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

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

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

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

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

mathematical model to solve the real problem.
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IRIEHELE N | Lectl Introduction

Part 1. Basic numerics

Lect2 Lagrange and Newton Interpolation

Lect3  Spline interpolation

Lect4 Least squares fitting

Lect5 Numerical integration; basics

Lect6  Gaussian quadrature

Lect7 Adaptive integration and advanced topics

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

Lectl0 Eigenvalue problems

Lectll BVP problem for ODE

Lectl2 Newtons method for solving nonlinear equations
Lectl3 FFT

Lectl4  Basic Monte Carlo methods

Lectl5 Metropolis algorithm

Lectl6  Simulated annealing and genetic algorithm
Lectl7  Stochastic Simulation Algorithm ( SSA)

Part II; Basic asymptotics
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Lect18
Lect19
Lect20
Lect21
Lect22

Laplace asymptotics

Stationary phase approximation
Regular perturbation method
Method of averaging

Singular perturbation method

BEEARBR | BN B I B RS 1 T B, i B Y S 0 A T B
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NBERERME | Lectl Introduction
ISz 2 B 53 i Part I. Basic numerics
Lect2 Lagrange and Newton Interpolation
Lect3  Spline interpolation
Lect4 Least squares fitting
Lect5 Numerical integration; basics
Lect6  Gaussian quadrature
Lect7 Adaptive integration and advanced topics
Lect8  Simple iteration methods for solving linear system
Lect9 Advanced iteration methods
Lectl0 Eigenvalue problems
Lectll BVP problem for ODE
Lectl2 Newtons method for solving nonlinear equations
Lectl3 FFT
Lectl4 Basic Monte Carlo methods
Lectl5 Metropolis algorithm
Lectl6 Simulated annealing and genetic algorithm
Lectl7  Stochastic Simulation Algorithm ( SSA)
Part II; Basic asymptotics
Lect18 Laplace asymptotics
Lectl9  Stationary phase approximation
Lect20 Regular perturbation method
Lect21  Method of averaging
Lect22  Singular perturbation method
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Foundations of Machine Learning
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This course is designed to give undergraduate students an introduction to the main
principles , methods, algorithms, and theoretical basis needed for further study in

machine learning.
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SEER Machine Learning; A Probabilistic Perspective,ﬁf% :Kevin P. Murphy;

Computer Age Statistical Inference: Algorithms , Evidence ,and Data Science ,E#
Bradley Efron and Trevor Hastie
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IRIEEZE N | Mathematical analysis (Il ) is one of the most important courses for the students

who wish to study the mathematics and related subjects. The course mainly includes
the theory of differentials and integral of functions of several multiples. The course
is a basis for many courses such as differential equations; differential geometry,

functions of one complex variable; real analysis, probability; basic physics, etc.

The course provides the training for the mathematical thinking and skills.
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RIBENX BT | Methods of Mathematical Physics (1)
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RIEZLE N | This course is set for the students with physics major of the School of Physics, but
also can be reference for students with other physics class of majors. On the basis of
Calculus ( calculus of one variable and several variables, power series and Fourier
series , ordinary differential equations, vector analysis, linear algebra) , this course
focuses on the basic properties of analytic functions and its applications, including
the I" function, integral transform and 8 function, and on preparing for the
subsequent methods of mathematical physics (Part 2) and the relevant physics
theory courses.
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SEHER CBEF BT E AR ) B R CBUF k) e 503U
Advanced Calculus for Applications ,fE# :F.B.Hildebrand;
(BB E R EEE T ) AR ARIAE ; CBUA W BINE) AEH RE R,

RERXER | BFYEITE (T)

WRIERX A | Methods of Mathematical Physics (2)

FR AL Py HE B

BRIES 3

SEfeiRiE R BeE B R (L)

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

IRIEZEZE N | This course is set for the students with physics major of the School of Physics, but
also can be reference for students with other physics class of majors. On the basis of
methods of mathematical physics (part 1) and general physics ( mechanical,
thermal physics and electromagnetics ), this course gives a comprehensive
introduction to the basic solving methods of second order linear partial differential
equations, including separation of variables, integral transform method, Green
function and variational method, and two kinds of common used special functions,
and introduces the new development in recent years, to lay the foundation for the
further study of the physics theory and mathematical methods.
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Methods of Mathematical Physics

FHIR B AL

Yy R B

RIRES

HC

FIEIRTE

[ER3 Ea gilyEil

R E T

ASPRERS G175 > W) PR S PR T 5 2 (0 507 ) B3 0 B Rt R, 1 e S5 80
FIREE Y BE A SERN b LIPS S8 e Wy B b 8 T DT 1200 32, A3 ek BORn
FRUPAEH T pRAIORT & pRAR, i i o0 5 R A BEAN R 1 (o B AR R B
ASHTE Green PRV IR AR IR ) | LA BEEARR IR pR B 32 2 o
S

RIS I

This course is refined from methods of mathematical physics ( Part I) and methods
of mathematical physics (Part 2). It is set mainly for students in School of Earth
and Space Sciences and School of Electronics Engineering and Computer Science.
It introduces the basic knowledge of the methods of mathematical physics to learn
physics theory courses. On the basis of calculus and general physics, it mainly
introduces common methods in classical mathematical physics —based, including
analytic functions and integral transform, I' function and 8 function, the basic
solving methods of second order linear partial differential equations ( separation of
variables, integral transform, Green function, conformal mapping and variational
method ) , as well as principal properties of the main special functions and their
applications. Taking into account the actual needs of students in School of Earth
and Space Sciences and School of Electronics Engineering and Computer Science,
the contents on special functions and integral transformation are strengthened and

conformal mapping is briefly introduced.
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5. ORI

HFEARX WRAEYHZ

FERSITE | 7Bk 20% , %R 80%

UISES

il Rk ) AEH SRR

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

RERXER | BIRNF(A)

RIBHE X ZTR | Theoretical Mechanics (A)

FHR AL B

BRIES Hh3C
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W] L) e 18 )

IRERXET | HS (A RS T Y A B b W B2 AR e W ) 2 2 e i — T T B R
T, XF 2B LV A AR AR R B LB B B0 5 — B W 3R R 2
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MR I R G, WNiE S & 0722 DL R & b R G055 3ok s B2 iR
(BIanGAA )y M Bl )75 ) AT R — s iR,

IRFEZSLE N | Theoretical Mechanics A is a theoretical course following general physics
(mechanics). It is usually the first theoretical physics course for the undergraduate
students. It also serves as a basis for many other subsequent courses. The course
focuses on analytical mechanics following Lagrange and Hamilton, including the
treatment of more general dynamical systems with multi-degrees of freedom or even
with constraints and rigid body. It will also give a brief introduction to systems whose
dynamical degrees of freedom are distributed over space, i.e. continuous media or
classical fields. These will lay out a foundation for other subsequent courses.
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RIS BT

Theoretical Mechanics B is a theoretical course following general physics
(mechanics) . It is usually the first theoretical physics course for the undergraduate
students. It also serves as a basis for many other subsequent courses. The course
focuses on analytical mechanics following Lagrange and Hamilton, including the
treatment of more general dynamical systems with multi-degrees of freedom or even

with constraints and rigid body.
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Thermodynamics and Statistical Physics (A)
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RIEHLE 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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WRERXAM | Equilibrium statistical physics
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RIBEXE N | Equilibrium statistical physics is one of the basic theoretical courses for
undergraduate students. It covers: basics of thermodynamics, statistical ensembles,
quantum ideal gas, classical fluid, mean —field theory of second —order phase
transitions.
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RIERXAM | Seminar for Equilibrium Statistical Physics
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RBEXE N | Equilibrium statistical physics is one of the basic theoretical courses for
undergraduate students. It covers: basics of thermodynamics, statistical ensembles,
quantum ideal gas, classical fluid, mean —field theory of second - order phase
transitions.
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RIBEXAM | Electrodynamics (A)
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RBEXEN | “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
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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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“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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Classical Electrodynamics ,fE# :John David Jackson ; ( L3l 154 AE#  SBAMS
Introduction to Electrodynamics ,fE3 :David J. Griffith
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IRIEZESLE M | 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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IRIEELE N | Modern Physics Laboratory consists of two Senior—level undergraduate courses in
experimental physics, Modern Physics Lab [ given in the Spring semester and 1l
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 [ 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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“Frontier Physics Lab” is given as a course of experiment research training for the
excellent undergraduates who are interested in some hot topics of the current
experimental physics study and have already got a score over 87% for their
performance in the previous course of the “Modern Physics Lab I 7. Such students
are qualified to choose the “Frontier Physics Lab” , instead of the “Modern Physics
Lab II”.

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

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

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

research report submitted.
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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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Numerical Analysis ,ﬁfﬁ L. R. Scott;

Numerical Mathematics ,fE# : A. Quarteroni,R. Sacco and F. Saleri;
Matrix lterative Analysis JNEH R, S. Varga,

Matrix Computations ,Y£# :Gene H. Golub, Charles F. van Loan;
Numerical Recipes: The art of scientific computing, fF % : W. H. Press,
Teukolsky, W.T. Vetterling,and B.P. Flannery,

S.A.

IR ER

ITTEYIE(B)

RIER AR

Computational Physics B

FHR B AL

B

RRES

HC




EEAFEARE WO RRFH—ERS (2020)

FEIEIRTE

LRPEARKL, W A B W BT I (B o8 . B T2 (LB i T

%)

R E T

THEY A 2R T H SR AL A S DRy B I )~ B, A O BRI B 0 A
APREE L PF TS B~y rp i DL A 45 b B 1) R A S A AR BT 06 O W o
LM MARZ A J5 PR 2 0 BER A, B Sl AR ), S (B AN 22 T 2l o, 300
AL, WIEL DR (3 J7 R R RS, A7 AR e R R S AR BT i BEATL AR
L B AL PRI S RN 28 . BARIRAE b | DAY REAS A 3006 32,
(R R i LA ZOR 2R R 27 R AR BAR R R B d ik
I R A DR S PR Y P B ) AL

IR E T

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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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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Fundamental Astronomy,ﬁf% .Hannu Karttunen %%,

REPXER | KEYESIE

RIBEX A | Introduction to Astrophysics
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IRIEEZE N | Based on the fundamental laws of both classical (including general relativity) and
quantum physics, this course attempts to introduce general astrophysics on a
qualitative and semi — quantitative level, for students to understand clearly the
cosmic environment in which we live. Astronomical big questions drive the
construction of large research infrastructures, a platform for nurturing and
developing high technologies and for promoting social advancement. Classroom
teaching aims to introduce astrophysics so that they can learn more in the future.
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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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WRIEFE N | In this course, I will introduce the instruments, methods, and data reductions of
optical and infrared astrophysical observation.
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RIEFILAFR | Observational Astrophysics I (Radio and High Energy)
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RIBEXLE N | In this course, I will introduce the basic concepts, principles, and methods of
radio and high energy astrophysical observation.
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IRIEHESLE N | This is a obligatory course for undergraduates with major in astronomy. With the
course, the students learn the physics quantities of radiations, the emissions and
absorption of radiations by gas matters, the equation of radiation transfer, local
thermal dynamic equilibrium and deviations, physics processes of line absorption
and emission, physics mechanism of line broadening, and how to construct a
physical model of stellar gas.
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Introduction to Atmospheric Science
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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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REEXER | KRN RE

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

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

the changes of weather and climate on local, regional, and global levels.
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REBIER | KN FEM
TRIERI AR | Atmospheric Dynamics
FHR BB AL P
BRIEE 3
SfEiReE TR 127 e SR, Bt W B, R B, R 27
RERIEN | AR AR R Ll 2 A RO IR, EEPHR N KB s i SR E A
R TR KA s 8l R FZ T 8l AP sh. R Sl AR 2 1.
S ASPRAR Y252 T, 2 A X RN T3 S B RRE Sl AT FEAS B PR
IRIEHSLE 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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#HHt An Introduction to Dynamical Meteorology ,YF# :J. R. Holton,
SERN Atmosphere, Ocean , and Climate Dynamics ,fE34 :J. Marshall,R. A. Plumb,
RERXER | KSYESHNINT I
WRIERXAM | Seminar for Atmospheric Physics and Measurements
FIR A7 PrEEF
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| RRERNHERHETE, 5K B A MU P TR
FIEIRTE .
ik,
IREEFRSCRIST | BT A U B A A A AR P R R AR AR B AR 1 T SR
PR, S 2] HAb L P SRR B FERT , B DA R B A SE A BRI, RAUHRI 5
BRI LR
AURERAE IR M TR A A b OB/ NBERE . BIRDT R A THE
A IMEGE 25 | S, (2 A Rt B R B B, T S BRRHIE 8 1
PR, B R o A JE 5 Tl i DR [ R RE T, 51 2 AR e il R U AR R
PR B HTA T, ASIRER IS N A L8 U B S RN 7 VA B S B
BRI, P MR, DLBOW AROR A BESE , JLIE 11 Mg F
KA AR R BeAE 30 NLAP FEIRBUE/NIERR/ N T 15 AR, 74
ORI 2~3 A/INBE, /NERERERA 2 St AN NHERRER h 22 44 BHIE— 2R i 22 Ui
AN FAUE TRy B A B A IR R, BT d— 44 i
FHr.
RIEZEZE N | Atmospheric Physics and Atmospheric Measurements are two core courses for the

students majored in Atmospheric Science. They are the basics of other courses in
the field of Atmospheric Science. The two courses are focused on the Physical
principles of the atmosphere, the measurement techniques of the atmosphere and
its application.

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.
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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. Fach student will get at least two chances to lead the discussion in this

course.
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RIEHEZE N | In order to help students to deepen the understanding of the basic optical
knowledge, to improve the ability to solve problem, we establish the course in
“seminar of optics” to enlarge the basic knowledge of “ optics” course, to
introduce the new development of optic research, and to discuss the new
applications of basic optic knowledge in other research field. The course based on
discussions, pays attention to the rule of reciprocity between teaching and
studying: topic discussion in class is also the way in our teaching.

SOERARRM | T A, IR0 SER IR, SR B, B RR

ARE N ATREE 2 WY UFOG S BB R IR T X LR L [R] 2 TR R AR A 1Y, B
AT~ s 20 A BT B0t/ NIERHE A

ANBERFSHSUE AN R BE P N A5G HLILES & IR RO B 5 8h #0707
KRR IR IEA Bt R BT AT PRI 3, SRAIE S AR St B
PURFTRF AN . BEXDE2 MR Y X6 o BT 3145 1 2 48 LA 3
bz Bk b AT R 15 A5 A R A/ NIERHE R RTINS, ANEERHE TR
FELLAE R E, BIBRVE RS RS &, S B R A B R i S




ERKRZARE W OREEFM—EERE (2020)

FR B 52 A8, (8 ) =1 T S R 2 b B g R B O, 15 R 0 R Y 0 1t
FHRE S AR AL A RL%

MNEFRERME
Bz 5B 43 B

FEHAENR R R R Y B BB AR 58 65T S BRIy DA K
e HAb AR IR TR 2 AT Xk SEmdt R A B A | 4 v ok <7 fogp e 1) S 114 i
01, EEF R SIS Jn KA R,

T

— bR (2 20T

B2 (2 2

R (4 20T

LS AR SRR (2 2T

SRR (2 220

. OLED 1 LED 680 LR AR AL BT (2 221

. IR 5 H2E 0 (2 2210

| AT HERUEOE (2 22T

L REIEHFMG  E ARG 54 B (4 240T)

L BPOTE (2 220

T A R R B4 (2 )

+ = ARERPENER I G (2 2R

+ > HE

T = BEFYROLTE(2 F
0 OGTE R R B A N ]

HEHAX H5RIZIRN B B HLE A, B 2 2Anb /NIRRT B 2 2RI BEA 4 A 1)
T ANBERRSTREAAAE S HOmE )5 | AR AR

FEMBTE | L/ NIEIBSTU B8 5SS IR, FUERIE s TR F  THE K & M

ik B BEAS  AAS T HR

it (IO EHER) R B,

SERR (PRS2 TAEY MEE - % T ; Nanophotonics , YE# : PARAS ; (G245 #E) | 4E
% H }EZJLE‘J\O

REhxER | PRBEFEEEMELE (—)

RIERL AR | Fundamentals of Electronic Circuits and Experiments (1)

L Py B B

BRIES 3

SfgiReE AR LR




wEzk BN

RIERE T

A PRFE R B SR 5 {5 SRk A DRAR , J2 A i BB Lol 2 A P e
TR, ATREEE IR = A HAME S A S BN LA L A O
125 5 A1 5 Y r B SI2 B P, AT BB HK 2R S PRy, o A iR AL S i B
R T 515 B R BEm, 1A 7 TR 47 50, L T RGNS,
TE4 Je BIBHIE P TE A O F 3B AR 0 T BB 5 Al

IRIEE BT

This course is a modern electronic and information science foundation courses, non
—electric class science majors to open the trunk base class. This course is to
strengthen the three basic; basic concepts, basic principles and basic circuit
analysis methods; highlight the practical application of circuit theory with actual
teaching, enable students to master a solid modern electronic and information
science base to understand the thinking of the electronic engineering, to establish
the concept of electronic systems, and to lay the foundation for the correct

application in the future research of electronic technologies and means.
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IRIEEZE N | This experimental course is for undergraduate students of science in the School of

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

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

academic burden and improving the learning efficiency, interest and hands —on

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

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

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

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

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

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

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

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

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

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

their own knowledge background for further professional studies in chemistry.
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General Chemistry Laboratory is the first required laboratory course for chemistry
major, which is actually a challenge for freshmen although it seems simply. It is
recommended to elect with General Chemistry.

This laboratory course includes both qualitative and quantitative experiments
in which the former is the main part. The focus of this laboratory course is to foster
critical thinking as well as comprehension of basic principle of chemistry and
acquirement of some technical skills for advanced laboratory course. In addition,
students are allowed to modify and design some experiments. The goal is to let
students apprehend the importance of “ condition” and “quantity” in chemical
reactions.

Much of the course work is done independently in a group of 16~ 18 students
guided by a TA. The format of the course is organized into three sections. A 30~40
minutes lecture provide students with key principle, technical skill and safety
guidance. The second component is performance in the laboratory which lasts about
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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IRIEELE N | The course is intended to provide a comprehensive introduction to organic

chemistry. The course will deal with the properties and reactions of carbon
containing compounds including hydrocarbon compounds, various functional
compounds and general heterocyclic compounds. The naming of these compounds
(Chinese and English) , their structures, physical properties, spectrum, chemical
reactivity and applications in general will be discussed. Classic preparation of these

compounds by experimental or industrial methods will be compared. Various basic
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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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RIEELE N | Experimental organic chemistry is an integral and basic part of the organic
chemistry course. This course is being directed towards the development of small-
scale experiments, high—efficient operations and the use of environment—friendly
chemicals.
The purpose of this course is to provide students an opportunity to observe the
reality of compounds and reactions, learn the techniques that are used in
experimental organic chemistry and method s to characterize organic compounds,
and further understand the basic principles of organic chemistry. Students should
get into the habit of “preparation ( pre—lab) —experiment and recording (in—lab) -
summary ( post—lab)”.
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Structural chemistry is a main basic course for undergraduates in College of
Chemistry and Molecular Engineering. With electronic configuration and geometry
as the two main lines, structural chemistry systematically teaches three types of
theory and structure; the theory of quantum mechanics and atomic structure,
chemical bond theory and molecular structure, lattice theory and crystal structure.
And give students the basic knowledge in three aspects: quantum chemistry,
symmetry and crystal chemistry. These are of great help for the students to build up
microstructure concepts and master modern characterization methods.

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

discussion and model practices.

BEEABH

VAR TR T2 R TR 0 9 2% 248, R GEUFR — Rl A = 26454 . 7 2iig
FEF-250 A2 SRS A 125K G B EE SR iAL e, S fess Ll Akt
BHE AL AR AT =07 A 57 A X RR PRI AN Sh fh 1l 2
filf,

BRNBRRER
18 R 2 it 53 B

BB BT IR CRBEVHRZ 4 220 /NIERE 3 220 )
L BOWRLF 032 SRR, 2. e F 2 BEA R

3 A THORLT 38 PR A B E

B RIS (KIFERZ 8 “#RT NS 3 24T
1.3 TR Ay Schrodinger 75 8 M Hfi , 2. 5 TAAO Py 3 2 3. 30 ek BRI He,
TR 4. 20 TE TS 5 5 T6

B SEHRAIDUR T40 T HIL5H (RBEUFEE 9 2206 /NBERHE 3 20))

L H2+ AR RE G LI A TR, 2.0 T BIE FUOUSE T4 T 1045, 3.H2 4
TS AN S 4.0 TOLIE, 5. T REHE 6. TR LA

EIE TR FRE RBEER 7 220 /NIERORS:S) 3 20
LRPBRBRARIREFRTE R, 2 XEFRARAERE SRR TE R AL 4,350 F 10 408 4.
T HOXFRIE A T HOBME | 5. 45 T MoK RRME RIS T RUBEIEHE | 6. RERIFRT
W ST TR P 4 20 NIEAE 1.5 20)
1R G, 2. B0 TSI B8, 3. 4K S0 /R 40 T B 1 (HIMO 3%) 4.7
b SR 5. 43 F B 0 R B R L

AR LA ISR (RIRHE 4 20T NJETIE 15 2A))




wEEHFIEER

LR 2.l 398, 3.0 —m FLHE S5 RBLALIL B W I A5 M FI PR T, 4. 46 TR —
4 JeR SRR Ik 4 TR A G W R 2

LR AR SNSRI ME BT (CRBEVHRZ 7 220, NBERTE 3 2
PERISE ) 3 22 )

1. SRARSE A 1 Rl P SR 2. b R 5 4 B X B e, 3. 5 T R Rl AR 4 4 1 3
ik, 4. SRR AT ST

W\E AR AOSFIE T (RIEER 2 2t NP RISE 5] 3 2m)

1.4 BRI 4 1 — FREPE T, 2. BR B 23 HE R R 4 BA BT 1Y 454, 3.5 A M 45
A S

I B TSR E s CRPEVHE 3 27 /NPERERD 3 221)

LB R T T g pg B 2 g RIS PERE 3. B TR 1R 4. B Tk &
ST a3 e

#HEAX K FRPERR A YFZ , /NPERS AR RS > TRARSS & A B 07 X, IR PR 48
S NGRS 15 2 BRI 12 2

FEMSIEE | WK 35% , WA HEIL 40% , /NIEHE 15% 5 6% , 55> 4%

Inik

#t (B2 HERE (56 5 00 ) A A JE  Bridis i 2%
(HERAL AR T R AT (5 5 00 ), A BtEis S &

SEEN (1) (PRt (5 2 i) ) IR0E%E, EAfEm g
(2) (ZEtafess) TouE g%
(3) (&St (5 2 W) ), 250K 4 &
(4) Physical Chemistry, A Molecular Approach, Donald A. McQuarrie, John D.
Simon , University Science Books,Sausalito, California, 1997

REGXER | WELF(—)

RIERL AR | Physical Chemistry(T)

FR A7 esp 5031 TR

BRES H3C, B3

JEfERE Fo SRR A ) B e Al SO S5 Al

IRERXET | AR S N G AT 5 e gh )iy AR R T BB A7 1) ik
A Tk SOV, Sl R PR | E S TR TS ) B SR A
TIRBIARREER H Y,

RIBHEZE N | To introduce the basic concepts and methods of thermodynamics, dynamics,

electro—chemistry and colloid Chemistry.




Bl tmAErsRewRORRFER—ERE (2020)

HFEAREH

Py B2 BUE AR Be Al Lol MR R 22 L AR AE 19— 1] = 2ERHER, /v 41
Ty Az B I AR AR T R 27 i A SO T vk B
PR YR A ) e R EE B SIS HE IR IR B RAE A H Y
T AR URAR 1927 > AN AU 27 A BE 2R 90 b 2 418 ) A~ 1) BEAS 1 URD B
fi , ity LA A AT 52 2 ks AR U 2k, B R ) B S B S BRI 5 95 2K o
Brpnfig gl R R ), AR BE I 2R 50Pr (58 TR B2 R i,

NERERME
Bz 5B 43 B

I (32 2

— BIEEAE S SE—E (8 AN

LA 2 TE % 5 B 2. A7 2 v i) — S LA AR

3. BIJsE—E  (A 2R — e R RR s I RE T IR

4, PGS, AT 6. K 7. PSR — E e AR A Y 1
8. BIFH R 2 E AL OC R

9. Tk (b2 OB RSN, B Ak 7 5 A 2 5 307 AR 5 2% BB 5 2 o7 A
SR LR)

= RIS RS e (10 240

1. A R ILRIRHAE— ATl bk 2. 0058 e kb

3. 0 (R A R ST 2 B0 5 3 AR 1 114 ) DT D i ) G v
SRR =R AR AR )

4. WASRTHERE 5. AR S TR 6. AG WA

7. I RBUE P HEAC R 8. FEH A M AL N

=S AT (10 2R

1. 2220 53V 32 v A4 0 SO 110 v P R o

2. ARG 2 A R T AT R

3. ARRPRZS Y5 B H Ak 27 34 3R 3 (AR SR 9 fb 2% 34 BRARVA T P 19 9 I
4 A 27 58 TR R T A8 0 B A 27 385 AR SRARR W T A B 9 Ak 2755 L 4. Raoult
EHE Henry B

5. ARZESAERR VW T B I — R I AR B PE 6. AR

7. BAL SR ZR AT — v DR 7 A 5 A IR B IR

8. ZHS AR — 58 & H M XORAA R 5> ELR OBUR IR & 5 4y e e A, 9. &/
AR A

MU, AT (4 220

L. Ak SN 75 1) 5 PR (b2 SOng 8 7 1) BT Ay S5 A« g i 2 SR g
ST A RO R 2. AR A BB R, 3. TR RSP E AR s
M

GEITH R (18 221

— | BEMRG AT (1 226

TR RGeS BB T AR T XA, T 2 U R SR SEARAAE | 2248 72 W &
GO Geit oA A DL R G VA A A&, e S P A A T &




wxssrIieszk BN

SO o3 UG 5 2408 25 UL 2 i 1] it % g ) R 28 | 248 5 30k 7% 1 iU 14
&, SE TR E S IR 200 R G R T 5 & G YA 7 255
= ORI (4 S

T RCTE SR B IR E AR RSN VE ] AR AR R B SR E T
Dy I R 1 R S N A R A S, O RB A8 SR A — 4 TCRR IR B
[ R, — 4 I PR 1)

= BRGNS A LK — I (2 240

TR RGOS 1 AR 7 R (AR S R TR R R AR ) il
IR A TR AR 2 R G B O AR A3 A - SAE T 25 A KV R R
T

VO | 55 RG-S I IR (2 22

TR R GUIR AL B E AR, JF IE T IR AT RGP AR E R (iR
) BB TR B AR G (AR AU 235 el 22 UKL - | BRI A
BHR TR RIS R G B ST 3R G35 B BT 0 25 00, i1 4%
2 R B RS TR

o EN A B ER A3 (3 2]

T 5 PR ST AP 1 A R GE TP IR G R WU R R & TR
AHU (accessible states) SEME S, 48 PR 5T X AT BCIR A8 0 52 ) LA S SRS -
e AR AT AN R G0 B AT SRS 5 e | S 10 2 4 TE D0 53 A | O ) 434 Y
& S I REME A Y IR 23 A | B D oA 5 B 20 R G ) P B

75 BCor pRER (2 220

TR G AR R, T L5 BRBUR T 20 R 507 B 1
AROITIE, T IEC ST sRBUR E S IR 200 R GEY R i BEAS sR A, AR AR UK
RGV-8h HRsh FE 3 s g, JH R SN TR R UAR RS

| ORI LI IR 2% S A (2 )

T AR 25U RGeSO AS AT I 5 B T 28 g 2 A B 1 5, Tl
PV 0 rI[SEEZE: S ARG o SE RIS 4 A )1 K SR o WA R A
BOPATREE, TRRSOK AT B0 A R ZE 2 A e Rl AR 4R 9 oKy
A B A PR 2E 2 B IR REE R PR o3 A B0 A SR 262
3T X TR B WL R G R - RE 1L A3 A S S RO TR

I\ GRS AR AR S R TR BN (2 2 )

TIEACE RN Z AN U R GERRIE , AR A R R T e AR
T PN S5 A REPE T AR A o B R AR B AR LA

HEHR MR, A5 > RN 2

FEBEEE | LIS 10% , 19 45% , WK 45%

IriE

i COEf=EY AR  wRAEN], m e, SR




(N JERAFARBWOREFM—ERS (2020)

SEHER (e ) A s P s pE N
(fezrgh Jy2g ey AR o R8Nl M R
CiAtb22Eml) MR AR, B0 45
(orEfbee) Ve AR A5

RERXER | MEAF(D)

RIEEXAM | Physical Chemistry (1I)

FFIR B {7 et 5001 TR

BRIEE HhC, B3

EiERE PR AR ) B A S S A

RERXEN | AR S RN G P15 fr s Jr5s AR sE g S A fl o 1 2
A Tk KOV, S PR PR L E ) TR A T A R
TIRBIARRER H Y,

IRIBEXE N | To introduce the basic concepts and methods of thermodynamics, dynamics,
electro—chemistry and colloid Chemistry.

BEEABN | YL EIREAR B A L AL 2 AR A Y — T TR 2R, A 21
g i diof e sl Jyof AR R T BB AR 2 W B SR B 5 ik v
A PRE PR A~ DB ER GEE T F IS B P IR BB R H Y,
T ASTRAR 14 27 20 AT 27 A BB 58 G0 i 2 48 ) 30 27 10 A T SRR L s
filh, 1T ELf AT 52 20 7 A% BB k| Bl T4 BE A~ AR JCBOR 5 12 253
Fr AN D R R RE T, UL S BB TR 2R SEBR 5 T RIBT YR R B,

MERERA | (250112 (24 i}

vacding s 4T —  HEE

T2 ) 12 N AT 55 5 A2 s Ty R i 2k 8 2 R R s

T AR R R R

J N 5 B g 2 R (Ao 3 AR 3R 5 RO B0 (AN TR) 80 1
) 20 RO X 2 Ay RO R I S T ik O R R S R E G R
(Arrhenius A0 JE b AR K HE X TudfkEE TS TRBEAG D) o

= WA T N

XoFURE BN P-4 T B A i 6 S (S A Ry AR MR ) s RS AL R A
SPARF 8 5 LI R A HE

DU | F0 SN RS

7 EPL R B ( PR B AR B THE A 3 RN B B A AL 4 43 K AR T
T AR AR RN BRI A A

T BT 3h 2 SR Y 3h 2%




WESSFIEFR 101

oy AR 1 1 € o | VAT U 5 S togt DA P = e 1D VAL 2R S G A G103
) s AR FH SRR AR s BR T 1L/ Tl R AL T A

7S [ B PIE (langmuir 55 BET W2 H})

£ et R

e P HATE A H UK S RE 529807 X (Jablonski B 20 B N B |
FRIEVEER 31 N BE I R R 3l 127 20T ) 5 s K ek RO

I\ N B 12 CBE RO RE (H2+X2 SOV HLER L P8I | SofE N )
S ) (AR . A B A R ARE S A W 1 B ) A B e i B AR ]
R BGE N 12 SEB B R BRI SRR . BB A X AT LY A SO I Bl ) A
5 RAE, RS AT s 1) R TG 1z H, 2 2shhix ey g 2 5 Rt
AT REA B AT, ORI LUBE H I 522 3 ) 2 S 800 SE e 0 Rt T i#sh
177 B A B R P A B N T PR A B, X TG E R AL
SR OHEANR A T B SN 8 2 Ty BB 3k . A LN PURI B 52 e A
6] 25 AF T B B 3l g 2 g PR RN G IR, REA8 3 Jok S 9 5CHE 1) 20 BT, 2 4 1T
(14 S5 IS AL L) 00 AR S v

R0 (18~ )

— . AR ITIA W (4 )

BT B R 2285 ; Debye—Hiickel 203 ; LS BE R R B F X R (B
TSR B ER) ;B T IR BN E

AT (6 A

HL AL 2F 3 Gibbs H FHAE-S H 8 3 5 22 30 7T 38 | b 5 1T 396 B A 5 Nernst 23 5
HLBh 3 E 51222808 OC R 1 A Al 55 00 W v 3 vk 2 H 35
P A 2 VR A o 5 BRARAR A H AR R A 2

= RN ) T B (6 )

WUFEL JZ2 45 4] 5 FEL AT 485 B 5 S N7 38 % 55 A F 35 Butler— Volmer 77 #% ; Tafel J7 &
HEHE R 4 JE il i ARG 2D IR SO W EEAR AL

V| AR (2 220

G S B i A R 2 RO A AR A

T, RIS AR (10 220

1. Fmifk

kS 5K Gjbbs H HIfE; KTy A BT 12 IR 5 5 Rl %
B TR 5K T S 5 2 A 28 SO 5 36 A DG R 5 TR0 T W B ( Gibbs Wi
ONE) 5 RS RN EIRAE ] LAY AL O S 1S

2. BRI S & o IR

AR B YH S Brown 23013 40 1 FH T B TTRE A8 5 B AAORL - B G ; 47
JREAE A8 AL, 2 B 5 e AR~ 1) R T 5 IR A %) SR T B AR A 5 I AR 1 B e 17k —
DLVO e ; = 70 F IR REE 5 & 0 A it m o PR B & R S
Donnan - ,

PRACPRZ , A5 T RN 2




(2N JERAFARBW I OREFM—ERS (2020)

FERGIEE | SFHSE 10% , W 45% K 45%
Trik
L) CHIERAREY A RN, E PR, SR,
SEHH T2y AR . P R
b2z ity Ve  wh RN, SRR
iRt 2= 38 Y VER . IR, 3056
RIEhXER | WIBELFELE
WRIEHLAFR | Physical Chemistry Lab.
FFiR B fr b2 5501 T RE2A B
BIRES L25'S
R W Ak AT eE (EAES T A PR S SRR B S A SE G PR W BLAL
- (AR ) B TR
RIERXEN | YL FL R R F L T IAA RSB RR R Z — B AR ] DS T2

A B A SER T AR AR FRE AW AL DEFERE I3 R . HE - Hn 2
A Ao ST PR S T A o ) B~ D P ) P | 2 g R A T B AL o D
B HE S I IRy A S S0 ) B AS T 95 M RE 5 15 9% 1E 010 o S 9 A die A
BLAR IR AL PSRRI M BT Sc S A5 R AT RE A7 s AL SRS 5 AR
TS, R B SO LU B RHIT T AR5 i R aF 4 2T 158, AT 4f Jehil . T
Wy B2 S 2 A By BN e S 0 MRS B e 00 5 96 SR A FE S T
FEA G HE L AR LUOR B 2L SCI T ik AN B R 3 51 2 T B
I E AR TR R 18 JD 2% Ao el s TE S AL BRER TS | AT AR 11 v Ak B S 30 540 1
G A 45 Fop B IR U R S s A BT, SR e A
AT 2 SR ) B A A R A AR AL B T 2 — S = LU
7L, X2 A AT MY B AR~ I T ik — B e R ) S ) ot 7 HE S B 41 o I
K, B IRRMITE SCHR AR v AL T 52 56 R0l fr) Ak BRI 3 DL K 45 SR 20 A A sf
W, B ML BRI SR BTN AR

F AT AL 2 SR PR AR BT RITRIS 0 105~ SEmli Py AL~ SC 30 . 4%
FEARSCH 12 4>, LIRS T AT, B0 BN B A L 4 o e Wy B Ao
19 F2 203 SR, AL (1) ITT 25000 i IAEOR  HP A 5200, A=A P 58
B AABIR T 22 SR 5E 5 (2) Bh 12 525 ) PRGBS, 52 % S I Al i
AR SR RN RE 5 (3) FL A2 S 50 - Al 300 AR v S5 i et L 47 4K 7 2
AN ] 3 A L A A IMR 22 ORI ST 5 (4) SR 27 S BAR A 27 S5« IR 1 il
R AT, g 23 RA 2R 10 R B R T M B A S8 R SE 5 (5) S A Ak 2 52 3
O35 LR FIREE B 3 B R 45




WESSFIEFR 103

RIS BT

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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FEMBTE | AR BTG b 38 A8 il I ST 85% IR H ik 15% , TRFEIE

ik PUR sy, SRR il . B TR AR 40 2000 43, w98 B il
Forpro (1) 3 IR, o3l e 30400 9 eh IRA &, B8 100 73, 3300 43, H
FYFBOM G TTVEAE o 3 > 7% A 2 A XA S8R 1% 22 AR A 1) 2 e 2
A2 5 38 5 7 A SRR SR gk 1 e A 2, 25 A A X AR T LY Y B A
IR X S R R [ 28 RN A8 S B RE T T7 58 7% A 2 A X Wy Bk A S B Al
HRRY SR iz HRE S . (2) 12 EEE, FIK 100 53,3 1200 4,

A (A S AR AU R A e B AL A S A 21 i

SEER <<Origin 7.5 ﬂ'ﬁé@@&ﬁ*&ﬁ*ﬁ> ,VE%‘J‘T?%Z, IH“]__JEF‘%(:F;
GBI B2 5006 ) VR B e, skoo s, XL,
Experiments in Physical Chemistry, 1f # . C. W. Garland, J. W. Nibler, D. P.
Shoemaker .

RERXER | EFYEE

RIERX AR | Solid State Physics

FHiR B AL P

BRES 3

ffgiRie Ly, BT

RIZARSTEIT | ASTRAR YRR A B BEAS R0 RN BEAC I | fifi 2 A 1 ik 0 2 40 [ AR B Y
BEAME S AL BRI R T 1%, it — 2% ) BESE S PR ARST T R4 i i
i, URAR N AELEE : B AR LA RIS AR SE A SR AR Sl | b A Al e P o
B A B pE ARAE ARG A IS BRI | A A L R
thiz sl ER RS E BT . AR IR ER 3 196 S — L LU & T TRy AT
N R A AU 0 A B S R Y B R TR R AR
TRZ A WA R P 345

IRIEHEZE N | This course teaches fundamental knowledge and theory in solid state physics,

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

physics.
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IR EFRMSEABRAIEARE (4 5720
BRI EEA 2P T, 2. 8 R R ) 27

3. RERRE TR 4. kR -WE TR

Bt RECPRBREE R (4 20

1. Z @ RFI SR A 2. 05,3, 25 B) R 133 sl e -1
4. P TATWE S, 5. B R P S BR B AR TR

BEARX IRAEYFHZ

FERGEE | E AR 20%, W 30% IR 50%,

ik

A CHE A B ) AR okt 2 B (AR BRI AR « STk

SEHER Iterative minimization techniques for ab initio total—energy calculations: molecular
dynamics and conjugate gradients,/E# :M. C. Payne et al.;
Phonon and related crystal properties from density—functional perturbation theory,
YEZ# : Stefano Baroni et al.;
CIEAREAT RIS ) MR A TE, B,

RERXER | EBAMNLFE

WXL A | Quantitative Chemical Analysis

FIR A7 esp 5031 TR

BRES 3

SE1EIRTE 18 b2

RERXEN | &Rk 2y el A m £ F PR — 5 o iR b 4
AL R — B AR T SR B M i R AR . IS E AU 7
BrAl el i L, o2 HAt — U1 5 A 2 A O AR AR DL K &l R Rl 7E 2L
G52 A B8 93 A 2 D BRI 1% 4 T B o 2 A A S A B T A
&L SR N FHENE IR S BR TAERRE J1 LA™ T B2 E R

PR I X G E B A Tl R — ARG AR TR IR A rh SO BRI

YESCHZUR, oA T LIRS AR P PRE 5 R, RN BT
2 BlRget S Mk A R E TR R T, o OGS BT vk
(AL EAM =0T WAL I3 T2 E LLAMEIE I, DL Ot 2k
) A R B BT LR DR S 23 BT A 2 1 R A RS 5 0
WLV,

RIEHEZE N | Quantitative Chemical Analysis is one of the basic courses required for chemistry—

majored undergraduates. The course is lectured for the first—year undergraduates

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

Chemistry required for undergraduate students.
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2. ST S A 4R
3. ordrAess ik

#HEAX #E7 X F EALFE IR PEZ 80% , SCHk B 1L 10% , 4 10%
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ik 10% .,
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Gk, E I R RARELT
Quantitative Chemical Analysis NE# 250K J. Hefferren, 28 5% ;
(e de) e i

SERER (A BT ie) AEH 288 ST
Fundamentals of Analytical Chemistr /E#5 :D. A. Skoog, D. M. West, F. James
Holler, S. R. Crouch;
ot A 22 s, eI E 9
Modern Analytical Chemistry {3 :David Harvey

REFXER | EEOTHFEIR

WRIER A | Quantitative Chemical Analysis Lab

FiR 4 5531 TR

BRIES 3

FfEiRE T G A S

IRERIEN | RN SR AR IR RO L AR A Gl A ERER A 2 > AT
A DLEEAR A AT A S Y FE AR IR AR E RN LA R B L) K R ) 4y
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IRIEEZE M | Quantitative Chemical Analysis Lab is for undergraduate students with chemistry
major. By studying this course, they are able to learn basic knowledge, operation
and skill related to Quantitative Chemical Analysis Lab, as well as typical
analytical method and experimental data processing method.
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RERXER | HBEYF

WRIEEXAM | General Biology

FHR B HEARRA A B

BRES 3L

Sfgigie R

IRERXEST | HOPENL: RE MM FUEY) ARSI N AR Y
R Y A S R R s ) AR AR A A R AR R
DRSNS GON A B2 Ll A | B B R 2 A X A )2 U AR R 2 A
AR AR XA AR 128 R G AL O R FIARHERY 1A% | LR AR M) 5 3R 1Y
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N5 BRI

IRIEZEZE N | This course is designed for undergraduate students of biology major. It aims to offer
systematic knowledge and principles in the field of biological science. The contents
cover biology of virus, microbes, algae, land plants, protozoa, metazoan,
ecology, evolutionary biology, and biological conservation. The course aims at
providing a comprehensive understanding of biological science and scientific logic,
the evolutionary relationship and characteristics of biological taxa, and of the
relationship between organisms and their physical surroundings.
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RERXER | TBAEYFLE

WRERX AR | General Biology Lab
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RIEESLE N | This experimental course aims at students for life sciences and related majors. The

teaching orientation is the training of the basic skills of biology, and training of
students’ experiment ability, quality and habit. The contents of the experiment
include the classical contents of biology, such as the basic experiments of animal
biology, plant biology, microbiology, cell biology, biochemistry and molecular
biology. After study of this course, students should achieve the level of professional
basis in the aspects of ideas, knowledge, operational technology and application

ability. It will provide the sutdents good foundation for studying specialized courses.
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It focuses on the physiology of human and mammalian organs, illustrating the
mechanisms underlying the difference between animals from different environments.
It includes: the structure and transportation of membrane; excitability and signal
transmission of neurons; excitability and contraction of muscle; digestion;
circulation; metabolism and temperature control; hormone secretion; sensation;

movement ; higher functions of the brain.
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7. ARG =R GE
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MEHR | Ry
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Inik
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REFXER | AEELE

RIEELAR | Physiology lab.
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IRIEEZE N | The experiments are designed to study the “ physiology” courses, including
observation and record of physiological phenomenon, verification of classic and
basic laws of physiology, and helping to consolidate the theoretical knowledge. In
addition , another purpose of the experiments is student ability training, including
the physiological operative skills, design of experiment, as well as the ability to
analyze and solve problems.
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RIERE T

ARURFERE T EREWRAY) T (IR E A R R BEAES) 2R 1E,
AR A AR —— S A 20 0 i o B i AU R A 27 S, R SN2
FLFEE BT (R ) B XL (DNA FI RNA) JRZEH 5 FILIRE ; 4E Y ig i
7 BETRE AR SRR IR AR AW S A= 5 AR 5 T R RRAG 2R A AR AL BEIR 1 5 B
JEL MR SRR AR IR A T s L sh A A B A, 255

IR E T

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.

HFEKXBH

AR BT EEFIE Y 0T (ISR A AZR FERIEZE) LA R E,
AR A= AR —— R A i i 7 B R A R A2 SO . B L R
LA R (R0 F5 ) B AR (DNA I RNA) JEZSMZ5HFnsh e ; A= Mk
2 VEIEAR | SO B IR a8 10 RO S22 S AR 45 A R G 38 N SR AL R R 1L 5
J5 R SRR A AT R A s 7L s A S R R, R4

MNERENME
Bz 5B 43 L

1.Foundations of Biochemistry (2 hours)

2.Water (2 hours)

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

4. Protein Structure (2 hours)

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

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

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

Protein Function—Membrane proteins (2 hours)

Enzymes (2 hours)

Enzymes (2 hours)

Carbohydrates and Glycobiology (2 hours)

Nucleotides and Nucleic Acids (2 hours)

DNA-Based Information Technologies (2 hours)

10. Lipids (2 hours)

10. Lipids (2 hours)

13. Principle of Bioenergetics (2 hours)

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

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

16. The Citric Acid Cycle (2 hours)

17. Fatty Acid Catabolism (2 hours)

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

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

21. Lipid Biosynthesis (2 hours)

21. Lipid Biosynthesis (2 hours)

19. Oxidative phosphorylation (2 hours)

19. Oxidative Phosphorylation (2 hours)

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

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

#HEAX AURFEIATRE BRI CH 7, T H B R B P S DT Bl A %
PERY” o AT )2 27 T IR BT R e R R Rkl iR
FEFAT AT BUIEA /N BEHE IR (AR BE 22 M3k 32)

FERGWE | PREME(10%) T HIL(45%) IR HZIR (45%) , 32 Rk [ CRiahm

ik 50l

S Lehninger Principles of Biochemistry (557 fi2) ,David Nelson and Michael Cox

SEHER Biochemistry , John Tymoczko ,Jeremy Berg and Lubert Stryer

RERXER | EVLFLR

RERXAMR | Biochemistry Lab

FIR A7 AR A BE

BRES 3L

ffgiRiE G/l

RERXEN | AP AR E T TR, S S YA BRI B 1 2R AR S0 IR R %

DRI (] A= 2o BE AR AR e B AL 5007 TR B S Aoy
BEFR I ARHE WA BB AR A A2 2 29 100 RN, IREE N AR AL
IR T 1 3 B Al RN E AR E W RO SR AR R T
O TIRE &5 NN Y 3 T 58 NN A i T 5 NN ERT 5 2 N D DL S B RNE S S
o A R AR AR A B O AL AT IR A A R IR
HBCE TR B H - R ISR E A O AR S, BEE AR
Py Al BAE S IBOAR B AN W R 0 9 2 AN W B, SR B 3T
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Biochemistry experiment is a major course associating with the theory study of
biochemistry, which is intended to improve the basic experiment skills of
undergraduate. This course is designed for all undergraduates at School of Life
Sciences in Peking University and also available for undergraduates at Yuanpei
College, College of Chemistry and Molecular Engineering and others, as well as
dual degree or minor students. More than 100 students are involved in this course
each academic year. Separation, purification, quantification, and identification of
biological macromolecules are the main contents of this course. Experiment skills
including preparation of biomolecules, spectrum analysis, chromatography,
electrophoresis, ultracentrifugation etc. will be taught in this course. Students will
learn to use instruments such as centrifuge, pipette, protein electrophoresis and
semi—dry tran—sblot apparatus, protein and nucleic acid detector and recorder,
spectrophotometer, microplate reader, and so on. With the development of
biochemical theory and experimental technology, new technologies and experiments
are constantly provided in the course. Details of teaching contents are showed in

syllabus each semester.

BEEABH
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RIEESLE 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. Specifically, this course will

include the following topics: Mendel’ s laws of inheritance,the chromosome theory
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of inheritance and linkage analysis,the concepts of gene and mutation , chromosomal
aberration , genome analysis, genetic analysis in prokaryotes and eukaryotes, human
disease and genetics, extranuclear inheritence, gene expression and regulation,
epigenetic analysis, genes and development, genes and tumor/developmental
defects, the genetic analysis of population and evolution. As an important
complement , exercises on problem solving skills are emphasized in this course to

help students grasp and apply the basic concepts of genetics in practice.

HFEEAXBH
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Genetics; The Study of Biological Information (2 hrs)

Introduction
1.How was Genetics Developed?

(The History of Genetics and The Development of Gene Concept)

2.What is Genetics?

(What is Gene?)

3.Why Study Genetics?

('The Relationship Between Genetics and Other Life Sciences)

4.What Has Genetics Told Us?

(The Themes of Modern Genetics)

5.What Has Genetics NOT Told Us?

(The New Areas of Genetics)

Coa R YW L)

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

1.1 Mendel’ s Breakthrough: Patterns,Particles,and Principles of Heredity

1.2 Extension to Mendel: Complexities in Relating Genotype to Phenotype
B R Ok U BT

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

2.2 Linkage and Recombination

2.3 Mapping; Locating Genes Along a Chromosome
2.4  Mechanism of homologous recombination and gene conversion
B RN SR

Chapter 3. The Concepts of Gene and Mutation (6 hrs)
3.1 The evolution of the concept of gene

3.2 Gene mutations and dissecting gene function

3.3 somatic mutation and tumor

U ik

Chapter 4. Genome Analysis (6 hrs)

4.1 The concept of genome

4.2 Deconstructing the Genome

4.3 Reconstructing the genome

AJR-1

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

Chapter 5. Chromosomal Aberration (4 hrs)

5.1 Rearrangements of DNA Sequences Within Chromosomes
5.2 Changes in Chromosome Number

FNE R AR A

Chapter 6. Genetic Analysis in Prokaryotes (6 hrs)

6.1 Gene Transfer and Mapping in Model Prokaryotes
6.2 Gene Regulation in Prokaryotes

FLEm HREAYR S T

Chapter 7. Genetic Analysis in Eukaryotes (6 hrs)

7.1 Genetic Analyses in Unicellular Eukaryotes

7.2 Genetic Analyses in Multicellular Eukaryotes
SNE RWBAE

Chapter 8. Epigenetic Analysis (2 hrs)

8.1 The concepts and scope of epigenetics

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

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

9.1 Family-based linkage analysis for monogenic disease

9.2  Population — based association study for polygenenic disease ( complex

disease)
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9.3  Gene,diseases and environmental factors

HFtE RHREHE S

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

AR -2

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

The process of human evolution

HBEAX bz SR >R

FERSWE | WRF P s (RS 1R

ik

Kt B

SEER Genetics: From Genes to Genomes /£ :Leland Hartwell ,Michael Goldberg, Janice
Fischer, Leroy Hood
sy A e WA 5

RERXER | BEEIE

RIBE X EZMR | Genetics Lab

FFif g fir Her Rk e

BRIES HC

%iEiRTE Ui e R ALY

REBPXE T | AR R E IS B IR MRS i NS AL Y 2, B 52 PRy
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PR 2 T i e 0 A e DR 1 2 A | DA P PR Ao e i o e 6 A 12 388 352 4% 15 R
f o 2SR TE o) 35 A% 22 B E M S G FRA PREE i — A sg S, gt mT [a] i 23 By
TG UE TS AL 2 1 = R e i (BRI A 205, 4 B 3, e i) (PRt
A% | [J I 73 B e PR 1) 14 35 4% L 5 ik DR A E A O 5 R A A S B S B, 3
AR FEE PR 2 PRS2 v 3 2 2% 1) S 4, D) ) PR 2 70 o fF 9 5 PR ) e 1) o 2
i s 1 RE ek (loss of function) ﬁ%ﬁf@( gain of function) P 3 A 55 W S B
FER 5 JE 9T B Y BRI R AR H 1Y, “ Gald/UAS R G0 (WEFR N AL M8t 1% 2
WIS ZE 0] ) 5 e AR e Rl b S 62 263K T USE I REAR TS 1 H Y,
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R E T

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

The content of this genetics Lab combined chromosome, molecular and functional
experiments together, including classical genetic crosses and crosses of gene
function used in modern scientific researches. Firstly, we introduce C. elegans,
Drosophila and zebrafish as model animals to emphasize their importance and
respective characters in the research of genetics. Then through the preparation and
analysis of polytene chromosome, observation of chromosomes of different species
and identification of phenotypes of balancers and mutants in fly, let students to
know the genes on the chromosome and how the genetic message pass through
chromosomes. We design a single cross in which the classical genetic laws of
segregation, recombination, distance among genes and sexual linkage can be tested
and verified at the same time. The complex network of interaction that give rise to
multifactorial traits can be tested and analyzed by counting the number of different
phenotypes of core kernels. For the gene functional research in the term of reverse
genetics, we emphasize the significance of the mutation through the strategy of loss
or gain of function. The ectopic expression of oncogene in fly eye using Gal4/UAS
system (A Fly Geneticist’s Swiss Army Knife) and making Mosiac clones by FLP/
FRT system are our extended experiments to achieve the goal of gain or loss of
function. We also let students to design their own experiment using these versatile
tools to study the function of genes. All these experiments are overlapped during the

period of one semester.

HEEAXBW
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B IE ) 35 A 2 B UE PR S, TR PGt A — A5 S5, At P[] Bsf 3 A 6 A 33
e i = e (SR A 5, oy B 1 e BUE 1) (Pt %, W) 23
A e DR ] ) 33 1 P88 5 5 DAY ) B Ul o oK A s AL s g s B, AU 2
LIRS 1) 35 % 2 ) 26, DU 5 80 e DR 5 A AT 50 ik PR K e ) B 244 e ek 2y
BT (loss of function) 5% 3K15 (gain of function) B9 FEAS 5 W 52 81 KL [A] 58 A%
JEWFSE H LR R AL H 1Y, “ Gald/UAS FR G0 (HEFR Sy AL MR8 1% 2 BF 52 04 B
TFETT) 175 gk DR TR R v S 32 R 3k nT LA SE BRI RE AR AT (9 B Y, i A ]
Flp/FRT RGHI AT Mosiac TLlE (RAGLLARAE ) " ol LISLEL I fE
PRI H R, R AL RIX 2 2 48 1 R 36 FI A0 AT LS B R A R H i
MikaAE A RS, M S B P g A 1k B A T BLAE LA BT P ot
SENITORER) H B, P X Le s i — N N Pl AT

SR — YR K A% T 53T ( Observation and analysis of karyotype) (3 2%
i)

STEy T S mE Y MR IR L K R 7 A H W %2 ( Preparation of polytene
chromosomes of fruit fly) (4 2£H})

S = NG AR B AZ AL 43 BT ( Karyotype analysis of human chromosomes ) ( 1
i)

S PY Ji§ S % ( Drosophila melanogaster ) F B 1 % 1] K 58 78 {4 (g W 22
(Identification of male and female of Drosophila melanogaster and observation of
mutants ) (2 2ZH])

SCE T PRIECRMERYPEIE S AR GEBTS AR BIAYEL 0T (Test and verify
genetic three laws in a single cross (Three point cross combined with segregation)
(8 “#I})

SN B R RL Y 38 A ——BE R 22 B L A 2SS 2 YRR B R
( Genetics of core kernels—testing and verifying interaction of multifactorial traits )
(2 %)

KL Gald/UAS RGE CRUBIEAE DT A9 i1 42T ) 175 508 5 6 /e SR i o
50 2%35 (The ectopic expression of oncogene in fly eye using Gald/UAS system)
(4 28)

SEu /N R Flp/FRT 2 40 F4 8 R M8 1K) Mosiac 78 [ (FR1G46& KA TEFE)
(Making Mosiac clones using FLP/FRT system) (4 “#H)

SCHG UL A H R PRLSER 1Y 43 BT — — Hardy — Weinberg 72 3t B9 58 §IF ( Testing
Hardy—Weinberg law) (2 2ZH)

Fer o7 hEOWPHZ (5 17/3) M A 5286 (b 2/3) PSR F
PHZAIN A IR CAY H B RS R BOE E IS BRI Ak, TR
A REH [ 2 AR AT TR S A B T AR DL R S5 R S I iR X SRk
FBESCOCHR T AR DR P 332 . AN PRAR 2R 17 53 UHR A9 B0 AN B TR &, BRI
RN EU TE 2 A B R A A R D A R AL 5 35 D A B PR sl AR S 8 TR B A 7 1o
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FFIR A e Rk b
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RIBELE 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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RERXER | DTFLEYFE

WRIERAFR | Molecular Biology
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BigiEs PRI XE
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RERIEN | S FAEYERAE D T T 5 R TS TR Rl . AR KRS R 20 G 4
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EHEEIAAEAER,6) RNA B4 %5 T ,7) DNA B 41 5558, 8 ) FER 4 |
st U5 E AR N HAME R, B AR 22 2247 FAKE
I PR Bl G SEAR A — N e RGN i 1%, [RIES 85 22 R 24 A1 o i
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X 5 PRI Bl Y FEAS A — N LU R G AT Y T %, [R5 52 8] 2241 0 B
[ ) R gt e [ 5L ) R 7 AN B, i A e i 4 A W R b A i B
B OISR (1) FE AR )27 ()T T B A AR (9 S




MERERM | Chapter 1. A Brief History
Rz 2 Bt 53 B Chapter 2. Genomes, Transcriptomes and Proteomes
Chapter 3. Molecular Cloning Methods
Chapter 4. Molecular Tools for Studying Genes and Gene Activity
Chapter 5. The Transcription Apparatus of Prokaryotes
Chapter 6. Operons: Fine Control of Prokaryotic Transcription
Chapter 7. Major Shifts in Prokaryotic Transcription
Chapter 8. DNA-Protein Interactions in Prokaryotes
Chapter 9. Eukaryotic RNA Polymerases and Their Promoters
Chapter 10. General Transcription Factors in Eukaryotes
Chapter 11. Transcription Activators in Eukaryotes
Chapter 12. Post—Transcriptional Events I Splicing
Chapter 13. Post—Transcriptional Events Il; Capping and Polyadenylation
Chapter 14. Post—Transcriptional Events III; Other Events
Chapter 15. Homologous Recombination and Transposition
BERX | PHENE
FEBBWTE | HRITHAOIMEE IR, ST EAREN P ST (& 30% ) AR % X8 51
UINE (5 70%)
Hobr B
REFXER | D TEYFLR
WRIERN AR | Molecular Biology Experiments
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6. FH: 5 B ) i 1 e AIMJR R DR DA 40 it PP ) 15 S 3R 36
7. YL RNA $EHU S

R

The present course is an experimental teaching course opened for students majoring
in biosciences. The technology commonly used in molecular biology will be taught
in this course. Through several experiments, the students will not only learn the
related technology, but also will realize how to use it in the practice of scientific
research. This course includes following parts ;

1.Extraction and purification of plasmid DNA.

2.Digestion of plasmid DNA with restriction endonucleases.

3.Agarose gel electrophoresis of DNA.

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

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

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

HFEXBH

22 A R LA T A W2 S0 A A B | I SR A oy T W 24 S0 ) 4
REFIERIE

NERERME
Rz B 53 B

1. UKL DNA F94r B alifl, T fff o 2R A 1 SEAC S5 R R | B4R S B ali Ak ok
DNA MR F B0 AN F S m SR, (4 0

2. DNA FRRSI TN DI 1, 1 ik B il 3 DTt R D0 1) 25 4, 2% 2 o T I
i DNA WRGUIEIS . (4 220

3. DNA BifEVHEERC vk . RGEER IR EES LUK 1 SEAR AR | 242 Hr e
VKIEG, (4 220))

4. FIFH PCR HARY 3G GFP [N, ffi2E T F PCR MFA7T 2L 15 19 Ji
I E I AT e R 2R R E R IR, (4 )

5. RIGAF# RS2 A5 A M 4 S HAME DNA 20 TS A T il 40 M 3 Ak i A &
R HAE S F YRR G 138 X, 2% 2] E ARG 2 ] 45 E.coli DHS5a 32 254
JLFIZMIE DNA % AZAR R AR 5. (6 i)

6. PF I T Ak B4 T e S & VR 3 PR 7 DA% A B P A3 S Ak AR O g B e
BERY 75, 2% 2] DNA M P45 R X85, 27 2 TR I A% 4 v i 3R R AR BE K]
BT, (8 “#))

7. FEYIAZUE RNA SRS E . 25 4R AR W28 RNA il 45 1) R B S H
FEAT AR RNA i3 AT i, (4 2:0)
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REHXER | BREYF

RIERXAMR | Cell Biology
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RIS | FENAE DA AR R B AR A FR I R AR IR AR SR A I A o 1Y
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IRTEEZE N | This course introduces one of the most important sub—discipline of life science:
Cell Biology. This course covers: (1) The structure,function, and biosynthesis of
cellular membranes and organelles; (2) Methodology of Cell Biology; (3) C ell
growth, proliferation, differentiation and oncogenic transformation; (4 ) Cell
signaling; (5) Cytoskeleton and cell movements; (6) Cell death; (7) Cell
sociology.
Cell biology is one of the most important courses of current biology, and has been
listed as a key curriculum of sciences by the Ministry of Education of China. As the
basic unit of structure and function for all organisms, cell is both the start and
converge points of life science.
The teaching target of cell biology is to acquaint the students with the basic
knowledge , concepts and fundamental theories,as well as the brief history and most
advanced domain of the subject being taught. Furthermore ,the students are to come
under trainings on their thinking to master the skills of learning,so as to be capable
of exploiting their talents on getting knowledge available and utilizing information.
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AL RS (2~4 20
HEAR PR HC R AXGE , 7he, ZHE O RIME L,
FERGHE | WIRE I 80% , P it i 20% (U AR, B 73 5 73, 3% 20 71)
VIS
A (UM E 2 CERDURR) ) M3 R R AS
SEHEH Molecular Biology of The Cell, 5th Edition ,{E# ; Alberts et al.
REFXER | BREYFIR
REER AR | Cell Biology Lab.
FR AL EAr Rl
BRIES H3C
EERE Jefe s AR URRE T R S b B R AR A= i R A B B
IRIBRXE T | YA S R ) AR A B S SRR R, PR A 5% B el LM ER
PR S , 1 B e AR AN AR 2 S A A S B ARAE T v , AR 2
B 200 M S AR A A Bl S il SRR S RO . e RO Y SR
AR B AR B O B A W) A AR M 25 4 5 T RE A Ak K 4
NG 5 D REAHIE L
RIBELE N | The purpose of Cell Biology Lab is to help undergraduate students to grasp the

principles and methods of cell biological experiment and understand the functional
and structural diversity of plant and animal cells. Our experiments focus on the

ideas and the conventional methods for displaying nucleic acids, proteins, and




metal ions within the cells. In particular, this lab course requires students to master

basic skills in the use of the microscope and microscopic observation.
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RIBEX A | Concepts and Methodology in Biology
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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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8. i Bl —the final frontier of science—%-

9. WK ALRY“ 1 ~BRLLAE
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SEHH Campbell Biology ,YF# :Reese, Urry , Cain, Washerman , Minorsky , Jackson ;
Life Science in the Twentieth Century ,#fE# : Garland E. Allen,

RERXER | EMEBFTE

RIBHEX BT | Methods in Bioinformatics
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IRFEZSLE T | As biology is increasingly turning into a data—rich science, massive data generated

by high—throughput technologies pose both opportunities and serious challenges to
the research community. Powerful tools are critical for biologists to store, manage,
and analyze these data, and finally to extract novel knowledge effectively and

efficiently. By introducing the essential methods and technology in modern




bioinformatics and computational biology, we aim to offering you an unique
opportunity to 1) understand the underling principles of several popular tools and

2) use them to solve real biology problems.

BEEAXBN | AR AW E B b BRI RN 4 R A T
AWy T BUR DR SEBR A W IR R BE ) PR N 28 CEERINAY I 51 LU X TR A6 |, 1
J it | R R TR DU P B 0 B L 3R B8 A W02 55 2 T BIF 5 B I/ A N 8
T 5ie,
NERERME | 1, IRFENF . 238 (Introduction and overview)
LB 5 B 2 WFSNERHEL ( Pair—wise alignment )
3. ZFHBEHED (Multiple sequence alignment )
4 JFYVEHEEHE &K (Sequence database searching)
5. EWFEIN M A S R B R AR FERE A 44 ( Markov models: Introduction )
6. WF 51 53 B v i By R B R AL, JEF Markov model 9 51 FEAE 15 1)
(Markov models: Pattern Recognition )
7. HEWT I AT G E R BR AR BT Markov model [1)7 51 IC 5 3 41 %
(Markov models: Alignment and Profiling)
8. (HEZ 5P %iK)
9. Bi 55 R LY ¥ W (Data integration and systems biology —— an
eagle review)
10, dEZwAS RNA 5 5% R 2 854 (Noncoding RNA and SNP)
11, WDy BT E AR Y2 75 54 43 ( Bioinformatics of Deep Sequencing
Background and Introduction)
12, GRBEIN 7 (AT A )27 « reads mapping -5 3 [F 41 25 55 %5 5F ( Bioinformatics
of Deep Sequencing: Reads mapping and Genetics Variation Calling)
13, TRBED 7 () 1158 AR W) 2% < 5% S 4H 53 BT ( Bioinformatics of Deep Sequencing :
RNA-Seq)
14, A= YE B2 0 0 L A2 17 B %% %8 IR ( Bioinformatics Applications and
Resources)
HFEAX 2R IR £ DL R 318 Hand—on lab DL final project.
PEBSTE | SRR S 30% ((EEPIR, 15%8:00) ,— I il 20% , — R
ik KA 50%
Hor B
REFXER | ASFEMSY A
RIBHEX AR | Basic and Applied Ecology
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IRIBELE N | The basic and applied ecology introduces ecological concepts, theories and
applications. This course is designed for first — year undergraduates who are
interested in a general understanding of ecological sciences. Ecology is a science
about how organisms including human beings interact with their biotic and abiotic
environments. The major part of this course is the basic ecology that focuses on the
introduction of fundamental concepts and principles of ecology. Examples of
ecological applications including conservation and global changes will be also
discussed.
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Animal biology is one of the fundamental courses in biology. Through lectures,
small group discussions and other methods, this course will give students a firm
grasp on topics including the relationship between the evolution of animal phyla and
their essential characteristics, morphology and function; patterns of animal
behavior; evolutionary theory; distribution of animal populations and their
relationships with the environment. This course will provide students with a
foundation for more advanced biology coursework.

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

—Darwin theories of evolution, the neutral theory of molecular evolution,

microevolution, and macroevolution. From the perspective of biodiversity
conservation , students will learn about animals” geographic distribution, geographic

faunas, animal diversity, and animals” relationships with the environment.
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Animal biology is one of the fundamental courses in biology. Animal biology lab
provides the chance for students to comprehensively understand the theory of
Animal biology through observation and anatomy of animals, to clearly understand
the general rule of adaptation between structures and functions through recognizing
structures and physiological functions in various animals, and to understand the
evolution of animals from simple to complex structures. In addition, the training of
anatomy would improve students” essential experimental skills, and the task of
observation in field would improve students” ability of discovering and observing
wildlife, so that it will set a foundation for the students” continued research in

biological sciences. Primary teaching methods include a combination of lectures

and hands—on activities by the students. Additional instruction will be in the form

of multimedia interactions, individual tutoring, and field work.
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Laboratory studies in integrated principles of zoology.

RERXER | EYEYF

RIBEX A | Plant Biology

FiR B f AR B

BIRES 3

FEIEIRTE o

RERXEN | HL

RERXEN | B

HFEAXBW | B

WERERE | #Her R (JH2ER 3, 3L 48 41T)

vacadin g 4 o5

LEIE——HIWIE A AR R BRI Bk B A 0 A A SR AR e DL
iy IR AW . R A5 S 2, DR N A G0 5 ) 4 i ) 2
AR AU FR R AR A B AR A M RIE R B A
A

TP AN A S 5 . PR N A R AR A 0 2N 3 20730, EAE AR
HIP AN Y 535805 2 A R A2

YA AR S HEUR AL, T Z N AR B e SRS
HIURI DG MR RS, Hd EARAY HLUEE ZHMIBEZ Al HY K2R




ERKRZARE W OREEFM—EERE (2020)

5 =8

I YA B S AR A2 T A P B SR | TR R R
FEY) ) FERHE B R A KR REACRAAY IR A (G5 RRAIE 2R 05 s S L
e IO ki A A B a R P T R B (R TR S RN 5 R AR

AU

FRIS Fh ALY (L FGE T A A8 TAE ) 1Y B R AE , T 4R A AR
A BT S EERRAE A0 s R AL ARRAE

AN

P PR AR 55 1 & i R MO MR (KR RER SRR 2
I B P& TR ) 1) B B AR R 50 R PRI AR 2R 280 AR A K 590
Agh k) AR K SRS, DLRAAR I kA, S EREYEE TR,
FRAG LS R AIE S R B b 2

AL

PP MBS S4Bk T . 2R Tt o AL 28U 254 ZE 14
AR AR, R R TR 5450, SRR B R A AR
FEY) (C3 Fl C4 MM 254y 255, B0 AR 2SI B S5/ RRAE SO &
SLJE

RIS TR A R AR A G R R IR X R 4 TR AL (8 B2 i) s BRI A6 1Y
JTERLEM S K E (ABC L) s B FAEYI S0k, H AR IFRAE T B
S5 EE .

NG

VR AE 2 FRER B S50 5 K s 168 SRG IR LA S F AR SE B A 45
WERE, EALEREISZRE IS MFsh i egs.

EVING

BT AR Z B AT AR Ko AR AU A S 5ot
EXPAE R R T WS ; TS A R K AR, AR K SR A A R AR 4 40 B
7K 3 ZE A R HAJR Y A6 7K o3 A IR SR 7K 43 FE R AR A 3
EERNG

5 L5 A2 Bl 1) S 3 AR A X4 5 O 2R ) R ML 5 A B A 4R S A LA I
Wiz , FEYIRIRFOAE R AL FE AR 0T I A 2SR IR IV 40 1) A 4 it 7
=g e

Bt

HATEHNE S, FEHEDLAEERNMZ DLRS JeHE FEB56A 8
FR AL Calvin fE3  C4 FI5EE KBRS A FEAMESE

H |

A IEACERE 7 A FUE R | TS A AT A 2 R A AR S A B
P A 3 AR SRR i R A A AR S R AL S A N - st AR AR S R R A A A
A 72 S SR R s i) PR 225 KAk ( 22t Ak S/ fb (it fk) .




=

YA IE R AL 2 BEPE R TR F1 S G R AR S A i T DR S5 HIL )
PRI R WA ) A A R T S M RS 1~ — A e A T L S AR AR ARk
A B3 BE 5 AR BN R

E et

TR 2R AR 5 A —— A A ) A R R R R TR M AL A I
PRIAILA , A AR o 2 e A R R A B AR B AR

C eS|

W Z RN 73— ZREERIRE S 0 287 i U5 07 % AU e B AR
B o3 A —— W oA X, 20 A X2 R A LR A X AR

L IRWANE

Y5 NN EAF R Je—E S A AR 2Rt R SR, A ZSRH
FBCEAEYI I I 5 A4 — Le F S PR I N b s s 4
FEHAFSHS,

Az e, (R EY) , (58 =) M i, 2011,

P THZRRE, R ) , (3R =0 Mot i, 2017,

WIS EL, (BT R B AR W), B Rt 2005,

S TF A (HEYF) CRME) |, it i, 1992,

R KBTI, (R ) R U A, 1984,
WA R 312 (BB | R 5208 i, 2012,

S (Smith A M) 854/ BBALSES5F AP LEY) % ( Plant Biology) , F}47:
HRE, 2012,

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

Buchanan, B. B. et al. Biochemistry & Molecular Biology of Plant ( 52E[i).
#2002

Stern, K. R. et al., Introductory Plant Biology (11th ed). McGraw—Hill. 2008
Futuyma, D.J., Evolutionary Biology (3rd ed). Sinauer Associates, Inc. 2

012

TE: 1) BT N 2 B PRI 2 HEA AT REAR I8 20 1 A0 2

2) PRI R B RO B AT SCEE Y (A B AT RSB A IR D sk AN PR A [, DR
b U R G R 5], ] AF AR 7T g B SR T 57 Al [ 27 2 £ g )

3) A% eI h I B A R 22 A A — OO E 1 /NI 5 (Pop quiz)
BRI B NI R 8 58— 3/ N R A T A TR

TR Tl /N LA 0 J3i8 , AT ANE I s i A PR S S Y
40% , A LS i B RS 60%

TR LR 3 B AR/ MBSO BN i




EEAFEARE WO RRFH—ERS (2020)

FERGHE | BAZIk TelI Tl B A R 22 A A — OO E B8/ (Pop quiz) 5 5

ik RN BN IR BB 58—y /N L R A T A TIC AR . I it o A DR AR
BN 40% IR ST S SRS 60% .
TR O /NS E DL 0 i, AT A%

Ht W EY) - (k)

SEER Botany: An Introduction to Plant Biology,*ﬁ%@ﬁ%%( JE =) Y AWy ( %
H:7%) , Introductory Plant Biology , Evolutionary Biology

REPXER | HYEYFLE

RIBEX A | Plant Biology Lab.

FR AL AR

BIRES T3

ffgiReE Y e

IRBRXEN | AHY)EY) SR IRE I B Y AR W B TROT R R — ) SE g IR AR A Bt
FEEBEARHE MBI IR . SCIR RN A LAY A Y A S
Bl AR A AR S A0 2 ALY 0285 A A B SR B R AR S
H B INGR 7 A AT ) A ) 27 04 B A B TR ST 0 B A Jir S 1) LA | 2 AR AL
A=) S A REAS B RE B (RIS SOk S AR 2 ST R A ) 2 R R O i — 2D 8
Frep AR e rb e BRI 8L [ i (o) it ) ) 2 S 4k g

IRIEHEZE N | Plant Biology Laboratory Course provides the opportunity to perform experiments
designed to convey the basic principles of plant biology, including cell biology,
anatomy, taxonomy and physiology.
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WERXAM | Environmental Chemistry
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IRIEZEZE 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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RIBEXAM | Introduction to Environmental Sciences
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IRIBELE N | This course introduces the basic concepts and methodology of environmental
sciences,as well as the main characters of earth environmental system,pollution in
different environmental medias (air, water, soil, etc. ) , ecological problems, global
environmental problems, and environmental disasters. The course could help the
students to learn the basic features of environmental sciences, and provide
assistance for them to carry out scientific research,teaching and other works in the
future. It could also provide a basis for further studies on other follow—up courses in
environmental science fields.
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The course is highlighted by combination of class teaching and simulation show with
field practice and operation. The students, under the instruction by the specific
tutors and on the basis of previous study and training on theories, principles and
manipulative skills in class, will participate in various sampling and pretreatment
activities in the field. The practices include collection of atmospheric, water, soil
and biotic samples ( involving preparation and use of different devices and
appliances, selection of target area, assignment and localization of sampling
sites ), pretreatment of different samples ( such as separation, extraction,
purification, concentration and so on) and preliminary measurements, and then
finish the final summary reports. The course is connected and supplied with other
courses, for example, environmental monitor and experiment, aquatic
environmental chemistry, soil environmental chemistry, ecotoxicology and risk
assessment. By multidiscipline experiment design in multimedia environments, the
students will receive the training for comprehensively analyzing and studying the
environmental problems by different ways and routes, and understand and handle
the qualitative and quantitative technologies for the fate (e.g., source, formation,
transport and transform) of various pollutants and their ecotoxicological effects, as
well as the acquirement and compile means for data. Accordingly, course studying
will deepen the knowledge of environmental sciences, and enhance the whole

ability for analyzing and resolving the real problems.
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IRIBENXZMR | Frontier Lectures in Environmental Science ( Autumn Series )
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IRIEZELE N | The course will involve all frontier aspects of environmental sciences, including the
source and emission of environmental contaminants, the environmental behavior
and fate of contaminants, the ecotoxicity and risk of contaminants, environmental
pollution and human health, remediation of contaminated environment,
environmental pollution and global climate change, criterion and standard of
contaminants, monitoring of enviromental quality, environmental economy and
management, etc.
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RIS BT

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

speaking on English of environmental sciences and engineering.

HEEARER

ASPRFE A H A PR Y M A A PR D 352, fili o A AR IR Bl o 2
U IEA TR A L kT X S EI5 kN2 A4 Ja i SCSCRR I
DRI IS SO VR B Sl [R) I 2 A SC T IR 5 TR Lk iR,
S A R SRR T ULRE ) o

NERERME
VA= Eb

ATRAFESE 18 20 L5y 9 AN, BSR4 D URET

F— . MRS TR L7 (Part 1 Introduction of Environmental
Science and Engineering)

1. What are Environmental Science and Engineering?

2. Environmental Engineering

3. What is Waste Reduction/Waste Minimization?

4. Environmental Analysis

B A KRR S5 Y] (Part 2 Atmospheric chemistry and air pollution
control

1. Chemistry of the Atmosphere

2. Atmospheric Particles

3. Type and Sources of Air Pollutants

4. Indoor Air Quality

5. Effects of Air Pollution

5 =4y KR IK AL B (Part 3 Water and wastewater treatment)

1. Water Pollution and Pollutants

2. Water Purification

3. Water Treatment Processes

4. Biological Wastewater Treatment

R VU K AR KA HE (Part 4 Solid waste and disposal )

1. Sources and Types of Solid Wastes

2. Everybody’ s Problems——Hazardous Waste

3. Methods of Waste Disposal

4. Disposal of Solid Wastes

A A= 55 B (Part 5 Environmental Chemistry and Toxicology )
1. Fate and transport of contaminants in environment

2. Heath effects of contaminants

3. Ecotoxicity
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BN R B (Part 6 Environmental management )

1. Summary of Environmental Impact Assessment( EIA)

2. Impact of Wastewater Effluents on Water Quality of River

3. Environmental Impact Assessment of Air Quality

4. Risk assessment of contaminated sites

5B . A Y B ( Part 7 The biosphere: ecosystems and biological
communities )

1. Life and the Biosphere

2. Ecology

FONF 4y, A] FFar & M &k 6 B % (Part 8 Environmental sustainable
development and green science )

1. Green Science and Technology

2. Sustainability

3. Wastewater Treatment, Greenhouse Gas Mitigation and Hydrogen
IULERAY DL SIS SCEAE R AR (Part 9 Fundamentals of Scientific English
Writing )

BFEHR DASRAE AR 2 SR AR R AR B A7 R N i SOk el s, IR s 1)
ZHE1~2 WHE AR (29 5 BIREF Y 5% ~10% )

FERSGTEE | B 15% , FrHE 25% , K % 60%

ik A 22 A T B SR AR AR A B R) P9 58 RN W S DR iR, A5 1 M1 2%
[P S B S VR AR N A

Bt (AR 5 TR IETH) MR B3 A A Tl i

SR AR LA B HRR ) AEH . 5555 R AR R = A
(AEER L IeiE ) VB TI08 5 th et . 7 R A8 2 ik

REBPXER | AEPMEZESR

WREER AR | Introduction to Atmospheric Physics

TR W 5 MR A B

BRIES HhC

&R [EE i & MpNeL7pi

REBHRXEN | KW B AR5 RS BRI S J Hoyd A ML 1, EEARR RSP

75 0 ML SRR 2 RIEK ST K SO R A K S,
BER KRR I RIS 5y, SURFREORISE HE SR KRB — 4 30
il
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RIS BT

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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(3) T EERIREK P

(4) PR R A5 YW ) i BRI

6 AR AP AR R (4 220

(1) BRARAR ST SEA Yy B (AR5 RE R0 S0 000 R0  E ) A = 1
(2) BRAFR RN B B MR MSCRRAE T A BCS B RAALE | R 2
(3) FEAR A BH B i AR GET i ShS 5 5 149 D) A B 5

(4) PIEHBR KA TR G RGP

7 RSHFM (4 220

(1) TR SRR ) HEA SO 57k K

(2) Tl R T SRR A PR

8. RAWEAE R IIEER G AN T (2 220)

AR LR PR N 32 (90% ) , IR AR & A is A 10%

FERETE | BEFIRE R (30%) ; BRI 1E (35%) ; BRAEE A (0%) 5 WK I 46 % 3K

ik (35%)

#t (RAW P2 (M) ) VB JRFERT, B ZR4E ; R b K2

SEHRH Atmospheric Chemistry and Physics, 2" ed ,fE# :]. Seinfeld and S. Pandis; 1 it

RERXER | NABIESIT A

TRTERLAFR | Applied Statistics

FFiR L W 5 IR B A B

BIRIES LiD'E

FEBREE 7

RS | FRRLE TGO RS A R B %, KO 7ok
T X LERENL IR A S TF-Be =z —

ARURFEMN A BE R & a5 B 5], R AR G BORg T ik, #
27 DA FHATLAE B R FEARRAE by SR 2 AR OG-8 B R/ B HIORD 20 A R AIF 10 4 iR
FKEE: , BRI A ALEE B FUAb B B AE SRR K/ U B IS G 56 | 5
FORR L LU BRSBTS 56 7 22 43 A R T U 43
AR HAL G IR FE 0 e K IXTE T, AR BEA T HE S ka0 S

TR R ) SR R LA T o A oy P B SR AR SR 5 8 ] 1 R A
MGt ik,

WRIBEXE N | 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
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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.

BEEREN | AE AR BRSO R R AR S RE S IE A A A S
Tk IR N
RNEREEE | B HNE
Rz B 5 B 1 258 1.1 RFE Akt
2 1.2-3 FRE, HiAb P
302.1 BEEKL
4 SPSS F#L1
5 2.1 BRI
6 2.2-4 K/
7 3.3-4 AR
8 4.1 FEMT
9 SPSS F#L2
10 4.1-2 )7 2504
11 5.1-2 M0t
12 5.3-4 [H53H7
13 GEit S
14 SPSS F#HL3
15 BE>
16 &%
HEHFR AR AR THE . 3 R AL (i)
FEMEEE | MRl 5 K, BIR 2 40, 431 10 43
ik WAARZ R, 14,90 41,
B N RS TT) AN - B s th ARkE . b E PRI AL S it
SEHY Biometry,Z"d ed;YE#4 :Rohlf F. J., Sokal R. R.;H ittt : Freeman
REBHXER | AEHESE
RN A | Introduction to Atmospheric Environment
FFIR B fir WS BB
BRIES 55'8
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RIERE T

ARPRFEE EA RO A A S R R AU B R, ERAE
KA AR A 25 BN BRI BOR AR 07 T, N A8 S 3T K
SR H IR SRR DAL IS R TRAT R A, DL TR TS e T
MR BOR T BeAF

RIRPEE RN ARVE TR AR A ST AT IR . 240 AR
SRR RO R R ) 5 O A BEIAD T AN AR R B U S A —
FRINEEARDSEBOR T BB AR, DRERRE L f R 2 AR X R MR R Y
WFFE 4 A Ko PR A BT 1255 o A DR S B 1) B i

R

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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press
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Environmental biology is one of the main branches of environmental science. It is a
discipline that studies the laws of interaction between organisms ( including
humans) and the environment interfered by humans and its regulatory mechanisms.
The goal of the Environmental Biology course is to help undergraduates majoring in
environmental science lay the foundations of the biology needed to study
environmental science, to help students understand the biological effects of
environmental pollutants and their behavior in ecosystems, and to understand how
organisms are purifying the environment. The role of pollution, understanding the
interaction between environmental pollutants and organisms, mastering the basic
knowledge of environmental biology, basic theories and related experimental skills,
to help students broaden their academic horizons and knowledge structure, improve
overall quality, for the future Learning and working to lay a solid professional
foundation.

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

The course combines theory, computer internship and experiment, using
theoretical class (2 credits) + computer internship (1 credit) + experimental class
(1 credit) mode, total hours of learning, including 36 hours of theoretical
courses, computer internships and experiments. Class 16 hours, experimental class

36 hours.
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Energy is of fundamental importance to our society. Energy and the environment are
two most important issue in the world, that are obviously crucial to all of us.
Occurrence and solution of many environmental problems are directly associated
with energy consumption and transition of energy structure. This course deals with
the core subjects of energy and the environment. This course is intended for
students having little or no background in this topic, bringing them the basic
concepts, resources, definitions of energy and the environment. Through the course
learning and reading practice, the students are expected to understand the basic
concepts, formation, classification, resources, development of fossil fuels and
renewable energies, and to understand the relationship between energy, including
fossil and renewable energies, and the environment. The course will introduce and
discuss several energy—saving and emission reduction technologies, and talk about
the basic concept in sustainable development. It hopes that the course will help to
the students to be familiar with energy development strategy and environmental

protection requirements in sustainable development.
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IRIER AR | Introduction to Climate Change Sciences
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RIEELE N | 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
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.
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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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TRIERX AR | Environmental Economics
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RIEZELE N | Different from Environmental Sciences and Engineering, Environmental Economics
is a discipline which using economic theory to solve the environmental problems. It
could provide important basis for management, planning and policy making in
environment, resource, energy and climate change related areas.

The major contents of this course include; (1) the basic theory and methodology
of environmental economics; (2) cost—benefit analysis, including the estimation of
economic losses of environmental pollution and degradation, the estimation of
environmental treatment benefits, etc; (3) using economic measures, such as
taxation, finance and others to manage the environment, formulating environmental
economic policy, etc.
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RERXER | FiFHE

WRERXAM | Environmental Geosciences
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IRIEEZE N | Environmental geoscience is an interdisciplinary of earth science and environmental
science. Taking human — environment system as study object, it focus on the
composition, structure, formation and evolution of Earths natural environment, as
well as on the interactions and effects between human activities and environment. It
applies the theories and methods from a series of branches of earth science to study
environment issues and to protect environmental. As an emerging discipline of
environmental geoscience, its content and disciplinary system has not yet shaped.
So far, there are some relatively well —defined branches, such as environmental
geology, environmental geochemistry, environmental geography, pollution
meteorology, environmental hydrology, limnology - marine environment,
environmental soil science and so on.
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RENXER | RETREF

WRIEHEN AR | Environmental Engineering Science

i T B e
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IRIEZESLE M | 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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In Agenda 21 of the United Nations Conference on Environmental and development
(UNCED), chapter 19 is entirely devoted to the management of chemicals, and
the expansion and acceleration of the international assessment of chemical risks is
prerequisite. This course introduces the principle and framework risk assessment of
chemicals. It contains development history of risk assessment in the developed
countries including USA | Japan et al. It includes the basic principles and methods
of risk assessment in their legislative framework, and some development or new
ideas will also be introduced in this course. It includes dose—effects estimation for

both human health related toxicology and ecotoxicology as well as information on
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estimation methodologies. It also introduces basic background information on
exposure assessment. Overall, this course includes four parts: 1. review on the
development history of risk assessment; 2. health risk assessment of chemicals; 3.
ecological risk assessment of chemicals; 4.some mathematics skill for assessing the

risk assessment.
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RIEFE AR | Introduction to Remote Sensing and Image Interpretation
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IRIEHSLE N | The science of remote sensing is advancing rapidly as sophisticated sensor systems

obtain data with increasingly detailed spatial, spectral, temporal, and radiometric
resolution. Remote sensing, as a robust tool, is widely used and therefore required

for students in geography, environmental science and urban planning.




2N AR AFARBW R OREFM—ERS (2020)

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

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

and students is guaranteed.
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Aquatic Environmental Chemistry is an important branch of FEnvironmental
Chemistry, and it mainly focuses on formation, distribution and cycling procedures
of various elements, compounds ( natural and anthropogenic), as well as the
relationships with other environmental media, clearly reflecting multi—discipline of
geo — science and chemistry. The earth aquatic environment mainly includes
territorial water body and seawater body, characterized by close association and
significant difference. Since global industrialization, the influences from human
activities have been far stronger than those from most natural procedures, and
aquatic environment has been an extremely important receiver for large amounts of
various pollutants emitted. It plays a critical role in controlling transport,
transform, fate, as well as related biological and ecological effects ( such as
deformation, carcinogenicity and mutagenicity ) at different spatial and temporal
scales.

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

for basic chemistry, the teaching will be presented in a clear and short way,
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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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RERXER | SRAREERE

RIERXAM | Remediation of Contaminated Environment

FFIR {7 T SR B

BIRES 3L

SE1EIRTE J

IRAEFRSCEST | PREEIS Yt F TR A A A A — S R, O 1 PR PR R AN SRR,
WG QR B HEATAE S W BB B b i35 e ) K B . AN ERFR T84 405
PRI S I AR I HR 5 S0, WA G T5 g IR IB A 15 et KAy
B2 TS YT RIE S, LA K5 et oK B 52, e ah X i YL BRI i 14 4
Tk AP AB S ARE , DL BE AL B SE R AT T4 R R X — Rl ER b
AL, HEATIE ST

IRIEZEZE N | The environment contamination is a common issue world —wide. To protect the
environment and human health, it “s necessary to remediate the contaminated
environment and to remove the contaminants. This course will introduce the basic
theory in environmental remediation, technology and application. The contents
include remediation of the contaminated soil, remediation of the contaminated
groundwater, remediation of sediment, and remediation of surface water. The
investigation method, risk assessment, remediation standards, and laws and
regulations will be introduced as well. To each of the contaminated matrix,
remediation examples will be discussed.
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Bioremediation principles,{’llf.iﬁA :Juana B. Eweis; H itk : McGraw—Hill
(ABRBEE R SHEAR) MEH ST R . A2 Tolk s bt
(kBRI S k) AE8 JRUR A REI7 ; kit Bk2# it

RERXER | NFHEF

RERXAM | Environmental Toxicology

FiR & f W 53R EE B

BRIEE 3¢
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RERXEN | EE AR, B B R SR R R T W SR A MR N Bl RS A
FeAL SRR AR s IR R W R A B0 8 T MBI R =80 0
LBk B B AL AT FIOLE] s MR REE SR NS TR T
TR B ARSI B R S B LB R PR A P A SR
WFFE 7 A HRE 5 1 M R B 2 I A 1] oA SIS e S R e i,

IRIEHLE N | Concepts underlying absorption, distribution, metabolism and excretion of toxic
agents in living organisms; Channels, pathways and action sites of toxic agents;
carcinogenesis, teratogenesis, mutagenesis and their molecular mechanism of
environmental pollutant; neurotoxicity, immunotoxicity, endocrine disruption,
liver toxicity, kidney toxicity, bone toxicity and other target organ toxicities and
their toxicological mechanisms of environmental pollutant; toxicogenomics and
environmental genomics; Basic methods and experimental skills in studying
environmental toxicology and molecular toxicology.
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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
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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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Numerical simulation and modeling of environmental pollution are the main tools
and techniques for understanding the physical and chemical processes of
environmental pollution, quantifying the causes of environmental pollution, the
relationship between sources and sinks, and predicting the occurrence and
development of environmental pollution. Numerical models of environmental
pollutants have been developed rapidly in recent years and played a key role in
environmental pollution research and forecast, and heve been employed widely and
increasingly in the researech and prediction of environmental cycling of pollutants.
It is expected that the numerical models will gain faster development and
application in future. The environmental pollution models are associated with
knowledge of computational mathematics, physics and chemistry, weather and
climate, and data processing and integration. Through this course, students will
gain fudermental knowledge of environmental pollution numerical models, modeling
ideas and platforms, and data processing. The students will be trained to operate
and run major atmospheric chemsitry models, enhancing their understanding and
consolidating the theory and knowledge of atmospheric chemistry, physics,
atmospheric environment, and the causes of atmospheric pollution. The knowledge
and practice gained in the atmospheric pollution modeling could be extended to

numerical modeling in other environmental media.
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Environmental Processes of Pollutants in Soil and Water
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The main contents of this course include the following points:
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. A brief introduction of environmental processes of pollutants in water and soil
. Interactions between human beings and the pollutants in water and soil

. The main research focuses of water/soil environmental processes of pollutants
. The representative pollutants released to soil and their sources

. The representative pollutants released to water and their sources

Environmental processes of pollutants in soil

Soil components and their roles in environmental processes of soil pollutants

. Soil colloid and its role in water—soil interfacial processes of pollutants
. Interactions between pollutants and biota and their toxicity

. Nitrogen recycle and conversion in water/soil environment

. Phosphorus cycle and conversion in water/soil environment

. Origins of black and odorous water,its adverse effect and reclaimation
. Techniques for wastewater treatment

. Techniques for polluted soil remediation

. Sources of solid wastes, their environmental processes and impacts, and disposal




IS 197

HEEEXBW

AR 27 2] A B R S A TR S R K R85 rp A E IR R, 15 e W)
TEIK/ T IRBEIR R v kA (4 Bl A e Al A i S A MU 5 e e 35T h i)
A R MBEONE LA K 35 e i D i ik 57 P 7 vk S K/ - IS R Wt 5 07 1 B
LK EZNEAN RGN T AR,

NERERE
Bz 5B 43 BT

TS YR K T BR5E rp R 2 10 o e AR B A BRI A 2R b 25 b o A 19 2007
Wi, 759K RIS BRI T DL 05 Rk RS R 5 TR
SEARSCSE R BEIE S REA B TS P K BB TP AT AR AR DL K
WNAER A R B AL A AP B WIS K L BRI i i s R, 5 20
KRR AL IIN ARG LML BREE IRRZH YK L
W EE S RS S BRI

K LRGSR IR 2 A, DL R N2 AR 1 T A4 DR BRI 2 = A R AN AT
IIBIRER . TSR, T g MK IR BT ST AN R S e
AR IR (AR N) Z M EAR IR A R 5, K LI R Geh Hovh
HTCHLEA BRI S DL S5 e 5 2 DR G AR, K RIS g
Y5 AR PR AR AR TR B BRI St . AN SRR B3R EE A2 275 5L JUH:
Jes YR A AR IR A s IR R ARk i HOK LR
S i Ts G A SRR il B A TN A A A EERR , 1B 2P HL
BRI K 7 A R A PR TS e G 3

X 7K PR AR X TR 2 A B T K - PREE i Y 2 R A T
Qe PR R I RO T, i 2 B0 NS I 19 32 2K PR TR AR
JK A B AP I 3 DG T T R Qe R RO IR L S SE T, A LTS e
K BRI A AR A Bl B R N TERIL] , R O AR AR IR ML 3R
B, K RIS e p B B SR B i, X 2 T R e R S s R
A E RIS RIS R S

ZIRFE N A28, 3L 34 22T

#EAR

K FHIRE HZ (70% ) SCHR B e R 45 (30% ) FHSE & 09 X,

UISES

BV RE 7 A FE I RS A2 TR T RS RS P, A ELAN R SR RS
(30%) ; WK SO X B g5 (70%)

E2e)

EETPIBE

BEAR

CEREEAL ) M OB s L R 30 it

(hsgdess) AR ot R . R SR 20 At

Environmental soil chemistry ,Y£# : Donald L. Sparks; Hi ittt : Academic press
COKIREE ) A R R st 6 R R DKM K A o it
(IREE L) A gk TI W H R « Fp ARl R H




CEN AR AFAR B OREFM—ERS (2020)

REBLER | SRYKRE

RERXAMR | Contaminant Hydrogeology
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IRTEZLE N | This course covers the occurrence and sources of contaminants in groundwater; the
reactions of contaminants in aquifers; transport processes contaminants in saturated
and unsaturated media; modeling of contaminant transport in groundwater;
remediation technologies of contaminated soil and groundwater.
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IRIEHEZE N | The course will involve all aspects of environmental sciences, including the source
and emission of environmental contaminants, the environmental behavior and fate
of contaminants, the ecotoxicity and risk of contaminants, environmental pollution
and human health, remediation of contaminated environment, environmental
pollution and gloal climate change, criterion and standard of contaminants,
monitoring of enviromental quality, environmental economy and management, etc.
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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
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
vegetation geography. Three practices in the university campus and the botanical
garden are offered. It aims at building the complete knowledge system of
“Macrobotany 7. Students can identify commonly distributed plants inside the
campus and botanical garden and use the botanical knowledge in the subsequent
courses like Fundamental Ecology, Field Ecology and Urban Ecology through
taking this course. They can also bring what they learned in this course to their

career as researchers or city planners.
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RIBEXE N | 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
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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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RIERZE 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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