NGHIEN CUU

THIET KE BAI GIANG HOA HOC BANG TIENG ANH
DAY HOC G TRUGNG TRUNG HOC PHO THONG

1.Dat van dé

Trong nhitng nam gan day, nhiéu trudng trung hoc
phé théng (THPT) & Viét Nam dang thi diém day hoc
(DH) mot s6 mén khoa hoc ty nhién bang tiéng Anh
dem lai nhirng hiing thu vé cach tiép can tiéng Anh cho
hoc sinh (HS). TU ndm hoc 2012-2013, b6 mén Phuong
phap day hoc (PPDH) Héa hoc & Truong Pai hoc Vinh da
xay dung mén hoc PPDH Héa hoc bdng tiéng Anh danh
cho sinh vién nam cudi ctia nganh C&r nhan Su pham Héa
hoc. Tuy nhién, viéc lya chon gido trinh va thiét ké bai
giang bang tiéng Anh dang la van dé dugc nhiéu gido
vién (GV), HS va phu huynh quan tam. Trong pham vi bai
bao nay, chiing t6i gidi thiéu quy trinh thiét k& bai gidng
Hoéa hoc bdng ti€éng Anh véi mét ap dung cu thé vé bai
gidng Héa hoc.

2. Co s& dé xuat

Trén thé gidi, hién c6 khoang 60 nudc va viing lanh
thé st dung tiéng Anh 1a ngén nglr chinh thiic. Nhiéu
nudc s dung tiéng Anh cho viéc day cdc mon khoa
hoc & nha trudng phé théng nhu An D6, Trung Quéc,
Hong Kéng, Philippines, Singapore, Ireland, Anh, Wales,
Scotland, Canada, Jamaica, Mi, Peurto Rico, Liberia, Nam
Phi, Zimbabwe, New Zealand, Australia, Isarel, Malaysia,
Brunei, Costa Rica, Sri Lanka,... Trudng Dai hoc Nanchang
(Trung Quéc) da sir dung chién lugec DH Hoa hoc hitu co
bang tiéng Anh [1]. Trudng Pai hoc Sydney nghién ctu
PPDH Khoa hoc bang tiéng Anh [2].

Viét Nam hién dang trién khai cdc chuong trinh dao
tao tiéng nudc ngoai, véi muc tiéu dén nam 2020, cac
sinh vién t6t nghiép dai hoc c6 thé giao tiép va st dung
ngoai nglr thanh thao. Diéu nay sé mé thém co héi viéc
lam cho thanh nién Viét Nam khong chi & trong nuéc
ma con tai cac quéc gia thanh vién khu vuc ASEAN khi
Cong déng ASEAN dugc thiét 1ap vao nam 2015. Theo
Dé an Phat trién hé théng trudng THPT chuyén va Dé an
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Day ngoai ngir cac trudng trung hoc clia B6 Gido duc va
Pao tao, trudng THPT chuyén sé day cdc mén khoa hoc
tu nhién bang tiéng Anh. Nam hoc 2011-2012, day bang
ti€éng Anh mon Tin va Toan, sau nam 2015 la cac mon Vat
li, Hba hoc, Sinh hoc. Muc tiéu dén nam 2020, c6 50% HS
dat bac 3 vé ngoai ng(i theo tiéu chi ctia Hiép hoi cac t6
chtic khéo thi ngoai ngit chau Au.

Tién trinh thuc hién DH cac mén khoa hoc tu nhién
no6i chung va mon Héa hoc néi riéng bang tiéng Anh &
truegng THPT thuc hién cac budc tuong tu nhu day bang
tiéng Viét. Tuy nhién, vi st dung ngén ng{f nudc ngoai dé
trinh bay bai giang, GV can xay dung hé théng tir vung
va cac thuat ngl chuyén nganh lién quan dén néi dung
bai day va gui trudc cho HS chudn bi & nha dé HS dén I6p
ti€p thu bai gidang dé dang va tu tin khi tham gia thao
luan [3]. Theo diéu tra mot s6 GV da truc tiép tham gia
giang day cac mon khoa hoc tu nhién bang tiéng Anh
& cac trudng THPT [4], viéc thiét ké bai gidang Hoa hoc
bang tiéng Anh gdp nhiéu khé khan vi trinh dé nang luc
ngoai nglt cd GV va HS con han ché, PPDH bang tiéng
Anh chua dugc tiép can & cac trudng dai hoc su pham.
Qua do, ching t6i nhan thdy, can c6 mét quy trinh thuc
hién thiét ké bai gidang va nhiing ap dung cu thé cho
mon Héa hoc dé GV tham khado va chuén bi tét cho bai
giang bang tiéng Anh.

3. Cac buéc thuc hién

Viéc xay dung quy trinh thuc hién thiét ké vai giang
gém 5 budc sau: Budc 1: Xay dung hé thong tirvung lién
quan dén bai day; Budc 2: Xay dung hé théng mau cau
lien quan dén bai day; Budc 3: Xay dung noi dung bai
gidng va t6 chuc cac hoat ddng DH; Budc 4: Huéng dan
HS giai bai tap héa hoc; Budc 5: Bai tap vé nha. Duéi day,
ching t6i xdy dung bai gidang vé Ancohols bang tiéng
Anh nhu sau:

UNIT: ALCOHOLS

A.VOCABULARY

Tiéng Anh Tiéng Viét Tiéng Anh Tiéng Viét
alcohols ancol physical properties tinh chat vat li
homologous series day déng déng solubility do tan
functional group nhém chuc boiling point diém soi
hydroxyl hidroxyl very soluble tan tét
general formula cobng thiic téng quat slightly soluble tan it
nomenclature danh phap bacteria (s6 nhiéu) vi khuan
molecular formula cong thuc phan ti liquid chatlong
structural formula cong thic cau tao chemical properties tinh chat hoa hoc
full structural formula Céng thic cdu tao day du alkali kiém
petrol xang, dau combustion phan ting chay
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Tiéng Anh Tiéng Viét Tiéng Anh Tiéng Viét
oxidation phan Ung oxi héa carbon dioxide cacbon dioxit
water vapour hoi nuéc oxygen oxi
excess dung du clean fuel nhién liéu sach
soot mudi than potassium dichromate kali dicromat
dilute sulphuric acid H,SO, lodng ethanoic acid axit axetic
breathalyser 6ng kiém tra do con beverage nudc giai khat
microorganism vi sinh vat starch tinh bot
sugars dudng glucose glucozo
enzyme men biological catalyst xuc tac sinh hoc
mixture hén hop fractional distillation chung céat phan doan

alcoholic drink

d6 uéng co6 con

fermentation

qua trinh 1én men
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B. EXPRESSIONS

to be soluble/insoluble in: tan/khéng tan trong

to be responsible for: quyét dinh cho

at room temperature: & nhiét dé phong

at standard temperature and pressure (s.t.p.): d diéu
kién tiéu chudn

to take part in: tham gia (phan ung)

to burn in air: chdy trong khéng khi

to be produced = to be formed: duoc tao ra

to be oxidized: bj oxi héa

to be reduced: bj khir

to be broken down to: bj phdn hiy thanh

to be kept tightly corked: dugc nit chét

C. CONTENT

What are alcohols?

Inthe previous lesson, you studied two homologous
series: the alkanes and alkenes. The alcohols are another
homologous series. Alcohols are organic compounds
which have the hydroxyl (-OH) functional group.

H H H

_ ‘C _ ‘C _ ‘C g&;;i_l\‘i All alcohols have
‘ ‘ » 7 this functional group

H H H

What is the general formula of alcohols?

All alcohols contain the elements carbon, hydrogen
and oxygen. They have the general formula C H, OH.

Nomenclature of Alcohols

The name of an alcohol ends with “-ol. Hence,
an alcohol that contains two carbon atoms is called
ethanol. The fist three alcohols in the homologous series
are given below

Molecular | Structural Full structural
Name
formula formula formula
CH,OH i
Methanol or H—C—O—H
CH,0 CH,OH 1‘{
C,H,OH L
Ethanol |or CH,CH,OH H*‘C*‘C*O*H
CH.O H H

C,H,0H HoHwH
Propanol |or CH,CH,CH,0H | = ¢—¢ce—o—H
C,H80 H H H

Physical Properties of Alcohols
The Table below shows the physical states,
solubilities and boiling points of some alcohols.

Methanol |liquid very soluble 65
Ethanol liquid very soluble 78
Propanol liquid soluble 97
Butanol liquid slightly soluble 118

e Alcohols are soluble in water, but their solubility
decreases as the molecular size increases. For example,
methanol is very soluble in water but butanol is only
slightly soluble in water.

e Unlike the alkanes and alkenes, the first four
alcohols are liquids at room temperature.

Chemical Properties of Alcohols

e Although alcohols contain the -OH group, they
are not alkalis. In fact, they are all neutral.

e Alcohols are more reactive than alkanes because
the C-O and O-H bonds in alcohols are more reactive
than the C-C and C-H bonds in alkanes.

e The functional group (-OH) of alcohols is
responsible for the typical reactions that alcohols
undergo.

e All alcohols have similar chemical properties.
Alcohols can take part in these reactions: combustion
and oxidation.

Combustion

Like most other organic compounds, an alcohol
such as ethanol burns in air to produce carbon dioxide
and water vapour.

ethanol + oxygen—**—carbon dioxide + water vapour

CH,OH () + 30, (g) —=— 2C0O,(g) + 3H,0(9)

The combustion of alcohols in excess oxygen
produces a clean flame, as only carbon dioxide and
water vapour are produced.
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How is the combustion of alcohols useful to us?

Alcohols can be used as a fuel. In fact, some race
cars run on methanol. Methanol is less volatile than
petrol and is less likely to explode in an accident.
Methanol is also a clean fuel. It does not produce soot
on combustion. Vietnam relies heavily on petrol as a fuel.
Do you think it is good to use alcohol as a fuel instead?

Alcohol is also burnt on some foods such as fruit
cake to give it a distinct flavor.

Oxidation

Alcohol are easily oxidised. For example, in the
laboratory, we can oxidise ethanol by heating it with a
mixture of potassium dichromate (VI) solution (K,Cr,0))
and dilute sulphuric acid. Ethanol then becomes
ethanoic acid.

mixture of ethanol

and acidified
potassium
dichromate(V1) %

heat distillate

cold water (ethanoic acid)

Fig.1.1: The oxidation of the ethanol
ethanol + oxygen from oxidizing agent ethanoic —

acid + water
H O

|
H— (‘:f c—0—H

H

—

+ HQO

In this redox reaction.

a) Ethanol acts as a reducing agent while acidified
potassium dichromate (V1) acts as a oxidizing agent.

b) Potassium dichromate (VI) is reduced. Its colour
changes from orange to green.

c) Ethanol is oxidized to ethanoic acid. Ethanoic
acid is an example of a carboxylic acid. You will learn
about carboxylic acids in the next section.

How is the oxidation of alcohols useful to us?

In Vietnam, the police use breathalysers to test the
amount of alcohol consumed by drivers. A brethalyser
contains acidified potassium dichromate (VI). If the
breath of a driver contains a high level of alcohol, a
colour change is registered on the device.

Producing Ethanol by Fermentation

To most people, alcohol refers to beverages like
wine and beer. Actually, such drinks contain ethanol. To
produce ethanol, we ferment fruits, vegetables or grains.

What is fermentation?

Fermentation is a chemical process in which
microorganisms such as yeast act on carbohydrates to
produce ethanol and carbon dioxide. Sugars and starch
are examples of carbohydrates.

Yeast contains enzymes (biological catalysts) which
cause starch or sugar to break down to glucose. The
glucose is then broken down to ethanol and carbon
dioxide.

A glucose solution is mixed with yeast and the
mixture is kept at a temperature of about 37°C. Ethanol
and carbon dioxide are produced after a few days.
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glucose solution =, ethanol + carbon dioxide

CH,,O,(aq) ==, 2CH,OH (aq) + 2CO,(g)

The enzymes in yeast work best at around 37°C. If
the temperature is above 37°C, the enzymes will die and
fermentation stops.

The fermentation of sugar produces only a dilute
solution of ethanol (up to about 15%). This is because
when the alcohol content exceeds this value, the yeast
dies and fermentation stops. Ethanol can be obtained
from this liquid mixture by fractional distillation.

In many countries, ethanol is manufactured by the
fermentation of cane sugar. During fermentation, the
sucrose (C H,,0,,) in the cane sugar is first converted to
glucose, and then to ethanol and carbon dioxide. This
ethanol is used as a fuel in cars!

What happens if alcoholic drinks are left exposed
to air?

If an alcoholic drink such as wine or beer is left
exposed to the air, it will turn sour after a few days. This
is caused by the action of bacteria from the air. Using
oxygen from the air, the bacteria oxidizes ethanol into
ethanoic acid.

ethanol + oxygen from air—==_, ethanoic acid + water
C,H,OH (aq) + O, (g) ===, CH,COOH (aq) + H,0())

It is therefore important that wine is kept tightly
corked. This is also the reason why, when we are
fermenting sugars to produce alcohol, it is important
to ensure that fermentation takes place in the absence
of air. Otherwise, the alcohol will be oxidized to form an
acid called a carboxylic acid.

D. WORKED EXAMPLES

Exercise 1: Ethanol vapour burns in air according
to the following equation:

2C,H,OH (g) + 60,(g) —4CO,(g) + 6H,0 (g)

If 2.5 L of ethanol burns at s.t.p., what volume of
oxygen is required? What volume of carbon dioxide will
be produced?

Solution:

2C,H,OH (g) + 60,(g) — 4CO,(g) + 6H,0 (9)
20L 6.0L 40L
25L — 75L — 50L

Exercise 2: Methanol is soluble in water. What is the
molality of a solution made by dissolving 8.0 g of CH,OH
in 250 g of water?

Solution:
The mass of solution 8 + 250 = 258 (grams)
—>C% i100:3.1(%)

CH30H solution = 258

E. HOMEWORK
1. An alcohol has the molecular formula CH, O.
Draw the full structural

formula of this alcohol. afr

Give one physical air lock
property and one chemical ,
property of this alcohol. jf:r'memmg

2. The diagram here )
shows the apparatus used ) ﬁ{x'?:r";mg
for fermentation.

(Xem tiép trang 52)



