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RBERXAM | Advanced Algebra (1)
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IRTEHELE 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 matrix , diagonalization of matrix, quadratic forms and symmetric
matrix, the Euclid space R*n and Hermite space C"n.
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RBERLAM | Advanced Algebra (1IT)
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IRFEHEZE N | The course is a more abstract method to Linear algebra, the topics include

(1) The ring of one variable polynomials over a field, matrix over polynomial ring
and its application—Hamilton — Caylay theorem, minimal polynomial of matrix,
diagonalizability and triangularizability in terms of minimal polynomials, proof of
existence and uniqueness of Jordan canonical form over the complex field C.

(2)

transformations, eigenvalues, eigenvectors, characteristic polynomials , minimal

General vector spaces, linear transformations, matrices of linear
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
canonical form over the complex field C.

(3) Dual spaces of finite—dimensional vector spaces. Dual bases. Dual of a linear
map and description of matrix with respect to dual basis. Natural isomorphism
between a finite dimensional vector space and its second dual. Annihilators of
subspaces, dimension formula.

(4) Real symmetric bilinear forms, quadratic forms and real symmetric matrices.

Adjoints for linear transformations of Inner product space. Application of the
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spectral theorem to putting quadrics into normal form by orthogonal transformations

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

foundation in algebra will be built for their further studies.
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Geometry and its exercise class of School of Mathematical Sciences, PKU ( As part
of all undergraduate students of our department andYuanpei experimental class of
undergraduates) open the first door of the geometry curriculum. It is one of the
most important basic courses in our department. Important task of the course is to
charge with the cultivation of students® geometric thinking and to enhance the
quality of students® geometry. This lesson mainly introduces the theory of analytic
geometry of space and the basic idea of geometry properly, such as geometric
invariants, relations between groups and geometry. Curves in the space, the
geometric properties of surfaces and invariants are discussed in algebraic methods
such that graphics and equations linked. Topics include vector algebra, plane and
a straight line, the common surface, coordinate transformation, simplification of
the quadratic equation and its properties, orthogonal transformation and affine
transformation, projective plane and projective transformations. Therefore, the
lesson is not only the extension and expansion of plane analytic geometry
knowledge, but also lays a solid foundation for student diversity in undergraduate

calculus, physics and other courses.
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IRTEZEXE M | Probability is to describe the measure of the likelihood of random events.
Probability theory is to makeresearch  through  simple random events and
gradually into complex random events. Probability theory is an efficient method
and tool to study complex random phenomena. It is also the base to learn statistics.
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IRTEHELE N | Basic theory of function of one complexvarible.
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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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IRFEHEZE 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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FiR 4 PrHE e

RIRES Hh3C

EIEIRTRE BB (B 2BLL 1) RS

REBHRXEN | AR S SR (— IO 2 ToiB sy RO Fourier 8L 0 e 3%
W M) ABERR b, 35 B A 23 A ek B0 SR o S N T A4 v R
B BTSRRI, S 5 Ak B ECE P L5 2 () FIAR SOG4 31 380 DR AR AR
o

IRTEZELE M | This course is set for the students with physics major of the School of Physics, but
also can be reference for students with other physics class of majors. On the basis of
Calculus ( calculus of one variable and several variables, power series and Fourier
series , ordinary differential equations, vector analysis, linear algebra) , this course
focuses on the basic properties of analytic functions and its applications, including
the I" function, integral transform and & function, and on preparing for the
subsequent methods of mathematical physics (Part 2) and the relevant physics
theory courses.
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SERM CEEA I BITE TR e 5 CBER Bk ) A S0
Advanced Calculus for Applications , /£ : F.B.Hildebrand;

CHCHII RIS ) V% R CROEIETE) % SRR,
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RIBEIL B | Methods of Mathematical Physics (2)
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SEAESR B R, IR 2 2] W 3RS MAH DRI 7 1k B JE Al

IRFETELE N | This course is set for the students with physics major of the School of Physics, but
also can be reference for students with other physics class of majors. On the basis of
methods of mathematical physics (part 1) and general physics ( mechanical,
thermal physics and electromagnetics ), this course gives a comprehensive
introduction to the basic solving methods of second order linear partial differential
equations, including separation of variables, integral transform method, Green
function and variational method, and two kinds of common used special functions,
and introduces the new development in recent years, to lay the foundation for the
further study of the physics theory and mathematical methods.
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This course is refined from methods of mathematical physics ( Part I) and methods
of mathematical physics (Part 2). It is set mainly for students in School of Earth
and Space Sciences and School of Electronics Engineering and Computer Science.
It introduces the basic knowledge of the methods of mathematical physics to learn
physics theory courses. On the basis of calculus and general physics, it mainly
introduces common methods in classical mathematical physics —based, including
analytic functions and integral transform, I' function and 8 function, the basic
solving methods of second order linear partial differential equations ( separation of
variables, integral transform, Green function, conformal mapping and variational
method ) , as well as principal properties of the main special functions and their
applications. Taking into account the actual needs of students in School of Earth
and Space Sciences and School of Electronics Engineering and Computer Science,
the contents on special functions and integral transformation are strengthened and

conformal mapping is briefly introduced.
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5. OMENI
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FERGWE | MRl 20%, Bl 80%.

VIS

#owt (Bes k) Ak R

SETM Advanced Calculus for Applications , /£ ;: F.B.Hildebrand;
CBeH Y BIE R 5 ) VR IRAL ; CBeH P BIOE) M R AR
CREA IR N 3R (CRee B ik e ) A il

RERXER | BIRNFE(A)

IRIBEIM BT | Theoretical Mechanics (A)

FIR 4 PR B

RIRIES Hi3C

- FE P B Sy AR (OB AN | B 850k (72 s BGHR 7

ZIR1E TN

W] LR A 18 )

RERXET | HIS T e (A) AR R T B e rh Y A AR A W) 22 2 5 i — T B R
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Z TSy R R SRR . IR BN E T b J 7 ik (PR I H e
W) B . IR = B IE R T T 2 M3l 1 R G, RRAL A A A
SALEAEA AR Z A AR AL NI, TRl o2 ) 24 40 HAT 203
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IRTEZXLE 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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IRTER LR

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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SETM Classical Mechanics ,/E# : Herbert Goldstein, Charles Poole, John Safko;
(HE Sy BERb B ) MR WIS PRAREL SR
Mechanics , /E# ;L. D. Landau, and E. M. Lifshitz;
(A Syae) A HL S8,
(EieT12E) M B,
(1) A R,

REFXER | ANFSFHRITYE (A)

RIBEX B | Thermodynamics and Statistical Physics (A)
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IRTEEXE 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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RIBEX A | Equilibrium statistical physics
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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.

BEERBN | A5 FE T ARSI R AR ENLS S A TR R4
HR A PR [R] 235 0

RERERME | AURFEEY LV ARIA: Y 32 T B UR, o nT R 3 58 ) 3 A 3 03 1) i

BB 53 B DRAR, Ak DU BRI AR BRARTTAF Bl AN DRAR A 17 2 [ JAt AR ) 2 1) Bk
AER AR 22U R MR FERR 2 S U AT S S T
AYFEARE S AL B ] NS RS . Gt R ER I (O &
gi IEMIRZE B IEWRLR) B SUA (RAR S 0 R B (0 -2 R T3 5
B O AR AR ORI |, 2 IR AR I AR T S I (28 M B
SIS i TR A BRARARAR S A Sy AR FRAR AR Rl A5 B R
RS, 22 0 A R A AR AR (Il SIS | — JORR 78 B RIS 3 B S | ) 4 Asi Al
[P 257330 0L I Bt A BT ik v 5 OG0k iR R T ) 45

FERGHE | 1Fl 20%, %X 80%,

ik

#wt (IEGEH ) MR G

SERM (TGt ) AEE MR

REPXER | LHESRITYIENIEE

R AF | Seminar for Equilibrium Statistical Physics

FHIR B PrEEss B

BIRES HC




YR B

FIEIRTE

DL S-S GE T B PR

IRTEFZ T

PSSR Y B BE AR E R IR Z —, N B O e AR G
I, Gt AR 4, i T BRAH AU, IR, — G AR 3 R 45

IR T

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
electromagnetic wave, Maxwell equation and Lorentz equation; Variable
separable method, mirror —image method in solving static electric and magnetic
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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IRIEEXE 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 I 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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Modern Physics Laboratory consists of two Senior—level undergraduate courses in
experimental physics, Modern Physics Lab I given in the Spring semester and Il
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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RIBEXEN | The course is divided into two parts: theory teaching and experiment teaching.

Theory part takes three times, mainly illustrates the interaction of radiation with
matter, the working principle of various type detectors, the basic function and
applying method of basic electronics instrument. Eight experiments are opened in
the experimental part. By experiments, let the students learn the detection
technology and measuring method of the particle and radioactive rays, master some
common and basic experimental skills, understand the application of these
knowledge and skills in environmental protection, nuclear power as well as in the

frontier of science.
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“Frontier Physics Lab” is given as a course of experiment research training for the
excellent undergraduates who are interested in some hot topics of the current
experimental physics study and have already got a score over 87% for their
performance in the previous course of the “Modern Physics Lab I”. Such students
are qualified to choose the “Frontier Physics Lab”, instead of the “Modern
Physics 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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RENXER | ZEVELE (D)
R A | Comprehensive Physics Experiment ( 1)
FHR AL Py H s B
BIRES HhC
SIEIRE B
IRIERXE N | “LREWII () " — T ] R 2 R B B AR A= 1 W 2 0 S ik
PR, AT DU AR AU 3200 (1) 7 VR AR T8 5 58 Il — ) B DG A S 56
T H B R A ) B E N T S BRI R T
IRIEELE 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
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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.

HEERBN | “LEEWBSLE ()7 B ) AR AR R BEL Y AR B A ) G 2 40 S
R, AT LU AT B S 0 (11) 7 3% R 5 58 il — 44 FRAH OC G 52 56
T H 5Bk 2 A s Wy BRI R N T 52 bR Y fig
NBRERME | T H— SR 2 rh s B g i) — A /N e el /N R vl DU S H H
Rz 53 B A 1S S UIAR S B 20 B T BN E AR R E R L AT LA
HHEH
DR ER A U PR SL B0 S O AR 2T 3.5 /8B, SEER AN
H2EE AN T 4 220,
2F A RIS — R S B 2 0 5 H AR AR EE TR, HO A TR A A
T H YR,
DRGSR AR5 272 B 20 408 Y 1 S IR B S JRR | 3248 5E £ i il
VESCRY B AN T 1 70950 H e
AR PRFEIE e 2O T8 S F o li— 1 e
FEBSITE | oAb B 10, UERE 10,00 H 522 10, T B 52 5 10, FSKE R AR
ik 71 20, SEERIT S 10, SCRYE R R 4 20, 1 H XERE 10,
it B
SEER B
RERYZR | MHTE
RIERLAFR | Laser Experiment
FFiR BT B
BigiES Hh e
KiEiRE POt A B
IRIBRXE N | o6 IR R AN O F AR & R B LR RN O | S S BUHE i o 4615

SAE PR ZES) ) . AR A AR R R MR B O S, 0 T




YR B

SCHEARS RN FOCHLE R OTTE HOCEARMBOCN AT, RS
WL HR A B I S5O AR AT | SO AR g R
FOLTARIBEHOEE S AREO A GE R ARZM: S i £5 555
BIRSOSEI HEAT AR PR TE HE R A MRS A OIS i R A S, B B A A
HOCIE B YR IATCIALRE, S5 SR T A B —%E i ALl

T

IR

Laser and its application is the basis of the improvement of micro/nanoscale
integrated photonics, and the impetus to ultrahigh —speed all —optical information
processing. In this course, typical and representative laser experiments are
introduced, including primary laser parameters measurement, study of laser
mechanism, laser technology and application. The laser experiments are as follows
measurement of guass beam and its divergence angle, He—Ne laser mode analysis,
measurement of gain properties of He—Ne laser, acousto—optic modulated mode—
locked laser, measurement of spectrum properties of semiconductor laser,
measurement of the second —harmonic generation and add frequency effect in
nonlinear crystal. This course will combine the basic knowledge with the
frontier research tightly, in order to help students to grasp laser principles and

basic experiment skills, and provide a cerrtain basis for the future scientific

research.
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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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Matrix Computations,{E# : Gene H. Golub, Charles F. van Loan;

Numerical Recipes: The art of scientific computing, {E # : W. H. Press, S.A.
Teukolsky, W.T. Vetterling,and B.P. Flannery,
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SEEH Numerical Analysis,fE# ;L. R. Scott;
Numerical Mathematics, 1E # : A. Quarteroni, R. Sacco and F. Saleri; Matrix
Iterative Analysis,’f/E%A;R. S. Varga,
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RIERXAR | Computational Physics B
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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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o CBUE TS50k ) VR S s
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Matrix Computations, YE# : Gene H. Golub,Charles F. van Loan;
Numerical Recipes: The art of scientific computing, F % : W. H. Press, S.A.
Teukolsky, W.T. Vetterling, and B.P. Flannery,

SEEM Numerical Analysis,E# ;L. R. Scott;
Numerical Mathematics, ( Texts in Applied Mathematics, TAM 37), {E # . A.
Quarteroni, R. Sacco and F. Saleri;
Matrix Iterative Analysis,/E# :R. S. Varga,
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IRTEZE LM | 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.
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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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IRTEZLE 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.
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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. Because of different
manifestations of astrophysical events, we are trying additional group discussions

during the teaching of Astrophysics course.
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RN | In this course, 1 will introduce the instruments, methods, and data reductions of

optical and infrared astrophysical observation.
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IRTEZEZE 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, 1 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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IRTEZEXLE N | Atomic and molecular structures and spectra of astrophysical importance, atomic
and molecular processes and diagnostics.
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Bt Astronomical spectroscopy , YE# :J. Tennyson,

SETM Interpreting astronomical spectra, YE# :D. Emerson;
Astrophysics of gaseous nebulae and active galactic nuclei, /E# :D. Osterbrock ;
Spectroscopy of astrophysical plasmas,/E# : A. Dalgarno, D. Layzer,
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IRFETELE N | This is the first course for undergraduate students who are interested in atmospheric
sciences. No pre—courses are required. In this course, students will learn the very
basic knoweledge of atmospheric sciences. It includes: Earth and its atmosphere,
atmospheric radiation, atmospheric chemistry, cloud physics and preciptation,
atmospheric thermal dynamics, principles of atmospheric motions, fronts and
midlatitude cyclones, thunderstorms, tornados, tropical cyclones and typhoon,
atmospheric and oceanic circulations, climate changes and global warming,
weather forecasting, and planetary atmospheres.
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In atmospheric probing principle, that will introduce the basic principles of cloud,
synoptic phenomenons, ground visibility, atmospheric temperture, atmospheric
humidity, atmospheric pressure, wind velocity wind direction, atmospheric
radiation, , atmospheric precipitation and evaporate and evapotranspiration to
measure and instrument. This course will provide the basic knowledge of
meteorology data obtaining and handling, and helping the students to study
atmospheric boundary layer physics, atmospheric turbulence, cloud physics,
atmospheric pollution meteorology, atmospheric radiation, moving meteorology,
atmospheric circulation, synoptic meteorology, synoptic forecast and diagnostic

weather and climatic analysis.
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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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IRTEZEE T | 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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IRFEHEZE N | The course is a core course for students in atmopsheric science. The main sujects
are: the basic physical aws governing the motion of the atmosphere; the
characteristics of atmospheric vortices; Bounary layer flow; quasi — geostrophic
theory; waves in the atmosphere; instability of the atmospheric flows. The course
will help students to understand why and how the atmosphere moves.
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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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Chemistry Today is a team—taught introduction lecture and seminar for freshmen in
chemistry major. Seven secondary disciplines of chemistry such as inorganic
chemistry, organic chemistry, physical chemistry, analytical chemistry, applied
chemistry, polymer chemistry and chemical biology 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 25~27 students.
A 40 -minutes lecture provides students some basic concepts, general principles
and development in a specific topic of chemistry, and a subsequent 60—minutes

discussion is led by the professor and a teaching assistant.
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There is no exam in the course. The final grade is given based on semester paper
(40%) , class statement (25% ) and participation (35%).
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IRTEEE N | General Chemistry is the first — semester course for freshmen who major in
chemistry. Course objects are, learning and applying the fundamental laws of
chemistry, understanding the relationship between molecular structures and
chemical properties, and knowing what chemists are doing now.
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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.
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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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The course is intended to provide a comprehensive introduction to organic
chemistry. The course will deal with the properties and reactions of carbon
containing compounds including hydrocarbon compounds, various functional
compounds and general heterocyclic compounds. The naming of these compounds
( Chinese and English) , their structures, physical properties, spectrum, chemical
reactivity and applications in general will be discussed. Classic preparation of these
compounds by experimental or industrial methods will be compared. Various basic
concepts, theories and reaction mechanisms will be systematically introduced. That
will help the students understand the idea of organic synthesis and analytical
method of organic compounds. These discussions will be designed so that at the end
of the semester students will accept the core knowledge and know the history and

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

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

summary ( post—lab)”.
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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, structual 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 200
students each year. The teaching process includes classroom —teaching, exercises
and model practices.

The awards granted to this course: Annual Excellent Teaching Awards in Peking
University;  Outstanding Main Basic Course in Peking University; Excellent
Constructing Project of Famous Brand Course of the National Base for Science;
Teaching Achievements Award in Peking University; Teaching Achievements
Award in Beijing.

The teaching quality of this course is in the lead among similar courses in the
country. Its teaching content, teaching methods and teaching ideas have great
impact and play an exemplary role in the chemical education in domestic
Universites and Colleges. There are two textbooks: “Foundamentals of Structural
Chemistry” and corresponding “Problems and Solutions” (by ZHOU Gongdu and
DUAN Lianyun, Peking University Press). These books have great impact in
China and also have some influence abroad. The first edition of the book was
awarded the National Excellent textbook and had been published in English. Now
the fourth edition has been printed 8 times with a total of 100,000 volumes.
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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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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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IRTBZEXE N | This course focuses on the chemistry of major families of biomolecules, including
proteins, nucleic acids, carbohydrates and lipids, as well as metabolism, i.e., the
chemical reactions that provide the cell with the energy and raw materials necessary
for life. Topics include structures and functions of proteins (including enzymes) ,
carbohydrate, nucleic acids ( RNA and DNA ), and lipids; bioenergetics;
glycolysis, the pentose phosphate pathway, and gluconeogenesis; metabolic
regulation; the citric acid cycle and oxidative phosphorylation; metabolism of
glycogen, fatty acids, amino acids, and nucleotides; hormonal regulation and
integration of mammalian metabolism.
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25 751E : Protein function, modulation and evolution ( Myoglobin and Hemoglobin )
5-E1k: Protein function, modulation and evolution ( Immugolobulins)

25 )\ ; Protein function, modulation and evolution ( Actin, Myosin and Molecular
Motors )

25 JLIE : Protein function, modulation and evolution ( Membrane Proteins; P—type
ATPase, Aquaporins, lon—Channel, G protein)
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%+ =k : Nucleotides and Nucleic Acids
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55 DU Oxidative Phosphorylation

6 . Oxidative Phosphorylation
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% L. Lipid Biosynthesis
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55—+ /\JF . Biosynthesis of Amino acids, Nucleotides & Related molecules
%% 1+ JLE: Biosynthesis of Amino acids, Nucleotides & Related molecules
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IRTBEXLE N | The Genetics course will focus on the introduction to general principles of
inheritance, genetic analyses, genome analyses, and the development of gene
concept, as well as the application of these principles. This course will also
introduce the latest progress in the field of genetics. Exercises are emphasized in
this course to help students grasp and apply the basic concepts of genetics in
practice. The “ Current topics on Genetics” is a complementary seminar of this
course, where students will be divided into small groups to discuss classic
literatures and latest developments of important topics in genetics, as well as
exchange opinions.
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Genetics; The Study of Biological Information H1, H6, H8, D1-D3
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Mendel’ s Laws of Inheritance H2-H3, D4
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The Chromosome Theory of Inheritance and Linkage Analysis
H4-HS5, D2, D5-D6

B SRR S SRR

The Concepts of Gene and Mutation

H6-H8, H19, D3, D11, D13, D16
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Comprehensive Applications of Genetics: Genetic Screen in Model
Vertebrate Organisms

SRV R

Genome Analysis H9-H11, D18
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Chromosomal Aberration H13-H14, D12
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Genetic Analysis in Prokaryotes H15, H17, D7, DS, D14
BbE EEEUEYR L T

Genetic Analysis in Eukaryotes H16, H18, H20, D10, D16
BN RWEAL T

Epigenetic Analysis H18, D15

LR NS s

Human Disease and Genetics D9

BtE RHREHE 5k

The Genetic Analysis of Population and Evolution
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IRTEZEXLE N | The Genetics course will focus on the introduction to general principles of
inheritance, genetic analyses, genome analyses, and the development of gene
concept, as well as the application of these principles. This course will also
introduce the latest progress in the field of genetics. Exercises are emphasized in
this course to help students grasp and apply the basic concepts of genetics in
practice. The “ Current topics on Genetics” is a complementary seminar of this
course, where students will be divided into small groups to discuss classic
literatures and latest developments of important topics in genetics, as well as
exchange opinions.
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Molecular biology is the branch of biology that deals with the molecular basis of
biological activity. The field of molecular biology studies the biological
macromolecules and the macromolecular mechanisms found in living things, such
as the molecular nature of the gene and its mechanisms of gene replication and
expression. Molecular biology chiefly concerns itself with understanding the
interactions between the various systems of a cell, including the interactions
between the different types of DNA, RNA and protein biosynthesis as well as
learning how these interactions are regulated.

Most of current topics in biological research are involved in molecular biology,
resulting in the fast improvement especially after latest advanced technology.
Molecular biology is closely related to other biological sciences such as Genetics,
Cell biology, Neuroscience and Developmental biology. Its basic principles and
techniques are essential for understanding such area of study. Due to its
importance, molecular biology is a fundamental course required for the students in
college of life sciences.

This course emphasizes on understanding of cellular processes involved in the
organization and expression of genetics information including systematic

introduction to chromosome structure, DNA replication, DNA transposition,
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genetic code — deciphering, protein synthesis and transport, principle of gene
expression and regulation, cancer and oncogene activation, molecular mechanism
of HIV, and other basic concepts in molecular biology.

The course not only introduces general concept in molecular biology but also
covers a history of discovery and recent progress in molecular biology research,
which helping students develop an overall understanding of molecular biology.
Student taking this course will have a thorough understanding on characteristics of
nucleic acids; the structure, function and metabolism process of DNA, RNA and
protein; process in the expression of genetic information; epigenetic and gene
regulation during development; technique and underlying principle of recombinant
technology. Students will also have a general concept of methodology of molecular

research, a basic principle of cancer and advance research in gene therapy.
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bt Molecular Biology of the Gene,/E# :James D. Watson, et al.;
Gene IV—IX,{’E%:Benjamin Levin;
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IRTEHELE N | This course provides an introduction and basic study of cell biology, which

includes study of cells regarding their physiological properties, structure, and
function; the organelles they contain; interactions with their environment; and
their life cycle, division, and death. This is done both on a microscopic and

molecular level.
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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.
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Starting from the basic concept of biology, this course introduces classic
experiments and articles about the development of related fields. Junior students
will understand the intrinsic beauty of biology and mobilize their interest in the
research of life sciences. Through the learning of some well —known examples of
research, students will learn how to find questions and take hypothesis on basis
phenomena, to to test these hypotheses by designed experiments, and finally
develop into theory. This course involves all biological levels, including organisms,
community, group, individual, organs, tissue, genomes, genes, non — coding
RNA, which interacts in different level with the environment and enriches scientific
meaning of life. Computer science, mathematics, the method applied physics and
other disciplines in the life sciences are greatly promoting the development of life

sciences.
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Basic Concepts of Evolution and The Classic paper: Jacob, F.1977, Evolution and
Tinkering. Science, 196 1161-1166.
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Evolution and Molecular Clock; The classic paper; Zuckerkandl, E. and Pauling,
L, 1965, Evolutionary divergence and convergence in proteins. In; Evolving genes
and proteins. Ed. Bryson V and Vogel HJ: 97-166. Academic, New York.
IV (PR T8I )

The Rate of Evolution and the Underlying Factors: The classic paper: Kimura, M.
1962. On the probability of fixation of mutant genes in a population. Genetics, 47 .
713-719.
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Hodgkin—Huxley #f1 22 JC#i %Y | A. L. Hodgkin and A.F. Huxley, A quantitative
description of membrane current and its application to conduction and exciation in
nerve, J. Physiology 117, 500-544 (1952).
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This course provides an introduction of the main contents of human and mammalian
organophysiology and the differences of physiological functions of some animals in
different living environment, which includes the cell membrane structure and
transport function; nerve excitement and conduction; muscle excitement and
contraction; digestion and absorption; blood function; blood circulation;
breathing; energy metabolism and body temperature regulation; osmotic regulation
and excretion; endocrine Regulation; nervous system sensory function; nervous

system motor function; nervous system of advanced function.
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IRTEZEXE 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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IRFEHEZE N | This course covers the basic concepts and different components of atmospheric

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

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

ability to apply scientific tools and methods to analyze and solve practical

environmental problems.
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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
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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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This is an introductory course on the fundamental principles of environmental
engineering practices designed for students of non — environmental — engineering
majors. Topics on water quality, water and wastewater treatment, air pollution
control, and disposal of solid waste and hazardous waste are discussed. The
students will learn the key physical, chemical, and biological concepts for
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
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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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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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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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MK

ESg ) Soil pollution; origin, monitoring & remediation , {F# : Ibrahim A. Mirsal,
(Tode HIEAEYIB R BN IR S HOR)  VEE ko Mok
CORIGHAGRIME ) M AR 230

RERXER | NAKESITITL

RIBEXAMR | Applied Statistics
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IRTEZEXE M | Variables to be studied in environmental science are often random and Statistics
provides a range of powerful tools to elaborate these variables.

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

Different from other statistical courses, basic principles of statistical method such
as deduction of least—square equation are not tough. Instead, the course focuses on
the basic assumption of various tests and how to use them correctly.
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ik
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SEEN Biometry , /E# : Rohlf F.J., Sokal R.R.,
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RIERXE | Environmental Toxicology
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IRFEHELE N | Concepts underlying absorption, distribution, metabolism and excretion of toxic

agents in living organisms; Channels, pathways and action sites of toxic agents;
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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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RBERXAM | Introduction to Atmospheric Physics
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IRTEZEXE N | 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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#ow (CRAW ) NEH RIEET B RE,

SERR Atmospheric Chemistry and Physics ,fE# :J. Seinfeld,S. Pandis,,
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RBERXAM | Introduction to Climate Change Sciences
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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 freshwater




EESEANCC U 137

ecosystems, 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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RIEILAFR | Botany (1)
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IRTEZELE 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,
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
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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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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
vegelation geography. Three practices in the university campus and the botanical
garden are offered. It aims at building the complete knowledge system of
“Macrobotany . Students can identify commonly distributed plants inside the
campus and botanical garden and use the botanical knowledge in the subsequent
courses like Fundamental Ecology, Field Ecology and Urban Ecology through

taking this course. They can also bring what they learned in this course to their

career as researchers or city planners.
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Lecture schedules
Course introduction
The science of ecology
PART 1.

The environment

The individual and its 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 II; 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 (1) : TBA

Final review

Final Exam
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#HEHK AP, Project, 13118

FEBEIFE | Final exam: 50%; Project (1) 15%; Project (I1) 15%; Class activities: 20%

ik

S ) Ecology , fE# :Begon, M., C.R. Townsend, J. L. Harper;
Ecology: Concepts and Applications, fE# : Molles, M.C. Jr.;
(HERRAE o) A AR 2R, e, M.

REPXER | TBAETF2

RIEFEL AR | General Ecology (2)

FHR AL TS PR B B

RIRES 3

EIBREE i A 1

RIERXEN | AR ARG AT — TR, B E R E ST AT RS
BEMATRTING . EENHRRES AR E S R ES IR IS
Tk IR SRS RGN D REMZh AR B TEAR AT @%Lfc%ﬂiﬁ
EARIEE AR S RGBS A B IR L R S R G s, h
P20 R RIS BRI T AT T R S SER

IRTEHELEN | 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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SEE Geosystems: An Introduction to Physical Geography,{E# : Christopherson R.W.

RERXER | TBRE

RBERILATR | General Geology
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IRTEZEXZE N | Introduction of the FEarth 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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IRTEZEZE 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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IRTER LR

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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RIRES H3C

EIEREE Jc

IRIRXE T | U e S DI RIS R RN AR U S — B R G
AR 8 Y B P o B HC SR IR BRI i 5 58 — AR B A 4 R RIE LS R
BRI RGE R A YRR TR E B bR K AR ] A
ik, LR e A5 55 DR A 2 B 595 5 28 DU A e IR B L A 1 ik
ST IR A S M R R 5 A B R

IRTEHELE 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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IR UG B AR AP Y A BRIE RO

NERERME | H—F /IR LS e (2 22T

REFRNE | w LRI (3 2
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it (R ) AR RS RO, TKBIAIAE

SERM (hsgess) M BIRE R0 (REERTIRE) MR REERH
(@eute 5:BEIE DI (B L | QAR SE
(e ey AR A%, PRl

RERXER | HEARBIE

IRIEHLZFR | Physical Geography of China

FIR 4 Wl 53R B

RIRIES H3C
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RIS | op AR MBEE WEFT AT AR B R A4 T e R O [ RUBE G
B AR A Z A AR SRS, Al il 1 258 A0 DX F 2R Ry
UE 5 LA AT Xof AR TR ARSI A0 ) R, ] A1 e ) B 0F 2% R P SR B, AR
FEAR PR T MR O 0 - - R UM LR G S X

“rPE AR R P — [T E R RER R, N R LT LTS
(R
L AR RS AE JE S T
2. HE AR BHEUIR DS T A AT
3. XIS R PP AR DI AN TR S8 B DX 25 4 5 AR
4. B 2IF A RS RSG5 T BB B TR
A TR 27 2] B IR A AR ZR 5 T RE D A OG0T RE T, 0020 %%

32 DX SR 3t B A B BIE A ST 5 3%, F S Y AR R BUA 784 RY
TR R TAERIBFSEST T B

IRTEZEXE 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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RIEFRLAFR | Integrated Physical Geography
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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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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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SEHR The Cultural Landscape: an Introduction to Human Geography , /£ # : Rubenstein
JML OSSO S) AR £ RIMAR,

RERXER | BFFHIEF

RIEFEL AR | Economic Geography
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IRTEHELE 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
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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Urban Geography
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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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IRTEZXLE 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
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.

HFEEAXBH

APREAZOMN PR 0 7 (80% ) |, [RIIS 45 2 [l “# U A A 48R L IVERT 5T,
IFER " B M I TAE RS Al [ 4 LR B 5 FIIR A 118 (20% ) , Sl
Al RS SR TS, R BLIR L, e Rl 55 3 [a] 7 S S8 28 sy P




EESEANC R 171

MSE B ERRE ST, 1557 [R) 27 B 132 D s SCRR AP g sl SCHR I BEAR e g, 35 B[R]
ST Dy S B A [ AR R R R SO AR B A . R Ll AR
FARMEF T AR

HNERERME
Bzt 53 i

S—HoT P LR IR A A

F—dF CPED LB S8 (56 14,2 2#0T)

SBUF OISR Dy s PR T —— DR D 9 (5 2 S 2 AR
B A EAR—— LU (56 3 L2 “ERT)

SEUPE Py EACSTRTTIEIK R (5 4 JA L2 2R

FOPE TR R TR YR D LB BT (5 5 2 SR
ST R E D sl A R R

U P R ACH B SCHR (27 6 J5,2 “E)

FEUE TR SO —— SR R A v [ (56 7 ), 2 22 )
FAVE DU —— KRG8 [E R AL (56 8 JH |2 2AT)

FILPE W SCRIBER T (5 9 JH 2 22T )

FAUF E DR ERSEEAZTEX (5 10 4,2 220

St ARG SSE (5 11 4,2 “#r)

TR T sE AT P (5 12 J,2 2

S =dF WERLORR IR (5 13 J,2 2E0)

B REROTIIL RS,

514 JH (2 2EE) 515 JE (2 2R s ARy DR R AR W AR L O PR A
;5

Hrson Hik

5 16 AR

#HEAX

IR R AR O R 3 (80% ) , [R5 S 25 b ik 1 €8 2%
B BEFERTFSE (20% ) IFZEIRIE 1 © S BF5E TR0 SER 1 21 SUR RS A
WA B R IR S I S BT S AR Ty | S IR B e
Sk A PR s SRR ARE )

2. BN e R ERE T2 AN, A A L SURIN ST S | S M S
ST 7 o SCALE BE R RSN S PR AR R , LIV R 2 R
FEL 77 e ML B A LA, 56 P A I ) B4 A b e X fb s 4 (o
R) IERREFSNEIE CER)

FERGITEE
ik

MRS s R THE IR IR ST, BARELBIN .
LRSS PR (3 1) 40%
2. WIARF (IR PR N A F) 60%

(P s By A B R (P E D S ERAE)  AE AR

wr




el AR KEZEARZOREFEM—IERSE (2016 k)

REBXER | WTHEF

R ZFR | Urban Spatial Structure

FIR 41 ST 5 PR B B
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IRTEZELEN | 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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RiERXER | WHAKIRE (1)

RIBELAM | Principles of Urban Planning (1)
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IRTEZELE 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

and village planning. Finally, through analyzing different types of urban planning
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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 , YE#4 : Philip Allmendinger;

Urban and Environmental Planning in the UK, /E# : Yvonne Rydin;

Town Planning into the 21st Century,ﬁfﬁ;Andrew Blower and Bob Evans;
Economics, Planning and housing,ﬁf%;%@%;

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, {F # : Mary Corbin Sies and
Christopher Silver,,

RiERXER | WHAKRE(2)

RIEELAM | Principles of Urban Planning (2)
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IRFETELE 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
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also develop their research interests and skills during the course by attending
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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History of Chinese and Foreign City Planning
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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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WX A | Urban and rural community planning and design
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IRTEZEXE 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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IRTEZXE N | 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
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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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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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Management of urban 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
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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Urban Infrastructure Planning
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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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The concept of urban public space narrowly refers to those outdoor space for the use
of urban residents’ daily and social life. It includes streets, squares, parks, sports
venues and so on. Initially the concept of public space was introduced into the field
of environmental studies in the 1960s from sociology and political philosophy in
Western countries. Soon extensive discussion was caused by scholars in the field of
built environment research because it revealed the intrinsic link between the
figurative physical space and the abstract social and political space. Urban public
space provides a place for rich urban activities, which provides opportunities for
the communication and integration of all kinds of citizens. Its openness and
tolerance ensure the generation of vitality in cities, which is of great significance in
many aspects.

The purpose of this course is to explain the existence of certain public space and
its forming process by exploring the socio —economic factors behind its physical
space, and explore solutions to its existing problems. In the process of design and
reform, we focus on understanding the social and institutional factors that influence
the formation of public space in the context of rapid urbanization in China. Then,
by comparing the similarities and differences between the public space influenced
under their distinct eastern and western institutions, we will select a certain urban
construction land for further design and reform based on fully understanding its

spatial properties by a specific value standard.
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Regional Science: Practice of Theories and Models
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IRTEZEXE N | The course is highlighted by combination of class teaching and simulation show with

field practice and operation. The students, under the instruction by the specific
tutors and on the basis of previous study and training on theories, principles and
manipulative skills in class, will participate in various sampling and pretreatment
activities in the field. The practices include collection of atmospheric, water, soil
and biotic samples ( involving preparation and use of different devices and
appliances, selection of target area, assignment and localization of sampling
sites) , pretreatment of different samples ( such as separation, extraction,
purification, concentration and so on) and preliminary measurements, and then

finish the final summary reports. The course is connected and supplied with other
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courses, for example, environmental monitor and experiment, aquatic
environmental chemistry, soil environmental chemistry, ecotoxicology and risk
assessment. By multidiscipline experiment design in multimedia environments, the
students will receive the training for comprehensively analyzing and studying the
environmental problems by different ways and routes, and understand and handle
the qualitative and quantitative technologies for the fate (e.g., source, formation,
transport and transform) of various pollutants and their ecotoxicological effects, as
well as the acquirement and compile means for data. Accordingly, course studying
will deepen the knowledge of environmental sciences, and enhance the whole

ability for analyzing and resolving the real problems.
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“Fine Arts Practice ( Field Sketching)” is the compulsory course for urban
planning undergraduate students. It is a continuation and extension of the course
“Drawing and Drafting” for the same intentions. One intention is to improve
students™ ability of observation and analysis of spatial form, and enhance their
artistic attainment; and another is to develop the skills of performance of space
form, learn the graphical language representing the spatial form accurately. In
addition, freehand techniques and basic chromatics are required.

The course consists of three parts: The first part takes five days for building
sketch, Historic buildings, modern architecture, landscape architecture and
architectural pieces in campus are selected; the second part takes four days for
urban landscape quick —sketches, Sketch objects are more diversified, including
palace historic site, the construction of the modern plaza, historic district, etc.;
The third part takes one day for computer — aided color design practice. All

sketching sites are chosen in Beijing city.
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Field Ecology is designated to train students the skills of observing, measuring and
recording ecological phenomena, and the ability of putting forward scientific
questions. It is obligatory for students majoring in Ecology. The field course is
based on the Peking University Saihanba Ecological Observatory in Hebei Province.
Eight field routes are designed to following the gradients of four main determinants
in this region: climate, vegetation, soil and human disturbance.

The students are required to record vegetation, soil data along the eight routes in
groups, leading by the teacher and teaching assisstants. The field data are
integrated for testing the hypothesis put forward in the field observations. Each
student has to submit a final report in the form of academic paper with part of the

field data and their knowledges in ecology.
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IRTEZEXZE AN | Urban planning is a subject which connects theory with practice closely. This
course, Comprehensive Social Practice Practicum, requires students to participate
in the specific research or projects of their teachers directly so that the students will
use their professional knowledge in practice. This course will help students
understand the knowledge in lecture deeply and have initial grasp of the basic
methods of research and practice on investigation, data collection, data analysis,
map drawing, etc.
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This course is for all the first year students of School of Earth and Space Sciences,

and will give a brief introduction about the Earth Sciences.
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“Historical Geology” is an integrated geological course aimed to teach students how
to use of the principles of geology ( related to physical geology, petrology,
sedimentology, paleontology and biostratigraphy, structural geology, etc.) to
reconstruct and understand the history of the Earth by analyzing the geological
records, such as minerals, rocks, fossils, deformations etc. The course introduces
students the basic concepts, principles, and theory used in study of the Earth
history. It also presents case study by introducing the geological history of China,
allowing students to understand better about the formation, development and
evolution of surface layers of the Earth (lithosphere, biosphere, hydrosphere, and

atmosphere ) .
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An introduction to Seismology, Earthquakes, and Earth structure , fE# ; Stein S &
Wysession M. ;
(HLERY) PR RLRN ) VR fR S BRia e A5
(Mo ) VR ARIB0T , XIS,

RERXER | HUFSHEF

RIERL AR | Geomagnetism and Geoelectricity

FIR 4 MR A T Bk e

RIRES i

EfeiRmE (SR = G STk b I &7/ RN R e




ik 5= ER Z 2k 233

IREARSE ST | AURERRE IR i o B SRR RO 50T 0 LA R 2 SR I
R A BIE S ATRFRIY ] A A X g 2 5 M A R — AR ) T
BT 4 BEG, Sh itt—2B TR 2 2T T DA b R 4 3~ o8 L b BR B A BT 1A 24
E R EERE

IRTEZEE N | This course focuses on the principle, methodology and achievement in
geoelectricity and geomagnetism.
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IRTEZEZE 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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IRTEZENE 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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IRTEZEZE N | 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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IRTEZE XN | 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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RIEFLZFR | Tonospheric Physics and Radio Wave Propagation
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IRTEZEE N | lonosphere 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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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
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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.

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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Human Geography: Places and regions in global context, E# : Knox P L and
Marston S.A. ;
Human Geography: Culture, society, and space,/E# :Blij H.J.D,
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IRFETELE N | 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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SERM Remote Sensing and Image Interpretation ,/F# : Lillesand, T.M., Kiefer, R.W. |

Chipman, J.W.;

Introduction to Remote Sensing, /E# : Campbell, J.B.;

Remote Sensing of the Environment: An earth resource perspective,’ﬁf% . Jensen,
J.R.;

CCRS Fundamentals of remote sensing,ﬁf% .CCRS;

NASA remote sensing tutorial,ﬁf%;NASA;
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IRFEHEZE 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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SETM Geographical Information Systems and Science, fF ¥ : P. A. Longley, M. F.
Goodchild, D. J. Maguire, etc.;
Introduction to Geographic Information Systems,/E# : Kang—tsung Chang;
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REHRXER | DESAUE A

RBERILAM | The Fundamental of Satellite Navigation and Positioning
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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 ATM’s. 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 Furopean 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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RIEELAM | Designing And Applications of GIS
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IRTEZEZE 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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WRIBENXEZR | Practice on RS, GIS and GPS
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IRTEZEXE N | 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 (leaming). 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 personality ). They are also unusually susceptible to
damage (psychopathology) .

Although we appear to be autonomous individuals, we are actually parts of a
larger organism known as the collective. Sociality is our species’ single greatest
adaptation and we will examine how people acquire and use it. We will examine
how we exchange information with others (language and communication) , control
others’ behavior (social influence) , and understand what others think, feel, and
do (social cognition) .

Hope you enjoy the journey!
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LECTURE_O01_INTRODUCTION. pptx ( 2 %H)
LECTURE_02_EMPIRICISM.pptx (4 2Hf)
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LECTURE_03_THE BRAIN.pptx (5 “#Hf)
LECTURE_04_SENSATION&PERCEPTION-EMBED. pptx( 5 “#Hf )
LECTURE_05_MEMORY.pptx (4 “#H})
LECTURE_06_CONSCIOUSNESS. pptx ( 4 2#H})
LECTURE_07_THOUGHT.pptx (4 “#H)
LECTURE_08_LANGUAGE.pptx (4 *#H})
LECTURE_09_EMOTION. pptx (4 2#H})
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LECTURE_15_SURVIVAL.pptx (4 *£0)
LECTURE_16_SELF.pptx (4 2#H)
LECTURE_17_PSYCHOPATHOLOGY .pptx (3 2#H})
LECTURE_18_REVIEW.pptx (1 24 )
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RIEFLAFR | Psychological Statistics (1)
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RIBEXE N | This course aims to help undergraduate students master basic theories and methods

in statistics, common statistical tools as well as experimental designs and methods
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in psychological studies. It will also help students to obtain basic logical reasoning
and experimental design skills that are necessary for psychological studies.
will

distributions, basics in probability, estimation, t — tests, z test, regression,

Specifically, the course cover discriptive statistics, basic statistical

correlation, chi—square tests, one—way and two—way ANOVA and some non-—

parametrical tests.
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5 8 WA (Frequency Distribution )
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B0 R EEWN SR 255381 (Repeated measures ANOVA

= IR Iy 225081 (2—Factors ANOVA) 5 /NIl Py
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S5 A B H I RR | 2R 5L 113K 7R (Oral presentation of the project)
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Psychological Statistics (2)
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IRERXE ST | OBGH(2) TR OB S AR R BEARE RS TSR, BT
OB (D) T RNE R O ESARESE T S I EEAE T, ARTRAY H AR
SRR 2 Q] TR b AL SRS RO PR B GE FR, FH rh BSd . AE a0 B
ARVERMETR X T TR A WFFE R PR i S0 BRGE T IS 1 1A,
IRIEHELE N | Psychological Statistics (2 ) is the second statistics course for Psychology
undergraduates. Extending the contents of Psycholoigeal Statistics I, it covers the
basic use of statistics in psychological research. It aims to teach students how to
properly process data from various psychological studies and applications. As a
mandatory course for Psychology undergraduates, it prepares them for Advanced
Psychological Statistics ( graduate—level course).
SEERE | JEEEL IS IO, 2 O 1 9P A,
MERERM | APRFELHE AT A, B4 B R IR AR, 1 — A % SPSs
RZEAR | GRS, A R 2 MR (— ) . FERRIUT R,
W
1. ANOVA: two—way mixed ANOVA, ANCOVA, Experimental Design
2. ANOVA HJ SPSS 444
3. Correlation; partial, nonparametric
4. ARSI SPSS 4 4
5. Regression (1) Simple, multiple
6. T 5[ )0 22 5 [m] /Y SPSS /44
7. Regression (2) Logistic
8. WA M/ SPSS A4
9. Reliability analysis
10. ATAEVEM T SPSS 428
11. Factor analysis
12. W5 i SPSS 44
13. Nonparametric tests I
14. Nonparametric test 11
15. L2 4E1THY SPSS v 4
#EHRX IREYIRZ (75%) , EHLERAE(25%) o
PERSHE | 1Rl 20% T HIK 30% AR E K 50% .
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oo (OB ST RGO A4  HAARE (SPSS BebFAMHTY M4 550y
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Social Psychology
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Social psychology includes how to interact with individuals and groups, and how
groups interact with each other. Social psychology can explain human behavior by
using psychology theories. This course includes main theories and concepts of the
mainstream social psychology. This course also analyzes how to apply social
psychology knowledge to social lives, including interpersonal relationship
development, communication and conflict etc.. This course also introduces culture

perspective to explain human behavior.
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RIEFELZFR | Experimental Psychology
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IRTEHLEN | Experimental psychology is a Basic course for Psychology students. This course
include introduction to scientific methods and research techniques in psychology.
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Experimental psychology focuses on the logic, principles and practices of
experimental approaches to psychological issues. The course is divided into two
parts: Theory and Practice. As for the Practice part ( Experiments in Experimental
Psychology) , we are aiming at preparing the student for their future experimental
research by a number of teaching experiments in different topical areas of
psychology. By engaging in actual laboratory work, students are guided to become
familiar with the research questions and experimental paradigms in various
branches of experimental psychology, which covers psychophysics, reaction time,
perception as vision and audition, attention, memory, problem solving, decision
making, language and so on. This course trains students capacity to design
experiments, conduct experimental control, analyze data and write research
papers, etc. Students are also expected to be able to evaluate a given experiment
design under rigid scientific criteria. Practice in teaching experiments is a key

component which contributes to the students’ passion for psychology.
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BEMEZR | DIENE

RIBEL B | Psychological Assessment
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RBHEXEN | The theroies and practical tests in pscyhological assessment will be introduced and

discussed in this course.




DESIAFIRZ 2R 283

BEEARBW | B
WERERME | 51 JE  OEIELE . DTS R (2 2FE)
RERAE 52 B DI RS R AE T (2 )
S5 3 JE D BRI L SRR (2 2EE)
S4B R B (2 AT
5 AREE(2 AR
56 Ji RUESIH (2 2
ST TR O BRI 4 OB 58 S BN 3 ) (2 2 )
58 W BN (2 A
559 J8 WAh I BE I (2 24
5510 5 AARIINEG B (2 )
S JE ARG . MMPI(2 2£H)
512 0 AARIES . MCMI=3 $54 1% : Drawing (2 “#)
513 JE &EHME . Rorschach and TAT(2 2#H})
B4 JH DGE SR (2 )
B5 JE s B EERIBLhITE] (2 2ERT)
15URE %I
HEAR e
FEBSIWE | S 10 537, B 40 43 5K 60 47,
ik
M Psychological testing: principles, applications, and issues (6th edition) , fE# .
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Handbook of Psychological Assessment,{E# : Groth—Marnat, G.,
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Developmental psychology iis the scientific study of systematic psychological
changes, emotional changes, and perception changes that occur in human beings

over the course of their life span.
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Development Across the Life Span,{E# :Feldman. Robert S.;
Discovering the Life Span,ﬁi%‘:Feldman. Robert S.
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Chapter 1. History of the Studies of Brain and Behavior
Chapter 2. The Methods of Physiological Psychology
Chapter 3. Vision
Chapter 4. Audition
Chapter 5. Attention
Chapter 6. Memory and Learning
Chapter 7. Emotion
Chapter 8. Awareness and Consciousness
Chapter 9. Social Cognition
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IRTEHELE N | Cognitive psychology focuses on the inner course of psychology events, rising from
the middle of 20th century. The fundamental aspects of cognitive psychology will be
talked in this course: sensation and perception, attention and consciousness,
memory and knowledge representation, imagery, language and decision making,
etc.

BEEARBN | W PREEE T 2R T RO B R e SR 5 R A A R R
BB AR R B TR LAY fE

MERENRME | Introduction (1 lecture)

R RS 5 e Perception (2-3 lectures)

Attention and Consciousness (2-3 lectures)

Memory and Knowledge Representation (3-4 lectures)
Imagery (1 lecture)

Language Processing (3—4 lectures)

Problem Solving and Creativity (1 lecture)

Reasoning and Decision Making (2-3 lectures)
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Organizational behavior is a discipline aims to search the attitudes and behaviors of
individuals and groups in organization. Organizations attach great importance to this
discipline for it is proven to be of great help to make them more effective and
competitive. Also, how to retain the most inspiring people and motivate employee is
another question it concerns. It has developed over one hundred years in the
western country though only has a short history in China. It is a fundamental class

for students major in management psychology.
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This crouse introduce the definition and history of abnormal psychology;

Also include medical science, psychodynamic, model of behaviour and society;
The expression of mintal disorder; perception, attention, memory, schizophrenia,
obsessive—compulsive disorder, phobias, anxiety disorders; personality disorders,

sexual and gender identity disorders, etc.
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Mathematical Analysis (III)
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Mathematical analysis (IIT) is one of the most important courses for the students
who wish to study the mathematics and related subjects. The course mainly includes
the theory of differentials and integral of functions of several multiples.The course is
a basis for many courses such as differential equations; differential geometry,
functions of one complex variable; real analysis, probability; basic physics, ete.

The course provides the training for the mathematical thinking and skills.
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RBERXAM | Introduction to Information Science and Technique
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This course is a lecture class. Several well —known professors from school of
electronics engineering and computer science Peking University are responsible for
the particular subjects. The subjects include introduction of information technology,
computer software, computer architecture, computer network and information
system, computer theory, computational linguistics and machine translation,
wireless communication, optical communication, physical electronics and
nanotechnology, quantum electronics and laser sciences, microelectronic devices
and technology, system on a chip, micro — electromechanical systems, machine
perception, and multi-media process.

Through this course, students can overview all the information technology and

clear the road map of the IT field.
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RBERLAM | Practice of Programming in C&C++
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REBEXEN | Credits: 3
Mission ; Master fundamental grammar, Class library and Standard template library
of C+ + language, understand basic thoughts of enumeration, recursion and
dynamic programming, and able to practical application.
Data Structure and Algorithm, Computer Science
Topics include C++ grammar, Class library, basic algorithms, Object—oriented
programming and Standard Template Library.
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IRTEEXLE N | Experimental Programming Practice is a basic and important programming course
for students who have the experience of informatic olympic when they were in
middle school. Its contains two parts; the object oriented ¢++ programming and the
exploring and discussing about algorithm issues.
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Understand principles and theories of Data Structures and Algorithms; complexity
analysis and tradeoff, able to design and implement efficient and effective data

structures and algorithms to solve problems.
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Covers programming, data structures, and algorithm analysis.
Topics include the organization and implementation of fundamental data structures
such as list, binary tree, tree and forest, graph; the efficient sorting and searching

algorithms ; complexity analysis and tradeoff; data abstraction and problem solving.
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Understand principles and theories of Data Structures and Algorithms; complexity
analysis and tradeoff, able to design and implement efficient and effective data
structures and algorithms to solve problems.

Covers programming, data structures, and algorithm analysis, especially advance
data structures.

Topics include the organization and implementation of fundamental data structures
such as list, binary tree, tree and forest, graph; the efficient sorting and searching
algorithms ; complexity analysis and tradeoff; data abstraction and problem solving;

advance linear structures, and advance tree strucutres.
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Understand principles of problem solving and software engineering with
fundamental data structures and classical algorithms, able to design and implement
practical applications with efficiently and effectively.Covers algorithm analysis and
software engineering. Topics include classical algorithms, such as enumeration,
backtracking, divide and conquer, greedy, and dynamic programming;
fundamentals of software engineering, such as programming style, design, testing,

debugging, scalability and project management.
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Combining with another two courses in discrete mathematics, i.e. Algebraic
structures and combinatorics and Mathematical logics, this course will build up a
foundation for students to learn other computer major courses, and will train
students on their ability in abstract thinking and rigorous proofs and inferences.

Topics include the naive set theory; the basic concept of set, binary relation,
function, natural number and cardinality; the graph theory: the basic concept of
graphs, Eulerian graphs and Hamiltonian graphs, trees, the matrix representations
of graphs, planar graphs, graph colorings, dominating sets, covering sets,

independent sets, matchings, weighted graphs and their applications.
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IRIEHEZE N | This course is for computer scientists, computer engineers, and others who want to

be able to write better programs by learning what is going on “under the hood” of a
computer system.

Our aim is to explain the enduring concepts underlying all computer systems,
and to show you the concrete ways that these ideas affect the correctness,

performance, and utility of your application programs. Other systems books are

written from a builder’ s perspective, describing how to implement the hardware or
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the systems software, including the operating system, compiler, and network
interface.

This course is taught from a programmer’ s perspective, describing how
application programmers can use their knowledge of a system to write better
programs. Of course, learning what a system is supposed to do provides a good first
step in learning how to build one, and so this book also serves as a valuable

introduction to those who go on to implement systems hardware and software.
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. Bits and Bytes/Integers L1 (datalab) out
—.. Floating Point

P4 . Machine Prog: Basics L1 due

1., Machine Prog: Control 12 (bomblab) out
7~ . Machine Prog; Procedures

. Machine Prog: Data 1.2 due

J\. Machine Prog: Advanced L3 (buflab) out
JU. Processor Arch: ISA&Logic L3 due

+ . Processor Arch: Sequential 14 (archlab) out
+— . Processor Arch: Pipelined L4-a checkpoint
.. Program optimization L4-b checkpoint
1=, The Memory Hierarchy 14 due

P4, Cache Memories L5 (cachelab) out

o W

475 Linking

+-& . ECF: Exceptions & Processes L5 due
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1\, ECF: Signals & Nonlocal Jumps
T JL. System Level 170
., Virtual Memory: Concepts

L6 (tshlab) out

L6 due
L7 (malloclab) out

—+— Virtual Memory: Systems
— .. Dynamic Memory Allocation
— = Internetworking

P4, Network Programming
—+1 . Web Services L7 due
—75. Concurrent Programming L8 (proxylab) out
~ 1. Synchronization; Basic

—+/\. Synchronization; Advanced L8 due
1L, Thread-Level Parallelism
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IRTEZEXE N | The mission is as follows; Learn the algebraic and combinatorial methods

frequently used in the modeling and analysis of discrete structure, know the related
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theory, representation methods, and analytical techniques, further cultivate and
train students’ abilities of abstract thinking and logical reasoning, and let students
know the applications of related mathematical tools to computer science and
technology.

The topics include the composition of algebraic systems; homomorphism,
isomorphism, congruence, and quotient algebra; semigroup and monoid; group;
ring and field; lattice and Boolean algebra; combinatorial existence theorems;
combinatorial counting formulas; recursion equation and generation function;

inclusion—exclusion principle; Polya theorem.
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IRTEZEXE M | “ Algorithm Design and Analysis” is an important course for the major of computer
science. This course introduces the basic models of algorithm design, the basic
methods of algorithm analysis and the semi formal description of the problem as
well as the proof of the algorithm. It will help the junior students of computer
science establish a complete and systematic method for analyzing and solving the
problem.
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IRTEZEZE N | This course is an introductory undergraduate course on the design and analysis of

algorithms.
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Covers computer science.
Topics include divide —and —conquer, dynamic programming, greedy algorithms,
branch and bound, NP completeness, randomized algorithms, approximation

algorithms and sorting.
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This course is an introductory undergraduate course on the design and analysis of
algorithms. Covers computer science.Topics include divide—and-conquer, dynamic
programming, greedy algorithms, branch and bound, NP completeness,

randomized algorithms, approximation algorithms and sorting.
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IRTEHELE N | This course covers microelectronics, electronic engineering. Topics include basics
of semiconductor and devices, electronic circuits and systems, IC Fabrication
Process and design work—flow, state—of—the—art technologies in related areas.

The mission of this course is to understand the curriculum setup concerning
microelectronics and circuits, comprehend the fundamental concepts and trends in
these areas, as well as learn some basics of electronic circuit and systems.
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IRFEHEZE N | Mission : Know well and master the methods of welding, basic equipment, such as
power supply, oscilloscope, and signal generator.
Learn the basic knowledge and skills of electrocircuit, train the practical ability
and form good experimental habits.
Train the ability of independent thinking, scientific thinking, and knowledge
innovation.
Cover computer, electrics, electronics and engineering.
Topics include basic welding exercise, the functions and how to use multimeter,
regulated power supply, oscilloscope, assembly and test of some simple circuits,
regulated power supply and radio.
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This course is an important basis courses for computer science , communications ,
electronics and microelectronics, information engineering, automation and related
professional.  The goal is that, let students master the internal structure and
working principle of microcomputer, and have the ability to program in Assembly
language, as well as familiar with computer hardware interface.

Our school in the department of computer science, electronics, microelectronics,
intelligence science, Yuan Pei ,as well as physics, this course has been opened
for many years. In terms of the curriculum , experimental equipment, teaching

methods , teaching materials, we have accumulated many experiences.
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RIBRXAM | Lab on Computer Organization and architecture

mREG | (RAERAYE

BIRES HhC

FfsiRiE Bx

RIERXE T | MRS REEH I E T2 T IR AR 07 B AR R A 5
SRS EARSS &, e A R S e BT R R SRR L, RS E Y
Bz T8 R S5 AR RN | 3 5 552 3 P B 5 AR BT TP RE A B 5
Wi, ASTREEHIX SR PNTF KN SIS 4 A3k 45 4 (2 e &
GELE ) J5 T LA R 2 1 B B R 5 1 A SRR
AR EENA R
1. 38 30 224 Fi RSN IR e B 20 A, =5 >0 TS LE RE A DI o DU 2 402 20
FEFF I FERR I
2. BETIFIAE 4 R GE RISC-V | % ) FF S A8 2 U Ak RGBT |
R TR IF AR SR PR T AL 28 G 45 b SE A M R AR Al B Y
RIS
3. X TR HIE RS TR G 51 R 2 T AR R A5
TAESH AR ZOGHR I FRUHS RGBT A E PEATIR

IRTBZELEN | As the lab of compulsory major course, computer organization and architecture , our

course aims to combine the basic principle of computer architecture with practice,
and to supply students the chance of building a real complete computer system by

themselves. Through hot topics of applications such as cloud computing and big




EERZERAZR EA

data, students can know how architecture should affect the performance of
computer system.The course is managed by professor Liu Xianhua, Sun Guangyu,
Liu Feng and Yi Jiangfang. They have been engaged in computer architecture
several years with rich experience. The below is course outline ;

1. Study the performance metrics through analysis of hot applications and grasp the
choose guidelines of benchmark.

2. Study RISC-V open ISA and implement instruction simulator, cache simulator,
branch prediction simulator and etc.

3. Introduce mainstream and hot topics in computer architecture.
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RIBEXEZTR | Numerical Methods (B)
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IRTEZEZE N | The course consists of the several core parts: numerical methods for system of

linear algebraic equation, matrix eigenvalues and eigenvectors, numerical

differentiation, numerical integration, interpolation, numerical methods in
mathematical optimization, numerical methods for ordinary differential equations
and partial differential equations, fast fourier transformation ( FFT), and so on.
These contents are considered to represent the necessary foundation subject
material. The teaching content is general but novel, because it covers the

fundamental numerical methods and the latest results in computational
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mathematics. The course mainly introduces the numerical methods, but is also
related to their mathematical theories and applications.
The object of the course can be any undergraduate graduate from science and

engineering, but or other student engaged in scientific and engineering computing.
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An introduction to numerical analysis,’ﬁf%ﬁ;] . Stoer and R. Bulirsch;
Numerical analysis,/E# :R.L. Burden,D. Faires,
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Principle of Circuit Analysis
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Prereq: Advanced Mathematics, Electromagnetism
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Prereq: Advanced Mathematics, Electromagnetism

Credits: 4

Mission ; Understand fundamental principle and theory of circuit analysis, able to
analysis and calculate circuits, able to do practical applications.

Covers electrics, electronics and engineering. Topics include KVL and KCL law;
Thévenins and Norton’s theorem; time— and transform —domain circuit analysis;

two—port Network analysis; lossless transmission line analysis.
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IRFEELE N | Mission; Understand fundamental principle and theory of circuit analysis, able to
analysis and calculate circuits, able to do practical applications.
Covers electrics, electronics and engineering. Topics include KVL and KCL law;
Thévenins and Norton's theorem; time— and transform—domain circuit analysis;
two—port Network analysis.
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Probability and Stochastic Processes
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Probability and Stochastic Processes is a fundamental theoretical course for students
majoring in science and engineering, which is also mathematics to research the
intrinsic rule of random phenomenon. Accompany with the development of the
scientific technologies, Probability and Stochastic Processes has been applied in
several areas such as digital communication system, signal processing, control
theory, adaptive filtering and so on. This course helps the students understand the
basic theories and methods of Probability and Stochastic Processes, makes the
student handle the basic ideas and methods to deal with the random phenomenon
ability to solve the corresponding problems by

and develops the students’

Probability and Stochastic Processes analysis.
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IRFEHELE N | This course covers wave motion, electromagnetic theory, propagation of light,
geometrical optics, superimposition of waves, polarization, interference,
diffraction, fourier optics, lasers and more. Understand fundamental concepts and
theory of geometrical optics, able to calculate optical path and image, understand
aberration and evaluation rules of image quality. Understand fundamental
concepts and framework of wave optic, able to do practical applications of optical
phenomena.
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This course is opened for the School of Electronics Engineering and Computer
Science, School of Physics and School of Yuanpei students can also be elective.
The course includes the main properties of analytic functions, the series solution of
ordinary differential equations and integral transformation method, I" function and &
function, the basic solution of second order linear partial differential equations,
and basic special functions and its applications, As the needs of the students of the
School of Information, strengthened appropriately introduced and commonly used
second—order linear integral transform the specific application of the basic solution
of partial differential equations, which involves the first lesson advanced
mathematics and physics, and is closely related with the follow—up course. Through
this course learning, the student should be to master the basic knowledge of the
theory of complex functions, for several integral transform (the Fourier transform
and the Laplace transform) and its applications in practice. Focus grasp the
establishment of mathematical physics equations and boundary conditions
established, especially the Society of separation of variables, such as the basic
method for solving hyperbolic equations, parabolic equations and elliptic
equations, familiar with a number of common special functions, such as Legendre
polynomials, Bessel functions and spherical Bessel functions, and to understand
their nature. Students after learning of basic transport phenomena physical simplify
and modeling, mathematical solution of the general problems in electrics,thermal ,

magnetism mechanics.
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IRTBEXE N | Topics include Common Semiconductor Devices, Basic Amplifying Circuits,
Integrated Operational Amplifiers, Feedback in the Amplifying Circuits, Waveform
Generation and Conversion, Power Amplifiers.
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AE 1B Y Hi%méﬁ%%ﬂﬂfﬁ TEFRE BER B (2N e 20b 1k
Wb AT — LU TR SO TR BE R BE T T #E AT 40 , 7 2 8 X A X R
I, DAXHZIRBR MBI T SRR
IRTEEXE N | Electronic Circuits is one of the fundamental courses for students of electronics —
related science and engineering areas. Evolved from the original course, this course
is designed for advanced students who are more open—minded, more capable, more
devoted, and ready for a more modern way of teaching—and—learning.
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SERH (HLTERi) M T2 A,
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REFXER | HFEHER

RIBEX B | Digital logic circuits
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BRIES s

SfgiRiE R T FL I

RERSE ST | BT BT H B RO BEORFIE B ik R Te 4 2R i Tt
RGP AR B BT OOR B LS BT B RETFHL R e
YR R Geh BA BB AL, BT 2 5 i DR R e A S BB R
S — IV E A R R B PRAR , H AR FE 50K IR R RUR SR R
AP B AR, A 2 Al U R AR “ R BN PR URAR T
{5 SR AR AR =B T2 AR ARG A TR, R S 2RI S R P
PR 3 2R/ NIEIRS 2 220, 2400 4,

TEAREEH , Al A IR A S ) B2 R B B AT RGBT e By Al 1

PEARECF R A A 5 MO AR I T R AR AR
4% SSI . MSI,MEMORY , ADC/DAC ,CPLD Fl FPGA #5412y fig A8 FH 7
%, 5 I REPERATE 5 VHDL, 120 AR BT RGBT Ik,

IRTEZE XM | The principal goal of this course is to provide an introduction to digital logic circuits

analysis and design, which is the basis for digital system development. The
student, at the completion of the course, should be able to analyze and design logic
circuits by understanding formal foundations and selected design techniques.

The course is made of four main topics. The first topic examines the number
representations used in today *s digital systems and discusses their arithmetic
properties and conversion techniques. The second topic deals with Boolean algebra
theory. Here, students learn to analyze and synthesize combinational logic circuits.
The third subject area deals with analysis and design of clocked sequential circuits,
in which feedback is present. The last topic provide an introduction to modern
programmable logic devices and hardware description languages ( VHDL). In this
section, students learn to design digital logic system using VHDL, with all designs
synthesized on CPLD/FPGA chips.

The following contents are normally addressed,

Chl. Number Systems and Codes.
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Positional Number Systems. Octal and Hexadecimal Numbers. General Positional -
Number—System Conversions. Addition and Subtraction of Nondecimal Numbers.
Representation of Negative Numbers. Twos—Complement Addition and Subtraction.
Ones * — Complement Addition and Subtraction. Binary Multiplication. Binary
Division. Binary Codes for Decimal Numbers. Gray Code. Character Codes. Codes
for Detecting and Correcting Errors. Codes for Serial Data Transmission and
Storage.

Ch2. Digital Circuits.

Logic Signals and Gates. Logic Families. CMOS Logic. Electrical Behavior of
CMOS Circuits. CMOS Steady—State Electrical Behavior. CMOS Dynamic Electrical
Behavior. Other CMOS Input and Output Structures. CMOS Logic Families. Bipolar
Logic. Transistor — Transistor Logic. TTL Families. CMOS/TTL Interfacing. Low —
Voltage CMOS Logic and Interfacing. Emitter—Coupled Logic.

Ch3. Combinational Logic Design Principles.

Switching Algebra. Combinational — Circuit Analysis. Combinational — Circuit
Synthesis. Programmed Minimization Methods. Timing Hazards. The ABEL
Hardware Description Language. The VHDL Hardware Description Language.

Ch4. Combinational Logic Design Practices.

Ch5. Bistable Elements. Latches and Flip—Flops.

Ch6. Sequential Logic Design Principles.

Clocked Synchronous State — Machine Analysis. Clocked Synchronous State —
Machine Design. Designing State Machines Using State Diagrams. State —Machine
Synthesis Using Transition Lists. Another State — Machine Design Example.
Decomposing State Machines. Feedback Sequential Circuits. Feedback Sequential -
Circuit Design. ABEL Sequential — Circuit Design Features. VHDL Sequential -
Circuit Design Features.

Ch7. Sequential Logic Design Practices.

Sequential —Circuit Documentation Standards. Latches and Flip—Flops. Sequential
PLDs. Counters. Shift Registers. Iterative versus Sequential Circuits. Synchronous
Design Methodology. Impediments to Synchronous Design. Synchronizer Failure and
Metastability.

Ch8. Memory, CPLDs, and FPGAs.

Read-Only Memory. Read/Write Memory. Static RAM. Dynamic RAM. Complex

Programmable Logic Devices. Field—Programmable Gate Arrays.
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ifi 5 VHDL, WP SR 07 R G ik
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Lecl ; Digital Design Overview
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Lec2 ; Number Systems and Codes
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Lec3: Digital Circuits—CMOS Logic
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Lec4 . CMOS Electrical Behavior

CMOS HL U,
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Lec5 ; Digital Circuits—=TTL Logic
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Lec6 ; Switching Algebra
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Lec7 : Combinational Logic Circuit Analysis and Design
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Lec8 ; Combinational Logic Design with VHDL
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Lec10; Combinational Logic—Feedback Analysis
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Lecl1;Latches and Registers
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Lec12 ;Sequential Logic Circuit Analysis
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Lec13:Sequential Logic Circuit Design—Synchronous
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Lec14 ;Sequential Logic Circuit Design—Asynchronous Design

B st i B o M 5 it

L G A SE A Aasgmi 7 (R E B ik 7

Lec15 ;Sequential Logic Design: Sequential Logic MSI/SSI
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Lec16;System Design—Sequential Logic Design with VHDL
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Lec17 ; System Design—Synchronous Design Methodology
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Lec18;System Design—Memory
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Lec19:System Design—PLD(FPGA)
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Lecl ; Digital Design Overview

Lec2 ; Number Systems and Codes

Lec3 ; Switching Algebra

Lec4 ; Digital Circuits—CMOS

Lec5 ; Digital Circuits—TTL

Lec6 ; Combinational Logic Circuit Analysis
Lec7 ; Combinational Logic MSI

Lec8 ; Combinational Logic Design

Lec9 ; Register

Lec10;Sequential Logic Circuit Analysis
Lecl1:Sequential Logic MSI

Lec12;Sequential Logic Design

Lec13:CAD TOOLS/Combinational Logic Design
Lec14 ;System Design—PLD( FPGA)
Lec15 ; System Design— Case Study
Lec16;System Design—Clock/Memory/ADDA
Lec17 ; System Design—Asynchronous Circuit
Lec18 ; Introduction to Digital Integrated Circuits
Lab0: Project Proposal

Lab1:CAD TOOLS/VHDL

Lab2 . Sequential Logic Design with VHDL
Lab3; Project

Lab4 : Project Seminar
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Advanced Digtial Logic Design
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IR

The system—on—chip (SOC) is the key technology of the information industry in
today’ s real —world applications including wireless communication, smart phone,
smart TV , Internet of Things (IOT),etc. To teaching state —of —the —art digital
system design practices and SOC design concepts, this course gives students an
understanding of digital system design techniques, including top —down design,

FSM design, introductory video game and computer design, and detailed

electronics characters and timing issues, through lectures, labs, and a 5 week
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design project.

The Topics will cover number systems for computers, Boolean algebra,
combinational circuits, sequential circuits, VHDL, Memories, and programmable
logic devices. The students will gain experience with computer—aided design tools
for implementation with programmable logic devices to design a real—world digital
system case like digital clock, video game, and microcontroller based on an

evaluation board ° Magic—FPGA’ by teamwork.
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Lecl : Digital Design Overview (U F T HER)
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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,
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in addition to traditional professional, this course is affecting an increasing number
of other professional and areas.

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

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

and laying a solid foundation for them.
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“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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Classical Electrodynamics is an advanced course which goes beyond the
intermediate level course Electromagnetic Field Theory and provides a solid basis
for further studies, research and work in classical and quantum electrodynamics,
plasma physics, radiation physics, space physics, astrophysics, solid state physics
etc.

Syllabus .

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

2. Relativity; Lorentz transformations, 4—vectors, relativistic dynamics, the covariant
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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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RIERLAM | Fundamentals of Solid State Physics
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IRFETELE N | This course introduces the fundamentals of solid state physics, including the basic
concepts, important methods and physical models, giving students a solid
foundation for the follow—up courses (e.g., semiconductor physics, semiconductor
device physics, etc.) and their future research.
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IRTEZEXE N | This course provides a detailed introduction to the principal classes of

semiconductor physics in modern microelectronics. The following topics and
correlated theory bases will be discussed such as crystal structures, electron band
structures, charge carrier statistics and transport, impurities and effective mass
theory, non - equilibrium states and the generation and recombination processes
of carriers, p—n junctions, metal = semiconductor ( M/S) contact, and metal -

oxide— semiconductor structure. This course should provide a basic understanding
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of the physics and fabrication of the principal classes of semiconductor materials

and devices in modern microelectronics.
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Seminar of Semiconductor Physics
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This is a seminar course or cocurriculum, designed to the undergraduate students
who are taking the course of semiconductor physics. The major object of the course
is to help the students more deeply understand the principles, methods, and
applications of semiconductor physics theory. The course also provides an open
discussion platform for the students with the professors on the frontier scientific

research topics related to the semiconductor physics and technologies.
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SRS, A AR E A, DLAR R A 416 H I s B 3 R AR
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Digital Logic is basic course of microelectronics, which based on digital electronic
technology, and involves in the basic principles, basic analysis and design methods
of digital technology. Through studying this course, students will acquire the basic
theory, basic knowledge and skills of digital technology, will master basic digital
logic circuit analysis and design methods, so that students have the initial capacity
to solve the problem of digital logic, and lay the foundation for the subsequent
course of learning digital systems.

Part theory of the digital logic bases on the mathematical logic, especially the
theory of Boolean algebra and sequential machine. Digital logic can be divided into
combinational logic and sequential logic. The combinational logic teaches the
analysis and design method of the combination circuit, combinational logic
optimization, as well as the standard module combination circuit; Sequential logic
teaches basic timing devices, standard module synchronous sequential circuits,
analysis and design method of synchronous sequential circuit, and its optimization.
ADC and DAC basic principle will also be involved in this course. In addition,
hardware description languages and FPGA knowledge will also be involved in this

course.
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SERSTE | HEOTR T 40% (CBHEARIAFPCA 525 KSR 60%
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H#t Digital Design—Principles and Practices , fE# :John F. Wakerly,

BEAN | CHFIOF BTSRRI ) I Wakerly % A 57E.

REFLER | HFEMBEFEE

IRIEELAIR | Principles of Digital Integrated Circuits
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IRFEHELE N | Prereq: An Introduction to Microelectronics and Circuits , Semiconductor Physics,
Digital Logic Circuits
Credits: 3
Mission ; Understanding fundamental principle of digital integrated circuit, able to
analysis and design circuits, able to do practical applications.
Covers microelectronics and electronics engineering.
Topics include semiconductor process and devices; MOS invertor; static CMOS
circuits; dynamic CMOS circuits; low power CMOS circuits; combinational
circuits ; sequential circuits; CMOS input/output design; MOS memory.
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SERM (R B - B L)  VE# : Rabaey 55,

REFXER | FIERMYIE

RIEEL AR | Semiconductor Device Physics
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IRTBEXEN | Semiconductor Device Physics
Prereq: Semiconductor Physics
Credits: 3
Mission ; Understand fundamental principle and theory of semiconductor device,
able to analysis and calculate -V, frequency and breakdown characterization of
basic semiconductor device such as Diode, BJT, MESFET, and MOSFET .
Cover microelectronics.
Topics include PN Junction Diode; BJT; SBD; MESFET; HEMT; MOSFET.
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SEHH Semiconductor Devices Physics and Technology , /E# :S. M. SZE

RERLER | FIEREYETIIIE

RIEELHZIR | Semiconductor Device Physics Seminars
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IRFEHELE N | In this course, students will using the fundamental principle and theory of
semiconductor device to explain the characteristics of LED, Solar, nanoscale
MOSFETs, power devices and so on. They can also be attracted to how to optimize
those devices, and get a better understanding of the fundamental principle and
theory of semiconductor device.
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IRFEHELE N | Microelectronic device testing experimental course will teach microelectronics
testing technology using several common and important instrument test methods and
experimental principles, to enable students to master several commonly used in
microelectronic device testing apparatus and method; learning to master the
analysis of experimental data and processing methods, learning to master the 1C
chip to reverse the process and methods of design and so on. Curriculum training to
enhance practical ability of students.
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RBEEXAM | Analog Circuits
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IRFEHELE N | This course is obligatory for all majors associated with electronics. It is about

analysis, structures and applications of low—frequency analog circuits, including
basic semiconductor devices, amplifier principle, characteristics and applications
of integrated operational amplifier. Students should master the theoretical and
practical knowledge about analog circuits after this course and get prepared for the
study of analog integrated circuits.

As an obligatory course for students in Microelectronics, this course is taught in
the fall semester of Grade II. The students should have learned some courses like
Introduction to Microelectronics and Circuits, Circuit Analysis, and will learn

Analog Integrated Circuit. Therefore, this course has both broadness and depth

with a little emphasis on integrated circuit over discrete circuit. For example, the
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semiconductor devices are focused on BJT, MOS, diode, capacitor and resistor in
IC especially CMOS technology. MOS transistor is analyzed more intensive than
BJT.

Theory and application are both important for this course. The principle of
amplifier, frequency compensation and feedback are examples of the theory part,
while the application includes the computing circuits such as addition/subtraction,
differentiation/integration, and exponential/logarithmic algorithm. Instrumentation
amplifier, filter, signal generator, and regulator are also included. Analog Circuit
Laboratory is recommended to study to further understand what has been learned in

this course.
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Principle of Analog Integrated Circuits

Prereq: An Introduction to Microelectronics and Circuits, Semiconductor Device
Physics, Principle of Integrated Circuits Process

Credits; 3

Mission ; Understand fundamental principle of analog integrated circuit, able to
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analysis and design analog circuits,

able to do practical applications.

Covers microelectronics and electronics engineering.

Topics include MOS device physics; single — stage amplifiers; differential
amplifiers; current mirrors; frequency response of amplifiers; noise; feedback;

operational amplifiers; stability and frequency compensation.
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Design of Analog CMOS Integrated Circuits,/E#4 ; Behzad Razav,

SERR | (CMOS MBI M M) IE7% B
Analysis and Design of Analog Integrated Circuits ( Fourth Edition) , /£ # : Philip
E.Allen %,
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R AR | Integrated Circuit Design Laboratory
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IRTEZEXE N | Understand fundamental principle of integrated circuits design methodology, able to
design digital and analog IC using semicustom and custom methods, able to do
practical tradeoff.
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REFXER | WARMARGLLEI

RBERILAM | Micro-Nano Integrated System
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This course is major for 1st grade undergraduate students who are interested in
micro— electronics. The class will cover foundamental knewledge, experient and
application of micro — nano Integrated circuit, including devices, design and
MEMS. Professors will lead the students into frontier of the micro—nano field and
encourage them to challenge the new techniques by discovery, analysis and solve
problems. The studens will involve into certain experiental training process and
application programs, this will give them chance to get into International Contest of

Applications on Micro—Nano technologies(iCAN).
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The student can understand fundamental principle and theory of telecommunication
systems and to be able to apply to the practical applications by studying the course
of Principle of Telecommunication. The topics cover signal analysis, electronics
and engineering, including Basis of telecommunication systems; Linear and angle
modulations for analog signal Transmissions; Sampling, quantizing and coding of
analog signals; Pulse code modulation; Code patterns and their spectrum
characteristic, inter — symbol interference and system performances of digital
baseband Transmissions; Modulation/demodulation and system performances of
Binary Digital Modulated Transmissions; Modulation/demodulation and system
performances of M —ary Digital Modulated Transmissions; Optimum Receivers;
Phase Locked Loop; Synchronization.The characteristic of this course are listed as
follows :

1. To emphasize the understanding of fundamental concept, principle and
analytical method.

2. To emphasize the understanding of physical meaning and pattern for the theory
and principle.

3. To develop the ability of the theory with pratice.

4. To develop the independent thought, scientific mode of thinking and creative
spirit.

5. To emphasize the Theoretical basis and telecommunication background and to

develop the sphere of knowledge.
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Understand fundamental concepts and principles of computer networks, understand
the computer network architecture and master the TCP/IP protocols, understand
technology characteristics and development situation of computer network related
fields, able to develop basic computer network applications.

Topics include computer network architectures ; switching technology; congestion
controlling, error detection and correction; wireless transmission; network layer
functions and related protocols —IPv4 \ IPv6 \ ICMP \ ARP \ RARP \ DHCP \ NAT,

routing algorithms ; mobile computing concepts; UDP\TCP ; multimedia ete.
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IRTEZEXE N | Software Engineering curriculum is an important curriculum majored in computer

science and technology and related fields. This curriculum is intended to provide
students with an overall view over software engineering as an engineering discipline
and with insight into the processes of software development. Its main objective is to
train students to use the principles of software engineering, software development
methods and technologies in the development and maintenance of software. At the
same time, this curriculum will cultivate students with a range of capabilities,

including engineering ingredient and professional practice, problem—solving and
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project management ability, professional ethics and relevant laws knowledge,
international exchange ability, organizational and management skills, discipline
and teamwork, initiative and creativity, the ability to study independently and
actively, etc.

In order to train high level, innovative and interdisciplinary software engineering
talent with international competitiveness, we actively explore and promote software
engineering education. By integrating teaching experience, research experience on
large—scale national software engineering projects, and latest research findings in
software engineering frontier, we make a series of practices to reform Software
Engineering curriculum, and achieve good result. Software Engineering curriculum
is honored as “National Level Excellent Course” by Ministry of Education of China
in 2010.
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