiveness, or underdeveloped regions to benefit from industrial development.
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Introduction to Historical Geography
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Introduction to Historical Geography is a lecture course for undergraduate students.
The Content of the course will involve in methodology of historical geography,
changes of frontier and the territory in history, regional administrational systems,
ancient transportation systems, urban origin and dispersal, population distribution
and migration, the key agricultural area in Chinese history, regional difference of
the urban morphology, and the shift of the eco—political center in history, etc.

The purpose of the course is to cultivate the students’ ability to understand Chinese
history in space and time, and to learn how to analysis the modern cultures from

a historical geographical perspective.
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Bt i e By VRS T F R (P E D S BEREE ) VR AR

REGXER | WS

RIEHEX AR | Urban Spatial Structure

FiR & f TS P

BRES 3L

SfgiRR BT M B

RERXEN | AT AR R RS IR, R VRO L 22 W B Ay
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AT 2O G i 3ot 2 A IR 55

IRIEHSLE N | This course would introduce the origin and development of urban sociology, as well
as the major schools and methodology. Then the basic theories, methods and
development trends would be presented from the prospects of urban life time, urban
life space, urban residential space and urban consumption space. By taking urban
China’ s transition and the Danwei system of China into consideration, we analysis
China’ s urban sociology researches and urban problems to make a contribution to
the formulation of social policies and social planning.
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IRFEHRLAFR | Principles of Urban Planning
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IRIEZEZE N | The principle of urban planning is an important required foundation course of urban

planning major and related fields. content covers almost basic principles of all of
professional knowledges involved in urban planning processes. This course itakes
the planning theory, principle and layout method as a basis and urban element
planning as the core content. This course focuses on teaching urban planning
methodology and basic contents, the relationship of urban planning with regional
planning, natural conditions and environmental factors affecting urban construction
after providing an overview of the modern urban planning system structure and the
evolution history of urban planning thoughts, theoretical methods and practice at
home and abroad. According to the requirement of the urban master planning, the
course introduces how to determine the urban nature and development scale, to
plan the layout of urban elements including industrial land, storage and logistic
land, and regional traffic, urban road system, living community, public space.
The course also introduces the urban heritage conservation and urban renewal,

urban disaster prevention and mitigation, urban agglomeration planning and town
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and village planning. Finally, through analyzing different types of urban planning
and urban planning alternatives, the course is to train a comprehensive planning

ability of students on basis of urban planing principles.
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Planning Theory ,f£3 : Philip Allmendinger;

Urban and Environmental Planning in the UK, YE# . Yvonne Rydin;

Town Planning into the 21st Century ,/fE# : Andrew Blower and Bob Evans;
Collaborative Planning—Shaping Places in Fragmented Societies, {F # ; Patsy
Healey;

Future Forms and Design for Sustainable Cities, YE % . Mike Jenks and Nicola
Dempsey;

Planning the Twentieth — Century American City, YE # : Mary Corbin Sies and
Christopher Silver,,

REHXER | Bz EHL

RIEHLAFR | Territorial Spatial Planning
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IRIEESLE N | This course is among the foundation ones for students majoring in urban planning

and the other related subjects. After having the course of Principles of Urban
Planning (1), students can learn further from this subsequent one about urban and
rural land—use, which is a key point of the subject of urban planning, and acquire
knowledge including the purposes and contents of different kind of spatial
planning, as well as the principles of urban land development. The students will

also develop their research interests and skills during the course by attending
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lectures, reading literature and writing papers. It is the primary goal of the course
to help students establish the proper concept of urban development, and lay the

theoretical foundation of spatial planning and urban land development for them.
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Urban Road System and Transportation Planning
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This course is mainly composed of four parts : comprehensive transport , sectoral
transport ,regional transport and urban transport .

Analysis of comprehensive transport focuses on the macroscopic influence factors
of transport, including natural factors ( natural environment, natural resources) ,
socio—economic factors ( population and cities ,industry and economy) ,technical
and political factors ( technology, policy )—— the three main factors and six
factor,as well as the general principles of the allocation of transportation . Then it
eloborates the composition of eight vertical and eight horizontal major transport

routes in China,and its implications in economic geography.
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In sectoral transport, it describles five main modes of transportation railways,,
highways , aviation , shipping, pipelines. While laying out their technical features,
this text focuses on their layout requirements and different relationships between
their stations, ports ,the corresponding transport routes and cities among five modes
of transportations; This is also the important content about intercities transport in
Urban Road and Transportation Planning;

Regional transport focuses on the relationship between regional transport and the
development of city ,such as the impact of urban nature,scale ,layout ,industry ,
the rise and fall of city. Especially railway (the Qinghai — Tibet Railway, and
Beijing—Kowloon Railway ,for example) ,rivers ( Yangtze River for instance) road
linear economic belts have an important impact on the regional socio —economic
development . Meanwhile , based on some practical examples, some contents and
methods of Regional Transportation Planning are discussed in this text;

Urban transport is a top priority in this course . On the basis of a comprehensive
review of urban transport development and its changes in its planning concept in
both ancient and modern, Chinese and foreign, this course elaborates on contents
and methods of the urban road system planning and design ,including urban road
function , classification, spatial arrangement, planning principles, route design, and
intersection transformation ,and then applies these theoretical knowledge to actual

planning case in order to put these theory into city practice .
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In the period of quantitative revolution, both mathematical methods and system
theory were introduced to geography. The former evolved from quantitative
geography to later computational geography,and the latter evolved from geographic
information system to later geographic information science. Computational
geography and geographic information science represent the two frontiers of
geography today. This course will be based on the computerization and
informatization orientation of geography, and will teach the basic quantitative
analysis and system engineering methods in geography according to the needs of
geospatial analysis and urban planning. The quantitative analysis method includes
three aspects: the first is the spatial measurements ( common spatial indexes) ,the
second is the quantitative analysis (the basis of multivariate statistical analysis) ,
and the third is the geographical mathematical modelling ( the basic theory of
mathematical geography). The system engineering of urban planning includes two
aspects: one is the system thinking and the system analysis method ( qualitative
theory) ,and the other is the method of operational research ( quantitative analysis
method ). Quantitative analysis integrates traditional quantitative geography and
computational geography into today “s GeoComputation, while system engineering
methods integrate traditional system thinking and system analysis into today’ s geo—
information science. The teaching objectives of this course are divided into two

levels: The basic level is to grasp the basic knowledge of geographical quantitation
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and urban system analysis; The advanced level is to guide students to understand
the origin and development of computational geography and geographic information
science,and to do a good job of training the background technology and lay a
foundation of the previous knowledge for the future scientific research on geography

and city planning.
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Quantitative Geography . Perspectives on Spatial Data Analysis, A. Stewart
Fotheringham et al

Complex Spatial Systems: The Modelling Foundations of Urban and Regional
Analysis, Alan G. Wilson

Geography : A Global Synthesis ,Peter Haggett

The New Science of Cities ,Michael Batty

RERXER | XS5 XERL

RIEFRAFR | Regional Analysis and Planning
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3 AN A SCHR ) 352 5 > A T

IRIEESLE M | This course is taught to the senior students (higher than year 3). It is a core course

for urban and rural planning major, human geography major, economic geography
major, public management major, and regional economy major. The course lasts 34
teaching—hours. Each week has 2 teaching—hours. It has 2 credits. The course has
an aim to let students to clearly know the definition and system of region, rules of
regional evolution and development; to be familiar with approaches and theories of
regional analysis; to understand methods and process of regional planning; and to
know the problems and the rends of regional development in domestic and overseas.
The main contents of the course include the following 6 parts; 1) definition of
region and related terminology; 2) features and elements of region and regional
system; 3) regional changes, process, factors and their influences; the change
rules of regional population, economy, industries, spaces, society and transport

system;4) Regional analysis” purposes, principles, approaches and map—making;
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5) the process and methods of regional planning making; 7) regional planning
management, laws and regulations. This course mainly taught in class, including a

2—hour empirical practice and self—study.
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RIS BT

In the class, there will be a series of lectures about the history of Chinese cities.
Within the lectures, the basic historical documents and archaeological evidences
are introduced. Some great capitals, such as Luoyang, Chang—an, Kaifeng, and
Beijing, will be emphasized. There are a lot of related landscape pictures shown.

In comparison, some important foreign cities, such as Athens, Rome, Paris,
Washington, will be introduced.

The goal of the class is to help student understanding the city within the social—-
cultural context. The discussed questions include the changes of the urban
planning, the interpretation of urban cultural landscape, the spatiality of ancient
capitals, and the modernization of Chinese cities.

There are two examinations in the class, the midterm examination and the final

examination.
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Urban and rural community planning and design
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RIBEXE N | Urban and rural community planning and design is an important practical course to
the urban and rural planning major students. Through the theory taught by the
teacher and do some multimedia exercising, we also pay attention to the case—
teaching, group—discussing and some other ways to help the students to complete
the design and report based on a topic and condition given by the teacher.
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Urban Design is one of the main courses for urban planning students. The purpose
of the course is to make students understand the basic concepts, theories, and
methods of urban design, to manipulate the basic methods for urban space
investigation, and to grasp the techniques of design and expression. The students
should learn to comprehend urban space, landscape, architecture, street furniture,
and public facilities in an integrated way, in order to satisfy the future needs of
urban planning and management works. The course will assign both small and big
design projects in different phases, through which conceptual imagination and
design techniques can be practiced. The students are also asked to read a few

theoretical works.
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Master Planning Studio
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BMELR e T AT S 3T S AR R A LRI R

IR E T

Urban Planning is a subject with strong applicability. This course aims to help
students to do practice work for master planning. Main teaching contents are as
follows; 1. systematically conclude knowledge of related courses, find out the
characters and problems through research on basic information of a specific city. 2.
According to the goal of regional planning, determine the development goal and the
appropriate size of a city, set the developing and construction guidelines within the
planning area.3. Evaluate the construction land and define the scope of urban
construction land.4. Adjust the spatial structure of the city, construct transportation
system and put forward the layout of urban infrastructure. 5. Determine the
construction goal and overall layout of urban green space system, and make clear

the protection guidelines for historical and cultural resources.6. Form final planning

outcome which meet the need of urban master planning.
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IRIEZEZE M | Management and Law of Territorial Spatial Planning is an important part in the
discipline of urban planning. China practices a qualification authentication system
for urban planning. A qualified Registered Urban Planner should pass the exam of
Management and Law of Urban Planning, so this course is a required subject for
anyone who wants to be occupied in management of urban planning, urban
planning and design and real estate development.

The content of this course is divided into three parts. The first part will introduce
theoretical knowledge on administrative management, administrative law and
management of urban planning. The second part is about management and
operation, which will introduce the conception, task and process of management of

urban planning, including management of complication and approval of the

planning, construction site selection, construction land planning, construction
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projects planning and the supervision of the implementation of urban planning.
From the educational feature of our department, the third part will introduce Real
Estate Management Law, Land Management Law and their relationship with

management of urban planning.
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RIEELE N | Urban infrastructure planning is one of the main contents of Urban Planning, also
one of the essential components of urban planning assessment. Along with the basic
principle of Urban Planning, this course mainly discusses approaches and
principles of urban infrastructure planning, containing Introduction to urban
infrastructure, Municipal Water and Wastewater Engineering Planning, urban
power supply planning, urban land use vertical planning.
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Regulatory Planning
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Regulatory plan is an important required course to the city planning major students.
Through the theory teaching by the teacher and do some practical exercising, we
also pay attention to the case—teaching, group—discussing and some other ways to
help the students to complete the plan and survey based on a detailed topic and

condition.
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This course is designed for students majored in Urban Planning. It is aimed to
establish an integrated knowledge system which combining natural science and
social science together for urban planners. Key content are included; basic
ecological concepts and principles, introduction to urban environment and
environmental effects of urbanization, features of urban ecosystem, relationship
between human and environment in cities, and introduction to the applications of
ecology in urban studies and planning, bio — diversity conservation, ecosystem
management , ecological restoration, ecological engineering , ecological planning ,
eco—city building and ecological city planning, industrial ecology and recycling
economy.

Students are required to precisely understand the basic concepts and rules in
ecology, be able to apply ecological principles in analyzing urban environmental
problems , conservation studies of land use planning, urban —rural planning and
sustainable resource development so that they will keep keen ideas in their future
studies and professions.

Case study of practice on urban environment planning will be included.

This course can be elective courses for students in related majors.
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“ Architecture Design ( 1)” is a compulsory course for urban planning
undergraduates. This course is to give students a firm basis on architectural ,as well
as skills and ideas for architecture design that will also contribute to urban
planning.

Architecture is defined as the art and science of designing buildings and
structures including any built environment, structure or object, from town planning,
urban design,and landscape architecture. Architecture design is at the same time
technical , artistic and social. It requires strong technical knowledge and a certain
sensibility to arts and aesthetics. It also requires a preoccupation for human
questions and society’s problems.

The course presents introductory study of the theory, principles and practice of
architecture , introduction to historical and contemporary built environment, and
basic principles of architectural analysis, criticism and aesthetic principles.

Basic architectural drafting includes use of tools, lettering , dimensioning , drafting
techniques of both freehand and technical drawing, develops skill in graphic
visualization and representation as used in architecture.

Design projects within the course train the manipulation of shapes, forms, space
and light to change our environment, these enhance the relationship between
building and human scales, deeply rooted in social and cultural environment, also
involve the students in the thoughtful application of fundamental design principles,
foundational techniques of representation and fabrication and comprehensive critical

design strategies.
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Introduction to Earth Sciences ( Earth System Science )
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Earth has long been known as the unique planet with life in the Solar System,and
the interaction between its internal energy and the solar energy has been driving the
flow of matter so that Earth has been a truly dynamic system of energy and matter
with a few interconnected and interrelated subsystems such as atmosphere,
hydrosphere , and biosphere surrounding solid Earth and lithosphere , asthenosphere,,
mesosphere , and core within solid Earth. The movement of mater in individual
subsystems and physical, chemical, and biological interaction between the
subsystems are responsible for geological processes, making the birth of life on
Earth and the present—day Earth. This course comprises following five parts: An
outline of Earth System,Subsystems of Earth. Dynamic Erath, Historical Earth,and
Research Methods in Earth System Science,which are designed to include concepts
in Earth System Science and geological processes operating on and within Earth,
especially in the view of interaction of climate and tectonic systems. All of these are

fundamental to the first—year undergraduates in Earth Sciences.
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Introduction to Earth Sciences ( Fundamentals of Geospatial Information Science )
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This course is one of the central courses for the first—year undergraduate students,
which is mainly focused on the basic theory and methods of geospatial information
Science. It enables the students to primarily understand and grasp the fundamentals
of theory, mathematics, methodology and technology in the field of geospatial
information science and technology. The course content includes two primary parts
remote sensing information science, and geographic information science. A great
deal of application instances can make the students in—depth understanding of the
knowledge while the scientific basics are being taught in the course. We believe
that the students will preliminary trained to possess analytic and problem—solving

abilities by means of geospatial information science and technology.
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IRIEZEZE M | Crystal optics mainly studies the basic principles and methods of identifying
minerals under polarized light microscope.
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IRIEZELE N | The planet Earth is an evolving, self—organizing system, consisting of atmosphere,
hydrosphere , lithosphere , and biosphere. The complex interactions between different
exospheres are the primary driving force for the evolution of Earth system.
Particularly ,the Earth differs from other planets by the presence of diverse life
forms. How the Earth becomes a habitable planet in the past 4.6 billion years is the
first—order scientific question, and understanding the trajectory of Earth system
evolution would provide the key theoretical constraints for the seeking for
extraterrestrial civilization and habitable exoplanets.
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Structural Geology ,{E# : Ragan,D. M.

Structural Analysis and Synthesis ,fE# : Rowland ,S. M., Duebendorfer, E. M. & 1.
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Basic Methods of Structural Geology (£ : Marshak,S. & Mitra,G,
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Structural Geology ,YE# :Fossen ,H,

Structural Geology (2nd edition) ,fE# : Twiss,R. J. & Moore ,E. M.

Structural Geology of Rocks and Regions ,{/£# :Davis,G. H.
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Structural Geology: Principles, Concepts, and Problems (2nd Edition ) , {E # .
Hatcher,R.D.
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RIBELE N | Geochemistry involves applications of the principles of chemistry to study chemical

processes , including chemical composition , chemical action and chemical evolution,
regulating the working of the major geological systems such as the Earth’ s mantle,
its crust, its core, its oceans, and its atmosphere, and therefore could not develop
until chemistry and geology had been established as scientific disciplines. The goals
of geochemistry are no different from those of other fields of Earth science;
actually, it is a subdiscipline of earth science. It can be seen that elements and
isotopes must be studied in terms of their properties in context of the geological
processes that govern their changes. This lecture is designed for undergraduate
students. We will start by discussing some useful rules of inorganic chemistry that
illuminate the geochemical properties and behaviors of elements, then distribution,
transport and evolution of elements and isotopes under different thermodynamic and
physicochemical natural conditions. The scientific and technological progress has
given modern geochemists tools that allow them to study the earth evolution, non—
renewable ore resources,and human living environment that pioneers of field could
not have dreamed possible and to will bring us ever closer to our goal of

understanding the earth and its cosmic environment.
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SEEH Analytical Geochemistry/Inorganic Instrument Analysis ( Vol. 15). Treatise on

Geochemistry (2nd Edition; Eds. Holland HD and Turekian KK) , Mcdonough WF
Quantitative Chemical Analysis (9th Edition) ,Harris D.C.
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Geochemistry , White W.M.
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Isotope Geology , Allegre C.J., Sutcliffe C.
Stable Isotope Geochemistry (7th Edition) ,Hoefs J.
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Crystallography and Mineralogy
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Mineral is a crystalline natural compound or single substance formed by geological
action. It is also the smallest independent unit of the earth’s crust or celestial body.
The formation, existence, evolution and extinction of all geological bodies or
celestial bodies are closely related to minerals. Mineralogy is a science that studies
the chemical composition, internal structure, appearance, origin, and relationship
between minerals. Because minerals exist in crystalline form, crystallography and
mineralogy complement each other, and they constitute an inseparable whole. "
Crystallography and Mineralogy" is one of the most basic courses in geological
science. It is also the first course of other geoscience courses,such as petrology , ore
deposit, geochemistry, tectonic geology, stratigraphy, paleontology, gemology,
geomorphology , etc. The basic knowledge of this course,such as the expression and
analysis of crystal structure,is also the basic knowledge necessary for solid state

chemistry , solid state physics and material science.
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SEEH Manual of Mineralogy ( afier James D. Dana ), Cornelis Klein, Cornelius S.
Hurlbut, Jr. ,James D. Dana
Introduction to Mineralogy ,William D. Nesse
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WERX A | Fundamentals of Geomechanics
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RIBELE N | This course is a compulsory course of the undergraduate students majored in
geophysics. The contents are the bases of other specialized courses in geophysics,e.
g. seismology, geodynamics etc., and also the bases for further mechanics courses
like plasticity, fault mechanics, visco—elasticity , nonlinear mechanics. By learning
this course, students will grasp the basic concepts,basic equations as well as basic
principles of the course,which are all the bases for further courses. This course will
also introduce basic ways of solving the problems as well as the possible
applications in geosciences.
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SERN FElasticity . Tensor ,Dyadic ,and Engineering Approches ,Chou,P. C. and Pagano, N.
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REPYER | HEREHZE

WREERN A | The Earth Gravity Field
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RIEXZE N | The Earth s Gravity Field is one of the key courses for undergraduate students
majoring in Geophysics. This course start at the potential thoery and introduce the
fundamental theory of the Newton’s gravitational force and its potential , the space
and time variation of the gravity field; the equipotential surface and geoild; the
normal gravity and gravity anomany; the gravity survey method; modelling and
inversion of gravity filed and the soild earth tide.
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#m CEIp2 SIS | 5 RS
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Potential Theory in Gravity and Magnetic Applications ,Richard Blakely
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IRFERIL AR | Geophysical Signal Processing
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IRTEZEXE N | This course introduces the theory and method of geophysical signal processing,
mainly teach the basic concepts and principles of digital signal processing for the
purpose of setup solid mathematical background for geophysical signal processing;
and then teach the special theory and method for geophysical signal processing
based on the characteristics of geophysical signal.
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SEHH Modern Global Seismology ,/F# :Lay T. & Wallace T.C.;
An Introduction to Seismology, Earthquakes, and Earth structure ,fE# :Stein S. &
Wysession M. ;
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RIERX AT | Geomagnetism and Geoelectricity
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IRIEELE N | This course focuses on the principle, methodology and achievement in
geoelectricity and geomagnetism.
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HEHR B BSOS R R A G, S TR S AN A SR g0 B B e
55tk MR E B LR R D7 Rl BUE S o) 2 R e

FEBBORE | FREALIRST 40% IR TFE B INST 409% , LIRS 20% .

ik

Hobr B

SEHR Ity FREE A2 ) /B - Morton K.W., Mayers D.F.

RERXER | HRNF

RIBHELERR | Rock Mechanics

FiR 4 HLER 5 7S [ Rk B

BRIES Hh3C

SRR SRR HORTR R S A

REREA | A0 R TR R TR A AR KM TR Bl TR A TR
T TR MR TR ARZ TSR Ll BER PR, ASPRTR o 18 P8 A 52 B Y
54 R IME A I AE RS R AR B R YR FdE 5 A S A
FIEAHY LIS 0 2 PR A A AN A 5% 28 55 50 38 B |t o7 g R HE M e
AR GG AR RO s RINHRES 5 2 B R A A TR i it
TANAES o L R TR R B S S, 15 3% 2 A 23 B R B A T2 AT
R

IRIEHZE N | Rock mechanics is the basic course of many engineering disciplines,such as mining
engineering, geological engineering, petroleum engineering, water conservancy
engineering, railway engineering, highway engineering, geotechnical engineering,
underground engineering and so on. This course emphasizes the combination of
theory and practice, giving prominence to the teaching and instruction of basic
theory of rock mechanics, basic knowledge and basic skills, including the
composition and mechanical properties of rock and rock, the constitutive relation
and strength theory of rock, geostress and its measurement technology, rock
mechanics testing technology, and also the mechanics of rock mechanics. The
application of the theory and method to the design,construction and maintenance of
rock engineering and earthquake prediction,and to cultivate the students” ability to
analyze and solve the problems of rock mechanics and engineering.
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REGXER | RENF

RERX AR | Fluid Mechanics

FHIR B AL B

BRIEE 3

SRR | RN, R R

IR | 2 SO RO R W LB, B TR0z Sl 5l ik 55 s 2 25 T A6 3
T TT~FIE SR DT I M I T A 7% Wz sh LA A BE a2 B )iz 5 A == )
SCRIE A% —SE SR AR LB 22 AR W AR H SR A PR AR R TAA
HBRIA R, AU BRI E R RS EAE S R4 i
W&z 8l AN AT R PE SR B JC ez 3 R FYZ 51 St A B A AT
et P43z Sl ) 4y AR 2, 1 R BHLAR T ) L o 3 A S B AR ) B A S
R M SRR ARIZ B A — B SR T . 7 S 0A B 5 R R PRl
PR B EAHRE , I P2 R

IRIEZEZE N | The atmospheric air and water on the Earth surface are our familiar fluids due to

their flows makeing much effects on our dailylife at all times.Fluid Mechanics is a
scientific subject evidently exploring the law of the macroscopical motion of this
kind of Newtonian fluid. The term fluid includes both gases and liquids. The
methods and techniques in fluid mechanics are widely applied to deal with many
problems in biofluid, environmental fluid, geophysical fluid and so on. This course
is to introduce the terminology and techniques required in the study of the flows of
fluids. The goal is to help students apply the universal physical principles such as
conservation of mass, momentum and energy to understand the fundamental
equations which govern most of the flow of fluids. The main contents are as
following ;

Chapter One, introduction to algebra and calculus of vectors and tensors, physical
field theory (8 hours)

Chapter Two, terminology and fundamental concepts in fluid mechanics (7 hours)
Chapter Three, the fundamental equations which govern most of the flow of fluids,
Navier—Stokes equations(7 hours)

Chapter Four, hydrostatic equilibrium(3 hours)

Chapter Five, vortex in the fluid flow (6 hours)

Chapter Six, flow of inviscid fluids, Bernoulli equation and its application ( 2
hours)

Chapter Seven ,non—vortex flow of incompressible inviscid fluids (6 hours)

Chapter Eight, flows of incompressible viscous fluids(6 hours)
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SEHH Fluid Dynamics : Theoretical and Computational Approaches {34 ;Z.U.A. Warsi;
(TARTZECE T ) AR e
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RIBEX A | Electrodynamics (B)
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IRIEHEXZE N | 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

ete.
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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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HEHR IREPHR, 456 TR ek,
FERETRE | Rk 10% (FEIAEHE R ZE L) , 21k 90% (1 40% 1K 50% ) .
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SEEN Classical Electrodynamics ,fE# : John David Jackson;
CHBifis) A A
Introduction to Electrodynamics ,ﬁf% :David J. Griffiths,
REEXER | FATRAREH
RIERN AR | Fundamental Technology of Astronautics
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IRIEZEXZE M | Topics about the technology of astronautics, including the orbits, space
transportation, structure and functions of the spacecraft, space environment and
tests.
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REPXER | DEFETERYERM
RIEEXAM | Fundamentals of Space Plasma Physics
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BIRES 3
SEfEiRTE WL
IRBRXE T | TR YRR TR B A REA B DL AR ARG A TR 3P O R B B
GEd A 4155 B TR B SEAME S A A SIS 5 i
IRIEZEZE N | This course is a general introduction to fundamental plasma physics and its space
applications. Basic concepts in plasma physics, motions of singly charged
particles, MHD theory and kinetic theory are included. Magnetosphere plasma is
presented as an example for space plasma.
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This course is intended for undergraduate students who are interested in space
science and astrophysics. This course provides an understanding of physics of solar
atmosphere and heliosphere, including the observational characteristics of the solar
atmosphere and heliosphere, as well as the underlying theoretical physics. By
combining the observations and theories, the fundamental characteristics and
physical process are revealed.

The content of this course are as follows: typical features in layers of solar
atmosphere ( photospher, chromosphere, transition region and corona) and relative
explosive activities (e. g., chromospheric spicules, transition region explosive
events, solar flares and coronal mass ejections) , origin of solar wind ( mechanism
of mass and energy supply) , fluctuations and turbulence in solar atomosphere and
interplanetary space, shocks and particle acceleration in the interplanetary space,

pick—up ions in outer heliosphere, and boundary layer of heliosphere.
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Tonosphere is one part of the upper atmosphere of earth that is ionized by the solar
EUV and X -ray irradiance. This ionozed part or ionosphere can affect the
propagation of the electromagnetic wave greatly. the course —ionospheric physics
and radio — wave propagation include “the ionospheric study history”, *the
formation theory of ionosphere” , “the morphology of ionosphere” , “the current in

the ionosphere” , and “the propagation theory of radiowave in ionosphere”.
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IRIEELE M | Space weather is an emerging field of space science focused on understanding

societal and technological impacts of the solar - terrestrial relationship. Space
weather—changes in the Earth’ s environment that can often be traced to physical
processes in the Sun—can have a profound impact on critical Earth — based
infrastructures such as power grids and civil aviation. Violent eruptions on the solar
surface can eject huge clouds of magnetized plasma and particle radiation, which
then propagate across interplanetary space and envelop the Earth. These space—
weather events can drive major changes in a variety of terrestrial environments,
which can disrupt,or even damage , many of the technological systems that underpin
modern societies. This course introduces the relationship between the Sun and
Earth ,and shows how it impacts our technological society. The aim of this course is
to offer an insight into our current scientific understanding of space weather, and
how we can use that knowledge to mitigate the risks it poses for Earth —based

technologies.
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This course serves as an introduction to geography, including the intertwined
physical geography and human geography, from the view of human—environment
relationships and interactions. The origin, development, basic concepts,
elementary research topics and methods of geography are explored systematically.
Throughout the course, students will have a look at patterns of human activity that
are in response to and have an effect upon environmental processes. The primary
aim of this course is to ready the undergraduate students for the advanced courses
in geographic information science.

In the physical geography section, which is the study of Earth’ s natural
environmental elements and processes, the hydrosphere, lithosphere, atmosphere,
and biosphere are sequentially instructed, with the flow of energy and matter
through them being the focus, to provide the students with an overall understanding
of the processes creating the environment we live in. The basic rules of physical
geography such as latitudinal, meridional, altitudinal, and none zonality, are
finally introduced to the students to further their understanding of human —

environment interactions.
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In the human geography section, the basic concept and disciplinary system are
introduced first, then the principles of Human Geography are instructed which
include theory of man—land relationship, population growth and migration patterns,
classical theory of location and city regional development strategy. Upon these
theories, the advance topic of geographic information science with disaster,
environment, health, social media, smart city are introduced briefly.

The evaluation of this course includes two separated parts. Regular assignments

will cover 30 points while a final exam will cover the other 70 points.
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Objective ; through the teaching and learning of the course, students will master
basic remote sensing theory, methodology and applications, as well as new
progresses. At the same time, students will have skills and ability of remote sensing
image processing, interpretation and application analysis.

Main contents; basic concepts ans principle of remote sensing, remote sensing
imaging process and data acquisition, image processing and interpretation, remote
sensing applications.

Main features:

1) highlighting advancement and foresight: Taking examples of teaching framework
and contents of the course from foreign universities, presenting new progress in
remote sensing field ;

2) preserving systematicness and scientificalness: teaching step by step and
keeping the consistency.

3) enhancing fundamental and practical aspects of the course: highlighting the

combination of remote sensing principle, techniques and applications.
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IRIEHESLE N | This lesson covers the primary concepts, theories and technologies of Geographic

Information System, including spatial data model, spatial analysis, software
architecture, and applications. The GIS program designing and software using are

also introduced. The main purpose of this lesson is not only to teach the theory and
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methods of GIS to students but also to improve their ability to utilize GIS software

as tools.
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GNSS now becomes an essential element of the global information infrastructure.
It’ s led to the development of hundreds of applications affecting every aspect of
modern life. ~ People use GPS technology in daily life such as cars, mobile
phones, and even ATMs. GNSS boost fields are include farming, construction,
mining, surveying, package delivery, and logistical supply chain management.
Major communications networks, banking systems, financial markets, and power
grids depend heavily on GPS for precise time synchronization.

For GIS field, GNSS navigation is a typical application, with the aid of
Geographical information, GNSS can providing transportation guide, aiding search
and rescue efforts, and speeding the delivery of emergency services and disaster
relief.

In addition, GNSS also advances scientific aims such as weather forecasting,
earthquake monitoring, and environmental protection.

The most important things for GPS maybe its relative arm equipment
development, so people must pay attention to the fact that while GPS brings
convenience to the life, it also brings dangerous things. GPS is still kept
modernization, and new generations GPS satellites are under development.

There are quite a few set of GNSS systems are in use or under development. The
Russian Global Navigation Satellite System ( GLONASS ) was developed
contemporaneously with GPS, There are also the planned European Union Galileo
positioning system, Chinese Compass navigation system, and Indian Regional
Navigational Satellite System.

In a word, the knowledge about GNSS is important, students from the relative
fields should master the knowledge.
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IRIEEXZE N | By Designing and Application of GIS, the students could learn the methods of GIS
development, understand the logic and physic structures of GIS, advance their
ideation and the abilities of GIS practise.
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Practice on RS, GIS and GPS
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This mandatory class provides an integral filed practice on GIS, RS, and GPS. The
main contents of this class are data acquisition, route planning, filed exploration,
RS image interpretation, GPS navigation, and land survey. The students are
required to comprehensively apply what they have learnt in GIS, RS, and GPS
classes in practice to fulfill all the tasks, which will improve their understandings

and application abilities of the basic knowledge.
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Psychologists study human nature at many levels, from the cells that constitute us
to the collectives that comprise us. This course will take you on a journey from the
microscopic to the macroscopic, showing you how social and natural scientists
answer basic questions about human nature. The course is an introduction to the
sciences of mind, including foundational concepts from neuroscience, evolution,
genetics, philosophy, and experimental methods, and specific topics such as
perception, memory, reasoning and decisionmaking, consciousness, child
development, psychopathology, personality, language, emotion, motivation,
sexuality, survival in the world, and social relations.

The route of the journey will be like this:

We will first know how psychology science works, that is, how we use varied
technology to find why and how people speak, response and act like this
(Psychology science). And then using these technology, psychologists have found
a lot of evidences so that we can use them to build a brain, to learn how the brain
works that way(The brain). In order to survival in the world, brains that animals
and human being have must be capable of receiving information from the world
('sensation and perception) , retaining that information ( memory) , and using that
information to modify its own behavior ( learning). Although we share some
hardware and functions with orther animals, human beings have a few “added
functionalities” that make them unusual. For example, we experience complex
feelings ( emotion & motivation ), we engage in conscious thought
(consciousnessness ) , and we use both of these abilities to predict and plan for the
future (thought and decision —making). Some of these abilities are learned and
others are hardwired ( cognitive development) , and they are not evenly distributed
across people ( self and p