材料科学与工程（实验班）专业培养方案
专业名称与代码：材料科学与工程 080401
专业培养目标： 
本专业面向半导体材料、新能源材料等国家新兴战略产业需求，培养身心健康、具有良好的人文社会科学素养、社会责任感和职业道德、德智体美劳全面发展的社会主义事业合格建设者和可靠接班人。学生能系统掌握材料科学与工程专业的理论和方法，具有国际视野和创新精神，能够在材料设计与制备、结构与性能表征、加工与成型等材料科学与工程及相关领域，从事科学研究、工程技术开发、制造和管理等方面的工作，能够解决复杂的工程问题，成为高层次工程技术人才。
专业毕业要求：
毕业生应达到如下知识、能力和素质：
1. 工程知识：具有能够将数学、自然科学、材料科学和工程科学知识用于解决新材料研发、生产过程中的复杂工程问题的能力。
2. 问题分析：能够应用数学、自然科学、材料科学和工程科学的基本原理，识别、表达、并通过文献研究分析复杂工程问题，以获得有效结论。
3. 设计/开发解决方案：在考虑社会、健康、法律、文化以及环境等制约因素的前提下，能够针对材料科学与工程专业领域复杂工程问题的解决方案，设计满足特定需求的系统、单元（部件）或工艺流程，并能够在设计环节中体现创新意识。
4. 研究：能够基于材料科学与工程原理并采用科学方法对复杂工程问题进行研究，包括设计实验、分析与解释数据、并通过信息综合得到合理有效的结论。
5. 使用现代工具：能够针对材料科学与工程专业领域复杂工程问题，开发、选择与使用恰当的技术、资源、现代工具， 对复杂工程问题进行分析，并能够理解其局限性。
6. 工程与社会：能够基于材料科学与工程专业和工程相关背景知识进行合理分析，评价专业工程实践和复杂工程问题解决方案对社会、健康、安全、法律以及文化的影响，并理解应承担的责任。
7. 环境和可持续发展：能够理解和评价针对材料科学与工程专业领域复杂工程问题的工程实践对环境、社会可持续发展的影响。
8. 职业规范：具有人文社会科学素养、社会责任感，树立和践行社会主义核心价值观；能够在材料科学与工程专业领域工程实践中理解并遵守工程职业道德和规范，履行责任。
9. 个人和团队：能够在团队中承担个体、团队成员以及负责人的角色，能够与其他成员合作共事。
10. 沟通：能够就材料科学与工程专业领域复杂工程问题与业界同行及社会公众进行有效沟通和交流，包括撰写报告和设计文稿、陈述发言、清晰表达或回应指令，并具备一定的国际视野，能够在跨文化背景下进行沟通和交流。
11. 项目管理：理解并掌握材料领域工程项目中涉及的工程管理原理与经济决策方法，了解产品全周期管理过程。
12. 终身学习：具有自主学习和终身学习的意识，有不断学习和适应发展的能力。

	序号
	毕  业  要  求
	实现途径（教学过程）

	1
	工程知识：具有能够将数学、自然科学、材料科学和工程科学知识用于解决新材料研发、生产过程中的复杂工程问题的能力。
	①课堂教学：高等数学B、线性代数B、概率论与数理统计B、大学物理B、物理实验B、无机化学B、高分子化学B、高分子物理B、无机化学实验B、物理化学B、物理化学实验B、有机化学C、工程制图、材料力学、机械设计基础B、电工及电子技术C、Python语言课程设计、晶体学、材料科学基础、材料工程基础。
②课外教学：专题讲座、学术报告。

	2
	问题分析：能够应用数学、自然科学、材料科学和工程科学的基本原理，识别、表达、并通过文献研究分析复杂工程问题，以获得有效结论。
	①课堂教学：高等数学B、线性代数B、概率论与数理统计B、大学物理B、物理实验B、无机化学B、高分子化学B、高分子物理B、无机化学实验B、物理化学B、物理化学实验B、有机化学C、材料工程实验、材料工艺实验、高分子实验、材料性能与检测、现代测试技术实验、现代矿物材料实验、复合材料加工成型实验、材料创新设计实验。
②课外教学：课程作业、社会调查，创新创业教育及活动，课外科研活动，各项竞赛。

	3
	设计/开发解决方案：在考虑社会、健康、法律、文化以及环境等制约因素的前提下，能够针对材料科学与工程专业领域复杂工程问题的解决方案，设计满足特定需求的系统、单元（部件）或工艺流程，并能够在设计环节中体现创新意识。
	①课堂教学：形式与政策、思想道德与法治、生态学概论、地球科学概论、复合材料结构设计、材料工厂设计、材料工艺实验、高分子实验、材料性能检测实验、现代测试技术实验、现代矿物材料实验、复合材料加工成型实验、材料创新设计实验、生产实习、毕业论文。
②课外教学：课程作业、社会调查，创新创业教育及活动，课外科研活动，各项竞赛。

	4
	研究：能够基于材料科学与工程原理并采用科学方法对复杂工程问题进行研究，包括设计实验、分析与解释数据、并通过信息综合得到合理有效的结论。
	①课堂教学：新材料设计与制备、材料工艺实验、高分子实验、材料性能检测实验、现代测试技术实验、现代矿物材料实验、复合材料加工成型实验、材料创新设计实验、计算材料、生产实习。
②课外教学：课程作业、社会调查，创新创业教育及活动，课外科研活动，各项竞赛。

	5
	使用现代工具：能够针对材料科学与工程专业领域复杂工程问题，开发、选择与使用恰当的技术、资源、现代工具， 对复杂工程问题进行分析，并能够理解其局限性。
	①课堂教学：大学英语、Python语言程序设计A、计算材料、现代测试技术、材料性能与检测、材料工艺实验、新材料设计与制备实验、现代矿物材料实验、复合材料加工成型实验、材料创新设计实验、材料工厂设计CAD、生产实习。
②课外教学：课程作业、创新创业教育及活动、课外科研活动、各项竞赛。

	6
	工程与社会：能够基于材料科学与工程专业和工程相关背景知识进行合理分析，评价专业工程实践和复杂工程问题解决方案对社会、健康、安全、法律以及文化的影响，并理解应承担的责任。
	①课堂教学：科技伦理导论、项目管理、地球科学概论、生态学概论、形式与政策、思想道德与法治、劳动教育、先进功能材料、课程论文、课程实验报告、材料创新设计实验报告、生产实习报告、毕业设计 (论文)。
②课外教学：课程作业、创新创业总结报告，课外科研成果总结，科技竞赛。

	7
	环境和可持续发展：能够理解和评价针对材料科学与工程专业领域复杂工程问题的工程实践对环境、社会可持续发展的影响。
	①课堂教学：地球科学概论、生态学概论、相关的专业课堂教学、实践教学，材料创新设计实验、生产实习。
②课外教学：专题讲座、课程作业、创新创业总结报告，课外科研成果总结，科技竞赛。

	8
	职业规范：具有人文社会科学素养、社会责任感，树立和践行社会主义核心价值观；能够在材料科学与工程专业领域工程实践中理解并遵守工程职业道德和规范，履行责任。
	①课堂教学：科技伦理导论、马克思主义基本原理、毛泽东思想与中国特色社会主义理论体系概念、习近平新时代中国特色社会主义思想概论、中国近代史纲要、思想道德与法治、形势与政策、体育、军事理论、社会调查。
②课外教学：入学教育、大学生心理健康教育、就业指导、毕业教育、学务指导和辅导员的专题讲座、学术讲座等。

	9
	个人和团队：能够在团队中承担个体、团队成员以及负责人的角色，能够与其他成员合作共事。
	①课堂教学：新材料设计与制备实验、材料工艺实验、高分子实验、现代测试技术实验、现代矿物材料实验、复合材料加工成型实验、材料创新设计实验、生产实习、毕业论文。
②课外教学：课程作业、社会调查，创新创业教育及活动，课外科研活动，各项竞赛。

	10
	沟通：能够就材料科学与工程专业领域复杂工程问题与业界同行及社会公众进行有效沟通和交流，包括撰写报告和设计文稿、陈述发言、清晰表达或回应指令，并具备一定的国际视野，能够在跨文化背景下进行沟通和交流。
	①课堂教学：大学英语、半导体材料与技术（全英文）、材料化学原理（全英）、现代矿物材料（全英文）、材料创新设计实验、科技写作规范和技巧、生产实习、毕业论文。
②课外教学：调查报告、科技论文报告会、学术讲座、科技论文撰写、参加教师科研项目等。

	11
	项目管理：理解并掌握材料领域工程项目中涉及的工程管理原理与经济决策方法，了解产品全周期管理过程。
	①课堂教学:材料工厂设计、项目管理、材料创新设计实验、生产实习、毕业论文、创新创业课程。
②课外教学：大学生科研立项、参加教师科研项目等。

	12
	终身学习：具有自主学习和终身学习的意识，有不断学习和适应发展的能力。
	①课堂教学：晶体学、材料物理、材料科学基础、材料工程基础、生产实习、毕业论文（设计）、思想道德与法治等。
②课外教学：课程作业、学科竞赛、发明创造、科研报告、调查报告、大学生科研立项等。



主干学科（楷体小四）：材料科学与工程
专业核心课程：材料学导论、材料力学、晶体学、材料物理、材料科学基础、材料工程基础、材料工艺与设备、新材料设计与制备、材料性能与检测、现代测试技术、先进功能材料、现代矿物材料、复合材料与加工成型、半导体材料与技术。
主要专业实验：物理实验、无机化学实验、物理化学实验、高分子实验、计算机语言课程设计、材料科学基础实验、材料工程实验、材料工艺实验、材料工厂设计、新材料设计与制备实验、材料性能检测实验、现代测试技术实验、现代矿物材料实验、复合材料加工成型实验。
主要实践性教学环节：材料创新设计实验、生产实习、毕业设计 (论文) 。
毕业学分要求：170学分。
学制与学位：四年，工学学士。
本专业学生可以辅修的其他专业：行政管理专业，地质学专业。
相近专业：材料化学专业、应用化学专业。


Program for Materials Science and Engineering
Specialty and Code: Materials Science and Engineering 080401
Education Objectives:
This major aims to meet the needs of national emerging strategic industries such as semiconductor materials and new energy materials, and cultivate qualified builders and reliable successors of the socialist cause with sound physical and mental health, good humanistic and social scientific literacy, a sense of social responsibility and professional ethics, and comprehensive development of morality, intelligence, physique, beauty and labor. Students can systematically master the theories and methods of materials science and engineering, possess an international perspective and innovative spirit, and be able to engage in scientific research, engineering technology development, manufacturing, and management in materials science and engineering and related fields such as material design and preparation, structure and performance characterization, processing and molding. They can solve complex engineering problems and become high-level engineering and technical talents.
Graduation Requirements:
Graduates are expected to acquire the following knowledge, capabilities and qualities:
1. Engineering Knowledge: to be capable of applying in mathematics, natural sciences, materials science, and engineering science to solve complex engineering problems in the development and production of new materials.
2. Problem Analysis: to be capable of applying mathematics, natural science, material science and engineering science, identifing, expressing, and analyzing complex engineering problems through literature research to obtain effective conclusions.
3. Solution Design/Development: under the premise of considering social, health, legal, cultural, and environmental constraints, it is possible to design systems, units (components), or process flows that meet specific needs for complex engineering problems in the field of materials science and engineering, and to reflect innovation awareness in the design process. 
4. Research: to be able to conduct research on complex engineering problems based on material science and engineering principles and use scientific methods, including designing experiments, analyzing and interpreting data, and obtaining reasonable and effective conclusions through information synthesis.
5. Application of Modern Tools: to be capable of developing, selecting, and using appropriate technologies, resources, and modern tools to analyze complex engineering problems in the field of materials science and engineering, and able to understand their limitations.
6. Engineering and Society: to be able to conduct reasonable analysis based on the background knowledge of materials science and engineering, evaluate the impact of professional engineering practices and complex engineering problem solutions on society, health, safety, law, and culture, and understand the responsibilities to be undertaken.
7. Environment and Sustainable Development: to be able to understand and evaluate the impact of engineering practices targeting complex engineering issues in the field of materials science and engineering on environmental and social sustainable development.
8. Professional Norm: to have humanistic and social Scientific literacy, a sense of social responsibility, and to establish and practice Core Socialist Values;  to be able to understand and comply with engineering professional ethics and norms in the field of materials science and engineering engineering practice, and fulfill responsibilities.
9. Individual and Teamwork: to be able to assume the roles of individual, team member, and leader in a team, and to be able to work collaboratively with other members.
10. Communication: to be able to effectively communicate and exchange with industry peers and the public on complex engineering issues in the field of materials science and engineering, including writing reports and design drafts, presenting speeches, clearly expressing or responding to instructions, and possessing a certain international perspective, to be able to communicate and exchange in a cross-cultural context.
11. Project Management: to understand and master the engineering management principles and economic decision-making methods involved in engineering projects in the field of materials, and understand the product lifecycle management process.
12. Lifetime Learning: to have the awareness of independent learning and lifelong learning, and to have the ability to continuously learn and adapt to development.

Graduation Requirements and Pathways:
	No.
	Graduation Requirements
	Pathways（Teaching Process）

	1
	Engineering Knowledge: to be capable of applying in mathematics, natural sciences, materials science, and engineering science to solve complex engineering problems in the development and production of new materials.
	①Classroom Teaching: Advanced Mathematics (B), Linear Algebra (B), Probability Theory and Mathematics Statistics (B), College Physics (B), Physical Experiments (B), Inorganic Chemistry (B), Organic Chemistry (B), Organic Physics (B), Inorganic Chemistry Experiments (B), Physical Chemistry (B), Physical Chemistry Experiments (B), Polymer Chemistry (C), Engineering Drawing, Mechanics of Materials, Fundamentals of Mechanical Design(B), Electronic and Electrical Technology (C), Design for Python Language Programming, Crystallography, Fundamentals of Materials Science, Fundamentals of Materials Engineering. 
②Extracurricular Learning: lectures on special topics, academic report, etc.

	2
	Problem Analysis: to be capable of applying mathematics, natural science, material science and engineering science, identifing, expressing, and analyzing complex engineering problems through literature research to obtain effective conclusions.
	①Classroom Teaching: Advanced Mathematics (B), Linear Algebra (B), Probability Theory and Mathematics Statistics (B), College Physics (B), Physical Experiments (B), Inorganic Chemistry (B), Organic Chemistry (B), Organic Physics (B), Inorganic Chemistry Experiments (B), Physical Chemistry (B), Physical Chemistry Experiments (B), Experiments for Materials Engineering, Experiments for Materials Technology, Experiments of Polymer, Materials Properties and Testing, Experiments for Modern Testing Technology, Experiments for Mineral Materials, Experiments of Composite Materials Molding and Processing, Experiments of Innovative Design of Materials. 
②Extracurricular Learning: course assignments, social investigation, education for innovation and entrepreneurship, activities for student research training, competition activities.

	3
	Solution Design/Development: under the premise of considering social, health, legal, cultural, and environmental constraints, it is possible to design systems, units (components), or process flows that meet specific needs for complex engineering problems in the field of materials science and engineering, and to reflect innovation awareness in the design process.
	①Classroom Teaching: Situation and Policy, Ideological Morality and Rule of Law, Introduction to Ecology, Introduction of Earth science, Composites Structure Design, Experiments for Materials Engineering, Experiments for Materials Technology, Experiments of Polymer, Testing Experiments of Materials Properties, Experiments for Modern Testing Technology, Experiments for Mineral Materials, Experiments of Composite Materials Molding and Processing, Experiments of Innovative Design of Materials, Production Practice, Graduation Thesis (Design).
②Extracurricular Learning: course assignments, social investigation, education for innovation and entrepreneurship, activities for student research training, competition activities.

	4
	Research: to be able to conduct research on complex engineering problems based on material science and engineering principles and use scientific methods, including designing experiments, analyzing and interpreting data, and obtaining reasonable and effective conclusions through information synthesis.
	①Classroom Teaching: Design and Preparation of New Materials, Experiments for Materials Engineering, Experiments for Materials Technology, Experiments of Polymer, Testing Experiments of Materials Properties, Experiments for Modern Testing Technology, Experiments for Mineral Materials, Experiments of Composite Materials Molding and Processing, Experiments of Innovative Design of Materials, Production Practice.
②Extracurricular Learning: course assignments, social investigation, education for innovation and entrepreneurship, activities for student research training, competition activities.

	5
	Application of Modern Tools: to be capable of developing, selecting, and using appropriate technologies, resources, and modern tools to analyze complex engineering problems in the field of materials science and engineering, and able to understand their limitations.

	①Classroom Teaching: College English, Python Language Programming (A), Modern Testing Technology, Material properties and testing, Experiments for Materials Technology, Experiments for Synthesis and Preparation of materials, Experiments for Mineral Materials, Experiments of Composite Materials Molding and Processing, Experiments of Innovative Design of Materials, Production Practice.
②Extracurricular Learning: course assignments, social investigation, education for innovation and entrepreneurship, activities for student research training, competition activities.

	6
	Engineering and Society: to be able to conduct reasonable analysis based on the background knowledge of materials science and engineering, evaluate the impact of professional engineering practices and complex engineering problem solutions on society, health, safety, law, and culture, and understand the responsibilities to be undertaken.
	①Classroom Teaching: Introduction to Science and Technology Ethics, Project Management, Introduction to Earth Sciences, Introduction to Ecology, Course Paper, Report on Course Experiment, experiment report on Innovative Design of Materials，report on Production Practice, Graduation Thesis (Design).
②Extracurricular Learning: course assignments, social investigation, education for innovation and entrepreneurship, activities for student research training, competition activities.

	7
	Environment and Sustainable Development: to be able to understand and evaluate the impact of engineering practices targeting complex engineering issues in the field of materials science and engineering on environmental and social sustainable development.
	①Classroom Teaching: Introduction to Earth Sciences, Introduction to Ecology, Classroom teaching related to Professional Courses, Practice Teaching，Experiments of Innovative Design of Materials，Production Practice.
②Extracurricular Learning: lectures on Special Topics, course assignments, reports on innovation and entrepreneurship, report on student research training, competition activities.

	8
	Professional Norm: to have humanistic and social Scientific literacy, a sense of social responsibility, and to establish and practice Core Socialist Values;  to be able to understand and comply with engineering professional ethics and norms in the field of materials science and engineering engineering practice, and fulfill responsibilities.

	①Classroom Teaching: Introduction to Science and Technology Ethics, Principles of Marxism, Introduction to Mao Tse-tung Thought and the Theoretical System of Socialism with Chinese Characteristics, The Essentials of Modern Chinese History, Ideological Morality and Rule of Law, Situation and Policy, Physical Education, Military Theory, Social investigation.
②Extracurricular Learning: orientation education, student’s mental health education, situation and policy education, employment guidance, graduate education, lectures on special topics from instructors, academic lectures. 

	9
	Individual and Teamwork: to be able to assume the roles of individual, team member, and leader in a team, and to be able to work collaboratively with other members.

	①Classroom Teaching: Experiments for New Materials Desigh and Preparation, Experiments for Materials Technology, Experiments of Polymer, Experiments for Modern Testing Technology, Experiments for Mineral Materials, Experiments of Composite Materials Molding and Processing, Experiments of Innovative Design of Materials.
②Extracurricular Learning: course assignments, social investigation, education for innovation and entrepreneurship, activities for student research training, competition activities.

	10
	Communication: to be able to effectively communicate and exchange with industry peers and the public on complex engineering issues in the field of materials science and engineering, including writing reports and design drafts, presenting speeches, clearly expressing or responding to instructions, and possessing a certain international perspective, to be able to communicate and exchange in a cross-cultural context.
	①Classroom Teaching: College English, Semiconductor Materials and Technology (English), Principles of Material Chemistry (English), Modern Mineral Material(English), Experiments of Innovative Design of Materials.
②Extracurricular Learning: reports on social investigation, scientific and technological reporting, academic lectures, scientific writing, activities of research project from teachers.


	11
	Project Management: to understand and master the engineering management principles and economic decision-making methods involved in engineering projects in the field of materials, and understand the product lifecycle management process.
	①Classroom Teaching: Material Factory Design, Project Management, Experiments of Innovative Design of Materials, Production Practice, Innovation and Entrepreneurship Course ,Graduation Thesis (Design).
②Extracurricular Learning: student research projects, Production Practice, activities for the research project from teachers.

	12
	Lifetime Learning: to have the awareness of independent learning and lifelong learning, and to have the ability to continuously learn and adapt to development.
	①Classroom Teaching: Crystallography, Material Physics, Foundations of Materials Science, Basis of Materials Engineering, Production Practice, Bachelor Thesis (Design). Morality Education and Fundamentals of Law, etc.
②Extracurricular Learning: course assignments, academic competitions, inventions and creations, reports on scientific research, reports on social investigation, participating student research projects.



Major Disciplines: Materials Science and Engineering
Core Courses: Introduction to Materials science, Mechanics of Materials, Crystallography, Materials Physics, Fundamentals of Materials Science, Fundamentals of Materials Engineering, Materials Technology and Equipment, Desigh and Preparation of New Materials, Materials Properties and Testing, Modern Testing Technology, Advanced Functional Materials, Modern Mineral Materials, Composite Materials and Processing Technology
Lab Experiments: Physical Experiments, Basic Training of Chemical Experiments, Inorganic Chemistry Experiments (B), Physical Chemistry Experiments (B), Experiments for Polymer Chemistry and Physics, C Language Programming (B), Basic Experiments for Materials Science and Engineering, Experiments for Materials Technology, Material Factory Design, Experiments for Desigh and Preparation of New Materials, Testing Experiments of Materials Properties, Experiments for Modern Testing Technology, Experiments for Modern Mineral Materials, Experiments of Composite Materials Molding and Processing
Practical Work: Experiments of Innovative Design of Materials, Production Practice, Graduation Thesis (Design)
Required Credits for Graduation: 170 credits
Duration & Degree Granted: four years; Bachelor of Engineering
Recommended Minors：Administration, Geology
Related Specialties: Material Chemistry, Applied Chemistry
XXX专业
中国地质大学（武汉）本科培养方案

- 8 -
8

 (
科技伦理导论、项目管理、马克思主义基本原理、毛泽东思想与中国特色社会主义理论体系概论、思想道德与法制、军事理论、习近平新时代中国特色社会主义思想概论
) (
课程论文
、
课程实验报告、材料创新实验报告、生产实习报告
) (
材料工艺试验、高分子试验、现代测试技术试验、现代矿物材料实验、复合材料实验、生产实习
) (
现代矿物材料、新能源材料制备与演示、LED材料与器件、新能源材料与器件概论、、纳米材料与器件、计算材料
) (
材料学导论、
晶体学、材料物理
、
材料科学基础
、
材料工程基础
、新材料设计
与制备、材料工艺与设备
、
材料性能与检测
A
、现代测试技术
A、先进功能材料
) (
大学生科研立项
、课程作业
) (
复合材料结构设计、材料工厂设计、
材料创新设计实验、高分子材料助剂及配方设计、微电子工艺原理与应用、半导体材料概论、半导体物理
) (
材料
科学
与工程
专业
基本理论
、
技能和工作方法的能力
) (
大学英语、思想道德与法制、形势与政策、材料化学原理（全英）、矿物材料（全英）、半导体材料与技术（全英）、学科竞赛、发明创造、社会调查、科研立项
) (
毕业实习（设计）
) (
入学教育
、劳动教育、大学生心理健康教育、形势与政策、就业指导、毕业教育、
参加教师科研项目、学术讲座、社会调查
) (
大学英语、Python语言程序设计、地球科学概论、
生态学概论、材料工艺实验、材料合成实验、项目管理、计算材料
) (
专题讲座
课程作业
学术报告
) (
核心
课程或实践环节
)[image: ] (
国际视野、
创新意识和能力
) (
人文
和科学素养
、
组织管理和人际沟通能力
) (
使用
现代工具分析评价材料和工程的能力
) (
材料设计
、研究与
开发的基本技能
) (
培养目标分解
) (
材料科学与工程专业培养目标及定位
)

材料科学与工程（实验班）专业课程教学计划表
Course Descriptions of Materials Science and Engineering
	课程
类别
Classi-
fication
	课程
编号
Code
	课程名称
Course Name
	学
分
Crs
	课
内
总
学
时
Hrs
	学时分类
Class Hours
	先修课程
Prerequisite courses
	学期学分分配
Semester  Credits 

	
	
	
	
	
	课内学时
	课外学时
	
	

	
	
	
	
	
	讲课
Lec.
	课内
实验
Lab
	实验/科研实践
Lab/Res.
	研讨
Dis
	素质拓展
Exp
	
	一
1st
	二
2nd
	三
3rd
	四
4th
	五
5th
	六
6th
	七
7th
	八
8th

	通 识 教 育 课Liberal Education Courses
	必修Compulsory
	12007800
	马克思主义基本原理
Basic Principles of Marxism
	3
	48
	48
	
	
	
	
	
	3
	
	
	
	
	
	
	

	
	
	12008100
	毛泽东思想和中国特色社会主义理论体系概论
Introduction to Mao Tse-tung Thought and the Theoretical System of Socialism with Chinese Characteristics 
	2
	32
	32
	
	
	
	
	
	
	
	
	2
	
	
	
	

	
	
	12008000
	习近平新时代中国特色社会主义思想概论
Introduction to Xi Jinping Thought on Socialism with Chinese Characteristics for a New Era
	3
	48
	48
	
	
	
	
	
	
	
	
	3
	
	
	
	

	
	
	11711800
	中国近现代史纲要
The Essentials of Modern Chinese History
	2
	32
	32
	
	
	
	
	
	
	2
	
	
	
	
	
	

	
	
	12007900
	思想道德与法治
Ideological Morality and Rule of Law
	3
	48
	48
	
	
	
	
	
	3
	
	
	
	
	
	
	

	
	
	12005300
	形势与政策
Situation and Policy
	2
	32
	32
	
	
	
	
	
	每学期平均分配

	
	
	113076*0
	体育
Physical Education
	4
	144
	144
	
	
	
	
	
	1
	1
	1
	1
	
	
	
	

	
	
	109234*0
	大学英语
College English
	9
	144
	144
	
	
	
	48
	
	3
	3
	3
	
	
	
	
	

	
	
	14300300
	军事理论
Military Theory
	2
	36
	36
	
	
	
	
	
	2
	
	
	
	
	
	
	

	
	
	12008200
	劳动教育(理论课）
Labor Education
	1
	16
	16
	
	
	
	
	
	1
	
	
	
	
	
	
	

	
	选修Elective
	70100300
	地球科学概论
Introduction to Earth Sciences
	1.5
	24
	24
	
	
	
	
	
	
	1.5
	
	
	
	
	
	

	
	
	70400600
	生态学概论
Introduction to Ecology
	1.5
	24
	24
	
	
	
	
	
	
	
	1.5
	
	
	
	
	

	
	
	包括美育、心理健康教育课程（各不少于2学分）总计12学分，跨学科选修课不低于4学分。
	9
	144
	144
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	小计
Sum
	
	43
	772
	772
	
	
	
	48
	
	13
	7.5
	5.5
	6
	
	
	
	

	大类平台课Platform Courses
	20302000
	材料学导论
Introduction to Materials Science
	1.5
	32
	24
	
	
	
	8
	
	1.5
	
	
	
	
	
	
	

	
	21947400
	Python语言程序设计
Python Language Programming 
	2.5
	56
	40
	
	16
	
	
	
	
	2.5
	
	
	
	
	
	

	
	212127*2
	高等数学 (B)
Advanced Mathematics (B)
	10
	160
	160
	
	
	
	
	
	4
	6
	
	
	
	
	
	

	
	21212802
	线性代数 (B)
Linear Algebra (B)
	2.5
	40
	40
	
	
	
	
	
	
	
	2.5
	
	
	
	
	

	
	21213502
	概率论与数理统计 (B)
Probability Theory and Mathematics Statistics (B)
	2.5
	40
	40
	
	
	
	
	高等数学
线性代数
	
	
	2.5
	
	
	
	
	

	
	212130*2
	大学物理 (B)
College Physics (B)
	7
	112
	112
	
	
	
	
	高等数学（上）
	
	3.5
	3.5
	
	
	
	
	

	
	21220802
	物理实验 (B)
Physical Experiments (B)
	1
	32
	4
	28
	
	
	
	大学物理
	
	
	1
	
	
	
	
	

	
	20327700
	无机化学(B)
Inorganic Chemistry (B)
	3
	56
	48
	
	
	
	8
	
	3
	
	
	
	
	
	
	

	
	20327602
	无机化学实验 (B)
Inorganic Chemistry Experiments (B)
	1
	32
	
	
	
	
	
	无机化学
	1
	
	
	
	
	
	
	

	
	203278*0
	物理化学(B)
Physical Chemistry (B)
	3
	64
	48
	
	
	
	16
	高等数学
无机化学
	
	
	1.5
	1.5
	
	
	
	

	
	203279*2
	物理化学实验 (B)
Physical Chemistry Experiments (B)
	1
	32
	
	
	
	
	
	物理化学
	
	
	0.5
	0.5
	
	
	
	

	
	20732100
	工程制图
Engineering Drawing
	2
	34
	32
	
	2
	
	
	
	2
	
	
	
	
	
	
	

	
	20732303
	电工与电子技术（C）
Electronic and Electrical Technology （C）
	2.5
	48
	40
	
	8
	
	
	高等数学
大学物理
	
	
	2.5
	
	
	
	
	

	
	小计
Sum
	
	39.5
	738
	588
	
	26
	
	32
	
	
	
	
	
	
	
	
	

	学科基础课
Disciplinary Fundamental Courses
	20314800
	材料力学
Mechanics of Materials
	2
	32
	32
	
	
	
	
	高等数学
大学物理
	
	
	2
	
	
	
	
	

	
	20732202
	机械设计基础 (B)
Fundamentals of Mechanical Design (B)
	2
	40
	32
	
	8
	
	
	高等数学
工程制图
	
	
	
	
	2
	
	
	

	
	20327303
	有机化学 (C)
Organic Chemistry (C)
	2
	32
	32
	
	
	
	
	无机化学
	
	
	
	2
	
	
	
	

	
	20327402
	有机化学实验B
Experiment of organic chemistry B
	1
	24
	
	
	
	
	
	有机化学
	
	
	
	1
	
	
	
	

	
	20328000
	晶体学
Crystallography
	3
	56
	48
	
	
	
	8
	无机化学
	
	
	3
	
	
	
	
	

	
	20331800
	材料科学基础
Fundamentals of Materials Science
	2.5
	48
	40
	
	
	
	8
	材料学导论
晶体学
	
	
	
	2.5
	
	
	
	

	
	20337032
	材料工程基础
Fundamentals of Materials Engineering
	2
	40
	32
	
	
	
	8
	材料力学
	
	
	
	2
	
	
	
	

	
	小计
Sum
	

	14.5
	272
	216
	
	
	
	
	

	
	
	3
	7.5
	4
	
	
	

	专 业 主 干 课
Main Specialty Courses
	20337052
	材料物理
Materials Physics
	3
	48
	48
	
	
	
	
	大学物理
晶体学
	
	
	
	3
	
	
	
	

	
	20337053
	材料工艺与设备
Materials Technology and Equipments
	2.5
	48
	40
	
	
	
	8
	材料学导论
材料科学基础
	
	
	
	
	
	2.5
	
	

	
	20337046
	新材料设计与制备
Design and Preparation of New Materials
	2.5
	40
	40
	
	
	
	
	材料学导论
晶体学
	
	
	
	
	2.5
	
	
	

	
	20335101
	现代测试技术A
Modern Testing Technology
	2.5
	40
	40
	
	
	
	
	晶体学
材料学导论
	
	
	
	
	
	2.5
	
	

	[bookmark: OLE_LINK1]
	20310600
	材料性能与检测A
Materials Properties and Testing
	2.5
	40
	40
	
	
	
	
	材料学导论
材料科学基础
	
	
	
	
	2.5
	
	
	

	
	20337047
	先进功能材料
Advanced Functional Materials 
	2
	40
	32
	
	
	
	8
	晶体学
材料科学基础
	
	
	
	
	2
	
	
	

	
	20337048
	现代矿物材料（全英文）*
Modern Mineral Materials (English)
	2
	32
	32
	
	
	
	
	[bookmark: OLE_LINK2]晶体学
材料科学基础
	
	
	
	
	
	2
	
	

	
	20332000
	复合材料与加工成型
Composite Materials and Processing Forming
	2.5
	40
	40
	
	
	
	
	材料科学基础
	
	
	
	
	
	2.5
	
	

	
	20315500
	半导体材料与技术（全英语）*
Semiconductor Materials and 
Technology (English)
	2
	32
	32
	
	
	
	
	晶体学
材料科学基础
	
	
	
	
	2
	
	
	

	
	小计
Sum
	
	21.5
	360
	344
	
	8
	
	16
	
	
	
	
	3
	9
	9.5
	
	

	专业选修课
Specialty Elective Courses
	具体见“专业选修课列表”
	13
	208
	208
	
	
	
	
	
	
	
	
	
	
	
	
	

	
合计
Sub-total



	备注：学时数为课内讲课课时


	131.5
	
	2128
	
	
	
	
	
	
	
	
	
	
	
	
	

	实 践 环 节
Practical Work
	44300400
	军事训练
Military Training
	2
	2周
	
	
	
	
	
	
	2
	
	
	
	
	
	
	

	
	42008300
	劳动教育（实践课）
Labor practice
	1
	4周
	
	
	
	
	
	
	
	
	
	
	
	1
	
	

	
	41947500
	Python语言课程设计  
Python Language Course Projects 
	1.5
	1.5周
	
	
	
	
	
	Python程序设计
	
	1.5
	
	
	
	
	
	

	
	40332100
	材料科学与工程基础实验
Basic Experiments for Materials Science and Engineering
	材料科学基础实验
Basic experiments of Materials Science
	1
	1周
	
	
	
	
	
	材料科学基础
	
	
	
	1
	
	
	
	

	
	40332200
	
	材料工程实验
Experiment of Materials Engineering
	1
	1周
	
	
	
	
	
	材料工程基础
	
	
	
	1
	
	
	
	

	
	40337000
	材料制备与设计实验
Experiments for preparation and design of materials
	新材料设计与制备实验 
Experiments for Design and Preparation of New Materials
	1
	1周
	
	
	
	
	
	新材料设计与制备
	
	
	
	
	1
	
	
	

	
	40332300
	
	高分子实验
Experiments of Polymer 
	1
	1周
	
	
	
	
	
	高分子化学
高分子物理
	
	
	
	
	1
	
	
	

	
	40315900
	
	材料工厂设计CAD
Material Factory Design
	1
	1周
	
	
	
	
	
	材料工艺与设备
	
	
	
	
	
	
	1
	

	
	40324000
	
	材料工艺实验
Experiments for Materials Technology
	1
	1周
	
	
	
	
	
	材料工艺与设备
	
	
	
	
	
	1
	
	

	
	40337100
	
	现代矿物材料实验
Experiments for Modern Mineral Materials
	1
	1周
	
	
	
	
	
	现代矿物材料
	
	
	
	
	
	1
	
	

	
	40336400
	
	复合材料加工成型实验
Experiments of  Composite  Materials Molding and Processing
	1
	1周
	
	
	
	
	
	复合材料与加工成型
	
	
	
	
	
	1
	
	

	
	40332401
	材料科学研究实验
Material Research Experiments
	材料性能检测实验A
Testing Experiments of Materials Properties
	2.5
	2.5周
	
	
	
	
	
	材料性能与检测
	
	
	
	
	2.5
	
	
	

	
	40332501
	
	现代测试技术实验A
Experiments for Modern Testing Technology
	2.5
	2.5周
	
	
	
	
	
	现代测试技术
	
	
	
	
	
	2.5
	
	

	
	40332600
	材料创新设计实验
	4
	4周
	
	
	
	
	
	学科基础课
专业主干课
	
	
	
	
	
	
	4
	

	
	40324500
	生产实习
Factory Practice
	4
	4周
	
	
	
	
	
	学科基础课
专业主干课
	
	
	
	
	
	
	4
	

	
	40329600
	毕业论文(设计)
Bachelor Thesis (Design)
	8
	16周
	
	
	
	
	
	学科基础课
专业主干课
	
	
	
	
	
	
	
	8

	
	小计
Sum
	


	33.5
	44.5周
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	创新创业自主学习    Freedom study
	ZZ35000S
	社会调查
Social Investigation
	2
	
	
	
	
	
	
	
	
	
	
	
	2
	
	
	

	
	
	其他(含创新创业课程、学科竞赛、发明创造、科研报告)Others (Start-up, Contest, Invention, Innovation and Research Presentation)
	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	小计
Sum
	
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	总计
Total
	
	170
	2128+44.5周
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	专业方向选修课，必选其中一个方向
Specialty Elective Course
	方向1（半导体材料与工程）
Professional orientation 1（Semiconductor materials and Engineering）
	20334000
	芯片技术基础
The Foundation of Chip Technology
	1
	24
	16
	
	
	
	8
	
	
	
	
	
	
	
	1
	

	
	
	20337040
	半导体材料概论
Introduction to Semiconductor Materieals
	1
	16
	16
	
	
	
	
	
	
	
	
	
	1
	
	
	

	
	
	20337042
	半导体物理
Semiconductor Physics
	1.5
	32
	24
	
	
	
	8
	
	
	
	
	
	
	1.5
	
	

	
	
	20337044
	电子封装材料与技术
Electronic Packaging Materials and Technologies
	1.5
	32
	24
	
	
	
	8
	
	
	
	
	
	
	
	1.5
	

	
	
	20337045
	微电子工艺原理与应用
Microelectronics Fabrication & Application

	1.5
	32
	24
	
	
	
	8
	
	
	
	
	
	
	
	1.5
	

	
	方向2（新能源材料与器件）
Professional orientation 2（New energy materials and devices）
	20337041
	新能源材料与器件概论
Introduction to New Energy Materials and Devices
	1
	24
	16
	
	
	
	8
	
	
	
	
	
	1
	
	
	

	
	
	20337035
	新能源材料制备与应用
Preparation and Application of New Energy Materials
	1.5
	32
	24
	
	
	
	8
	功能材料
	
	
	
	
	
	
	1.5
	

	
	
	20336700
	锂离子电池材料与器件
Materials and Devices for Lithium Ion Batteries
	1
	24
	16
	
	
	
	8
	高分子化学
高分子物理
	
	
	
	
	
	
	1
	

	
	
	20336600
	太阳能电池材料与器件
Materials and Devices for Solar Cell
	1
	24
	16
	
	
	
	8
	
	
	
	
	
	
	
	1
	

	
	
	20337043
	LED材料与器件
LED Materials and Devices
	1.5
	24
	24
	
	
	
	
	
	
	
	
	
	
	1.5
	
	

	
	20332702
	高分子物理（B）
Polymer Physics
	必选
	1.5
	32
	24
	

	

	

	
8
	有机化学
高分子化学
	

	

	

	

	1.5
	

	

	


	
	20328502
	高分子化学（B）Polymer Chemistry（B）
	必选
	1.5
	32
	24
	
	
	
	8
	有机化学
	
	
	
	
	1.5
	
	
	

	
	20334500
	项目管理Project Management
	必选
	1
	24
	16
	
	
	
	8
	
	
	
	
	
	
	1
	
	

	任意选修课
Specialty Elective Courses
	20332900
	结构化学
Structural Chemistry
	2
	48
	32
	
	
	
	16
	无机化学
物理化学
	
	
	
	2
	
	
	
	

	
	20337038
	电化学原理（线上或线上线下混合） Fundamentals of Electrochemistry（Online or mixed online and offline）
	1
	24
	16
	
	
	
	8
	
	
	
	
	
	
	1
	
	

	
	20333100
	材料化学原理（全英语）*
Principles of Material Chemistry（English）
	1
	24
	16
	
	
	
	8
	材料科学基础
	
	
	
	
	
	
	1
	

	
	20337036
	科技伦理导论
Introduction to Science and Technology Ethics
	1
	24
	16
	
	
	
	8
	材料学导论
	
	
	
	
	
	1
	
	

	
	20333300
	材料表面与界面
Surface and Interface of Materials
	1.5
	32
	24
	
	8
	
	
	物理化学
	
	
	
	
	1.5
	
	
	

	
	20334300
	金属材料
Metallic Materials
	1.5
	32
	24
	
	
	
	8
	晶体学
金属学原理
	
	
	
	
	
	1.5
	
	

	
	20334200
	金属学原理
Principles of Metallography
	1.5
	32
	24
	
	
	
	8
	晶体学
	
	
	
	
	1.5
	
	
	

	
	20333800
	纳米材料与纳米器件
Nano-Materials and Nano-Devices
	1.5
	32
	24
	
	
	
	8
	材料物理
功能材料
	
	
	
	
	
	
	1.5
	

	
	20334600
	材料工厂设计
Material Factory Design
	1.5
	32
	24
	
	
	
	8
	材料科学基础
	
	
	
	
	
	
	1.5
	

	
	20334400
	科技写作规范和技巧
Norms and Skills to Scientific Writing
	1
	24
	16
	
	
	
	8
	材料学导论
	
	
	
	1
	
	
	
	

	
	20333900
	特种陶瓷及工艺
Special Ceramics and Process
	1
	24
	16
	
	
	
	8
	材料合成与制备
	
	
	
	
	
	1
	
	

	
	20337037
	计算材料Computational Materials
	1
	24
	16
	
	
	
	8
	材料学导论
	
	
	
	
	
	
	1
	

	
	小计
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	本硕博贯通课程

	

	20337036
	科技伦理导论
Introduction to Science and Technology ethics
	1
	24
	16
	
	
	
	8
	材料学导论
	
	
	
	
	
	1
	
	

	
	20337037
	计算材料
Computational Materials
	1
	24
	16
	
	
	
	8
	材料学导论
	
	
	
	
	
	
	1
	



注：全英课程须在课程名称后打*标出，通识教育选修课学分未列入具体学期，学院须根据学校创新创业自主学习学分认定一览表制订实施细则。

材料科学与工程专业课程分类统计
Course Classifications and Statistics of Materials Science & Engineering
	  课程类别


统计
	通识教育课程
Liberal  Education Courses
	大类平台课+学科基础课
Plateform & Disciplinary Fundamental Courses
	专业主干课
Main Specialty Courses
	专业选修课
Specialty Elective Courses
	实践环节
Practical
Work
	创新创业自主学习
Freedom
Study
	学时总计
Total
Hour
	学分总计
Total Credits

	
	必修
	选修
	
	
	
	
	
	
	

	[bookmark: _GoBack]学时/学分
	580/31
	192/12
	804/50
	344/21.5
	208/13
	37.5
	5
	2128
	170

	学分所占比例
	25.29%
	29.41%
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附：
学校与企事业单位联合培养阶段实施方案

培养目标：主要介绍联合培养阶段的目标设定等。
在企事业单位的培养与锻炼是材料科学与工程专业毕业生发展创新精神和实践能力的重要实践性教学环节。旨在发展学生在材料科学与工程领域内收集处理信息的能力、自主获取知识的能力、创造性思维能力、解决问题的能力、动手能力、规划能力、协调能力、交往和管理的能力。

培训重点：主要从知识和技能、分析和研究能力、过程和方法等方面介绍。
与企事业单位联合培养是本专业学生巩固理论基础，获得基本实验技能，增强社会适应能力的重要教学环节。在实习阶段，培训的重点主要包括：
1. 巩固和增强材料制备、材料加工、材料结构、性能测定、材料应用等方面的基础知识、基本原理。
2. 让学生认识到搜集并处理所涉猎领域信息是解决所面临问题的基本途径。通过实习，培养具有搜集、整理和利用第一手资料的能力，以及运用所学知识对资料进行分析和研究的能力；
3. 引导学生在实践的过程中自主获取相关专业知识，使学生对某些材料及其制品、器件的制备（制造）原理、工艺过程、生产设备及应用等方面获得感性认识和更为深刻的理解。
4. 培养学生工业化生产意识、市场意识（产品质量、成本、市场），体验企业管理、生产管理，感受企业文化。
5. 通过实践培养学生发现专业领域内存在的问题，并能够提出相应解决方案的潜力。

培训阶段：主要介绍联合培养阶段基础训练、生产实训等阶段实施情况。
1. 联合培养单位的选择。联合培养单位的研发制造类型、条件、规模是保障学生实习效果的关键。因此，教学委员在应充分调查，并到联合单位实地考察的情况下进行有目的的筛选，并确定最终的联合培养单位。
2. 实习指导教师的选择及现场备课。实习指导教师、领队老师应由教学经验丰富，对生产较熟悉，有一定组织领导能力的老师担任。为了充分保证联合培养教学质量，在征得联合单位同意的情况下，带队教师必须提前组队到对应的联合单位进行现场备课，掌握实习内容，拟定实习计划，掌握准确资料和技术条件等。
3. 实习的组织和动员工作。在到联合单位进行实习前一周，根据具体实习学生人数和联合单位的具体情况，实习要按照学生专业编成队，按照企业编成组，每组配备1名指导教师并选出1名学生干部担任队长；进入企业前要针对性地进行思想动员，讲明实习的目的和要求，宣布实习纪律，交待好有关事项，进行安全和保密教育。
4. 学生现场实习。学生应严格按照实习大纲、实习实施方案的要求和规划严肃认真地完成实习任务。要记好实习笔记，按时完成实习内容，并结合自己的体会写好实习报告。尊重工程技术人员、工人师傅的指导，主动协助企业做一些力所能及的工作（如公益劳动），密切企业和学院的关系。加强组织纪律性，严格遵守实习的各项规章制度，严格遵守企业的操作规程，注意安全，遵守企业保密制度，爱护公共财物，节约水电。
5. 实习报告的撰写。学生必须完成实习的全部任务，根据实习记录撰写和提交实习报告，方可参加考核。

课程及学分设置： 主要介绍联合培养阶段的课程及学分如何设置。
联合培养阶段的课程及学分设置如下：生产实习（4学分）、毕业论文(设计)（8学分）、项目管理（1学分）。

考核标准及成绩评定：主要介绍联合培养阶段的考核标准及方法。
联合培养阶段成绩考核采用指导教师实地考核的方式，根据每一阶段的学生表现情况记入小成绩，并与综合实验报告构成验收成绩。教师根据学生实验报告和平时表现全面进行考核，评定最终成绩。成绩分配：小成绩30%、综合报告70%。成绩按优、良、中、及格和不及格五级记分。

工作、生活及安全保障管理：主要介绍联合培养阶段学生的相关管理要求。
1）每天签到、点名，要求学生像平时正常上课一样对待实习。若有极特殊情况需请假1天及以上，需经实习单位主管和学校指导教师双方批准。
2）每天检查实习日记，日记中应包括上一天实习课的总结、遇到主要问题的解决方法，还要详细记录本次课的实习内容等。
3）每天检查学生实习内容的进展情况，并根据学生进度情况随时验收，给出阶段小成绩。
4）实习期间必须遵守实习单位的各项安全生产的规定，外出时要遵守交通规则，学会保护自己，晚上不要单独外出行动，违纪者造成的一切后果由学生本人承担。
5）遵守实习单位的各项保密规定，不得做有碍实习单位利益和国家利益的事情。
6）尊重工人师傅和工程技术人员，虚心求教。服从实习单位的工作安排，顾全大局。
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