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021001
微積分（一）
3
Calculus（1）
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微積分（二）
3
Calculus（2）
021003
物理學（一）、（二）
6
Physics（1）、（2）
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物理學實驗（一）、（二）
2
Physics Lab.（1）、（2）
021005
普通化學（一）
3
General Chemistry（1）
021006
普通化學實驗（一）
1
Experimental of General Chemistry（1）
021007
普通化學（二）
3
General Chemistry（2）
021008
普通化學實驗（二）
1
Experimental of General Chemistry（2）
021009
工業與污染
2
Industry and Pollution
021010
環境科學概論
2
Introduction to Environmental Science
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021011
資源回收
2
Resource Recovery
021021
半導體晶片製程及產業簡介
2
Introduction to the Industry of 




Semiconductor Chip Fabrication

021013
工程實務分析
2
Engineering Case Study
021014
水土保持通論
2
Common topics of Soil and Water 




Conservation

021015
汽機車修護
2
Automobile Repairing
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一、必修科目Required Courses

021001
微積分（一）
３
必
 廖連金

本課程之目的，在使學生了解函數之行為與應用，其課程內容包含微積分概說、函數的極限與連續、導數、導數之應用、積分、積分的方法、定積分的應用、偏導數及重積分等題材。

021001
Calculus(1)
３
R
The purpose of this course is concerned with the behavior and application of functions. Course contents include introduction to Calculus, limits and continuity of functions, the derivative, applications of the derivative, the integral, techniques of integration, applications of the definite integral, partial derivatives, and double integrals.

021002
微積分（二）
３
必
廖連金
本課程之目的，在使學生了解函數之行為與應用，其課程內容包含：不定積分的基本公式，變收變換積分法，部分積分法，三角函數積分法，參數方程式與極坐標，無窮級數，偏導數，重積分，簡易微分方程式等題材。

021002
Calculus(2)
３
R
CE 
The purpose of this course is concerned with the behavior and application of functions. Course contents include the basic formulation of indefinite integral, the calculus of inverse functions, integral by parts, the integral of trigonometric functions, parametric equations and polar coordinates, infinite series, partial derivatives, double integrals, and ordinary differential equations.

021003
物理學(一)、(二)
６
必
廖美松

一、力學：
1.線性運動2.轉動運動3.動力學.

二、熱力學：
1.第零定律2.熱與功3.第一定律4.熵與第二定律
三、電學：
1.電場及應用2.磁場與應用3.直流電路4.交流電路

021003
Physics (一)、(二)
６
Ｒ
一、Mechanics：
1.Linear motion 2.Rotation 3.Kinetics

二、Thermodynamics：
1.Zeroth law 2.Work and Heat 3.First law 4.Entropy and Second law

三、Electromgnetics：
1.Electric field 2.Magnetic field 3.DC Circuits4.AC Circuits
021004
物理學實驗(一)、(二)
２
必
廖美松

1.基本量測
2.自由落體
3.單擺
4.磨擦係數
5.力的分解
6.碰撞
7.表面張力
8.固體比熱
9.液體比熱
10.熱功當量
11.線膨脹
12.光度測定
13.電阻定律
14.電阻溫度係數
15.電位測定
16.熱電電動勢
17.地磁測定

021004
Physics Lab(一)、(二)
２
Ｒ
1.Fundamental measurement
2.Free falling body
3.Single pendulum

4.Friction
5.Components of force
6.Collision

7.Surface Tension
8.Specific heat of solid
9.Specific heat of liquid

10. Equivalents heat work
11.Linear expansion
12.Measurement of light intensity

13.Law of resistance
14.Coeff. of resistance for temperature
15.Electric potential

16.Thermo-emf
17.Measurement of magnetic field of earth
021005
普通化學（一）
３
必
王慶義
本課程開設之目的為使學生學得化學之基本概念並熟悉化學的理論與計量方法，以奠定修習及研究後續相關科目的穩固基礎。其內容為：1.度量，有效數字及其運算。2.原子、分子及離子。3.質量關係。4.水溶液中之反應。5.氣體。6.熱化學。7.量子學說及原子電子結構。8.元素之週期性質。
021005
General Chemistry（一）
３
Ｒ
C.Y.Wang

The course is an attempt to give the students basic concepts of chemistry and to enable them to know well the principles and methods of chemistry in order to build up fundation for study of the orther related sciences. The outline are offered as below:1.The study of change. 2.Atom, Molecules, and ions. 3.Mass relationships in chemical reactions. 4.reactions in aqueous solution. 5.Gases. 6.Thermochemistry. 7.Quantum theory and the electronic sturcture of atoms.8.Periodic relationships among the elements.
021006
普通化學實驗（一）
１
必
王慶義
本課程開設之目標為訓練學生使熟悉各種化學之基本操作，並驗證各有關之化學原理。其內容為：1.實驗室安全規則。2.玻璃加工。3.密度測定。4.固液分離。5.加熱法。6.質量不滅定律。7.混合物中各成分的分離。8.定組成定律。9.化學式的測定。10.化學計量。11.固體中水份的測定。12.利用蒸氣密度測定分子量。13.固體溶解度與溫度的關係。14.氣體定律。15.空氣中主要成分的測定。
021006
Experimental of general
１
Ｒ
C.Y.Wang

chemistry（一）

This course is intends to provide students a profound understanding of subject-matter from laboratory work and familarity with basic laboratory technique. The outline are offered as below:1.Safety in laboratory. 2.Glass working. 3.Determination of density.4.Separation of liquid and solids. 5.Heating. 6.Separation and purification by physical methods. 7.Law of conservation of mass. 8.Law of definite composition. 9.determination of molecular formula. 10.Stoichiometry. 11.Water of hydration. 12.Moleular weight of a vapor by the Dumas method. 13.Soild solubility and temperature. 14.The gas law. 15.Determination of air components.
021007
普通化學（二）
３
必
王慶義
本課程為普通化學(一)之延續。其內容為：1.化學鍵I：基本觀念。2.化學鍵：分子幾何形狀與混成軌域。3.分子間引力及晶體結構。4.溶液之物理性質。5.化學動力論。6.化學平衡。7.酸鹼平衡及溶解度平衡。8.熵自由能及平衡。
021007
General Chemistry（二）
３
Ｒ
C.Y.Wang

This course is offered to cover:1.Chemical bonding I: Basic concepts. 2.Chemical bonding II: Molecular geometry and hybridization of atomic orbitals. 3.Intermole cular forces and liquids and solids. 4.Physical properties of solutions. 5.Chemical kinetics. 6.Chemical equilibrium. 7.Acid-base equilibria and solubility equilibria. 8.Entropyl free energyl and equilibrium.
021008
普通化學實驗（二）
１
必
王慶義
本課程為普通化學實驗(一)之延續。其內容為：1.酸鹼滴定。2.硫之同素異形體。3.化學反應速率。4.化學平衡。5.固體吸附作用與色層分析。6.滲透作用。7.電解質與電離學說。8.由指示劑測定溶液中之標值。9.藍印刷。10.反應熱的測定。11.氧化還原反應。12.鐵生銹的研究。13.膠體溶液的製取與精製。14.膠體溶液的性質與凝析作用。15.聚合物的合成。
021008
Experimental of general
１
Ｒ
C.Y.Wang

chemistry（二）

This course is offered to cover: 1.Acid-base tritrations. 2.The allotropic forms of sulfur. 3.Reaction rate. 4.Chemical equilibrium. 5.Adsorption and chromatography. 6.Osmosis. 7.Electrolyts. 8.Determination of pH with the indicators. 9.Blue printing process. 10.Heats of reaction by calorimetry. 11.Oxidation- reduction reactions. 12.Iron rust. 13.Preparation and purification of colloidal solution. 14.The properties of colloidal solution. 15.Polymerization.
021009
工業與污染
２
必
申永輝
本課程將講解各種工業（食品、飲料、造紙、製革、紡織、石油化工、鋼鐵、製糖、農藥等）之生產過程及其所產生之污染物質（包括量與質），評估工業與污染物對環境、生態及人體之影響，以及研討工業污染物之防止處理及清除技術，本課程亦將介紹各種乾淨技術（Clean Technologies）以減少工業對環境之污染。
021009
Industry and Pollution
２
Ｒ
Y.H.Shen

This course will look into the operation of various industries; such as food, petrochemical, iron and steel, sugar refinery, agrochemicals, etc. and the pollution in both quanity and quality, generated from their operations. The impacts of these pollutants on environment, ecology and human health will be assessed. Lectures will also cover prevention, treatment and disposal of industrial pollutions, including clean technologies.
021010
環境科學概論
２
必
薩支高
本課程目的在使環工系學生進入環工專業領域前能瞭解環境議題的科學面，課程內容包括:地球科學原理、氣象學原理、自然資源管理與維護、環境污染預防、生態學概念與應用、社會與人文環境管理、環境政策與規劃、及永續發展等觀念之建立。
021010
Introduction to Environmental
２
Ｒ
J.G.Sah

Science
The purpose of this course is to introduce the scientific parts of environmental topic to those undergraduate students of the environmental science and engineering department before they study the special field of environmental engineering. It includes: principle of earth science, meteorology, management and reservation of natural resources, pollution prevention, concept and application of ecology, social environmental management, environmental policy and planning, and sustainable environmental development.
二、選修科目Elective Courses

021011
資源回收
２
選
林俊光

由於生活型態的改變，人類在追求文明過程中不惜浪費大量的資源，在此同時卻也伴隨產生了大量的廢棄物。未能妥善處理的廢棄物常會對環境品質與人類健康形成威脅。資源回收的目的除在降低廢棄物對環境污染外也將廢棄物轉化為有用的資源。本課程的內容包括1. 廢棄物、資源與環境2. 廢棄物種類與性質3. 廢棄物減量4. 廢棄物處理與再利用。
021011
Resource Recovery
２
Ｓ

A great amount wastes were produced in concomitance to the consumption of natural resources by mankind. Without treatment of the wastes, it will pollute the environment and endanger the mankind’s health. The purpose of resource recovery can do not only for alleviating the waste-pollution but also for conversing the wastes to a useful resource. The course contains：1. Wastes, resources and environment. 2. The varieties and properties of wastes. 3. Reduction of wastes. 4. The treatment and reuse of wastes.
021021
半導體晶片製程及產業簡介
２
選

本課程之主要目的在對非電機/化工/物理系背景之同學介紹有關半導體產業之一些基本概念，主要內容為:
(I)半導體產業之簡介:
(1)半導體之發展歷史，

(2)各發展世代之重要人物及公司

(3)國際上及台灣目前之主要設備供應公司、晶片設計公司、晶片製造公司、以及產銷狀況
(II)晶片製程簡介:
(1)半導體之特性、主要產品之分類

(2)晶圓片之準備:如何拉晶、成長，如柴氏長晶法

(3)晶片元件線路之設置:熱氧化、微影、摻雜、沉積、金屬化

(4)晶片封裝:傳統封裝法(導線架)及BGA(球閘陣列)

(5)無塵室簡介

(6)良率之概念
021021
Introduction to the Industry of
２
Ｓ

Semiconductor Chip Fabrication
Thc purpose of his couse is to offer some basic knowledge of the microchip/semiconductor fabrication industry for non-electrical/chemical/physics majored students．Main topics include：

(Ⅰ) Introduction to the industry
  (1) the historical  background ，

  (2) key persons/companies of each decade ，

  (3) Main facility suppliers , I.C.design/Chip fabrication/distributing

     companies in Taiwan and in other countries﹒
(Ⅱ) Fab processing
  (1) Characteristics of semiconductor, main  category of products．

  (2) Wafer preparation: thc Czochralski(cz) method

  (3) Making devices and circuits: oxidation, photolithography, doping,

     depositing, metallization．

  (4) Packaging:  tradition way (lead frame) and the new way (BGA)

  (5) Clean room

  (6) Process yield

021013
工程實務分析
２
選

分析當前工程時勢、問題、案例或介紹新工法、技術，依時勢現況，課程內容分列數個主題，如BOT案例、地下水資源、山坡地水土保持、工程管理實務、捷運系統工程、地層下陷等實務問題，以期學生對土木工程有廣泛性的了解與認識。各主題由校內老師或邀請校外專業人士輪授。本課程並訓練學生作口頭或書面報告。

021013
Engineering Case study
２
Ｓ

New trends or hot topics in engineering are addressed in this course .New construction skill or engineering technology may also introduced. Following the current events or circumstance ,the contents of the course are divided into several topics ,which may includes the ones like BOT case commdent, underground  water resources，reservation of water and soil in moutain side，construction management mass transportation，settlement of earth stratumn, etc. They could helps the students acquire a general comprehension in civil engineering works. These topics may be given in turn by the teachers in the school, or some experts outside the school. The students may be required to pass a term paper or give a presentation in the course.
021014
水土保持通論
２
選

為研究土地之利用，並保護土地，防止劣化，重建被沖蝕極貧瘠之土地，而且使土壤能保持適當之水份供作物利用，以維持農地之永續生產及收益。其內容包括：沖蝕之原因及沖蝕之過程，在介紹合理利用土地為基礎之水土保持方法，諸如覆蓋、敷蓋、綠肥、等高耕作、輪作、間作、平台階段、山邊溝等農地水土保持方法。
021014
Common topics of Soil and
２
Ｓ

Water Conservation

This course is study the proper land use, protecting the land against all forms of soil deterioration, rebuilding eroded and depleted soil, conserving moisture for crop use, proper agricultural drainage and irrigation where needed and increasing yield and farm income.

The contents are : Principle of soil erosion, erosion process, practices of soil and water conservation, ex. covering, mulching, green manure, contour farming, rotation, interplantion, terrace and hillside ditch etc.
021015
汽機車修護
２
選

本課程主要包含三大部分：1.汽車引擎點火系統之檢測與分析 2.汽車引擎燃油噴射系統之檢測與分析 3.汽車引擎本體之檢測與分析。

本課程所強調之重點為各相關檢測儀器之應用技巧與數值分析。因此，與一般故障排除將有不同。本課程期望培養學生具有下列之能力：1.熟練各相關檢測儀器之操作與應用 2.正確配合引擎各系統之理論基礎進行檢測數值之分析 3.熟練閱讀並用原廠修護手冊。
021015
Automobile Repairing
２
Ｓ

The following items are main part of this course：1.Diagnose and analyze the ignition system of the automobile engine  2.Diagnose and analyze the fule injection system of the automobile engine  3.Diagnose and analyze the structure of the automobile engine。

This course concentrates on the promotion of the students’ operation skill of all relative diagnostic equipment and the analysis ability of diagnostic readings. So，there will be some different with general troubleshooting. Upon completion of this course，the students should be able to ：1.Perform the operation of all diagnostic equipment properly  2.Analyze the diagnostic readings with the underlying theory of engine systems correctly  3.Read and find the materials from service manual whenever necessary.
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