Unit 16  scientists at work

Goals:

1. talk about science and scientists

2. practice giving instructions

3. discuss and evaluate pros and cons

4. study some rules of word formation

5. learn to write an argumentative essay

                        Period 1 Warming up & Listening 
Task Ⅰ Warming up

1. Describe what you see in each picture. What is it about?

2. what are the names of the school subjects in which you study science?

3. think about some key words in each science field.

Task Ⅱ  Listening
Pre-listening
Today, we will talk something about science. Experiments are one part of science. Think of a question, what is the aim of doing an experiment? (try out new ideas, to prove new ideas or  invent new things…) Have you ever done an experiment? (yes.) Where did you do it? What did your teacher remind you before/ when/ after you do the experiment? Discuss with each other. 
While-listening

Let’s listen to the tape, and see what other rules there are in a lab

Post-listening

Ask the students to retell some of the instructions

Task Ⅲ  Grammar: compounds

                       Period 2 Speaking & Reading 

Step Ⅰ Pre-reading(make the students preview maglev train on Students’ Book P158)

What did you do in the winter vacation? Maybe some of you went out for a visit by train. The  train is an ordinary transport. Have you ever taken a subway? Nanjing is the first city in Jiangsu to have a subway. Maybe you can go to Nanjing and enjoy a visit. And now there is a new kind of means of transportation— maglev train. When and where was it first put into use? How much do you know about this new kind of transportation? What do you think of it?
（get ss to talk about this new means of transportation）

Now, let’s hear what people think of it. Open your books at page 23.
 (get the student to talk about the advantages and disadvantages of this means of transportation)
The important discovery of maglev has greatly changed our way of life. In history, there were many discoveries which also change people’s opinion or even their life. For example, in the past, people thought of lightning as a punishment given by the god. They were afraid of lightning. But in 1752, something happened. Someone did an experiment. 

(present a picture of Benjamin Franklin). It is he who did the experiment. Do you know who he was? On his grave, it said “Painter Benjamin Franklin”. He is Benjamin Franklin, more than a scientist. Now let’s enjoy some words said by this famous person. (Go on presenting some photos)
Step Ⅱ Skimming questions:

Go over the text very quickly and find the answers to these true or false questions

1).In 1752 scientists already knew what electricity was.
2).Franklin was helped by a friend to do the experiment.

3).Franklin made the kite of silk because wet silk does not conduct electricity.

4).A condenser was used in the experiment to store electricity.

5).The key tied to the string was put into the door to stop the kite flying away.

6).The experiment can be done at any time.

7).You can feel clear electric shock if you touch the string with your fingers after the kite is flying in the sky.

8).Franklin’s experiment proves that lightning and electricity are the same.

Task 1: check the answers to these true or false questions and correct the wrong ones.

Task 2: fill in a science report including the purpose, the materials needed and the result of the experiment.
Step Ⅲ Scanning

Task 1

(Present the following questions:)
1.What was the weather like when Franklin did his  kite experiment?

2.What can the dry silk ribbon do?

3.Where should we stand if we do kite experiment?

4.What do we need to do the kite experiment ?
Read paragraphs 4&5 and find the answers to these questions.

As for question 4, we use a picture to show the materials needed. Encourage students to list the materials according to the picture and think about their uses. 
Task 2: 
What do we need to make a kite and how to make a kite? 

(show Ss the picture and encourage Ss to speak the procedures according to the picture)

Step Ⅳ Consolidation

Use a chart to show the materials needed and the process of making a kite and the whole procedures
Step Ⅴ Post-reading

Find out correct pictures out of four and explain one by one.
Step Ⅵ  Discussion
1) Why is this experiment famous?

(students may have many reasons, but one of the most important reasons is that Franklin invented the lightning rod afterwards which is still used today.)

2) Is this experiment dangerous?

Very dangerous. If you are a little bit careless, the silk ribbon will get wet, and it will conduct electricity too. So warn the Ss not to do it.

Step Ⅶ  Task
Have a press conference. Choose one student from each group of four and acted Franklin, others are reporters, ask Franklin questions with what you learn in the text.

Step Ⅷ  Homework

Write a science report in English about one of the experiments you has done.
                     Period 3 Integrating Skills: Animal experiments
Step Ⅰ   Leading in

Do you raise pets at home? If yes, what kind of animals are your pets?

What do you think the relationship should be like between human beings and animals?

Do you know something about animal experiments? How much do you know about it?

Step ⅡReading

Read the passage and try to get the main idea of the passage. And then divide the whole class into two groups and have a debate. The topic is “People have (no) rights to use animals to do experiments.” The students can use the arguments in the book or use their own arguments.

1) each side represents his arguments in several sentences within 3 minutes.
2) Some debater represent his own ideas and argue against others.
3) Free debate.

4) Each side draw a conclusion to his debate in several sentences.

                      Period 4 grammar
构词法------复合词
由两个或更多的词合成一个词，叫合成词。

1． 名词合成词

1） 名词+名词：bookcase, classroom, mousemat etc.

2） 形容词+ 名词：blackboard, deadline, expressway etc.

3） 副词+ 名词：overburden, underclothes etc.

4） 动词+ 名词：driveway（车道）, breakwater(防浪堤)，pickpocket(扒手)

5） 名词+ 动词：haircut （理发），heartbeat, day-break, headache, handshake etc.

6） 动词的-ing 形式+ 名词：dining- room, washing machine etc.

7） 名词+ 动词的-ing形式：sightseeing, hand-writing

2. 形容词合成词

1）名词+ 形容词。Homesick, fireproof, seasick, snow-white, duty-free
2) 名词+ 动词-ing：peace-loving, oceangoing, record-breaking, time-saving
3) 名词+ 动词的过去分词。 Homemade, poverty-stricken

4) 形容词/副词+ 动词-ing. Goodlooking, hardworking
5) 形容词/副词+ 过去分词。Newly-built, wide-spread

6) 副词+ 形容词  all-around, ever-green

7) 形容词+ 形容词 wet-cold, icy-cold

3.动词合成词。如：overcome, uplift, outline

4. 副词合成词。如：however，whenever, maybe

第二部分  难点透析
词语简析：

1. 1．a waste (n.) of money/ time/ sth.

waste money/ time/ sth. on sth./ in doing sth.

e.g. Don’t waste time and energy on something useless.

2. conduct n.行为，操行

a man of good conduct 品行端正的人

the rules of conduct 行为准则

v. 引导，管理；指挥

conduct a concert/ business/ a meeting  

   conduct electricity/ heat

He conducted me around the museum. 

The manager conducted his business carefully.

注意动词与名词发音的不同

3. charge vt.

charge a pipe/camera/the battery

be charged with…

The air is charged with moisture.

要价 He charged me 50 yuan for the coat.

charge sb. with sth. 交由某人管理， 由某人负责

e.g. The headmaster charged him an important task.

in/ under the charge of sb.(in one’s charge) 由某人负责

This company is in/under the charge of Mr. Wang. (in Mr. Wang’s charge)

in charge of 负责

Mr. Wang is in charge of the company.

5.  a great deal of 大量，许多 接不可数名词 a number of  若干，一些。如：  

  A number of words and expressions have come into the language from American English.

  英语从美语中引进了大量的单词习语。

  比较：a number of + 可数名词，谓语用复数，意为“许多、大量的······”，the number of +

可数名词，谓语用单数，意为“······的数目”。 如：

  The number of colleges has increased in the past 10 years.

  在过去的十年里，大学的数量有所增加。

  表示“许多、大量”的短语：

  1) 接可数名词a great / good many , a large / great/ good number of, many a

  2) 接不可数名词 a great / good deal of, a great / large amount of, quite a little

  3) 接可数名词或不可数名词 a lot of/ lots of, a great / large quantity of, large quantities of,  plenty of
4. shock n.打击；震惊；震动

shock 与介词with或 from 连用时，常是不可数名词。

The bad news left us all speechless from shock.

但shock指令人震动、震惊或使人受到精神打击的事时，是可数名词。 

The news of his wife’s death was a terrible shock to him.

The failure was a great shock to me.

Vt. 使震惊，使惊愕；使触电

It shocked me to see how my neighbours treated their children.

I was shocked by his sudden illness/his rudeness/his wild ideas.

Shocking  adj. 使人震惊的

 A shocking accident 

5. prove vt. 证明，证实

prove one’s theory

She proved herself (to be ) the murderer.

Vi. 显示，被证明是，成为；此时prove 是系动词，相当于turn out.

He proved to be the author of the novel. 

The news proved to be false. 

6. tear vt. 撕开；撕裂；撕掉 (tear- tore -torn)
Why did you tear the cloth instead of cutting it with scissors?

vi. 被撕破；被挂破

This material tears easily, so be careful when you wear it. 

7. add 
作 “增加”、 “增添”、 “补充说”解，为 vt. & vi.
The fire is going out, will you add some wood?

Add to 常见的结构有：

Add … to 把……加到……上
Add to 增添

Add up to 总计达

Add 5 to 3 and you have 8.

The new building will add to the beauty of our school.

8. protect vt. 保护

protect sb. From/against 保护某人免于……

The great wall was built to protect the country against attack.

9. doubt v. 怀疑，疑惑，不相信

I doubt his honesty.

Doubt后面可接从句，在肯定句中用whether 或if 引导，在否定句或疑问句中用that引导。
I doubt if that was what he wanted. 

I doubt whether he’ll be successful.

I don’t doubt that he’ll be successful.

另外，n. 怀疑，疑惑；此时常构成一些句式或短语。

There is no doubt about/ I have no doubt about“对……没有疑问”

She is honest and there is no doubt about it. 

I have no doubt about the news of his success. 

此时doubt 后还可接从句，肯定句中用whether 引导，否定句中用that 引导。

There is some doubt whether John will come on time. 

There is no doubt that John will come on time. 

句型剖析

1. It is fst and clean and it doesn’t make any noise, as planes do.

As 在句中为连词，引导方式状语从句。又如：

Why didn’t you leave him a message as I told you to ?

He agreed to by the house as it was. 
As (it is) in China, the weather in Canada is different from area to area.      

2. Having realized that I could use a kite to attract lightning, I decided to do an experiment.

Having realized 为现在分词的完成形式作时间状语，与谓语动词有先后关系。

Having finished writing the letter, he went to the post office. 

Not having received her reply, I decided to write to her again. 

Having been his own boss for ten years, he found it hard to take orders from others. 

3. Fly the kite when a thunderstorm appears to be coming on. 

Appear 作系动词用，意为“好像”、“似乎”、“仿佛”。句型为：

It appears that sb. + 从句

Sb. Appears to + 不定式

He appears quite old. 他显得老。
It appears to me that she will win. 我看她要赢。
                  第四部分    背景知识

Franklin and his electric kite
An experiment that took the world by storm.

An Account of the Kite Experiment

Before that he had thought of another way of proving his theory, and with the help of his electrical kite had drawn lightning from a cloud. The episode of the kite, so firm and fixed in legend, turns out to be dim and mystifying in fact. Franklin himself never wrote the story of the most dramatic of his experiments. All that is known about what he did on that famous day, of no known date, comes from Joseph Priestley's account, published fifteen years afterwards but read in manuscript by Franklin, who must have given Priestley the precise, familiar details. 

"As every circumstance relating to so capital a discovery (the greatest, perhaps, since the time of Sir Isaac Newton) cannot but give pleasure to all my readers, I shall endeavour to gratify them with the communication of a few particulars which I have from the best authority. 

"The Doctor, having published his method of verifying his hypothesis concerning the sameness of electricity with the matter of lightning, was waiting for the erection of a spire [on Christ Church] in Philadelphia to carry his views into execution; not imagining that a pointed rod of a moderate height could answer the purpose; when it occurred to him that by means of a common kite he could have better access to the regions of thunder than by any spire whatever. Preparing, therefore, a large silk handkerchief and two cross-sticks of a proper length on which to extend it, he took the opportunity of the first approaching thunderstorm to take a walk in the fields, in which there was a shed convenient for his purpose. But, dreading the ridicule which too commonly attends unsuccessful attempts in science, he communicated his intended experiment to nobody but his son" -- then twenty-one, not a child as in the traditional illustrations of the scene -- "who assisted him in raising the kite.
"The kite being raised, a considerable time elapsed before there was any appearance of its being electrified. One very promising cloud had passed over it without any effect; when, at length, just as he was beginning to despair of his contrivance, he observed some loose threads of the hempen string to stand erect, and to avoid one another, just as if they had been suspended on a common conductor. Struck with this promising appearance, he immediately presented his knuckle to the key, and (let the reader judge of the exquisite pleasure he must have felt at that moment) the discovery was complete. He perceived a very evident electric spark. Others succeeded, even before the string was wet, so as to put the matter past all dispute, and when the rain had wet the string he collected electric fire very copiously. This happened in June 1752, a month after the electricians in France had verified the same theory, but before he heard of anything they had done."

From Carl Van Doren's "Benjamin Franklin," ©1938 by Carl Van Doren
How Franklin Made His Kite

Written by Benjamin Franklin to Peter Collinson, October 19, 1752 

Make a small cross of two light strips of cedar, the arms so long as to reach to the four corners of a large thin silk handkerchief when extended; tie the corners of the handkerchief to the extremities of the cross, so you have the body of a kite; which being properly accommodated with a tail, loop, and string, will rise in the air, like those made of paper; but this being of silk is fitter to bear the wet and wind of a thunder gust without tearing. To the top of the upright stick of the cross is to be fixed a very sharp pointed wire, rising a foot or more above the wood. To the end of the twine, next the key may be fastened. This kite is to be raised when a thunder-gust appears to be coming on, and the person who holds the string must stand within a door or window, or under some cover, so that the silk ribbon may not be wet; and care must be taken that the twine does not touch the frame of the door or window. As soon as any of the thunder clouds come over the kite, the pointed wire will draw the electric fire from them, and the kite, with all the twine, will be electrified, and the loose filaments of the twine, will stand out every way, and be attracted by an approaching finger. And when the rain has wetted the kite and twine, so that it can conduct the electric fire freely, you will find it stream out plentifully from the key on the approach of your knuckle. At this key the phial may be charged: and from electric fire thus obtained, spirits may be kindled, and all the other electric experiments be performed, which are usually done by the help of a rubbed glass globe or tube, and thereby the sameness of the electric matter with that of lightning completely demonstrated. 
How did Benjamin Franklin's Kite Experiment Work?
Benjamin Franklin's kite experiment has grown into an American legend. Almost everyone has heard of Franklin's famous experiment, but few of us actually understand how the experiment worked. When a storm cloud passed over Franklin's kite the negative charges in the cloud leaked onto his kite, his kite string, his key, and a Leyden jar attached to the key by a thin metal wire. Franklin however, was unaffected by the negative charges because he was holding a dry silk string which insulated him from the charges on the key. When Franklin reached out his knuckle to touch the key he received a shock, because the negative charges in the key were so strongly attracted to the positive charges in his body that a spark jumped from the key to his hand. Franklin's experiment successfully showed that lightning was actually static electricity.
