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GTIIT Cultivation Scheme of Materials Science and Engineering Program

1. Overview

Based on physics, chemistry and engineering, the program aims to let students understand how
processing and composition affect the structure, properties and performance of materials, and
is a combination of multidisciplinary knowledge and skills. Specialized courses cover crystal
structure and microstructure analysis, materials processing, electrochemistry, diffusion and
phase transitions, kinetics and thermodynamics, and polymer properties, aiming to produce
outstanding engineers and technologists who can integrate and lead materials research and
development and its application in high-tech industries such as semiconductor manufacturing

and biomaterials.

2. Cultivation Goal

Students will participate in R&D projects many of which are in cooperation with the industry,
and master advanced research methods of materials science and engineering. Graduates of the
program can be engaged in academic research (mainly by advancing to graduate studies) or get
employed in relevant industries. Material engineers may seek employment in industries and
development centers of the following applications: electronics and communication; aerospace
or vehicle manufacturing; nuclear industry; polymer nanocomposites and plastic materials; and

in pharmaceuticals and biomaterials.

3. Total Credits for Graduation

The total credits of the four-year undergraduate program are 160, including 2 credits of physical
education courses. Students are also required to complete the credits in ideological and political
theory courses as stipulated by the Ministry of Education of China (MOE) and meet the passing

assessment standards. The teaching includes theoretical teaching as well as practical teaching.

4. Study Years
4 years, students will be awarded the bachelor’s degree of Engineering in Materials Science
and Engineering of GTIIT, and the bachelor’s degree of Science in Materials Engineering from

the Technion.

5. Basic Requirements for Talents Cultivation
a. Master the knowledge of mathematics and natural science, the knowledge of
engineering technology, and certain knowledge of economics and management

required by the professions in this program field.
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b. Systematically master the basic theories and knowledge of the materials science and
engineering discipline; familiar with the basic principles of the relationship between
materials’ composition, structure, synthesis/production and properties.

c. Master the basic knowledge and skills of preparation, performance testing and analysis
of various materials involved in the discipline.

d. Understand the development status and trends of related disciplines in materials; have
a sense of innovation; have basic abilities to improve materials performance and
product quality, to develop and study new materials and new crafts, to select and use
materials according to engineering projects, etc.

e. Develop the skill of innovation and entrepreneurship.

f. Have a sense of lifelong learning; able to use modern information technology to acquire
related information, new technologies, and new knowledge to constantly improve
personal abilities.

g. Have a global vision, high-level foreign language proficiency, intercultural

communications ability and cooperation ability.

6. Graduation Requirements

Students will graduate when fulfilling the graduation requirements within the prescribed
number of years, and have at least 160 credits of the described structure of core (126 credits),
program elective (24 credits) and general e courses (10 credits), with a minimum grade of 55
in each course, and GPA above 65. Fulfilling the requirement of MOE ideological and political

theory courses, students may be approved for graduation upon review.

7. Basic Information Resources
The program cultivation schemes, syllabi, teaching criteria, assessment criteria of courses,
graduation evaluation criteria and other basic teaching information are offered in form of

brochures, websites, etc.
8. Textbooks and References

Foreign language textbooks that reflect the international level are selected for steady practices

of bilingual or fully English-medium instruction.
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Materials Science and Engineering Program Curriculum?

Compulsory Courses 125 points
Program Elective Courses 25 points
General Elective Courses 10 points
TOTAL 160 points
Course Code Course Name (Program Core Course) Credits
Semester 1
104041 Differential and Integral Calculus 1M 5
104019 Linear Algebra M 4.5
114051 Physics 1 2.5
124117 Principles of Chemistry A 3
234128 Introduction to Computing with Python
324033 Technical English - Advanced B
Total 22
Semester 2
104043 Differential and Integral Calculus 2 M 5
104131 Ordinary Differential Equations/H 2.5
114052 Physics 2 3.5
124118 Principles of Chemistry B
314011 Structure and Properties of Engineering Materials 4
394800 Physical Education Courses
Total 19
Semester 3
094481 Introduction to Probability and Statistics 4
104228 Partial Differential Equations/M
114081 Physics Lab. 1 1.5
124400 Quantum Chemistry 1 5
314009 Engineering Materials Laboratory N 1.5
Total 15
Semester 4
125801 Statistical Thermodynamics 2.5
124413 Physical Chemistry - Chemical Kinetics 2.5
124414 Organic Chemistry 1b* 2.5
314009 Introduction to Solid Mechanics 1.5
314003 Thermodynamics of Materials 2.5
315003 Diffusion in Solids 4

2. Course offerings and scheduling may be properly adjusted in accordance with the Technion's

academic plan and actual teaching arrangements.
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315051 Physical Education Courses 2.5
394800 Statistical Thermodynamics 1
Total 19
Semester 5
314006 Microstructural Characterization of Materials 4
314150 Solid State Physics 3.5
314312 Introduction to Polymeric Materials 2.5
314532 Electrophemistry, Corrosion & Corrosion 25
Protection
315052 Kinetics of Phase Transformations 2.5
315242 Composite Materials Engineering 2.5
Total 17.5
Semester 6
314016 Computer-aided Material Eng. Graphic 2.5
314311 Ceramics and Refractories 2.5
315008 Mechanical Behavior of Materials 35
315030 Properties of Electronic Materials 2.5
315039 Momentum, Heat and Mass Transport
315058 Computer Analysis Methods
Total 17
Semester 7
314309 Materials Processing 2.5
315001 Advanced Materials Laboratory 1N 2
315012 Materials Selection 2.5
315037 Properties and Applications of Metals 2.5
315059 Functional Materials - Properties & Devices 2.5
Total 12
Semester 8
315002 Advanced Materials Laboratory 2N
315014 Advanced Project in Materials Engineering
Total

The student should acquire at least 25 points taking elective courses from the two lists

given below:

Electives Courses from Materials Science and Engineering Department

Course Code Course Name Credits
314124 Advanced Topics in Materials Engineering 1 2.5
314126 Advanch Topics -in Material.s Engineering 2 - 5

Conductive Atomic Force Microscopy
314306 Laser Material Processes 2.5
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315016 Semiconductor Devices for Materials Engineering 2.5
315017 Finishing Processes and Electrolytic Coating 2.5
315018 Biomaterials 2
315021 Powder Metallurgy and Technology 2.5
315025 Advanced Project in Materials Engineering 2 3
315027 Reliability of Microelectronic Devices 2.5
315031 Electronic Ceramics 2.5
315034 Processing of Advanced Ceramics 2
315035 Materials Engineering Project - Optional
315038 Materials for Micro-Electro-Mechanical-Systems 2.5
315040 Introduction to Glass Science 2
315041 Optical Phenomena in Materials 2.5
315042 Introduction to Nanoscience and Nanotechnology 2
315044 Optical Materials 2.5
315045 Processes in Microelectronics Fabrication 35
315046 Packaging of VLSI Devices
315048 Biomineralization and Biological Materials
315050 ll(llfl:l Ssiile;czniln?oli%;%meermg of Polymers 25
315053 EDrélgil\rlleere;mg of Polymeric Biomaterials for Drug 25
315054 Failure Analysis and its Prevention 2
315056 Crystal Growth 2.5
315057 Computational Materials Science 2.5
315721 Fracture and Behavior of Polymers 2.5
316240 Basics of Crystallography 2
316541 Conductive Atomic Force Microscopy 2
317531 Computer Applications in Materials Engineering 2
317627 ggs‘iczg‘;s and Metallization for Microelectronic )
316243 Neutron and Synchrotron Instrumentation 2
316244 Magnetic Properties of Thin Films 2
318221 Surface Analysis 2
318222 Ion Assisted Surface Analysis 2
318235 The Theory of Plastic Deformation 2
318527 The Dynamical Theory of Diffraction 2
Electives Courses from Other Departments

Course Code Course Name Credits

054131 ]IEnI;crg(;Icllzgrtllgg to Chemical and Biochemical 4
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054369 Polymer Engineering Laboratory 2.5
056391 Sensors based on Nano (Bio) Materials 2.5
124122 Laboratory in Principles of Chemistry 1
124416 Electromagnetism and Matter 2.5
124417 Physical Chemistry -Molecular Spectroscopy 3.5
125101 Analytical Chemistry 1 for Engineers 1.5
125102 Analytical Chemistry Laboratoryl For Engineers 2
127437 Photocatalysis 2
127438 Symmetry and its Applications in Chemistry 4
134058 Biology 1 3
858121 Polymer Rheology 2
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