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	课程简介
Course Description
	在知识经济时代，知识与科学技术在社会发展中占据了主导地位。大学生作为国家创新人才的后备力量，其科学素质的高低对国家经济社会的可持续发展及国际竞争力具有十分重要的影响。
本课程是专门为全校三、四年级理工科大学生开设的一门共选课，从科学的价值、科学精神、科学道德、科学责任等方面阐述了大学生应该具备的基本科学素质，介绍了现代石油工业对科学技术提出的新要求，结合授课者长期从事石油工程领域科学研究的经验，介绍了从事科学技术研究的基本方法，并针对一个完整的石油工程领域科研项目研究的全过程进行详细解剖。
本课程注重理论联系实际，以教师课堂讲授、师生课堂讨论、大学生课堂报告会相结合的方式进行。

	
	In the era of knowledge economy, knowledge and science and technology dominanted in social development. The quality of college students as a reserve force of national innovation talents has a very important influence on the sustainable development of national economy and society and international competitiveness.
This course is a public elective that designed for the third and fourth year of science and engineering students, from the scientific value, scientific spirit, scientific morality, scientific responsibility and other aspects ,the course intuoduces the basic scientific quality that college students should have, the new requirements of science and technology put forward by the modern oil industry. Combined with the lecturers engaged in the field of petroleum engineering research experience, the course introduces the basic methods of scientific and technological research, and perform a detailed dissection of the complete field of petroleum engineering research projects.
This course focuses on linking theory with practice, in the way of taught in the classroom, disscusion, college students classroom report.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：了解科学精神的基本内涵，促进对科学精神的理解
	1.1，1.3，1.4

	
	目标2：了解科学研究方法的分类及其主要技术手段
	2.2，3.1，9.1，10.2

	
	目标3：掌握科研成果总结、凝练、发表的基本规范、方法。
	3.2，3.3，4.1，4.2，4.3

	
	Learning Outcomes
	Major Objectives

	
	Goal 1: Understand the basic connotation of the scientific spirit and promote understanding of the scientific spirit
Goal 2: Understand the classification of scientific research methods and their main technical methods
Goal 3: Master the scientific research results summary, concise, published the basic norms, methods
	

	教学内容
Topics
	第一章  科学精神及其基本内涵
本章重点难点：科学精神的内涵与创新精神的理解。
1.1 科学与技术
科学与技术的基本定义，科学与技术基本含义的层次，科学与技术的差异。
1.2 科学精神及其基本内涵
科学精神的基本概念，求实精神，批判精神，理性精神，创新精神，民主精神，协作精神，奉献精神。
1.3中华民族复兴呼唤科学精神
中国科学发展历史，世界科学发展历史，中国近代科学发展的弊端，中国民族复兴对科学精神的需求，科学精神对民族发展的促进作用。
第二章  科学精神的培养
本章重点难点：科学精神培养的途径与实例分析。
2.1 培养科学精神的可能性
科学精神培养的个人因素，科学精神培养的生存条件因素，科学精神培养的社会因素。
2.2 培养科学精神的重要途径
科学精神的智力因素与非智力因素，好奇心的培养，纪律与规范的约束，科学技术与科学精神的协调统一。
第三章  科学精神与人文环境
本章重点难点：科学精神培养的途径与实例分析
3.1科学精神与社会环境
科学精神培养的社会条件。
3.2 科学精神与文化环境
先进文化的理解，正确价值导向，文化氛围的弘扬与培养，传统优秀文化的继承和发展的关系，科学精神和人文精神相统一的新型科学文化。
第四章  科学精神与学术环境
本章重点难点：学术规范与学术道德的认知与行为约束
4.1科技工作者的学术规范
科学建制前科技工作者学术规范，小科学时期科技工作者学术规范，大科学时期科技工作者学术规范。
4.2科学道德失范行为界定与表现形式
科学道德失范的界定，科学道德失范的表现形式。
4.3科学道德失范行为的防治
科技工作者自律意识，学术规范教育，培养科学精神，树立科学道德意识，应对学术不端的制度保障。
第五章  科学精神与社会精英
本章重点难点：社会精英的实例分析与基于此的科学精神感染与弘扬
5.1科学精神与诺奖群体
诺奖群体，代表人物分析：居里夫人、丁肇中。
5.2科学精神与两弹一星群体
“两弹一星”功勋群体，代表人物分析：钱学森、钱三强、邓稼先、赵九章、王大珩。
5.3科学精神与院士群体
两院院士群体，代表人物分析：钱伟长、袁隆平、罗平亚。
5.4科学精神与优秀企业家群体
比尔·盖茨、王选、张锐敏、刘永好。
5.5科学精神与杰出校友群体
沈忠厚、高德利、秦永贵。
课堂讨论：
结合自身生活学习经历及所闻所见，做体现科学精神内涵的相关任何内容报告，报告后做分析评论。
第六章  自然科学研究方法概述
本章的重点难点：对自然科学发展历史的深入了解。
6.1自然科学研究概述
自然科学研究对象、任务和目的，自然科学研究方法的必要性，自然科学研究方法分类，科学研究方法来自社会生产实践。
6.2自然科学研究方法的发展历程
古代的自然哲学研究方法，近代前期经验自然科学研究方法，近代后期理论自然科学研究方法，现代经验方法和理性方法相结合新的研究方法。
第七章  发现问题与科研选题
本章的重点难点：明确选题的重要性，了解选题必备的基本素养，理解选题的基本原则。
[bookmark: _Toc424279879]7.1选题在科研中的重要地位
选题与研究方向，选题工作概述，选题与科学管理，创新性选题。
7.2发现问题与科研选题的着眼点
从生产实践提出的问题中选题，从自然科学发展出现的问题中选题，从人民健康需要提出的问题中选题，从国防事业发展需要提出的问题中选题，把总结群众的实践经验选作研究课题，从阅读发现的问题中选题，从受不同学科启示联想的问题中选题，在学科交叉点或知识空白区域发现的问题中选题，从对自然界客观事物的兴趣中选题，从好奇心发现的问题中选题。
[bookmark: _Toc424279881]7.3发现问题和科学选题应具备的基本素养
创新思想与唯物辩证思维方法相结合，科学知识积累，独立思考和丰富的想像力。
7.4科研选题应坚持的基本原则
客观事实为依据，科学性原则，必要性原则，可能性原则，发挥优势原则，经济合理性原则。
第八章  资料搜集与知识积累
本章的重点难点：科学资料与科学研究的关系，科学资料搜集、整理、积累。
[bookmark: _Toc424279884]8.1搜集资料和知识积累的重要性
科技资料与科学研究关系分析，继承与创新辩证。
8.2从科技文献中获取科研资料
科学研究资料的精读与博览，读书笔记，积累资料的方式和方法。
8.3到群众和自然界中搜集资料
到自然界中搜集天然资料的注意事项。
8.4搜集和积累资料需要执着高效
坚持不懈，执着追求，有序高效。
第九章  自然科学研究的基本思维与方法
本章的重点难点：基本思维方法的分类、特点、原则及其局限性。
[bookmark: _Toc424279889]9.1正确对待科学权威
[bookmark: _Toc424279890]9.2观察与描述
[bookmark: _Toc424279891]9.3原因与结果
[bookmark: bookmark4][bookmark: _Toc424279892]9.4分解与合成
[bookmark: _Toc424279893]9.5想象与直觉
[bookmark: bookmark5][bookmark: _Toc424279894]9.6假说与检验
[bookmark: _Toc424279895]9.7理性分析
[bookmark: _Toc424279896]9.8偏见与谬误
[bookmark: _Toc424279897]9.9科学创新思维
第十章  自然科学研究的主要技术手段
本章的重点难点：各类自然科学研究技术手段的基本原理、分类形式、方法步骤、适用范围等。
[bookmark: _Toc424279899]10.1实验技术
实验技术的特点，实验方法的局限性。
[bookmark: _Toc424279900]10.2数据分析技术
确定性信息处理技术，不完备信息处理技术，冲突信息处理方法，数据挖掘。
[bookmark: _Toc424279901]10.3数学模型技术
数学模型分类，建模的方法步骤，建模的一般要求，数学建模的特点，数学模型的检验。
[bookmark: _Toc424279902]10.4优化技术
优化问题概述，优化问题分类，优化问题的主要形式，优化问题讨论。
[bookmark: _Toc424279903]10.5决策技术
决策的过程，决策的要素，决策的分类，决策分析方法，决策问题的讨论。
[bookmark: _Toc424279904]10.6 经济分析技术
经济组织的形式，投入产出分析。
课堂讨论：
合自身生活学习经历及所闻所见，做体现科学研究方法的相关任何内容报告，报告后做分析评论。
[bookmark: _Toc423218310][bookmark: _Toc424279906]第十一章  科研项目立项论证
本章的重点难点：掌握科研项目立项建议书的基本内容及书写方式
[bookmark: _Toc424279907]11.1 科研项目立项建议书的主要内容
[bookmark: _Toc424279908]11.2 科研项目立项建议书实例分析
特低渗透油藏高能气体压裂毒性气体生成传播机理研究，XXX地区特低渗油藏高效开发与水资源可持续发展关键技术研究。
[bookmark: _Toc423218311][bookmark: _Toc424279910]第十二章  科技成果总结与发布
本章的重点难点：掌握科技成果报告、科技著作及科技论文的主要内容及写作方式、方法。
[bookmark: _Toc424279911]12.1科技成果报告撰写方法
[bookmark: _Toc424279912]12.2科技著作写作方法
写作前的准备工作，科技著作主要内容，撰写过程，提高科技著作水平的技巧。
[bookmark: _Toc424279913]12.3科技论文写作方法
科技论文写作基本方法与技巧，撰写科技论文常出现的问题，提高科技论文写作水平的关键环节，学术论文投稿的实用技巧。
课堂报告：
课堂报告会（一）--科学精神
课堂报告会（二）--研究方案

	
	Chapter 1  the scientific spirit and its basic connotation
The key points of this chapter: the connotation of scientific spirit and the understanding of the spirit of innovation.
1.1 Science and Technology
The basic definition of science and technology, the basic meaning of science and technology, the difference between science and technology.
1.2 Scientific spirit and its basic connotation
The basic concept of scientific spirit: realistic spirit, critical spirit, rational spirit, innovative spirit, democratic spirit, spirit of cooperation, dedication.
1.3 The revival of the Chinese nation calls for scientific spirit
The history of China's scientific development, the history of the development of the world science, the drawbacks of the development of modern science in China, the demand for the scientific spirit of the Chinese nation's revival, and the scientific role of the scientific spirit.
Chapter 2  Cultivation of Scientific Spirit
The key points of this chapter: ways and examples of scientific spirit training.
2.1 the possibility of cultivating scientific spirit
The individual factors of scientific spirit cultivation, the living conditions of scientific spirit cultivation, and the social factors of scientific spirit cultivation.
2.2 an important way to cultivate scientific spirit
Scientific spirit of intellectual factors and non - intellectual factors, curiosity training, discipline and norms of the constraints of science and technology and scientific spirit of the harmonization.
Chapter 3  Scientific Spirit and Humanistic Environment
The key points of this chapter: ways and examples of scientific spirit training
3.1 Scientific Spirit and Social Environment
The Social Conditions of Cultivating Scientific Spirit.
3.2 Scientific Spirit and Cultural Environment
The cultivation of advanced culture, the correct value orientation, the promotion and cultivation of cultural atmosphere, the inheritance and development of traditional excellent culture, the scientific spirit and the humanistic spirit.
Chapter 4 Scientific Spirit and Academic Environment
The key points of this chapter: academic norms and academic ethics of cognitive and behavioral constraints
4.1 Academic specifications for scientific and technical workers
Science and technology before the formation of scientific and technological workers academic norms, scientific and technological period of scientific and technological workers academic norms, science and technology workers in scientific science and technology norms.
4.2 Definition and manifestation of scientific moral misconduct
The definition of scientific moral anomie, the manifestation of scientific moral anomie.
4.3 scientific morality anomie of the prevention and control
Scientific and technological workers self - discipline awareness, academic norms of education, cultivate scientific spirit, establish a scientific and moral awareness, to deal with academic misconduct system protection.
Chapter 5  Scientific Spirit and Social Elite
The key points of this chapter: the analysis of social elite and the scientific spirit based on this infection and promote
5.1 Scientific Spirit and Connaught Group
Noble Prize group, on behalf of the character analysis: Curie, Ding Zhaozhong.
5.2 scientific spirit and two bombs and one star group
"Two bombs and one satellite" meritorious groups, representative figures: Qian Xuesen, Qian Sanqiang, Deng Jiaxian, Zhao Jiuzhang, Wang Daheng.
5.3 Scientific spirit and academician groups
Two academicians, representatives of the analysis: Qian Weichang, Yuan Longping, Luo Pingya.
5.4 Scientific Spirit and Outstanding Entrepreneurship Group
Bill Gates, Wang Xuan, Zhang Ruimin, Liu Yonghao.
5.5 Scientific Spirit and Distinguished Alumni Group
Shen Zhonghou, Gao Deli, Qin Yonggui.
Class disscussion:
Combined with their own life learning experience and what you see, do reflect the contents of the scientific content of any relevant content report, after the report to do analysis and comment.
Chapter 6  Overview of Natural Science Research Methods
The key points of this chapter are: the deep understanding of the history of the development of natural science.
6.1 Overview of Natural Science
Natural science research object, task and purpose, necessity of natural science research method, classification of natural science research method, scientific research method from social production practice.
6.2 The development of natural science research methods
Ancient natural philosophy research methods, modern early experience natural science research methods, modern late theory of natural science research methods, modern empirical methods and rational methods combined with new research methods.
Chapter 7  Discover problems and research topics
The key points of this chapter are: the importance of the topic, the basic qualities necessary to understand the topics, and the basic principles of the topic.
7.1 Topics in the important position of scientific research
Topics and research direction, topic selection work, topics and scientific management, innovative topics.
7.2 Find the focus of the problem and research topics
From the issue of production practice topics, from the development of natural science problems in the topic, from the people's health needs to be raised in the topic selection, from the development of national defense issues need to be selected topics, to sum up the masses of practical experience As a research topic, from the problems found in reading questions, from the subject of different subjects to reveal the topic of the topic, in the interdisciplinary or knowledge gaps in the region found in the topic of choice, from the natural object of interest in the election Title, from the curiosity of the problems found in the topic.
7.3 Identify problems and scientific topics should have the basic qualities
Innovative ideas and materialist dialectical thinking methods, the accumulation of scientific knowledge, independent thinking and rich imagination.
7.4 Scientific research topics should adhere to the basic principles
Objective facts, scientific principle, necessity principle, possibility principle, play the principle of superiority, economic rationality principle.
Chapter 8 Data Collection and Knowledge Accumulation
The key points of this chapter: the relationship between scientific information and scientific research, scientific data collection, collation, accumulation.
8.1 The importance of gathering information and knowledge
Analysis of the Relationship between Scientific and Technological Information and Scientific Research, Dialectics of Inheritance and Innovation.
8.2 Obtain scientific research from scientific literature
Scientific research materials intensive reading and reading, reading notes, the accumulation of information on the way and methods.
8.3 to collect information from the masses and nature
Precautions for collecting natural data from nature.
8.4 The collection and accumulation of information need to be persistent and efficient
Perseverance, persistent pursuit, orderly and efficient.
Chapter 9 The basic thinking and method of natural science research
The key points of this chapter are the classification, characteristics, principles and limitations of basic thinking methods.
9.1 Treat scientific authority correctly
9.2 Observation and description
9.3 Reasons and results
9.4 decomposition and synthesis
9.5 Imagination and intuition
9.6 Hypothesis and test
Rational Analysis
9.8 Prejudice and fallacy
9.9 Scientific Innovative Thinking
Chapter 10  The main technical means of natural science research
The key points of this chapter: the basic principles of various types of natural science research methods, classification forms, method steps, the scope of application.
10.1 Experimental Technology
The characteristics of experimental techniques, the limitations of experimental methods.
10.2 Data Analysis Technology
Deterministic information processing technology, incomplete information processing technology, conflict information processing method, data mining.
10.3 Mathematical model technology
Mathematical model classification, modeling method steps, the general requirements of modeling, the characteristics of mathematical modeling, mathematical model of the test.
10.4 optimization techniques
Optimization problem overview, optimization problem classification, optimization of the main form of the problem, optimization of the discussion.
10.5 Decision technology
Decision-making process, decision-making elements, decision-making classification, decision analysis methods, decision-making issues.
Economic Analysis Technology
The form of economic organization, input - output analysis.
Class disscussion:
Together with their own life learning experience and what you see, do reflect the scientific research methods related to any content report, after the report to do analysis and comment.
Chapter 11 Demonstration of Scientific Research Projects
The key points of this chapter: grasp the basic content of the project proposal and the writing method
11.1 The main contents of the project proposal
11.2 Case Study of Scientific Research Project Proposal
Study on the Mechanism of High - energy Gas Fracturing Toxic Gas Formation and Transmission in Ultra - low Permeability Reservoirs, High - efficiency Development of Ultra - low Permeability Reservoirs and Key Technologies of Water Resources Sustainable Development in.
Chapter 12 Summary and Publication of Scientific and Technological Achievements
The key points of this chapter: master the report of scientific and technological achievements, scientific and technical works and scientific papers the main content and writing methods, methods.
12.1 Methods of Writing Scientific and Technological Achievements
12.2 Writing Method of Scientific and Technological Writing
Writing the preparation of the work, the main content of scientific and technological writings, writing process, improve the level of technical skills.
Science and Technology Writing Methods
The basic methods and techniques of writing scientific papers, writing the problems that often arise in scientific papers, improving the key aspects of the writing level of scientific papers, and the practical skills of academic papers.
Classroom Report:
Classroom Report (1) - Scientific Spirit
Classroom Report (2) - Research Program
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	内容
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	讲授
	
	
	目标2

	
	10.1-10.6
	2
	讲授
	
	
	目标2

	
	
	2
	课堂讨论
	
	讨论二准备
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	讨论3准备
	目标3

	
	Topics
	Course
Hours
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	1.1
1.2
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	Teaching
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	Teaching
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	3.1
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	Teaching
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	2
	Teaching
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	Preparation before discussion
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	6.1
6.2
	2
	Teaching
	
	
	Outcome 2

	
	7.1-7.4
	2
	Teaching
	
	
	Outcome 2

	
	8.1-8.4
	2
	Teaching
	
	
	Outcome 2

	
	9.1-9.9
	2
	Teaching
	
	
	Outcome 2

	
	10.1-10.6
	2
	Teaching
	
	
	Outcome 2

	
	
	2
	Discussion
	
	Preparation before discussion
	Outcome 2

	
	11.1
11.2
	2
	Teaching
	
	
	Outcome 3

	
	12.1
12.2
	2
	Teaching
	
	
	Outcome 3

	
	
	4
	Discussion
	
	Preparation before discussion
	Outcome 3

	考核方式
Grading
	评价环节
	比例

	
	环节1：课堂出勤及平时表现
	10%

	
	环节2：课堂讨论一、二、三
	30%

	
	环节3：期末考核
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1
	10%

	
	Evaluation 2
	30%

	
	Evaluation 3
	60%

	教材及参考资料
Textbooks & Other Materials
	1．《科学精神与科学研究方法》，蒲春生，讲义；
2．《科学精神是什么》，叶福云，江西高校出版社，2003；
3.《中国工程院院士自述》，葛能全，上海教育出版社，1998；
4.《科学精神与科学方法》，李国鼎，东南大学出版社，2006；
5.《学术论文写作手册（第7版）》，（美）温克勒，北京大学出版社，2008。

	
	1. Author, Title, Press, Year, Level.
2. Author, Title, Press, Year, Level.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	蒲春生、吴飞鹏
Pu Chunsheng、
[bookmark: _GoBack]Wu Feipeng
	审核人(系/教研室主任)
Approved by
	董长银
Dong Changyin


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须完善对附表中实验项目信息进行完善。
附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	实验1
	
	（院部代码基础上加3位）
	
	（实验室代码基础上加3位）
	
	
	（基础/专业基础/专业）
	（选做/必做）
	（演示性/验证性/综合性/设计性/创新性）
	
	
	
	（若为否，填写无法开出原因）

	实验2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




