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溫習要點
A	科學革命

文藝復興使人們更着重以理性來認識自然世界。。16世紀中至18世紀初，歐洲科學界的思想出現根本性的轉變，稱為「科學革命」。

i. 科學革命的特徵
1	重視觀察和實驗

· 16 世紀以前，歐洲人對於自然世界的知識，大多來自古希臘、古羅馬的典籍和《聖經》，而且沒有經過驗證。
· 一些科學家重新研究前人的學說，並通過嚴謹的觀察和實驗，得出嶄新的觀點和理論。

2	倚重數學來理解自然現象

科學家十分倚重數學來尋找大自然的規律，認為自然現象可以用數學公式來理解。


Topic 5	 The rise of modern Europe
II	Age of Reason: the Scientific Revolution and the Enlightenment 
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Revision Points
A	Scientific Revolution

Due to the Renaissance, people emphasised more in understanding the natural world through rationality. Between the mid-16th and early 18th centuries,  European scientific thoughts experienced fundamental transformations. This period is called the Scientific Revolution.

i. Features of the Scientific Revolution
1	Emphasis on observations and experiments

· Before the 16th century, Europeans' understanding on the natural world mostly came from ancient Greek and ancient Roman books as well as the Bible. They did not have proofs. 
· Some scientists revisited the old thinking. Through serious observations and experiments, they discovered new ideas and theories.

2	Reliance on mathematics to understand natural phenomena

Scientists very much relied on mathematics to understand the rules of nature. They believed that natural phenomena could be explained by mathematical equations.


ii. 科學革命的成果
1 天文學

· 古代以至中古時代，人們一直把地心說奉為真理，認為地球是宇宙的中心。
· 波蘭的哥白尼、德意志的開普勒，以及意大利的布魯諾和伽利略等科學家提出新觀點，推翻傳統的理論。

科學革命時期科學家提出的理論
	科學家
	發現

	哥白尼 

	提出「日心說」，認為太陽才是宇宙中心，地球只是圍繞太陽旋轉的行星之一。

	開普勒
	提出行星以橢圓的軌道來圍繞太陽運行。

	布魯諾
	提出太陽是太陽系的中心。

	伽利略
	利用其改良的望遠鏡觀察星象，發現宇宙由無數星體組成。
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伽利略製作的望遠鏡
ii. 
Achievements of the Scientific Revolution
1 Astronomy

· From ancient times to the Medieval Times, people had upheld the geocentric model. They believed that Earth was the centre of the universe. 
· Scientists like Copernicus from Poland, Johannes Kepler from Germany as well as Giordano Bruno and Galileo Galilei from Italy discovered new ideas and theories, and overthrew the old ones.

Theories suggested by the scientists during the Scientific Revolution
	Scientists
	Findings

	Copernicus
	He proposed the heliocentric model. He believed that the Sun was the centre of the universe, and Earth was one of the planets circling around the Sun.

	Kepler
	He suggested that the planets were moving around the Sun in elliptical orbits

	Bruno
	He suggested the Sun was the centre of the solar system.

	Galileo
	He observed the stars with an improved telescope. He discovered that the universe was composed of many astronomical objects.
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Telescope made by Galileo


2	醫學

· 中古時代，人們認為疾病源於上帝的懲罰，以為只要病人誠心悔改，便會痊癒。
· 醫學家通過解剖研究，得出新的治病方法，如比利時的維塞利亞斯寫成《論人體的構造》。其後英國的哈維又發現了人體的血液循環系統。

[image: ]《論人體的構造》插圖

3 	物理學

英國的牛頓提出萬有引力和運動定律，奠定了近代力學的基礎。此外，他在光學上也有傑出的貢獻，利用稜鏡驗證出白光是由多種顏色的光組成。
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描繪牛頓在蘋果樹下思考的畫作
· 

2	Medicine

· In the Medieval Times, people believed that disease was a punishment of God. Hence, if patients admitted their sins sincerely, the disease would be healed.
· Medical scientists discovered new treatments through anatomy. For example, Andreas Vesalius from Belgium published the book On the Fabric of the Human Body. Later, William Harvey from Britain discovered the system of blood circulation in human body.

[image: ] Illustration in On the Fabric of the Human Body

3 	Physics

Isaac Newton from Britain suggested the law of universal gravitation and the laws of motion. His theories laid the foundation for modern mechanics. Furthermore, Newton contributed greatly in optics. He used prism to prove that light was composed of various rays of colours.
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 Painting showing Newton thinking under the apple tree
iii. 科學革命的影響
1	奠下近代科學發展基礎

· 科學革命為西方帶來重大的科學成果，更提出了全新的宇宙觀。
· 人們崇尚自然法則，不再訴諸宗教或權威，成為近代科學發展的基礎。

[image: ]
哈維（中）以解剖實驗，向學生講解動物的血液循環系統。

2 促成啟蒙運動出現

受到科學革命的影響，一些思想家開始以理性的眼光檢視當時的社會制度，批評各種不平等現象促成18 世紀啟蒙運動的出現。


iii. Impact of the Scientific Revolution

1 	Laying the foundation for the development of modern science

· The Scientific Revolution brought significant scientific achievements to the West. It even suggested a brand new view of the universe. 
· People respected the laws of nature without relying on religion or authority. They laid down the foundation for the development of modern science.

[image: ]
 Harvey (centre) explaining the system of blood circulation in animals to his students by cutting open bodies

2 Leading to the Enlightenment

Under the influence of the Scientific Revolution, some thinkers started to review the social system at that time rationally and criticise various unfair phenomena. This led to the Enlightenment in the 18th century.


B	啟蒙運動

啟蒙運動標榜理性，主張人們應獨立思考，從而擺脫愚昧和迷信。這個時期又被稱為「理性時代」。

i.	啟蒙運動的背景
1	歐洲人的思想轉變

15 世紀以來，文藝復興的思想在歐洲廣泛傳播。人們敢於挑戰舊思想和傳統，逐漸以理性來分析事物，並開始對不公義的政治制度作出批判。

2	歐洲人反對君主專制

· 16 世紀， 君主專制興起，並流行「君權神授」說。君主認為自己的權力由上帝授予，人民須絕對服從。
· 17 世紀中葉，人們開始對專制君主的高壓統治表達強烈不滿。

[image: ]16 世紀初的英國國王查理一世，大力鼓吹君權神授。此畫作描繪查理一世獲上帝授予代表權力的王冠。



B	Enlightenment

The Enlightenment emphasised rationality and independent thinking so that people could get rid of ignorance and superstitions. This period is also known as the Age of Reason.

i.	Background of the Enlightenment
1	Changing thoughts of Europeans

Since the 15th century, the Renaissance ideas had been widely spread in Europe. People were eager to challenge the old thoughts and traditions. They gradually analysed things with rationality and started to criticise unfair political system.

2	Opposition of Europeans towards absolute monarchy

· In the 16th century, absolute monarchy rose in Europe. The divine right of kings became a popular theory. Kings and emperors thought that their power was given by God and the people had to obey them. 
· Since the mid-17th century people had begun to express their discontent towards the oppressive rule of absolute monarchs.

[image: ] Charles I, the British king in the early 16th century, greatly promoted the divine right of kings. This painting shows Charles I receiving the God-given crown as a symbol of power.



ii.	啟蒙運動的主要思想

啟蒙運動時期較著名的思想家有英國的約翰‧ 洛克，以及法國的孟德斯鳩、伏爾泰和盧騷等。他們強調理性，主張革除社會上一切不合理和不平等的事物。

1	天賦人權

啟蒙思想家認為人生而平等和自由，具有不可剝奪的各種天賦權利，人應為捍衞人權和自由、平等而奮鬥。因此，他們批判君主專制，提倡民主。

2	社會契約

· 啟蒙思想家否定君權神授，並提出社會契約的概念。
· 他們認為人民與政府存在契約的關係，雙方各有權利和義務。人民須服從政府的管治；若政府違約，人民有權反抗。

3	權力分立

· 啟蒙思想家提出權力分立，把行政、立法和司法三權分別交由不同的政府機關行使，並且互相制衡。
· 這個制度有助限制專制君主的權力和保障人民的權利。


ii.	Important people in the Enlightenment and their ideas

John Locke from Britain, as well as Montesquieu, Voltaire and Jean-Jacques Rousseau from France were famous Enlightenment thinkers. Emphasising rationality, they suggested removing all unreasonable and unfair things in the society.

1	Natural rights

Enlightenment thinkers believed that all humans were born equal and free, with various natural rights that no one could take away. People should defend their rights, and struggle for liberty and equality.  Therefore, these thinkers criticised absolute monarchy and longed for democracy.

2	Social contract

· Enlightenment thinkers opposed the divine right of kings and put forward the concept of social contract.
· They thought that there was a contract between the government and the people. Both had their own rights and responsibilities. The people could take action against the government if the latter broke the contract.

3	Separation of powers

· Enlightenment thinkers suggested the separation of powers. The executive, legislative and judicial powers should be exercised by different government bodies to maintain checks and balances. 
· This system helped to limit the power of absolute monarch and protect the people's rights.


	啟蒙運動的代表人物及其主張
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約翰‧ 洛克
	主要理論
· 人生來都具有生存、自由和擁有財產等天賦權利。
· 人們和政府雙方的關係等於簽訂了社會契約。如果政府違約，人民有權反抗並取而代之

	
	影響
· 理論體現在美國的《獨立宣言》之中。
· 影響法國的啟蒙思想家。
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孟德斯鳩
	主要理論
· 共和制是最理想的政體。
· 行政、立法、司法三權應該分立，並且互相監督制衡。

	
	影響	
· 理論為1787年《美國憲法》所採用。
· 影響1789年法國大革命。
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伏爾泰
	主要理論
· 最理想的政體是君主立憲制，由開明君主推行改革。
· 人民應享有言論自由。

	
	影響
· 促使歐洲一些君主推行開明改革。
· 影響1789年法國大革命。
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盧騷
	主要理論
· 人民和政府之間有契約的關係。
· 國家主權在民。法律面前人人平等。

	
	影響
· 推動法國大革命。
· 思想體現在法國的《人權及公民權利宣言》之中。




	Major Enlightenment figures and their ideas
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John Locke
	Main ideas
· Everyone had natural rights to life, liberty and property.
· There was a social contract between the government and the people. If the government broke the contract, the people could disobey it and take it over.

	
	Influence
· His ideas lay in the Declaration of Independence of the US.
· He influenced several French Enlightenment thinkers.
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Montesquieu
	Main ideas
· Republics were the most ideal form of government.
· The separation of executive, legislative and judicial powers should be established to maintain checks and balances.

	
	Influence
· Ideas were adopted in the Constitution of the United States of America of 1787.
· Ideas inspired the French Revolution of 1789.
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Voltaire
	Main ideas
· Constitutional monarchy was the most ideal form of government. Enlightened monarchs should carry reforms. 
· The people should enjoy the right to freedom of speech.

	
	Influence
· Encouraged some European monarchs to carry out enlightened reforms.
· His ideas inspired the French Revolution of 1789.
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Rousseau
	Main ideas
· There was a social contract between the government and the people.
· The people were the source of the state's authority. Everyone was equal before the law.

	
	Influence
· His ideas promoted the French Revolution.
· His ideas lay in the Declaration of the Rights of Man and of the Citizen of France




iii.	啟蒙運動的影響

1	革新政治思想

· 啟蒙思想家提出新的政治理論，認為統治者的權力是由人民所賦予，而且需要受到節制。
· 一些受這些思想影響的歐洲君主，如普魯士的腓特烈二世，推行了改善人民生活的改革。他們被稱為「開明專制君主」。

2 	推動政治革命

啟蒙運動傳播的民主、自由、共和思想，以及推翻暴政等天賦人權主張，對18世紀的美國革命和法國大革命，產生了直接的推動作用。


歐洲人在科學革命及啟蒙運動後思想的轉變
[image: ] 


iv. Impact of the Enlightenment

1	Reforming political ideas

· Enlightenment thinkers suggested new political theories. They believed that the monarch's power was given by the people, and it should be limited. 
· Some monarchs under the influence of these ideas such as Frederick II of Prussia carried out reforms to improve the people's lives. They are called enlightened despots.

2 	Sparking political revolutions

The ideas of democracy and liberty, as well as the concepts of social contract and natural rights, were spread by the Enlightenment. They directly promoted the American Revolution and the French Revolution in the 18th century.

Changes in the thoughts of European before and after the Scientific Revolution and the Enlightenment
[image: ] 


重點練習
1.	根據課文內容，完成下列各題文字。
(a)	在16世紀以前，歐洲人對於自然世界的知識，大多來自 ___古希臘___ 、___古羅馬___ 的典籍和 ___《聖經》___ ，並將之視為真理。。
(b)	___哥白尼___ 提出「___日心說___ 」，認為太陽才是宇宙中心，___地球___ 只是圍繞太陽旋轉的行星之一。
(c)	中古時代人們偏於迷信，認為疾病源於 ___上帝___ 的懲罰。
(d)	啟蒙運動的思想家大力批判 ___專制政權___ 和不合理的社會制度，提出人人生來___平等___ 和 ___自由___ 。
(e)		孟德斯鳩認為共和制是最理想的政體。同時，「___行政___ 」、「立法」、「___司法___ 」三權應該分立，才可避免專制政權的出現。

2.	試選擇適當答案，並將其英文代號填入方格內。
(a)	誰編著《論人體的構造》？
[bookmark: _Hlk65772375]A. 牛頓 				B. 哈維C

C. 維塞利亞斯			D. 開普勒，

(b)	以下哪位並不是啟蒙時期的思想家？
A. 約翰．洛克			B. 盧騷
C. 蘇格拉底				D. 孟德斯鳩C



Key Exercises
1.	Fill in the blanks according to the textbook content. 
(a)	Before the 16th century, Europeans had understood the natural world through ___ancient Greek___ and ___Roman___ books, as well as the ___Bible___ . They considered these ideas as the truth.
(b)	___Copernicus___ suggested the ___heliocentric theory___ . It said that the sun was the centre of the universe, and ___our earth___ was one of the planets rotating around the sun.
(c)	In the Medieval Times, most people held unproven beliefs. They believed that disease was a punishment of ___God___ .
(d)	The Enlightenment thinkers strongly criticised the ___authoritarian regimes___ and unreasonable social systems. They believed that every human being was born ___equal___ and ___free___ .
(e)	Montesquieu suggested that ___republics___ were the most ideal political system. Also, powers should be separated into the ___executive___ , legislative and ___judicial___  branches to avoid tyranny.

2.	Choose the appropriate answer and put it in the corresponding box. 
(a)	Who wrote On the Fabric of the Human Body?
A. Isaac Newton				B. William Harvey
C. Andreas Vesalius				D. Giordano BrunoC


(b)	Which of the following was not a thinker during Enlightenment? 
A. John Locke				B. Rousseau
C. Socrates				D. MontesquieuC



 (c)	以下哪個科學家提出太陽是太陽系的中心？
	A. 伽利略
	B. 布魯諾
	C. 開普勒B

	D. 哥白尼

(d)	哪一位啟蒙思想家主張人民應享有言論自由？
A. 孟德斯鳩
	B. 約翰洛克
	C. 盧騷D

	D.伏爾泰

(c)	Which of the following scientist proposed that the Sun was the centre of the solar system? 
	A. Galileo
	B. Bruno
	C. KeplerB

	D. Copernicus

(d)	Which of the following Enlightenment thinker advocated that people should enjoy the right to freedom of speech?
A. Montesquieu
	B. John Locke
	C. RousseauD

	D. Voltaire
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