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The Structure of Substance
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The Classification and Separation of Substance
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B HEBGQHRBEERATGF Sentence Frames and Useful Sentences

o can be separated into

4] : Mixtures can be separated into their component matter.
REVIRETHERR RS -

(2] can be decomposed into / can be broke

down into

#4)(1) : Upon heating, sodium hydrogen carbonate can be decomposed into sodium carbonate,
water, and carbon dioxide.
bR RE SN IIENRS o] DT ik e sl ~ 7KONT — S (B -

#4]2) : Compounds can be broken down into elements.

bRtz -

© can be categorized into by

4 - Matter can be categorized into pure substances and mixtures by whether they can be

separated by physical means.

P& ] USRS e 5 U B 43 R ST E BUR &) -

4] is an example of

4 - Seawater is an example of salt mixtures.
K E— SRSt

(5] is changed into / is transferred into

/ turn into

w4y - When solid ice is at a temperature of zero degrees Celsius, the ice begin to melt and will

turn into liquid water.
B EIREVKAR S R R ERT - KR BHaaE b B HORAEK -
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[ @ It is possible to separate compounds through
4 - 1t is possible to separate compounds through distillation, using the differences in their

15; N
2
&
S
T\

6\5‘“ 57,
)

boiling points to isolate substances.
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Students can learn to use the differences in the characteristics of pure substances and
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mixtures to classify matter appearing in life.
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Students can learn special methods such as distillation, extraction, chromatography, hard
water softening and seawater purification to separate or purify the mixture, and then

confirm its composition.
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Students can determine whether the description of the classification of substances in the
options is correct based on the similarities and differences of pure substances, mixtures

and compounds.

(L) Which of the following statements about the classification of common substances is

correct?
(A) The main component of table salt is sodium chloride, which is a pure
substance.

(B) Pure water can generate hydrogen and oxygen through electrolysis, so it is not a
pure substance.

(C) The solution of sugar is composed of pure sugar and pure water, and therefore it is
a pure substance.

(D) Stainless steel is not easy to rust, so it is a pure substance.

(E) Hydrogen peroxide contains oxygen atoms and hydrogen atoms, and therefore it

is a mixture.

(HF30) YRR RAE SRR - mT I 7
A)RHENEERS HELH - ZEYWE -
(B)UK AT B E AN ESR > AT Z24E -
(Of7K B4R A T SRR - B4rE -
(D)t 20428 - FTUSSITE -
E@EAftaaaafiTRaFET  ZREY -

(F—R 110 EBRA ((E2E2) F—F H 15 H fl#E)

#ZFH Solution :

B)A/KZLEY)  FTLUZEYE  (CEEEY) (D)l Ry 28 » 88 KRR &8 > FTlL
ERa?  EBRlbaZta?  milEdwE -

Pure water in option (B) is a compound, so it is a pure substance; the solution of sugar in option
(C) 1s a mixture; stainless steel in option (D) is an alloy containing iron, chromium and nickel,

so it is a mixture; hydrogen peroxide in option (E) is a compound, so it is a pure substance.

6 BYORRAEBEFHRETREIP B FEERNRT S
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Teacher: The question item mentions the classification of common substances. What are the
classification of substances that we have learned in class?

Student: Matter can be divided into pure substances, mixtures, and pure substances can be
subdivided into elements and compounds.

Teacher: So how should we differentiate?

Student: Mixtures can be separated into pure substances by physical methods. Compounds in
pure substances can break down into other compounds or elements.

Teacher: Is option (A) correct, based on the classification?

Student: It is correct. Sodium chloride is a pure substance.

Teacher: Is option (B) correct?

Student: It is incorrect. Pure water is a compound, so it is a pure substance.

Teacher: Is option (C) correct?

Student: It is incorrect. The solution of sugar is a mixture of water and sugar.

Teacher: Is option (D) correct?

Student: It is incorrect. Stainless steel is an alloy containing iron, chromium and nickel, so it
is a mixture.

Teacher: Is option (E) correct?

Student: It is incorrect. Hydrogen peroxide is a compound, so it is a pure substance.

ol BRI R VBN SR EER hEEE T DS R 2
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Students can understand how to use the properties of the mixture and specific separation

methods to separate the mixture.

(L) After mixing the two matter in each option, they will be separated by distillation.
Which option would be less effective in its separation? (The boiling point of the
substance is shown in parentheses.)

(A) Ethyl acetate (77°C) and Diethyl ether (35°C).

(B) Alcohol (78°C) and Acetone (56°C).

(C) Toluene (111°C) and Benzene (80°C).

(D) n-Hexane (68°C) and Cyclohexane (81°C).

(E) Diethyl ether (35°C) and Dichloromethane (39°C).

(Fp30) YIS BE YRR R & 1% - B LZRBEA i AR B 7 (35
S Rz B 2 k)
(A)ZBE LB (77°C) BLZFE (35°C) -
(B)JF#% (78°C) EAAHEH (56°C) °
(OFZE (111°C) BZE (80°C) -
(D)ECkE (68°C) EHERCLE (81°C)
(E)ZE (35°C) RGN (39°C) -

(EMARESR () RA F—F WERYHEER #8f11-2)

#ZFH Solution :

ZREREE AN R A= L B E - SORRIAZ A NG P EERSCR AT o HMUE(E) -
Distillation is a method that uses differences in boiling point to separate matter, so the less
different the two substances are in their boiling points, the less effective the separation would be.

Therefore, we should choose (E).

Teacher: The question item mentions the distillation method. In which part of the lesson have
we learned this method, and what is it?

Student: We have learned this method in the section "Separation of Mixtures" that distillation
is a method used to separate pure substances in mixtures. It makes use of the
difference in boiling point of substances to separate mixtures, so the bigger the

difference in boiling point the compounds in the mixture have, the more effective

the separation will be. In other words, the smaller the difference in boiling point the

BB AR EARETREL LEH EEERF
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compounds in the mixture have, the less effective the separation will be.

Teacher: Then, which pair of the compounds in the following option has the smallest
difference in boiling point?

Student: The boiling point in option (A) is 42°C; in option (B) is 22°C; in option (C) is 31°C;
in option (D) is 13°C; in option (E) is 4°C. The compounds in option (E) have the
smallest difference in boiling point, and therefore they will have the least effective

separation by distillation.

EHN BRI EIZAEL o SR ERRE T AYIMEL N RS ? AR
Frlﬁ ?

B JME DREVIRIIEE, NP ERE - ZAEER AR EER &Y TR
YIEHI A RN HYYE R BAOTRER GY) - BUREYITHIAREES
VIR AR > oy BESCRAT  EREER - R BRI SRRSO -

Ehl - APBEHT AU EE YRR R N Ry T 2

A 0 (A)BEIHRYRLZE 42°C © (B)BEIRAVERLA 22°C © (C)BEIAAYHERLE 31°C 5 (D)2
THAY RS 13°C 5 (E)BETRAbEL 2 4°C - (B)BEIRR R 2 Bl - INILFIZRER
BTSSR
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Dalton’s Atomic Theory
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BF thE B¥F thE
law of multiple fEEbER law of combining volumes | fRAG CAIAGIE E
proportions of gasses
ratio tE& property (e=]
indivisible AO5EHY | mass HE
arrangement eI conservation of mass ‘B2~
molecule I phlogiston theory WAZRER
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isotope [Efir 2% mercuric oxide 2K
grain F&< atom JFHF
compound s=x7/ atomism / atomic theory JRFE
E ® No matter , . }

%147 - No matter how the compound is made the mass ratio of its constituent elements is fixed.

E ® Regardless of , . }

4 - Regardless of the state of this compound changes, the mass ratio of its constituent elements
is fixed.

em It (C S PR GIRRE T > HAHROTRAVE BEE A% -

{ © be made up of . }

) - All matter is made up of tiny particles called atoms.

FTA YA & T2 F O Ry T B M AL T TR K -

[ (4 consist(s) of . }

#i4) - Atoms consist of electrons, protons, and neutrons.

JFT-HET ~ BRI ATREAL

{ (5) because of . }

4]« Because of the discovery of isotopes, we know that the same elements do not necessarily
have the same mass.

R EIL R AR - RPVSHAMER T TEA —E A HERVESE
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(6] thanks to

i)« Thanks to the discovery of isotopes, we know that the same elements do not necessarily
have the same mass.

HRE 2R8> BRASFHIHEEN TE R —EBEAHENEE -
(7] account for

4 + Sodium accounts for about 40% of the weight of sodium chloride.

SVE LS ARLIN A0%HT T -

O At the beginning,

fil4] © At the beginning, people thought burning is a process of breaking down and releasing

phlogiston.
—hatE > AT RIAREE D AR AR AV SRR -

(9] , however,

4y« Lavoisier's experiment, however, found that the total mass of the substance didn’t change
before and after the chemical reaction.
PAMAL FLERHY B B BE B S e RIS - VIEIVAE R A% -

@® Later,

4« Later, scientists speculated that there is a proportional relationship between reactants and

products.

&A > MG HENE S VTR EEY) < TR AEEE BB (%
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Students can learn to understand the content and application of the law of conservation
of mass, the law of definite proportions, the law of multiple proportions, and the atomic

theory by using the historical context of chemical development.
= BAADIEEE R LR EE R - aefEIIUE RS RN BRI 2R
Teachers can use the context of chemical development to guide students to understand the

content and use of molecular theories such as the law of combining volumes of gases and

Avogadro's law.

w BIREERE s
BlzE—

e | BAREE RGP RENVEE T AL HEHE Tt & FAA
JE%':?EI’J 58 oy EERIEE — o RV E BRI L ER -
Students need to first deduce the atomic number ratio and atomic weight through the
mass percentage of the elements in the compound; and then use the mass percentage of

the element and fix the mass of an element to explain the law of multiple proportions.

(L) An unknown element M has two oxides A and B. The mass percentage of element M

is 70.0% and 77.8%, respectively. Please answer the following questions: (atomic

weight: O = 16.0)

(1) We know that the atomic number ratio of M to O in compound A is 2:3. Find the
atomic weight of M.

(2) Find the atomic number ratio of M to O in compound B.

(3) Explain the law of multiple proportions according to the above data.

(th0) HOrEM B HEE(EYHE L0 TR M IVE E R Ry 70.0%°77.8%:
[EIE VIR - (JRT& - 0=16.0)
(DEFMEEPIHT M E O fyET8IEER 2: 3> KMIYRTE -
Q@ KIeEYZ > MO MFETEIEL -
G EF BRI e e -

(EMRREER (&) SRR B—F YERSHBIERR #f] 1-3)

13 '% v E’ “’—Ff %F%?’tg ‘//)%"{‘}n ,Lgf'l' ~P3F':;}7:P%q+ w—"g
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fi#%H Solution :
(D% M HJJFEF8 5 X+ HL100.0 52/E&EY)H » 2 70.0 % M ~ 30.0 7 O
70.0 . 30.0
X 160
fi#tfs X=56.0 - Bl M ETER 56.0 -
Q)FIFH)AYEESR -

77.8 . 222
56.0 © 16.0

GVeaPH T - M~ 0 HELE
70.0% - (1—70.0%) = 70.0/30.0 - 30.0/30.0 =2.33 : 1
e&YZF > M~ 0 HELE
77.8% - (1—77.8%) = 77.8/22.2 : 22.2/22.2 =3.50 - 1
EEH - 29 O AVEE - M HVEEEER 2331350 = 23 BFEREREELL - #5
afEtbEd: -

(1) Let the mass of M be X. Take 100.0 g of compound A, containing 70.0 g of M and 30.0 g of
O

70.0 . 30.0
X 7160

We can get that X = 56.0; that is, the atomic weight of M is 56.0.
(2) Using the result of (1)
778 222
56.0 © 16.0
(3) In compound A, the mass ratio of M and O is
70.0/30.0: 30.0/30.0 =2.33: 1
In compound B, the mass ratio of M and O is
77.8% : (1—77.8%) =77.8/22.2:22.2/222 =3.50:1
If we fix the mass of O in compound A and B, the mass ratio of M is 2.33 : 3.50 = 2:3.

2:3 is a simple integer ratio, so it conforms to the law of multiple proportions.

=213

=1:1

=2:3

Teacher: The questions show the mass percentage of compounds A and B. Based on the
knowledge we learned in junior high school, what does mass percentage mean?

Student: The mass ratio of an element in a compound.

Teacher: Yes. The mass percentage of element M is 70.0%, which means that element M
accounts for 70.0% of the weight of substance A. If we take 100 grams of substance
A, it will contain 70 grams of element A and 30 grams of oxygen. The question
mentioned that the atomic number ratio of M to O in compound A is 2:3. How do

you find the atomic number?

Student: We divide element mass by atomic weight.

BPRFRE ‘/E’I:Y“P" f“g;f—l BT 3
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Teacher: If the mass of M is X, how do you solve X?

Student: 70 grams of M divided by X to 30 grams of O divided by 16. We can get that the
atomic weight X is 56.0.

Teacher: Great. We can solve the second question in the same way. If we take 100 grams of
compound B, it will contain M element 77.8 g and O element 22.2 g. How can we
use the answer in the first question to deduce the atomic number ratio of compound
B?

Student: 77.8 g M divided by atomic weight 56.0 to 22.2 g O divided by atomic weight 16,
the atomic number ratio is about 1:1.

Teacher: Very good. Do you remember the law of multiple proportions that we learn today?

Student: Given that two elements can form two or more compounds. If the mass of one
element is fixed, the mass of the other element will become a simple integer ratio.

Teacher: We have to fix the mass of M or O before we distinguish whether these elements
conform to the law of multiple proportions. Suppose we fix the mass of O. How
should we write the formula?

Student: For compound A, the mass ratio of M to O is
70.0% : (1—70.0%)
= 70.0/30.0 : 30.0/30.0
=2.33:1.

For compound B, the mass ratio of M to O is

77.8% + (1—77.8%) =77.8/22.2:22.2/22.2 =3.50: 1.
Teacher: After fixing the mass of O, what is the mass ratio of M between the two substances?
Student: 2.33:3.50 = 2:3.

Teacher: This is a simple integer ratio, so it conforms to the law of multiple proportions.

L EHREE TR MAAELEYH - Z0VEEH ST R RRY AR - B
B EERVEREHE ?

B4 (baYhHE TR SAVEEEER -

ZEf 0 28 TTE M IVEEE EE R 70.0% 0 kRS TE M E(LEY T S 70.0%
HVE R - FEdMIE 100 SeHEEPIH - ARERE A 70 5eHYTE M A 30 52
1y O EHMEELEYHFS M B O FETEES 2 1 3 FEHE T
oy

B4 tEAMTEERUATE -

ZH . BEEMAVEER X st X 7

BPEFIREThRIP P mER%Y 3
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B4 0 70 5 M ERPUEF& X EE 30 52 O BRRUEF& 16 Fht 2:3 » fRHEF8E X 2
700,300 _, .5
560- X 160 fif#fs X =56.0 -
ERf 0 48E > FUNEREE > BREYIE Z 100 58 > HpEHF M tE 77.8 f10 T E
22.2 > BRI S — NEAE R LAY 20 R THIELIE 2
B 77850 M FRDUET-E 56.0 bk 22.2 72 O (LR T8 16 0 SE THORLILE 1:1 -

778 222

560 - 160 L°1

EHD . IRET > BMEEREEEILER - IRFTERS R G E RS ?
B WitETT R A DUPEWERL EREEY) B b &Yt A —ErEEEREE
RIS —ITZAVE SR Epl i R -
EHN C PTRARPIRSCEE M B O VB & » A ReHlETE e R 2 B AEthErE -
B B EEYHIM B O iyE =B A
70.0% - (1—70.0%) = 70.0/30.0 : 30.0/30.0=2.33 : 1 ;
FHEEY 28 M B O iE EEE &
77.8% + (1—77.8%)=77.8/22.2 : 22.2/22.2 =350 : 1 -
EH . EE OWVEER  WMYENMEELLRZ/D?
B4 233:350=2:3-
TR SRR BRI - SR EELER -

BlE_

BRHA ¢ B4R RS RN FLARAYE BN E A E HAE R 50 > BT S5ERKILRE
Students need to understand Lavoisier's law of conservation of mass and the Dalton

atomic theory to answer this question.

(L) Which of the following is the most appropriate explanation for the law of conservation
of mass?
(A) The number of molecules remains unchanged before and after the reaction.
(B) At the same temperature and pressure, the same volume of gas contains the same
number of molecules.
(C) In general reaction, the type and number of atoms remain unchanged.
(D) Energy cannot be destroyed.

(E) For a compound, the mass ratio of its elements is a fixed value.

16 FPORRABEFRETREIL MEP EFRRE
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(W30 MIRERSFITER: » TR % 2
(A) SRER (5 TRE R -
B) F3H - FIET » FRR AR T8 -
(C) — RS ErH IR TR R (R 8% -
(D) HERFH -
) $3—LLITE » SEEERE R R

(F—RR 110 EE3RA ((ESR2) 55—F B34 H £ 78)

fiZ3E Solution :

(A) RIERHRIFET#H A% -

(B) [ElE ~ [T - FERSTRRY RS S 0T BrE ne e -

(C) 1A -

(D) FFAH -

(B) Bt E AR -

(A) The number of atoms remains unchanged before and after the reaction.

(B) At the same temperature and pressure, Avogadro's law states that the same volume of gas
contains the same number of molecules.

(C) correct.

(D) Atomic particles do not die out.

(E) This is a statement of the law of definite proportions.

Teacher: Based on what we learn in this class, what does the law of conservation of mass
mean?

Student: The total mass of the substance doesn’t change before and after the chemical
reaction.

Teacher: Yes, only the atoms rearrange, and the type and number of atoms do not change
before and after the chemical reaction? So, (C) is correct. Then why is (A)
incorrect?

Student: The number of molecules may change before and after the reaction. For example,
when hydrogen and oxygen produce water molecules, the number of molecules
changes. The balanced equation for the reaction is 2Hz + O>—2H20. There are 3
moles before the reaction and 2 molecules after the reaction. However, the number
of atoms before and after the reaction remains the same.

Teacher: Yes, the number of "atoms" remains unchanged before and after the reaction. Why
is option (B) incorrect?

Student: Because option (B) describes Avogadro's law, not the law of conservation of mass.

Teacher: Why is the (D) option incorrect?

Student: It is correct to change "energy never disappears" to "atoms never disappear".

o BURAGREFRETREN AP FFRRTF
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Teacher: Good job. What is the error of option (E)?

Student: This is the statement of the law of definite proportions.

AT AR RSP E A AR 2

s (LERIERI - VIR R -

il a8 RB LB - AR TERES - R EES B e -
FITLACCTERE = HSE(A)SETEL By o it 2

Bk RIS TRE TG R P A AR ERE SRS TS TRRS
{k + 2H: + 0:2H0 » RHERTS T4 3 8 » RHE# S T4 2 (8 » (RRIERI%
FTFHRRE -

Al ash - RRIERIE TRT ) BE R o AR R TR 0

BB R R (B) B R RO » IR R R -

A D) B BT ?

B BHE CRERRM Sk TR A

AT AT - SAICE) B B RS 2

Bk ERELLEEIAL -

BB AR EARETREL LEH EEERF
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1-3 EF&EBETTRBER
Atomic Structure and Periodic Table of Elements

N
S4TSR TR - BEE - VP REEN R OTRBIIR o AETRI - EE T H =R
ARITHVEE ~ B RFonE - Watdll aF A XA R FEBER - A TR ERK
BITERMNIET A/ NER - AREIPEPIRVRE - TEEITRAY I - RN R ETHIM
M - BAAEARR IR — T T - AT IR A TR G e GREA TRREE
TRMERRE - A A e AR R A R/ N B TSR A

AENEHEE S R AR SRR A RE AR R TS A R E R A A L B T AR G T
TERR 7 R R E B P AIER 2Rt - DARIERAE AR BRI R RE S ) fth A\ R AR 1Ay B AGERE -

EF thiE B¥F thiE
semiconductor RS alkaline earth metal Wp T2
nonmetal IEEE alkali metal b < [
representative elements | HLEITTZE metal &5
electrically neutral B mass number BEH
electron BT proton BEF
electron cloud BE main-group elements TETE
noble gas PR neutron -
isotope EikiES malleability fEM:

‘%ﬂ E':VL —P_ %F%?’t%}?/}g’i'}“ :'Lg? ~P‘§;}7P%?r £
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halogen K2R period PN
metalloid e E group it
transition element HETTER ductility TEME

shell A= periodic table of element TCEAEEAFE
valence electron {HET atomic number JH+Fr
alence shell EGE

E (1) be called ./ be also known as . ]

4]« Group 17 elements are called halogens.
51T HRTERHRE -

[ O from to . ]

4 - The shells are called K, L, M, and N sequentially from inside to outside.
B HAMAMEZFE S KL M~ N o

E ©® The -er , the -er . }

47+ The more charged the nucleus are, the stronger the attraction of the outermost electrons
are, which brings them closer to the nucleus.

LR RINEE TR [JIGR > (ST IR 1% -

[ (4 , , and respectively. }

%147 - The maximum number of electrons that can be accommodated in the K-shell, the L-shell,

and the M-shell is 2, 8, and 18 respectively.
KJg - Ljg MERZ I SWET #2818 -

20 BB AABEFRETRIN MEP EFEE
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KTYIFERT 2 BERT 7

E (5] be accommodated in . }

14y : The maximum number of electrons that can be accommodated in the N-shell is 32.
N g8 2% vl LA 4R 32 (@l -

o BEEEHE »

—. EERE T REA R REEEN -
Students can understand the similarities and differences and applications of isotopes.

= AR DIHITRBEIRR TRRT R - ETER R - RS - B
BT PRI TR A R BIE R THIYMEA
Students can use the periodic table to understand the classification, electronic
arrangement, atomic radius, metal properties, etc. of elements, and then use electronic

arrangement to predict the tendency of elements to lose or gain electrons.

» IEERE s
BlzE—
B BEARECE T R BTEEREI R -

Students can identify isotopes from the number of electrons, neutrons, and protons.

(3L ) The number of protons, electrons and neutrons contained in the four atoms a, b, ¢, and

d are shown in the table below. Which two are isotopes?

number of protons | number of electrons | number of neutrons
a 8 8 9
b 8 8 10
c 9 9 10
d 11 11 12

(Aja~c (B)a b (Cb-c ([D)c-d ([Eb-d

we VFFXEFREFATY <
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(F32) a~b~c~d WERFAESVETE - B8RP B N RAR > SRR E
Ry[EILER ?
JR 5 BT BT SRR
a 8 8 9
b 8 8 10
c 9 9 10
d 11 11 12
(AJa~c (B)a-b (D)c~ d
(FEEFRREERRRA SF—F B SO H EEE 7/8)

fiZ3E Solution :

[FIfir R B A HEAVER T8
ETRAHE - BB E > BUEB) o

BT8O BEANFER T TEE R - a B b [RTAYEETER

Isotopes have the same number of electrons and protons, but different numbers of neutrons and

masses. a and b have the same number of electrons and protons, but different numbers of neutrons,

so choose

4
e
4
s
4

22

Teacher:
Student:

Teacher:

Student:
Teacher:
Student:
Teacher:

Student:

(B).

What is the definition of isotope?

Atoms with the same atomic number but different mass numbers.

Therefore, which of the isotopes will have the same number of electrons, protons,

and neutrons?

Number of electrons and protons.

That's right. Which one would be different?

Number of neutrons.

So which two in the table fit the definition of an isotope?

numbers of neutrons.

i 4 58 2

JFT P EMEE B FERIE T -
NEEEMIZRAVE T~ BT~ T EEMAEGHE ?

AR GICEE &
238 > —{EgAIE ?

<N
-~

o
B>

m

TiREp

L S ol

a and b, because they have the same number of electrons and protons, but different

B
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B T
T TR P A & F A 5 2
B aflb o HBMFETRAE TR - B TR -

BlE_—

st - AR A R P R R -

Students can use the atomic number to deduce the properties of atoms.

(FL37) It is known that the element with atomic number 54 is a noble gas. Which of the
following properties is correct for element A with atomic number 56?
(A) It belongs to group 13.
(B) It tends to lose 1 electron during the reaction.
(C) Its oxide is soluble in water, showing acidity.
(D) A reacts with chlorine to obtain a molecular compound.

(E) It belongs to the element of the sixth period.

(th=30) ERETR 54 HTRB#ER - NYIERE T 56 HUTR A ZAHRMEE - M
HIERE ?
(AR 13 15 -
(B)SfERF@ AR A 1 (EFE T -
(OHBALTERIK - 2301 -
(D)A EERNERF R TEEY) -
(E)BRE/NBHRYTER -

(BRI EER(ER)RRAS SF—F PIERY I HEISHRL 55 31 HE 16 jH)

fZFE Solution :

TLER A JEREEH seBa> (A)S4+2=56 EINE 2 fk- B)SERBIEAE 2 {#EET -
(OHE(EWERK - 28t - (D) A BERNMERSEEEEEY) - () 2+8+8+18
+18+2=56 » B /NHEWIHITE -

Element A should be metal barium s¢Ba. (A) 54+2=56, belonging to group 2. (B) The reaction
tends to lose 2 electrons. (C) Its oxide is soluble in water and is alkaline. (D) The ionic compound
is obtained after A reacts with chlorine gas. (E) 2+8+8+18+18+2=56, which belongs to the

element of the sixth period.

23 FPORRABEFRETREIL MEP EFRRE
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Teacher: From the title, we can know that atomic number 54 is a noble gas of group 18, so it
can be inferred which group element is atomic number 56?

Student: It should be Group 2.

Teacher: That's right, so is it a metal, a metalloid, or a non-metal?

Student: Metals, elements of group 2 are all metals.

Teacher: So his oxide dissolves in water. Is it acidic or basic?

Student: Metal oxides dissolve in water and are alkaline

Teacher: Very good, elements of group 2 tend to lose a few electrons and become stable ions?

Student: 2, because the outer shell has two valence electrons.

Teacher: So what period should the atomic number 56 be?

Student: The sixth period, because 2+8+8+18+18+2.

Teacher: Chlorine is easy to form anions, and the atoms in the question are easy to form
cations. What compounds will be formed by the combination of anions and
cations?

Student: Ionic compounds.

Teacher: Excellent, so the answer to this question is (E).

ERN . (EEE AT LIRIER TR 54 258 18 FRAVEER - FrAnT AHERIIR T 56 22—
JRTER ?
B EZEF 2R

T %8s 0 FTbMt 28 - HeEERIEeE ?

B BE - F2IRNTEREEEE -

N FTAMAY S AT /K R i M B 2

B SBEYIETKEmE

EH: IEEE 0 2T REE SR LR EE A RERT ?

B 2l REmdNEAREEE

N R 56 FERZ i SR AR TR 7

g FNERH > KR 56=2+8+8+18+18+2 ©

Eh . BAESIPEEEET  METNIETAESIPRGHEET BRI TS IR
E&y ?

B4 BErbat -

RN KIEF T > FTUEEEEZE) ©

24 B RS EFRE TR EP FFRNF
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1-4 {EE358
Chemical Bonds
\
TEE P B C AR B I 7 By TR » HAEE My R ER T - BETF T RS
FRFo0F » AEREPE B o] LASe R B2 A1 1% - T8/ \ PSR U B i B B =
2 AR R -

na = 7 AEREET R AR RE RO AR SR Y A Y > DI ERAE B (LRGN RE
HEITE Y FOES ©

BF thE BF thE
octet rule J\FEAG AR A chemical bond =572
electron transfer BEEE metallic bond B
electron sea BHE bonding electron pair | $E45EE Tt
monoatomic molecular HFEroT electrostatic attraction | FFEE5 (/]
multi-atomic ion %R FHET crystal rr s
allotrope B3 valence electron HET
ionic bond i silicon ¥
ionic compound B tay double bond g
Lewis electron dot structure | F5S5 T8 T8 | quartz yaE:

25 BYD BB EERETREY P FERNRTF
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) )T nEFRTEERRT op TFFAEEFRIFL

il
covalent bond T molten state VA RIRE
covalent molecule HErT triple bond S
covalent network solid HAFLGIRE RS ductility EEEM:
lone electron pair IETH fragility SN
[ o be bonded by . ]
4 : Nonmetal atoms are often bonded by sharing valence electrons.
e BRI E RS EE I TR S -
[ (2] combine with to form . ]
%4 : The sodium ion combines with the hydroxide ion to form an ionic bond.
T B R SR B TP R o
E © have higher/lower melting points and boiling points than . ]
47 = Solids formed from covalent molecules generally have lower melting and boiling points
than ionic compounds.
FH A5 7 ey S G 18 Ll T L & B A S RAY AR R -
E (4] be confined to ./ be limited to . ]
4+ Valence electrons in the metal can move freely throughout the crystal and are not confined
to the in-between of two nucleuses.
BB EE T o DR E ARG S B EREE) o A R RS Wi R R
26 =
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o BEEHE »

— ~ BMERE TREHRAREESE (Ber-if - JUER - B Arlimr sy ZmEE -

Students can understand the properties of compounds based on different chemical bonds.
= B HE S EAEYYE A A T -

Students can determine the bonding types of various substances.

w FIFEERE s
BlE—
SREA : EEE T E AR T SRR -

To learn about the composition and properties of ionic compounds.

(3L ) Knowing that both A and B are elements in the third column, and there are 2 valence

electrons in A and 7 valence electrons in B, which of the following statements about
the compounds formed by A and B are correct?

(A) Its chemical formula is A.B.

(B) It is gas at room temperature.

(C) It has a high melting point.

(D) It lacks ductility.

(E) Its solid state and molten state cannot conduct electricity, but its aqueous solution

can.

21 BYBAMBEARETREL EP EFERTE
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(f30) ERTA B ERFE=StxR - HATHE2EMEET - Boa 7 EEET AT
SIER A ~ B IZREEEY)Z AL - REE IR
(A) FABEFy AB -
(B) Hom MRk o
(C) RA=BH -
(D) RN
(B) [EREJEREAREEE - (/KRR EE

(P—HR 110 E3RA ((ERE) 55—F 562 H fl#EH)

fiZRH Solution :

AFRIEEET - BigtETeE - BA 7TEEET - KR RLEHA)ES R TA 5

B éE%%E?1 L&Y AB: s B)SURy TEDR TEETFL &Y RIERS S (B)SRy T EIREHT - %’E?
{EEYIAREEE © (HIERRE foKEREF - BE T ba?) ] EE

A has two valence electrons and is an alkaline earth element, B has seven valence electrons and
is a halogen, so option (A) should be changed to "A and B generate an ionic compound AB>";
(B) should be changed to "an ionic compound at room temperature" is a solid"; (E) is changed
to "lonic compounds cannot conduct electricity in solid state; However, in the molten state and

aqueous solution, ionic compounds can conduct electricity."

Teacher: From the question, we know that "A and B are elements in the third row, and there
are respectively 2 and 7 valence electrons in A and B", so what elements A and B
are, based on our inference?

Student: A is magnesium, and B is chlorine.

Teacher: Very good, we have learned from the class that the magnesium atoms of group 2A
are easy to form positive divalent magnesium ions, while the chlorine atoms of
group 7A are easy to form negative monovalent chloride ions, so when A and B are
combined into a compound, what is the chemical formula?

Student: ABo.

Teacher: How do A and B combine to form a compound?

Student: Anions and cations attract each other with opposite charges to form ionic
compounds.

Teacher: That's right, what are the properties of ionic compounds?

Student: It is solid at room temperature. It has a high melting point and is without ductility,

and can conduct electricity in molten and aqueous solutions.

BPRFRE ‘//}%1‘{‘?" f“gf—l- i
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EZEN HEHTA TA B BB =SDTE > B AYH 2 EEET 0 B HH T (EEE
+ > LT AT DAHERw Y A M B Rl ATt ?

T ARG (EERE TP IRMER M 2A RV EEIR B S I R AR T o T TA TREY
AR TEANE—BIVEEE T KIS AR B &a &y B2z
AR ?

B4 ABy -

T AR B 2P A& St EY ?

24 [z BT DUE R ERAE A PR E &) -

N R BETEEYIRRRE R 2

B4 R N RER - BASER - LR o BRI SoKAIR S AT EE -

BlE_

wtdd ¢ REAET A E Y E R ERAS T =
To determine the bonding types of various substances.
(3L ) Which of the following statements about the chemical bonds of the following
substances is correct?
(A) NaOH has only ionic bonds.
(B) CH.OH has only covalent bonds.
(C) KNO: has covalent and ionic bonds.
(D) CH.COOH has covalent and ionic bonds.
(E) Mg is a metallic bond.
(32D BT NHIYE Z AL SRR RO JRLE 2 TEERY 7
(A) NaOH (&5 -
(B) CH;OH {275 3L{E# -
(C) KNO: 5 IL({E 50 S i T -
(D) CH3; COOH 75 (5 il it # -
(E) Mg R B -

(MA@ FRIE S 2 = WEIREE $ 113 H HET)

YR AMBEARE TR B FEENRY S
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#ZFH Solution :
HEIH(A)NaOH & A #E TSI - BEIH(D)CH;COOH A HL{H# -
Option (A) NaOH contains both ionic and covalent bonds, and option (D) CH.COOH has only

covalent bonds.

Teacher: From what we have learned in the classroom, we know that when various substances
are formed, what are the forces that bind atoms to each other?

Student: Ionic bond, covalent bond, metallic bond.

Teacher: That's right, and what rules do the formation methods need to follow?

Student: The octet rule.

Teacher: Therefore you know from the question whether option A is correct?

Student: No, because in addition to the sodium ion combined with the hydroxide ion as an
ionic bond, the hydroxide ion itself is bonded by a covalent bond.

Teacher: Very good. Besides option A, which is wrong?

Student: Option D, because the acetic acid molecules are all formed in the form of covalent
bonds, and there is no ionic bond.

Teacher: Very good, so the answer to this question should be (B)(C)(E).

RN HERE AT > WPIHIEE RS Y AR - F T E A G ER AR ?

B EETOR - HER - 2B -

Ehl g HIPROT SR E DR AIAGETT ?

B0 JUREESARAL -

Zhl - NILPERE HAE B A 2 ?

Bk ghE - NRaREET PR T S EREE TG E R  SERBE T A SRS
FA R AEE -

RN REF - PR T A S HERRA I NME R LR SRR ©

B 0 I D [NREGEE T+ & DU ERP PR -

Ehl : RY - IS 2B (B)(C)(E) -
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*FEE " YVERMNREX
Reaction between Substances

BTRALEREASHM bR S TEE ~ IR
BT EALRTE RS G R BIERE - TREs

AREE AR A R LS (AR R (IR » B8 a0 e DU BER R Al A B

—

—

8L > WA TARE AP B S e - FEIEECE RN {A A B ER S AR A b
S50 > MA{EERREAXAIARELL - T —RAVESEETE > B MaaPEEAER - B
fEA P B e B ETE L - MRS R E & MR E ARV EL -
ARNIRAVE A M B @M T e - R - flTeaRIE ) iYL SRER A SR IS ]
WERE - WM EFEELETER - B4R ABET R A
TR CHYEHEAERE - fxi% o BRI DA TERERY T LR - HR - HEMER ) 4
B> RERAERERE/ NHEE S o A BB EIRE AT ~ RIS S B -

al
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2-1 (BB
Chemical Formula

N\

FE L/ NEAET /e VIR R M BRI T4 o120 & B (EUR M= - 107
A AP > BN

Bk T RERERT TR

AR -

» FEIREE

HTE B ARE P ] DR BRER AR e 2 R AR FH AR AR R AT A0 B > ZGRER A Sy WRIURE (B 22X
FoNITiE > R A PR (A fif ) AU e B A FR A

EF thiE EF thiE
molecular formula 4 F= hydroxyl group FEHEL
molecular model A weight percentage EEHoth
isomers 5] 7 S5 esters ifsgE
ionic compound B bay empirical formula =1 a0
covalent compound HEEEY) formula weight _ =
covalent network solid HAFLYRE RS rational formula R
antioxidant LAl carboxyl group FHE
structural formula &= alkyl group ST

PR REFRET RSN CVEP BFRRYF
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B HEBGRHBEERATGF Sentence Frames and Useful Sentences

(1) be used to

47 « Rational formulas can be used to represent similar properties of certain molecules.

EA A DU R AL I TR BB

(2 be used to , while be used to

4 - Molecular formulas are used to express the exact number of constituent elements and
atoms contained in the molecule, while structural formulas can be further used to express
the connection between the atoms in the molecule.

RN TRE - P H T R AR & R T HIRE D) (E 8 - s =Un] DI —
Fonor TR T ERERE ST -

© be used for , such as

4« Empirical formulas are often used for ionic compounds, such as sodium chloride, and

covalent network compounds, such as silica.

HheAE R R BT L aY) (W&Efbsh) - B EEREEY) (Efeh) -

(4) refers to

#4) : The weight percentage refers to the percentage of the mass of each element in the

compound to the total mass of the compound.

HE OB E e S IR E RS LG REEZ A otE -

(5] refers to ; for example,

4 - Isomers refer to substances with the same molecular formula but different atomic
arrangements; for example, the two compounds, ethanol and methyl ether, have the same
molecular formula as C2HeO, but they have different properties.

5] 77 S e e o = U EHE R THR IGSRE A E e » Bl » ZFS B E e b
&) 73 F=(E Ky CoHeO » EHEAIE] -

33 BORAMBEFRETORLY R FERRT R
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Students can learn the four different representations of chemical formulas and understand

their individual meanings.

w IEERE o8
Students can learn to judge the expression of chemical formulas of various substances.

BIEE—
St ¢ SAEREHE S E LSRR ETTA

(L) Which of the following chemical formulas is correct?

(A) Ceo -empirical formula.
(B) MgCl2 -empirical formula.

(C) H20 -molecular formula.
(D) CH3COOC:sHs -structural formula.

(E) C12H22011 - rational formula.
(H30) NI ER R R T = & T 2

(A) Coo -FERZ ©
(B) MgClL: - BB -

(C)H20 -3 F, -
(D) CH;COOCsH;s 45 H5t -
(E) C12H22011 -7RPER -

CHUSHR 110 E3RA (fEE4)

HoE E0E HE2D

f#ZRE Solution :
A C)EER T FARIEEB I CERERZ T FEa?) -
B)ENEE - ¥ HANFRERTLEY - LEERERS -
R E s T PEFE=EZEETRIEE - O)@EiRnist > REHAEREEYIE
BPREFREFTREP EP BT F

-

A

REXL ©
¢

34
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(A) (C) (E) belong to the molecular formula and are used for molecular compounds formed by

non-metallic elements.

(B) is an

experimental formula, commonly used to express ionic compounds, and covalent

network solids.

The structural formula expresses the arrangement of atoms in the three-dimensional space of the

molecule,

(D) belongs to the representative formula, expressing the functional group of the

organic compound.

Teacher:
Student:
Teacher:

Student:

Teacher:

Student:

Teacher:

Teacher:

Teacher:

Teacher:

Teacher:

2 -
B
- ¢
B

ERi
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Student:

Student:

Student:

Student:

Student:

Teacher:

Student:

Teacher:

Student:

What is this question asking for?

Various representations of chemical formulas.

What are some types of representations?

There are molecular formulas, empirical formulas, structural formulas, rational
formulas.

Which of the options are molecular formulas?

(A), (C) and (E) are molecular formulas.

Why?

It’s because they are all compounds formed by non-metallic elements.

Yes, then which of the options are empirical formulas?

(B) is an empirical formula.

Why?

It appears to be an ionic compound.

Yes, which of the options are structural formulas?

None of them seems to be a structural formula.

What is the structural formula?

Structural formula expresses the arrangement of atoms in three-dimensional space.
Yes, is option (D) a rational formula?

Yes.

Why?

It’s because rational formula has functional groups that express organic compounds.

B REAE R (T2 ?
EEREAFRTTE -

A b2 AR MR R T =E ?
53 B - SRR Rt
T LR 7y 12 2

YR AMBEARE TR B FEENRY S
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BE D (M) OKEETT -

ER Ryl TTEEE 2

B2 WRtMEEIEE BT R AT TEEY) -
LR B o BEIE PO R R e ?

24 B)EHEEA -

ER Rl TTEEE 2

24 WRESETEEY -

LR BT o AREEH RLE R AE R ©

B BRA -

Zhl - AETREEUR T 2

B SREARES T PR E =R EMETR IS -
ERL BT - AREHAD)E R 2

B Ee

ERl T Ry ?

24 NRynEARENAREESYRIBRE -

pIEE—
st ¢ BARRE TR ESE AT R AT RIES -

Students can understand the meaning of different chemical formulas.
(LX) Which of the following statements about different chemical formulas are false?

(A) Experimental formula: It is commonly used to express ionic compounds, and
covalent network solids.

(B) Molecular formula: It is used for molecular compounds formed by non-metallic
elements.

(C) Structural formula: It expresses an atomic group in organic compounds with
specific properties.

(D) Rational formula: It expresses the arrangement of atoms in three-

dimensional space.

3 BURAGREFRETREN AP FFRRTF
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KT FR T ENET P oo L EEHEFEL L

AR THIE AR B ARG gEER 2

(A)EER - B HARRERETESY) - HEERERE -
B3 13 - FRIEREI TR R S TeE?) -
O - REFMESYEATEREZRTHE -
Dy - RESTHEFE=EZEATFIEE -

(HEMERR 110 EE3RA ((BE8R%) S-F 70 H B 2-1)

fiZ8H Solution :
(O&EEAFTZE S T HIRFE=E =M HE 1S
Oy FEER LY EAR EHE Z R FHE -

(C)Structural formula: It expresses the arrangement of atoms in three-dimensional space

(D)Rational formula: an atomic group that expresses organic compounds with specific properties.

Teacher

4
Bk
4
Ty

EH

Student:
Teacher:

Student:

Teacher:
Student:
Teacher:
Student:
Teacher:
Student:
Teacher:
Student:
Teacher:

Student:

: What is this question asking for?

Various representations of chemical formulas.

So what are types of representations?

There are molecular formulas, empirical formulas, structural formulas, rational
formulas.

Then what is a molecular formula?

It is often used for molecular compounds formed by non-metallic elements.
Right, so what is an empirical formula?

It is commonly used to express ionic compounds, and covalent network solids.
Right, so what is a structural formula?

It expresses the arrangement of atoms in three-dimensional space.

Yes, what is a rational formula?

It has functional groups that express organic compounds.

So the descriptions of (C) and (D) are reversed, right?

That’s right.

i SR ?
LT % -

AL AT T 2UE 2
ST R - A R -
AR5 T2 7
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240 praERREREB TR Z rTeay) -
ERR B AT E R 7

B2 FhEAEANRERHEEY - EERER -
ZhE : HEY > AR 7

B4 G RES TR RTEZEZEENBIEE -
LRl B ARMERE ?

24 RHRERENAMEEGYRIBRE -

EHN  FTLAC MDY EZEAE T - $E 2
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2-2 (EBRENERE
S Principles of Chemical Reactions

SAEHTESBEERERERNFRIRTT7E - WAEH ViRV ER - £ T PSR
FRTARERE ~ BEENREUAPEEER S R - M5 AP F S (A - B ER
FZfE -

BT o A RSPy 2 A SR DATTRE 5 PR i S B B S EL -ty
BEAN - FEmER e T AR R T AR SRR P S E R -

EF thiE B¥F thiE
reaction conditions [ e coefficient 1%E
reactant K &Y product G0
algebra method REOE catalyst AR
simultaneous equations 1L JTFEZ0 | state of matter =N
observation method Bl atom conservation JFEFA
chemical equation B2 ER
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mole(s) of react with/through to give
mole(s) of

HGR

One mole of ammonium dichromate will decompose upon heating to give one mole of
chromium trioxide, one mole of nitrogen gas and four moles of water.

— I S NEGERE R BEA—HEEHN =8/ 8% - —EHAVE RS
PUEEHHAYK -

be equivalent to ./ be identical to

./ be the same as

G

The mole of reactants is equivalent to the mole of products produced.

[ R ey S H B[R] B AR RV AR Rl S B8 -

To begin with, . }

: To begin with, we should set the coefficient of the most complex reactant to 1.

Bt SRR S ARE R 1 -

Eventually, . /In the end, . }

BIey -

40

Eventually, we will have the balanced formula: One mole of ammonium dichromate will
decompose upon heating to give one mole of chromium trioxide, one mole of nitrogen gas
and four moles of water.

BRI EIPE = —EEAY R8s OB e R Ed —HEN =8k
T8k~ —EEHMNERBIUEERRK -
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Students can apply observation and algebra methods to balance chemical reactions.
= AR RE A RE R E ST IRUE A EER R E R -
Students can use the law of conservation of mass and the law of conservation of charge to

balance chemical reactions.
» BIEERE cs
BIRE—
st ¢ A RE A SR P B SER -

Students can balance chemical equation through observation.

(Z£37 ) The thermal decomposition of copper nitrate can be represented by the following
chemical equation: 2 Cu(NO3)2(s) — 2 CuO(s) +n X(g) +O2(g) where X is a compound,
try to figure out what is the value of the equilibrium coefficient n ?

(A)2 (B)3 (C)4 (D)5 (E)6

(P30 RS2 201 AT YR ERZRR © 2 CU(NOs)a(s) — 2 CuO(s) +n X(g) +02(g)
A X B ba? o S PR & n B R ?
(A)2 (B)3 (C)4 (D)5 (E)6

(HEMEHR 110 EERA ((BB4) 58 H 96 H & 3)

41

Teacher: What are the principles of balancing chemical equations?

Student: Using conservation of atoms to compare whether the number of atoms before and
after the reaction is the same.

Teacher: Then what substances are still missing in the question if we would like to balance
it?

Student: 4 nitrogens and 8 oxygens are still missing.

Teacher: Then we can know that their proportional relationship of N and O is 4 to 8, so we
can deduce X by proposing a common factor. Does anyone know what X is?

Student: Yes, I guess X is NO..

we HIFFNEFREFLY
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Teacher: What is the balance coefficient n?

Student: The balance coefficient n is 4.

ERN P EER AR R (e 2

B0 MR PR ERTR IR T B S HE -

Zhl - ANE H T E SR T RE P 7

B B 4(ENFISE O -

ERN AP ] AR A TRV EE IR (R Fs N:O=4:8 > [NEEERAT AT LUE M FZ H A IREK
ML X - BRRAEIR A AHIE X Z

B AL XHERR NOy -

R AV {RE 0 22/ 0IE ?

B VPR En R 4o

pIEE_
iR ¢ RAREFI R ABUE P LB R E -

Students can use algebra methods to balance chemical reactions.

(FL 32 ) The activity of copper is less than that of hydrogen. Putting copper in dilute
hydrochloric acid or dilute sulfuric acid will not react, but putting copper in dilute
nitric acid will immediately produce copper nitrate, nitric oxide and water. Try to
balance this chemical equation:

Cu(s) +HNO3(aq)—Cu(NOs)2(aq) +NO(g) + H20(1)
(T3 SEEEME/INGY G, > RS AMG BB SRR G B g S - (B2 S i AMR bR
Berp > SLRIEANRESE - —RILE K - BPET I R ER
Cu(s) +HNO3(aq)—Cu(NOs)2(aq) +NO(g) +H20(1)

(BRI EER(2)ERA 5 3 & (BB LSRR &l 3-5)

Teacher: If we want to balance the coefficients though algebra method, what strategy should
we use first?

Student: We should first make assumption that
a Cu(s)+b HNOs(aq)—c Cu(NOs)2(aq) +d NO(g) +e H20(1).
And then make use of the relationship between the elements of reactants and

products to write the chemical equation.

42 YR AR EARETREL B HFENRE
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Teacher

Student:
Teacher:
Student:
Teacher:
Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student

: First of all, what can we get after balancing the chemical reaction formula of Cu

according to the conservation of atom?

We can geta = c.

Then what can we get after balancing the N atom?

We can getb = 2¢ + d.

Then what can we get after balancing the O atom?

We can get 3b=6¢c +d +e.

What can we get after balancing the H atom?

We can get b = 2e.

Then how do we use the four equations obtained by atomic conservation to solve
the coefficients?

Take b = 2e into the equation and solve the simultaneous equation with b = 2¢+d
and 3b =6¢ + d + e to get the proportional relationship e = (4/3)c and d=(2/3)c.
After sorting out, we can get a relationship, a =c, b = (8/3)c, d = (2/3)c, e = (4/3)c,
a:b:c:d:e=c:(83)c:c:(23)c:(4/3)c=3:8:3:2:4. Therefore, the
coefficients of a, b, c, d, e are 3.8.3.2.4 respectively.

Yes, so what is the complete chemical balanced reaction formula?
: 3 Cu(s)+8 HNO3(aq)—3 Cu(NOs)2(aq)+2 NO(g) +4 H20(1).

WIR BT AREUE PR E - TR SRS ESZ S ?

FRMEZ e a Cu(s) +b HNO3(aq)—c Cu(NO3)2(aq) +d NO(g) +e H20(1) - if7
H R FERIRI A ) Z T 25 IR -~ IRLAY B » B9 T RE 202K

AE S > IRIBRTFAR > ~Fr Cu R THI{ R ME=1% 7] DG A 7EE 2

B LigEla=c -

ALFA TPt N 1% v US FEE 2

M LIEE b=2¢c+d -

ATt O JF-F1% vl IS FEE 2

IR IEE]3b=6¢c+d+e -

ALFA Pt H 1% o] US FEE 2

b=2e-

PEETRAFT e A R (B S IR S-S DU 5 AR 2 (5 8 2

Plb=2e fAb=2c+d fI3b=6c+d+e  HII 72 > SELHRIG e =
(4/3)c > DLb=e=(8/3)c LA b=2ct+d f53d=(2/3)c; BHZ{FFFH %

YR AMBEARE TR B FEENRY S
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Hra=crb=(83)cd=2/3)ce=(4/3)c>
a:b:c:de=c:(83)c:c:(2/3)c:(4/3)c=3:8:3:2:4-KtA[{Fa b c>
d-e HIHRETHIE 3,8,3,2,4

N 288 o FTLAsE B AR SO FE R T Ryl 2

E2/L 1 3 Cu(s)+8 HNOs(ag)—3 Cu(NOs)x(aq) +2 NO(g)+4 HrO(l) -

a4 YR AR EARETREL B HFENRE
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\ Stoichiometry

BN EAEB T FEESR WI20 T A% - {E 1S TPl B S A B s R A A R B A T

B FAn A S R T AU e A E B P AT N R R S ARG LR B AR R
FEALERETEEME/ N > BAEFRERINE A AERES - NILR R & E0E 2 s i
BUREHAEY o o/ NE TP th R H CAYET RIS - ZATA] 2 LIOEEA T A GR R A el
s H O KRS -

EF thiE B¥F thiE
mole fraction EHA TR limited reagent Sl
mole C-NEN conservation of mass B &SP
molar mass HHEE combustion PRIEE
molecular weight nTE formula weight A=
carbon fi% Avogadro's number RGeS
stoichiometry (LT E atomic weight [R+&
coefficient N
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[ O define as . ]

4« International Union of Pure and Applied Chemistry (IUPAC) defines Carbon-12 as the

comparative benchmark of atomic weight.
BRIP4 LA R P BRI S & e b 12 Ry T R AV AE -

[ (2] be called ./ be also known as . }

4 : 1 mole of atoms contains about 6.02 x 1023 atoms, which is also called an Avogadro's

number.

1 BEEAYR TR LT Ry 6.02 x 107 (i » SRl Ry —(ERE I

[ © in order to . }

4 : We should balance the coefficient ratio of the equation in order to find out the ratio relation
of mole number consumed by reactants and that produced by products.
B IEZ S P TR E A REREL » 5L A] DA H S FEY MR A B B AR B ) AR =
B EE AR

[ (4 ; therefore . }

4« Atomic weight is a relative value; therefore, it has no unit.

R IR T B2 A R E - NI T E AL -
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Students can develop the ability to apply stoichiometric calculations in chemistry.
= BARE P R ER -

Students can balance chemical reactions.
=~ BAREREEEBIEE A -

Students can be familiar with the calculation methods of moles.

o BIEERE s

plEE—

O A RS TR B S B - IS By (L Mt DR TR (15
B3 -
Students can use mass and molecular weight to calculate the number of moles, and write

chemical equations for stoichiometric calculations.

(332 ) Polysilicon can be prepared by burning silicon tetrafluoride and sodium metal in a high-

temperature furnace. How many grams of sodium metal are needed to react with
52.05g of silicon tetrafluoride? How many grams of silicon can be produced at most?

(SiF4=104.1, Na=22.99, Si=28.09)

(H32) 2508 H VU S8 B S RSN RS E e iU T R sE R - S 52.05g HYPUSR(ERY 3R
P12/ Vi SN R e 2 i % P AR Z DTy SR 2 (SiFa=104.1 ~ Na=
22.99 ~ 8i=28.09)
(110 _Epg—ARERA(EER 2)_56 03 B35 101 BT

47

fiZRE Solution :
(1) SeE IR L2 S A -t
SiF4(g) + 4 Na(s) — Si(s) + 4 NaF(s) °
(2) RHIUE(LW > HEHH=52.05/104.1=0.5000 (mol ) -

~
BRI E 0 HFEFREFIL v
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(3) SR g LAY BhY ke DU g by LR AELE (111 Fe 1:4) K (Si) Bk
(Na) HYZEHE
= = Si (IEHH=0.5000 (mol) -
= = Na HY5HE=2.000 (mol) -
(4) KEHEHMENES
JHFE Na 88 =22.99 g mol x 2.000 mol=45.98 g -
ARl Si B2 =28.09 g mol x 0.5000 mol=14.05 g -
(1) Write the correct chemical equation and balance it:
SiF4(g) + 4 Na(s) — Si(s) +4 NaF(s).
(2) Calculate the number of moles of silicon tetrafluoride = 52.05/104.1 = 0.5000 (mol).
(3) Coefficient ratio of silicon tetrafluoride to silicon and silicon tetrafluoride to sodium in the
reaction formula (1:1 and 1:4), find the molar numbers of silicon (Si) and sodium (Na):
= = Molar of Si=0.5000 (mol).
= = moles of Na = 2.000 (mol).
(4) Convert moles to weight:
Consumption of Na weight = 22.99 g/mol % 2.000 mol = 45.98 g.
Formed Si weight = 28.09 g/mol x 0.5000 mol = 14.05 g.

Teacher: How do we know the ratio of consumption to productions between reactants and
products?

Student: We can learn from the chemical equation whose coefficient has been balanced.

Teacher: The combustion of silicon tetrafluoride and sodium will produce silicon and sodium
fluoride. We have learned how to balance the coefficients of chemical equations.
What is the chemical equation with balanced coefficients?

Student: SiF4(g) + 4 Na(s) — Si(s) + 4 NaF(s).

Teacher: Wonderful. What can we know from the coefficient ratio?

Student: The coefficient ratio is equal to the molar ratio.

Teacher: Yes. How many moles does the 52.05g silicon tetrafluoride have?

Student: The mass of the substance divided by the molar mass is equal to the number of
moles, so 52.05/104.1 = 0.5000 moles.

Teacher: We can see from the chemical equation that the coefficient ratio of silicon
tetrafluoride to silicon is 1:1, and the coefficient ratio of silicon tetrafluoride to

sodium is 1:4. How to find the molar number of silicon (Si) and sodium (Na)?

Student: The ratio of silicon tetrafluoride to silicon is 1:1, which is equal to 0.5000 mol to

48 BURAGREFRETREN AP FFRRTF
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0.5000 mol. The ratio of silicon tetrafluoride to sodium tetrafluoride is 1:4, which is
equal to 0.5000 mol to 2.0000 mol.

Teacher: How do we convert the mole number to the mass?

Student: The molar mass multiplied by the number of moles is equal to the molecular mass.

Teacher: How many grams of sodium will the chemical reaction consume and how many
grams of silicon will the chemical reaction produce?

Student: The molar mass of sodium is 22.99 g / mol. We multiplied 22.99 g/ mol by 2.000
mol, and then we can get 45.98 g of sodium. The molar mass of silicon is 28.09 g /
mol. We multiplied 28.09 g/ mol by 0.5000 mol, and then we can get 14.05 g of

silicon.

T M A S FEY B AR B R R B AR RCEE BIRA R 2

B4 BT DI PR B L2 S (B K -

T VU ALY BN A R A AR B AL - M B P LR S TE AR BT 7
% BRI LB S e R fer 2

B4 1 SiF4(g) + 4 Na(s) — Si(s) + 4 NaF(s) °

RN ARG AT DM AEERE T HEEE 2

B4 GEEtEENEEETL -

EHl  IEREVIERS 52.05g HIUEILW BRAE %/ VER ?

B4 BRE RS EEYENVEERAEHEEE - AItWEEERMZYE 1 EH
BESNEHY | EHNFEWEER 104.1 500 ALl 52.05 5@/104.1 57
=0.5000 ZLH.

N PR CE R E R T DAE PO s S B BB By 101 DU g8 LAY BEERHY
BEEL 124 BEORHEY (Si) B8k (Na) HYSLEE ?

B4 UEALH B RELEL F 1:1 > Zjit 0.5000 ZEHLEE 0.5000 FH. 5 M LAY Bl
HIBREEE By 124 > ZF)2 0.5000 LEEE 2.0000 ZZE -

ZE - FEAATR S EL A B B E 7

B4 EHESERIEFHEN > TESR -

RN FTLAEERES DA TER B A 26/ D AN T RYRY U 2

B4 INHEEEE R 22.99 g /mol L. 2.000 EHEE 4598 g 5 WHYEEHE R
28.09 g mol FELL 0.5000 mol ZjA 14.05 g o FTLLST BIEr LS 45.98 g BlAERL
T 14.05 g -

-

49 YR AR EARETREL B HFENRE
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To test students' ability to calculate density, mass, moles, balance the chemical equations

and stoichiometry.

(LX) Gasoline is a hydrocarbon with 5 to 12 carbon atoms that emit CO, when burned,

which is one of the reasons for the increase in CO; in the air. If octane (CsHisg)
represents the composition of gasoline, and octane can burn completely when the

engine is running. The reaction formula is as follows:
CsHiga) + Oz) — CO2g) + H20q) (coefficient not yet balanced)

When 50 liters of octane are in a car's fuel tank, an arena of forest can absorb an
average of 16 kg of COz per day. Ifit is completely burned, approximately how many
days of absorption in an arena of the forest would be needed? (CsHis: Density = 0.70
g/cm3, molecular weight = 114)

(A) 0.84

(B)2.2

(©)6.8

(D) 14

(E) 54

COJ RS CO 5 £ 12 )i THRE(bEY) > PRERr RIS CO2 >
IR ZE R CO B IRYIFINZ — o Bl PASERE(CsHus) (R 57 1T 2L
WA RS BRIy - n]SE e PABE - HAJERATT

CsHisqy + O2(g) — COn(g) + HaOq) (585 i A ~F 1)

H— AR ER AR 16 ATHY CO,EREIFEF S0 FHHY¥bE
SEENARE » RIFTEARY CO2 & F— ARSI /D KAV Y& 2

(CsHis @ B =0.70 T&/IL 5057 ~ o7 T= = 114)

(A) 0.84

(B) 2.2

(C)6.8

(D) 14

(E) 54

(111 520 14)

YR AMBEARE TR B FEENRY S
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#ZFH Solution :

FEpE 50 F=50000 I75A057 0 B E = FETE X % = 50000 x 0.70 = 35000(%%)
ST SE R PAEERY S FEZC R 2 CsHisay+ 25 Oaig) — 16 COxg) +18 H2Oq)

B 5E BN AT A W A THY CO2

HifAEtt =5 H T

AJHT CsHig © CO2 =2:16 =35000/114 : W x 1000/44

AIEE W £9555% 108 kg iy CO»

N—AHIARMPIIE R ATRUT 16 22T CO2 - Al 108/16 = 6.8(K)
Octane50(L) = 50000cm?, mass = volume X density = 50000 X 0.70 = 35000(g)

The chemical equation for complete combustion of octane can be shown:

2 CgHist25 O2 — 16 CO2+18 H20

Assuming complete combustion produces w kg of CO>

From coefficient ratio = molar ratio, it can be known that

CsHig - CO2=2:16 =35000/114 : W x 1000/44

So W is approximately equal to 108 kg of CO»

One arena of forest can absorb an average of 16 kg of CO» per day, so 108/16 = 6.8 (days).

Teacher: According to the statement of this question, when 50 liters of octane in the fuel tank
of the car is completely burned, how many days is CO; absorbed by one acre of
forest? How do we calculate CO2 emissions?

Student: First, calculate the mass of 50 liters of octane, and then use the chemical equation
to calculate the CO; emissions.

Teacher: What is the mass of 50 liters of octane?

Student: 50 liters of octane, volume = 50 liters = 5000 cubic centimeters. density = 0.70
g/cm?. According to the density formula, the mass of octane is
M=V xd=5000x 0.70 =35000(g).

Teacher: What is the result of CsHig)+ Oz(g) — CO2) + H2O() after the formula is balanced?

Student: 2 CsHig +25 O2 — 16 CO; + 18H>0 -

Teacher: Excellent! The coefficient ratio of the chemical equation is equal to the molar ratio.
How can we calculate the molar number?

Student: We can divide mass by molecular weight.

Teacher: Yes. Assuming that complete combustion can generate W kg of CO», please use the
coefficient ratio of the reaction formula, the mass of CsHis, the molar mass of CsHs

and CO3 to calculate the mass of COs.

Student: The coefficient ratio is equal to the molar ratio, so

o1 FPORRABEFRETREIL MEP EFRRE
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CsHig : CO2=12:16 =35000/114 : W x 1000/44. W is about 108 kg CO».

Teacher: If an acre of forest can absorb 16 kg of CO> on average every day, how many days

will it take to absorb 108 kg of CO,?

Student: 108/16 = 6.8(days).

Teacher: That’s correct. The answer is (C).

i

4
=k
4
B

ZHhi

RE H AR A T 50 FHHYFE0ETE S PRERE FTEE A2 CO2 &Y Ry— ANk %)
KEJ R o $5RARH COx HIHER B AL B ©

Je3K 50 FaEberVE & 0 HAIHER R EACKH COx fHERE -

B 50 FEEvE 2% 2

50 FFEE > BERE= 50 1= 5000 7545 ~ BE=0.70 T/ A B EE
INFUM = Vd 15 SEERVE &1 5000%0.70 = 35000(g) °

aA [t PHT BB R ER CsHisay + Oag) — COn() + HaOgy PETIRHIAE SR 4] 2

2 CsHis +25 02— 16 CO2 + 18H0 »

R4 | KR REAABEE SN E T - BRI S EHE ?

50 FEEVE ERRDL 1 EHEEVE & -

¥ o B ERPRET R W A THY COs » 557 S FESCAI (A ELEL ~ CsHis Y
HE - CGHis WEHEEMN S LMikETE SR ELN CO2 EE -
H{ARE LR EEEEE v A CsHis © CO2=2:16 =35000/114 : W x 1000/44 »
It W Y% 108 kg /Y CO2 -

WIS NIRRT R ATIRUL 16 3 THY CO2 » JI5 108 23T CO2 KETRE
SRR 2

108/16 = 6.8(°K)

R - BREEZER(C) -
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Heat of Chemical Reaction
N

SAER T ES BB FE - (B FERERRE BRI S RS — KM - T L
TR A IR E Fe R - PRI R BB AE 28 R AR BB AV RoRA
Al TR AH AYEE > JE(EERE (LR RE ERVERGETRE - WHESTREE ST -

BRI EER AR RN ~ B~ BAE BAYE SRR - FREM i A BRI EE Y
B o AR TIEEN SO E R H IR > nT AR T2 By R o SRER AR B IR KL T 53 51 8
TRUREASZ HE SR B E

E¥F thiE BEF thiE
heat of reaction 7 FEEL calorie g
exothermic reaction A E thermochemistry ELE

energy conservation law | BEESFIREE | thermochemical equation | Z{EE2f7 EZ

joule £EH enthalpy; heat content =

endothermic reaction W A K7
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be less than

[ (1] be more than / }
If the total heat content of the products is more than that of the reactants, the reaction is

% S HE Ry BB E

[

-

G
endothermic.

ERRYREREE

C’“

SIS S YN S B AR

ST

| |

[ ® one the other
4] = There are two ways to write thermochemical equations: one is to write the heat of reaction

e HERAE

after the chemical equation, and the other is to write it directly in the chemical equation

BALE AWML « — R RN A Z R SER -

{EEE R e -
[ ® For example, /instance, . }
4y« For example, methane combustion is an exothermic reaction
FRBIAER - R R A JE -
[ O be clsaaified into and . }
#i4ay : Chemical reactions can be classified into endothermic and exothermic reactions

4] - i
{BER R E 0] 77 Ry BA S ME A NS E

o

 ALAIEAH B IR R {EFATIRAVESR

BEER »
— ~ BERE T EA B S BV
Students can understand the concepts of heat and heat content, and understand the
meaning of the positive and negative values of AH
- BRI RS B RLE - FIETI I B FER B LR S B
Students can use the heat content change diagram to determine the thermochemical

reaction equations for exothermic and endothermic reactions
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s ¢ SEREAIE AH HYIES{ERIENE NS E » TREE A B 5 LIE -
Students can know that positive and negative values of AH represent an exothermic or

endothermic reaction, and draw a graph of the change in enthalpy.

(L) Which of the following five figures represents the change in energy (enthalpy) of the

following reaction?(The horizontal axis represents the reaction process, and the
vertical axis represents the enthalpy)

Sn (s) +Clx (g) —SnCl, (s) AH= —350kJ

A SnCl,(s) Sn(s) +Cl,(g) SnCl,(s)
— r —
‘ l Sn(s) +CL,(@)
S (s) + CL,(g) mmm SnCl,(s) e
(A) - ® (S g
 Sn(s) +Cl,(g)
—
Sn(s) +CL(@ SnCl,(s)
l SnCl,(s) e
|
(D) = (B g
(30 MAILES > [&EFRR TINEZERE (BlaR) 8(L? (iR ERE
deah HEVER)
Sn (s) +Clx (g) —SnCl> (s) AH= —350kJ
SnCl,(s) Sn(s) +Cl,(g) SnCl,(s)
— r —
‘ ‘ Sn(s) +Cl(g)
w5 (s) + CL,(g) mmm SnCl,(s) =
(A) ) = © g
Sn(s) +Cl,(g)
—,
Sn(s)+Cl,() SnCl,(s)
l SnCl,(s) —
|
(D) = (B g

(MR ER(@BRA 5 3 5 (LAY EERTE EE 10)
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#ZFH Solution :
AH = =350 kJ B&fH > BIEURIE - RItEEE © RIEY) > AW - HUED)
AH = —350 kJ is a negative value, it is an exothermic reaction, so the heat content:

reactant > product, so choose (D)

Teacher: We learned about endothermic and exothermic reactions in this class. What is an
endothermic reaction? What is an exothermic reaction?

Student: When the total heat content of the products is more than the total heat content of
the reactions, the chemical reaction is the endothermic reaction. When the total
heat content of the products is less than the total heat content of the reactions, the
chemical reaction is the exothermic reaction.

Teacher: What is the reaction heat A H?

Student: When the heat content changes during the chemical reaction, it is called the
reaction heat A H. That is, the total of the heat content in the product minus the
total of the heat content in the reactant.

Teacher: Therefore, when the reaction heat A H is negative, which one is higher, the heat
content of the reactant or the heat content of the product?

Student: The heat content of the reactant is higher.

Teacher: Hence, this is an exothermic reaction. Let’s look at the line in the figure. How
should it change?

Student: The two reactants before the reaction will be at a higher position, and then fall
down to a lower position.

Teacher: Let’s finally compare the reaction formula given by the question. Which option
should we choose?

Student: We should choose (D).

RN RMTEESREE] > (TR e (TR R AL E
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Students can know that the heat of reaction is affected by temperature, pressure, state of

matter, and the amount of substance of reactants.

(L) Itis known that the chemical reaction formula of electrolyzed water at 25°C and latm
is as follows:
2H,0 (1) —2H2 (g) +02 (g) AH=572k]J
How much energy change will occur when we electrolyze 72 grams of water?
(A) Endothermic 572kJ
(B) Exothermic 572kJ
(C) Endothermic 1144kJ
(D) Exothermic 1144k]J
(E) Endothermic 1716kJ
(F32) B4125°C ~ latm | - #E{TEKIVLE S ERAT
2H,0 (1) —2H: (g) +02 (g) AH=572k]
AUEERR 72 SeryK > LS/ VEERS(L?
(AR 572K
Bz, 572k]
(O 2 1144KkJ
(D)FTZEN 1144K)
(E)z 2k 1716KkJ
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#ZFH Solution :

FEFAFE 2 mol HoO EEFAFEINEN 572 k) - # 72 gH:O =4 mol » FE%E 572 x2=1144
(kl) gE=E > HUEC) -

The reaction formula represents that the electrolysis of 2 mol H>O requires an endothermic 572

kJ, so 72 g H0O =4 mol, and 572 X 2 = 1144 (kJ) energy is required, so choose (C).

Teacher: What is the reaction heat AH that we have learned in class?

Student: The heat change produced in a chemical reaction is the sum of the heat contents in
the products minus the sum of the heat contents in the reactants.

Teacher: What does the positive and negative value of AH represent?

Student: A positive value of AH means endothermic reaction, and a negative value of AH
means exothermic reaction.

Teacher: Therefore, by observing this equation, we can know how much heat needs to be
absorbed by 2 mol H>O electrolysis?

Student: 572 kJ.

Teacher: How many moles does 72 g H2O have?

Student: 4 moles.

Teacher: How much energy is required for 4 moles of H,O?

Student: 572 X2 =1144 (kJ) .

Teacher: Excellent. The answer is (C).

T RSB IERAT R 1T 7
Ak (R LT (L » IR (RS RAERTRZ I 9

EHN - HEEAH N TE & E e 2

B4 0 AH BIFEFTRREIE » AH BB ERRIEE -

T AL BEZEIE TR BRI AIEE R 2 mol HoO FRIELZ/DEL
A 572K] -

G AVE 72 gH0 HEE/VEHR?Y

B4 45EH-

EHET 4 5EH H0 FEZL/VEEE

B 572%x2=1144 (kJ) -
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Solutions and Reactions

BTRALEREASHM bR S TEE ~ IR
ENTEALRIREASR T GE R BIRE - TRES

AERYTERAES: ~ T RENTONE OB W BEREINER - &
Al S NE ~ A K E(LERAYSNE - 7 4HBL SRt - [FIIRF /- 4alRiets Al - A Bk
TS Z IR - EELEANEL B T B AIRET > DU RZKA#EEE > 51
#E pH {ERY/ 40 - ZETEERR S LT SER S B A0S RAy S bREE F R & H
TEFHE R -
A SRR ERE T - GBF TR T IR E BB A R 4 - FATGDAURE I
FIFEREEBI T » EREAESIE T AR L2 A D Phed R AT G - AL T 008 B
EE ~ B8H ) DU AN LR M ohpe 2 AR - DAFIAT A RS B3 % -
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3-1 ARNEEES

N Types and Properties of Solutions

ZENSE R ARG P ISR EEBA AR ~ 7B - WEZER - H5IE M aA R
BISEAER - B REFRNER] - MRS RO T H BRI -

sho A BASAIEEE AL - INIEASER AR A - SRR RS

RFFEZ A FE AR B - e EmE T > SAGHREEREERER - Nitthd

(S A Z A 5 R AL BRI AA -

EF thiE EF thiE
Brownian motion A B Ef ion B
molecule San mixture wEY)
dispersed substance TTEVE colloidal solution B AR
dispersion/dispersing medium | 77 HLHE suspension liquid TR
dispersing system PaN-(E true solution = B2l
electrolyte BEfEE aqueous solution KB
Tyndall effect ERFERE solution B
nanometer Zok solvent oyl
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particle ML+ solute E

B HEBGQRBEERATGF Sentence Frames and Useful Sentences

o be classified by into and

47 = Solutions can be classified by the size of the solute particles into true and colloidal

solutions.
ORERFHIAR/N » R A oy R BRI RS AR ©

(2] , resulting in

4 - The Tyndall effect occurs when light shines on a colloidal solution, causing the larger
colloidal particles to scatter light, resulting in the observation of a visible beam within the
solution.

ETERSE R R BRI FIBESA RN - BRSO - EMEEREE
& LA R T ] LB — DL -

(3] is greatly/slightly different from in

4« Salt water is greatly different from milk in their light transmittance.

B KB I B BAE B

® Asis shown in ,

4+ As is shown in this picture, we can observe a band of light in the milk.

AR - JMTREEF D PSR oL -

(5] , whereas

4] : True and colloidal solutions cannot be separated using filter paper, whereas suspension
liquid, with larger suspended particles, can be separated using filter paper.
EE‘@TQ%DHZQE* RAEAE AR AR B - 28T > IR P RO T DA
FHBARAE T o -
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After studying this section, students should be able to know that:
— SRR {OFE LT RN 7 S TR AR R T R T
Students can learn to distinguish the types of solutions according to the size of solute

particles and understand their characteristics.
T~ BRARRE T ARRBRG T TR R RS

Students can understand the principle and properties of colloidal solutions.

w BIREERE s

plE—

stH ¢ ERRE TR ERR AR

Students can understand the properties of different types of solutions.

(L) Which of the following statements about solutions is correct?

(A) Add iron powder into water, and the mixture after thorough stirring is a liquid
solution.

(B) Iodine is a non-aqueous solution formed from alcohol as a solvent.

(C) The dispersoid of the colloidal solution corresponds to the solvent of the true
solution.

(D) The dispersoid is mixed with the dispersing medium to form a dispersion

system.

(E) The Tyndall effect is a phenomenon caused by the scattering of light by

colloidal particles.
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Teacher:

Student:
Teacher:

Student:

Teacher:
Student:
Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:
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NYIPERAIRAIRGL > WL

(AYREER IIAK T - TR RAHRFTRHR &) R REEE R -
(BYBEE USRS BRI BB KIE R -
(OBRERA THUEHE N HIARAEH -

(D) R BB R AT A
(E)ZERERERBEN TR TSR -

CERPRAR 110 EERAC ((BER) SBVUE &l 4-1)

According to the description of the options in this question, how do we tell the right
answers from the wrong ones?

We have to understand the properties of different types of solutions.

Is option (A) right or wrong?

(A) is wrong. Iron powder is insoluble in water and cannot form a solution after
stirring.

Is option (B) right or wrong?

(B) is correct, iodine is a non-aqueous solution formed by alcohol as a solvent.

Is option (C) right or wrong?

(C) 1s wrong, the dispersoid of a colloidal solution is equivalent to the solute of a true
solution

Is option (D) right or wrong?

(D) is correct, the dispersoid is mixed with the dispersing medium to form a dispersion
system.

Is option (E) right or wrong?

(E) is correct. The Tyndall effect is a phenomenon caused by the scattering of light by
colloidal particles.

So in the end we have to choose (B)(D)(E).

AR AR IAR IR > BfPE SR e s ©
HAPIE T A R s TR

BRI (AR S AT 7K 2
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L REE - BEH(ORBRISIRMN 2 BUE B B AR R
B 2HE -

Ehl - JEERE > BEIE(D) o HUE BT H R S A R TEETE 2
B4 R e

i el BEH(E) RS EAUER (T EE ?

B4 0 SRR T U ESRAT SRR SR -

T IRTPHRIES - Bl &M 2 EE(B)(D)(E) -

BlE_

SEH ¢ BE T RRRERS SRR M B AR RS R LA B B A R R
Students can understand the properties of colloidal solutions and the relationship between

colloidal solutions and Brownian motion.

(L) The chemical properties of silver are inactive. However, after forming silver colloidal
particles, it 1s highly active, which is used for sterilization and deodorization. A silver
colloid aqueous solution is stable and conductive. Which of the following statements
is correct? (Choose two answers)

(A) Silver colloidal particles can undergo Brownian motion in water.

(B) The silver colloid and water can be separated by filtration.

(C) There is a clear light path when irradiated with a laser pointer.

(D) After adding a large amount of salt to the solution, the silver colloidal particles can
still be stable in water.

(E) Silver nanoparticles decompose into silver ions in water.

(P30 eREIRAETEANE > HPRERE I TR EA SR EEEN - THRE
FIFRER - SRIBEKE IR E HEAEEN > MYIRGLHEIERE ? (EERE)
(A) SREZESN T FT A K AR B -
(B) w85 ZUR SR AR K 77 B -
(C) EHEH ERNGEHHBLE -
(D) IMAKEREEAER K - SRR TR e K -
(B) $REROR ML I/K o & o i s -

(FEMERR 110 EE3RA ((E522) =% 5 106 H I 3-1)
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Teacher: According to the description of the options in this question, how do we tell the right
answers from the wrong ones?

Student: We have to understand the properties of colloidal solutions and Brownian motion.

Teacher: What does Brownian motion mean in option (A)?

Student: Brownian motion is the result of colloidal particles being bombarded by unbalanced
collisions of solvent molecules.

Teacher: Correct, so Brownian motion occurs in colloidal solutions. Option (B), can we
separate colloids and water by filtration?

Student: No, we can’t, because the particles in colloidal solutions are too small.

Teacher: Excellent. Option (C), we did an experiment before. What can we see when a laser
pointer shines on a colloidal solution?

Student: We can see the path of light.

Teacher: Correct, it seems like you did the experiment seriously. Option (D), can we stabilize
the colloid particles in water?

Student: No, we can’t, because the colloidal particles are same charged on the surface, and a
large amount of salt (electrolyte) will reduce the same charge on the surface, so they
will agglomerate and precipitate. Option (D) is wrong.

Teacher: Excellent. Option (E), will silver nanoparticles decompose into silver ions in water?

Student: No, nanoparticles can exist stably in water.

Teacher: So what's the answer?

Student: The answer is (A) and (C).

T RBAEEIEAAU - TR ST 8

B4 s ISR T MRS A R R AR B ) -

HEN  EETHA) AT BHAEENE ?

B4 0 BRSBTS S AR T PR A4 R

W 28 AR BRI SN S A TR RS A o BETE(B) AT T LA A T =R R RS A
7K B 2

B4 AT RBBRERRERIRN -

Zhf - R BEEORMZATA S EE - SHERNBREARG BRI ?
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3-2 KiBRHIRE
The Concentration of the Aqueous Solution

FERL/NEEET MESTERERRE S EREHRE (%) BEEREREMEEE
JrEG(ppm) » FEEE SR TIPS [ EE A RO E AR A SR RIEAETH -

AEFE S M & EAEE RO - BTy TR FIREET R ARE R - aEHi
HERET EAARED - WL > RERENEREUARHIRCRET P BRAR - At
FUENTREIC— iy B A B ST B P BREAIAFY - SRER AR RE e Bt Bl — SR (A

JiAE
R
EB¥F thiE BF thi
parts per million HEsy potassium permanganate | A §# LT
graduated pipet TR EE sodium hydroxide e L))
buret THES volumetric flask REH
molarity FolfE L HORME hydrochloric acid i
concentration TR transfer pipet BRIk E
weight percentage
. HEHTRES

concentration
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B HEQRBMERSF Sentence Frames and Useful Sentences

(1] is known as

4 = Sarin drip is commonly known as saline solution.
YOMBREIRAG TE A B R K -

(2) is defined as

4 - The weight percent concentration is often defined as grams of solute per 100 grams of

solution.
EEHOREEEIES 100 KPR a A ER e Ey

©® There are steps to : first, ; second, ; finally,

4 : There are six steps to prepare a 100 ml, 0.10 M potassium permanganate aqueous solution:
first, calculate the required weight of potassium permanganate and use a balance to weigh
it; second, take a beaker and add an appropriate amount of water and put the weighted
solute into a beaker to fully dissolve it; third, pour the dissolved solution into a 100 ml
volumetric flask through a funnel; fourth, rinse the beaker with an appropriate amount of
solvent at least three times and pour it into the volumetric flask in order to avoid the
concentration error; fifth, remove the funnel and add the solvent gradually until the
meniscus formed by the solution volume is aligned with the scale of the volumetric flask;
finally, invert and shake several times to mix the solution in the bottle evenly.

Fc#d 100 Z71 - 0.10 M EFHREST/KIEIRALA AL © 85— » STREATFR A
BesPryEE - WERARFELZ » 554 BB A EER /K » R HEE
HE NG (FHRE0 ) 5= BRREREREHRHEREFY 100 271
BB  HUL - FEEARTREM 2/ 0 =T E A S ERA ~ DU TR
RIEERAE S FhY o BERRE  BEIAEHE - 2ARASTERTIZ S H B A&
IRZIEERT § 5520 S REE - KRS B NEAM - R EEEI - HHAERT

EEERE -
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[ 4] in representation of . }

45 : Molarity is a concentration notation often used by chemists for experiments and
stoichiometry, in representation of the number of moles of solute contained in a liter of

solution.
A HREE BB ETER BT BN R ANRER L » HAREHA
SRR e ENEHE -

o BEEEHE »

FEEEE AR IR - BAEEBII MR
After studying this section, students should be able to know that:
— RAREGEAANFEREAXLIEEEO I REEEHE T R -
Students can learn to apply different concentration formulas to calculate weight percent

concentration and volume molarity.

o BIFEER o8
BlRE—
SRER - B REER I E S A H R TR -

Students can understand and calculate molarity.

(LX) Generally, the concentration of glucose (CsH1206) in the blood of adults on an empty

stomach is less than 100 mg/dl. If the concentration of glucose in someone's blood
measured by a blood glucose meter is 180mg/dl, what is the molarity of blood sugar?
(atomic weight C=12, H=1, O=16) 1dL=0.1L

(A)0.1

(B)0.01

(C)0.001

(D)0.0001
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(30— A 22 BT F A M (CoH1206) JRIEE (7 100mg/dL LA I
LR AT A B 180mg/dL » HII R ITASRE S EL R %/ b M 2 (B T
& C=12, H=1, 0=16) 1dL=0.1L
(A)0.1
(B)0.01
(C)0.001
(D)0.0001

(HEMERR 110 EERAC ({EE2) =% 55 110 H i 3-3)

Teacher: What is the main point of this question?

Student: Molarity.

Teacher: What is the definition of molarity?

Student: The number of moles of solute per liter of solution

Teacher: How can we calculate the molarity?

Student: Molarity is equal to the number of moles of solute (mol) divided by the volume of
solution (L).

Teacher: That’s right. Then in this question, we know that the molar mass of glucose is
180g/mole. How should it be calculated?

Student: [(180(mg) X 10:(g/mg) /180(g/mol) ]/ 0.1L=0.01M

Teacher: Excellent, so the answer is (B).

il RBEEE > AEEEETTEE ?

24 REEEHEE -

EHI . RBEEHREENERETTEE ?

B4 1| AAHERT SR ENEEE -

EHT - SRR ERE AR REE 7

B4 BEEHREFENAEE B mo)RLUSIKASTEL) -

EHL - FrLMEEE T TRMIREEEENSEEEE R 180g/mole < ANEZ EFFEETHEIE ?
B84 1 [180(mg) X 10-3(g/mg) / 180(g/mol)] / 0.1L=0.01M

EHT - 1RIE > FTDUEZEEB) -
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To test whether students understand the concept of weight percentage concentration of

solutions and the ability to perform calculations involving mixing.

(£ ) Eels can sense salinity to find the right river. It is known that the salinity of the
Kuroshio water in the surface layer is 33%o, and the salinity of river water is 1%o,
assuming that the water is fully mixed, when the salinity of the water where the eel
is located is 25%o, the Kuroshio water and the river water are mixed. What is the
combined weight ratio?

(A)3:1
(B)2:3
(O)1:1
(D)3:2
(BE)1:2

(H30) 8 e n] B NEAE DAIF s 500 ) 1] - ARG 2 FRE/KEIE Ry 33%0 » TR /KEERE £y
1%0 » BGE/KEG FE /R & » M8 BT E /KIS B Ty 25%0 15, BRI /KB ICR &
HEE R LB R i ?

(A)3:1
(B)2:3
(O)1:1
(D)3:2
(BE)1:2
(111 FEm 2280 36 )

#ZFH Solution :

B BHVKHIVER R X 5 AVKHIVEER Y 7

Il (XX 33%0+ Y X 1%0) / (X +Y)=25%0 ° fif#f5 X:Y=3:1¢

Assuming the weight of the Kuroshio water is X grams and the weight of the river water is Y
grams,

then (X X 33%0 + Y X 1%0)/(X + Y) = 25%o, the solutionis X : Y =3 : 1.

Teacher: Actually, this question is asking you what weight ratio of river water and Kuroshio
water should be mixed to obtain water with a salinity of 25%o. What is the definition

of weight ratio?

& BURAGREFRETREN AP FFRRTF
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Student: The ratio of solute weight to solution weight.

Teacher: Correct. If we assume the weight of Kuroshio water is X grams and the weight of
river water is Y grams, how do we calculate the solute weight of Kuroshio water?

Student: X X 33%o.

Teacher: Excellent. How do we calculate the solute weight of river water?

Student: Y X 1%o.

Teacher: So, when mixed together, what is the total solute weight and total solution weight?

Student: The total solute weight is X X 33%o0 + Y X 1%o, and the total solution weight is
X+Y.

Teacher: Correct. Now, we can use the definition of weight ratio to form an equation:
(XX 33%0 +Y X 1%0) / (X +Y) = 25%o. So, what is X : Y?

Student: X:Y=3:1.

N EEEERERMRM - KA REKER 2 DEELIE S A REEIEEE 25%HY
K N EELLFIRYE F2 (e ?

B NEEESAREEMNELG] -

TR 28 ﬁDS‘E@df‘ﬁ{Eﬁﬁ‘)ﬁH7ﬁé’9§%2?g X 5 AUKEVERE R Y 20 BIE/KHAE

B X X 33%0

ZHR IR ANEKA S A EERE ?

B4 T Y X 1%0

S ﬁﬁuf’b B2k > A B ENARE T RZD ?

B MV X X 33%0 + Y X 1%0 0 SUNREE X+Y -

R >x$a » FRATHEEILHIEFRIIZL C (XX 33%0 + Y X 1%0) /(X +Y) = 25%0
FRLLX Y &%/ 2

Bag X:Y=3:1-¢
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3-3 ARE
Solubility

EAFREMNER > EILETBET T e@ B SR > B
TR E B RO FERR % > ] o3 ReoREEAT ~ AT -
BIFRIEE: - a2 ES

“E R > DA

AEEIALEIR - FET T A A4S T HY
fRFEIN R A ME - DU SRS RRAG AR A [FH -

ARETERY

EEINDERAES © 15
AR R ROB AR BT > DURGESR HHOm e (B A A

RE(RHYEJAY -

EF thiE EF thiE
saturated solution BTN precipitation BT H
dynamic equilibrium FRE - precipitate )
like dissolves like EE=baicd dissolve oy
insoluble Y dissolution equilibrium ST
supersaturated solution | EEEFAR solubility asiidicy
soluble AR slightly soluble PRUAHY
crystallization &h i unsaturated solution REONIE R
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[ (1) be called . ]

%147 - When the dissolved solute does not reach the maximum concentration, it is called an

unsaturated solution.
TSR E AR ERE R AERT o R B RBEANA TR -

[ (2] be known as . }

%4 : When the dissolved solute is more than the maximum concentration, it is known as a

supersaturated solution.
EISRRINE RN R R R ER R Ry B e AR -

[ (3) be dissolved in . }

4y : 36.0 g of sodium chloride are dissolved in water.

36.0 SEHYEEITHIE ATKH -

[ o be separated out . }

4 : 10.0 g of sodium chloride are separated out from the solution.

10.0 FeAy S ESRTEAR P AT H -

[ © The greater , the more . }

4 © The greater the solubility is, the more solute can be dissolved in the water.

SERRIEHUA » KRR B RS -

74 FPORAABEFRETREP MEP FFRE S



C -
O wTREFRTEERRT P o PIFCEFHRTFTY S

o BEEHE »

— AR P EEEIE AR E R 0 T A BB ORI TREE IR R
T3 Ry ARBEAT ~ BEA - AEEEATAR o

Students can learn the definition of solubility from middle school to understand the

relationship between solute and maximum concentration, and classify solutions into
unsaturated, saturated, and supersaturated solutions.

T BAREDATET RIS TR E R A BN N R AR ES -
Students can relate the experiment introducing factors that affect solubility, such as
temperature, to examples from daily life.

=~ AR DUHTEGR RN - A0~ BEATEIRAER ©
Students can articulate the definitions of unsaturated, saturated, and supersaturated

solutions in English.

» BIEERE o8
BIEE—

B ¢ BRI B AN IR A BRI T -

Students can know how to prepare saturated and supersaturated solutions.

(TL) At a constant temperature, add rock sugar to the saturated sugar water. After a period

of time, what happens to the solution?

(A) become a supersaturated solution.

(B) Increased sweetness.

(C) There will be sugar of the same quality as the added rock sugar to precipitate
out.

(D) After filtering the solution, the concentration of the solution is equal to that
before adding rock sugar.

(E) Decrease in transmittance of the solution.

= YR AMEEFRE TR P HEENRT F
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(pr) S > FABIRIEKER AT A KNS » —ERBSRE » LA Rt B s 4 2
(A) EHRBEIALE -
(B) RS -
(C) BN KRS B BRI -
(D) YRRt » YRR BRI A KRB RIAE S -
(B) SRATE R T -
(bR 110 L3R ((HE24) SEDUZELREIRE 4-4)

Teacher: We learned solubility in junior high school. What is solubility?

Student: The solubility is defined as the concentration when the solute dissolved in the
saturated solution has reached the maximum amount at a given temperature and
pressure.

Teacher: Excellent! How do we distinguish unsaturated, saturated and supersaturated
solutions?

Student: When the added solute does not reach the maximum concentration, it is called an
unsaturated solution. When the solute is equal to the maximum concentration, it is
called a saturated solution. When the solute exceeds the maximum concentration, it
is called a supersaturated solution.

Teacher: What happens if we add solute to a saturated solution?

Student: The added solute will be separated out and the solution will remain saturated.

Teacher: Yes. Therefore, the (C)(D) is correct.

EHT . BRI IS AR - BT A RRETE ?

B4 AREWERRETR - B T (8RR FIA RIS B IR BN ERITER -

EHT R | DETESY BIAEEAD - BEA1 R B RIE

B4 EMARSERERERAER  MARENAR  EAEERRERAER
TEREIRLAR © &N EE RS R A ER > TR RIA R -

R MREMFDSE RIS - g EIERE ?

B SINAE SR o A RAEREA] -

ZHT 288 0 FTLUEEIE(C)(D)/E IERERT -

70 FUOPRGEETRE TR R F TR F
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% -
Students can determine the relative solubilities of different matter from the solubility

curve diagram and the amount of crystal precipitation after changing the temperature.

(FL3Z ) The following figure shows the relationship between the solubility of NaCl, NaNO3,
KCI, KNO:; and temperature. Now, 100 grams of each of the four salts were added to
4 beakers containing 100 grams of pure water each, and heated to 100°C, filtered
while hot, and the filtrate was slowly cooled to 20°C to precipitate solid crystals.
Comparing the weights of crystals precipitated in 4 beakers, which of the following
statements is correct?

(A) KCl is the most, NaCl is the least

(B) KNOs is the most, NaNOs is the least
(C) KNOs is the most, NaCl is the least
(D) KCl is the most, KNOs3 is the least
(E) KNOs is the most, KCl is the least

(f732) T % NaCl ~ NaNOs ~ KCI ~ KNOs 2 /A SUREE AR GIE - St 4
M 100 FE5TRINIALZ 100 524K 4 (IESFRE » AAISE 100°C » 23
I RN SAIE 20°C » (FEBAEE ST - Lhi 4 [BIEER R T R

BEE > NIIRCITE ERE ? NaNO,  KNO,
(AKCI % » NaCl /b lgg A
(B)KNO; 5% » NaNO; /) %m’é 80
(OKNOs &% > NaCl /b & Zg KCl
(D)KCI 5% » KNOs 52/ %50
~ -~ J 40 NaCl
(BE)KNOs 1% » KCl /) 100
=] 30
K 20
10
0 20 40 60 80 100 120
BE (°C)

CERPRAR 110 EERAS (b)) SBIUE 142 H EHESE 3 )
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Teacher:

Student:

Teacher:

Teacher:
Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

KTHRETRTERRT P wo VFREHEITY

We learned solubility in junior high school. What is solubility?

The solubility is defined as the concentration when the solute dissolved in the
saturated solution has reached the maximum amount at a given temperature and
pressure.

This question is about adding 100 grams of NaCl, NaNOs;, KCIl, and KNO3
respectively to 100 grams of pure water in separate beakers. After we heat them to
100°C, filter them while hot, and allow the filtrate to cool to 20°C, how much crystal
will precipitate? Because the solubility of a substance changes with temperature,
excess solute will precipitate as crystals. We will first draw a line parallel to the y-
axis from the graph below, and then determine the solubility of each substance at

20°C and 100°C.

NaNO,  KNO,

90
B 80
# 0
B 60 K/Cl
= 50
/a0 /NaCl
100

Ot

&337//

10

N

0 20 40 60 80 100 1=2O
BE (°C)

At 100 ° C, how many grams of each substance can be dissolved in the picture?
NaCl is 39g. NaNOs is 100g. KCl is 52g. KNO3 is 100g.
At 20 ° C, how many grams of each substance can be dissolved in the picture?
NaCl is 35g. NaNOs is 90g. KCl is 29g. KNOs is 25g.
When the solution drops from 100 ° C to 20 ° C, how many grams of each substance
can be separated out?
NaCl is 4g. NaNOs is 10g. KCl is 23g. KNOs is 75g.
The solubility difference of KNOs is the largest, and the precipitated crystals are the
most. The solubility difference of NaCl is the smallest, and the precipitated crystals

are the least. Therefore, we should choose (C).

YR AMBEARE TR B FEENRY S
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P B i A2 - SR (2 A RS E 7

SRS RER B E M ~ BB T RENDE R FUSRI A B ZE R R KERIRE -
i REEER#T NaCl ~ NaNOs ~ KCI ~ KNO; & 100 72 » 43 BIIIAZ & 100 724diK
ZIERRF > IENVE 100°C - REGENR 0 JRIR/SAIE 20°C B > ST /D EES -
R R & IR Ry S U8 » S ROR RS RG] - d B B RIH A E & i (e
B NEIE AT y B4R - FHHEYE 20°C ~ 100°C BFHYSEE -

NaNO,  KNO,

90
80
70
60
50

100 40
30

X 20 [/

10

at

KCl

Nclt) o

NaCl

Ot

0 20 40 60 80 100 120
BE (°C)

oA [t AL 100°C Ff - SY/E RETRIEEEZL /DT 2
100°C % » NaCl % 39g ~ NaNOs % 100g « KCI % 52g ~ KNOs % 100g -
A E AE 20°C [ » YRR RIEEZ /D ?
20°C B% » NaCl % 35¢ ~ NaNOs 5 90g ~ KCI 5 29g ~ KNOs 5 25g <
B ARAE 100°C REE] 20°C - EY/E KL AT H 2/ D5 2
NaCl £ 4g ~ NaNOs £ 10g ~ KC1 &5 23g ~ KNOs £y 75g °
KNO; HAREEMHZERA » AT A RIS A - NaCl HY/ARE S TN - ATy
mmAg /) o BUE(C) -

BYRPRABEERETREIP IV ER RN E
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3-4 S{EERMRIE
Heat of Chemical Reaction

|/

SRR T IEEr R S LB R SN - fE I/ N - SElifE S RS2 A 5 RSt -
M EFEENECEES - KETERITARNERE -

TREFEENT > BRI A BRI LB RN E MR BE SR - ITLIGERAENT » R4
PSSR S EL T R S L S BB B R S FE - SRIZ & - HE(LBIFEEARE
THRER] - FFERBAESE(MEYE BE(CH - FEYE RE RN NItERESE > 1]
DG = aatianty/ Rl wte I AR et vi et Inviilvi=p s = /b NpE N SN

B¥F thEE ¥ thiE
electron transfer B net ionic equation TR EE
antioxidant eI =0y 1 disproportionation EEE=RIwn =1
reduction reaction BRI E oxidation reaction f/EIE

redox reaction/

reducing agent =3l . . ) fLEF KR E
oxidation-reduction reaction

activity of metals &SN oxidizing agent =g oy
‘%ﬂ B E %F%?’t%\z ‘/[575"}” :'Lgﬁ'l' ‘F‘gj?\’%w F%_
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I can see in my daily life. ]

BIey -

I can see oxidation reactions and reduction reactions in my daily life.

BAE A E AT A LUE FIE b FEB BEERR E -

is a common example (of ). }

: Rusted nail is a common example of oxidation reaction.

A sRrviEE e S LR ERTE R AT -

acts as an oxidizing agent/ a reducing agent . }

Zinc acts as a reducing agent in carbon zinc batteries.

FEERRFERR A T F R 2 R -

is an oxidation reaction. }

: The rusting of iron is an oxidation reaction.

AR TR LSE -

is a reduction reaction. }

HOR

81

When copper oxide is heated with carbon, the copper oxide is reduced to copper, which is

a reduction reaction.

& AL —REE - A CHE R pE B R E -

FUORREBEFRET R P BT R
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Students extend the narrow definition of redox to learn its broad definition, and practice

how to determine oxidation or reduction reactions from changes in the number of
electrons.

=~ B A A DU A R O S SR B IR o I BAE R AR TR TR SR -
Students can use sentence structures to describe the gain or loss of electrons in matter and

conduct meta-reflection during the answering process.

w FIFEER s
BlE—
BRHA ¢ B RERH BRI ISAE AV L LR B -

Students can balance chemical equations by using the change in electron gain or loss
before and after the reaction.

(LX) Xiaomei learned the following chemical equation in chemistry class:

Cr,07* + Fe*' + H" — Cr’" + Fe** + H,0
please write the coefficient of the equilibrium chemical equation (the coefficient is the
ratio of the simplest integer).
(F32) NERALEIRPEE MY SER -
CrO7* 4+ Fe* + H" — Cr’" + Fe’* + H,O

oA By P RER (R B (B Ry i R B BEE ) -
(111 FE B2 57)

Teacher: When we use observation to balance the coefficients of a chemical equation, what
should we do?

Student: Because the reaction formula of Cr.O7*" is the most complicated, we should first let
its coefficient be 1.

Teacher: According to the law of atomic conservation, what are the coefficients of Cr**, H>O,

and H?

we VFFXEFREFATY <
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student: From the atomic conservation of Cr, the coefficient of Cr** is 2. From the atomic

conservation of O, the coefficient of H,O is 7. From the atomic conservation of H,
the coefficient of H' is 14.

If the coefficient of Fe* is a, how do we list the chemical formula currently
obtained?

The coefficient of Fe**can be obtained from the atomic conservation of Fe is also a:
1Cr07 + aFe* +14H" -2 Cr'* + aFe'* + 7 H20.

According to the conservation of charge, how do we find the value of a?

I X(=2)+ax(+2)+ 14 X (+1)=2 X (+3) + a X (+3). The solution is a = 6.
Great!

The reaction equation is 1 Cr207* + 6 Fe** + 14 H" — 2 Cr** + 6 Fe*" + 7 Hx0.

BRI AHEZ AR B LA B - T B RIE ?

CroO7 B IEF AN » FTllSe% CnO7 By GE S 1 -
REEFSFIEERE - Cr' ~ HoO ~ H B ARE R 2

H Cr BERFSFIR A Cr' B9&E0R 25 i O IRF<FIE AT {5 HO AR
75 HHWEFHRAE H A GRER 14 -

2 Fe®' HES a > ZE5H HAS I R 2

H Fe MRTFIE IS Fe'' MAEIN R a:

1Cr07 4+ aFe?*+14H »2Cr" +aFe** + 7H0 -

IRIBE AR > ek a BYE 2

IX(=2)+ax(+2)+ 14 x(+1)=2x(+3)+ax (+3) > fift{5 a=6-
TR | KER B 0 1Cn07% + 6 Fe?" + 14 H" - 2 Cr¥* + 6 Fe®* + 7 H0 ©

YR AMBEARE TR B FEENRY S

o T EFREFL
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st BEREE S U H B A L BB R R fE -

Students can determine the oxidation or reduction reaction from the reaction equation.

(F30)

Put the copper wire into 0.1M silver nitrate solution, the solution gradually changes
from colorless to blue, and metal attachments are formed on the copper wire. The
reaction formula is Cu(s) +2AgNOs(aq) — Cu(NOs)2 (aq)+2Ag (s). Which of the
following statements about this experiment is correct?

(A) This reaction is a redox reaction.

(B) Copper is oxidized to form colorless copper ions.

(C) Copper is reduced to form blue copper ions.

(D) Silver ions are reduced to form silver attached to the copper wire.

(E) Silver ions are blue.

(0 FEHFERELA 0. 1M I SRE IR - AR RS HE - HAEHS LEA S

Teacher:

Student:
Teacher:

Student:

Teacher:
Student:

Teacher:

JEITEY) - HEEZRy Cu (s) +2AgNO3 (aq) —Cu(NO3)2 (aq) +2Ag (s)-
YRR AE BRERCIL - WL TERE ?
AMREREILBIFRRIE -
Bt E(L - PR AT -
(OB - /e AT -
(D)EREE T BB - TERSRITE R L -
(E)iREE 280 -
(EgPRAR 110 EERA ({EEE2) SBIUE SEE 4-9)

After we put the copper wire into the silver nitrate solution, the solution gradually
changes from colorless to blue, and there are metal deposits on the copper wire.
What is the reaction?

Oxidation-reduction reaction.

How can we judge the oxidation or reduction reaction from the reaction formula?
Copper loses electrons and becomes copper ions, so it is an oxidation reaction. Silver
ions obtain the electrons and become silver, so it is a reduction reaction.

Why does the solution change from colorless to blue?

Copper is oxidized to blue copper ions.

What is the metal attachment on the copper wire?

YR AMBEARE TR B FEENRY S
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Student: The colorless silver ions are reduced. It becomes silver and attaches to the copper

wire.

Teacher: That’s correct. The answers are (A)(D).

i -

B
il

B

4 -
B
1 -
g

Eh

R H #SR A Bl AR RS R (> HAER EEA S
bt SR TERENE ?

SULEFENE -

P S HIE R AL BB R R e 2

WK RE T EREEEE T SRELIE | SREET R EIE TR - BB
E -

AR ] o 75 PR e C T S Ry B

N Ryl b EE Co Ry e~ -

a7 [H] HE 4R _L B < b &) Ry fa] 2

EOHIRAE TR - AR E LR -

1238 0 P AUERES ZE R(A)(D) »
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3-5 KB RAVEL iR 2 &
\Acid-Base Reaction in Aqueous Solution
EEAE R TP AR E  BRiRrAREE - pH (H - BLETE D 4T BRI e
HTERER » 127 4RI - [FIIG 7 4EBR it R - WA S RAVEET - EELEAE
5 PRI FH /KA B /48 R R - 5 12 pH BN 48 RETR T -
B AR AR T o3 BB E Y FBLSh - B B A AR TR BB A R B B 45 S -

BEAE] T B2 A YT S RE S E SR T (5 B A T RERV B » I B SR A At
0T AL RTEER -

we VFFXEFREFATY <

E¥F thEE ¥ thiE
pH meter pH &t methyl orange FHELRES
pH value pH {E base %
phenolphthalein Py Pk hydrogen ion sl e
phenol red [LiES hydroxide ion AT
electrolyte BERE bromothymol blue SR i A B B
theory of electrolytic

B AR litmus =
dissociation
ion product constant | B FE T L acid iz
universal indicator [E& AT acid-base indicator ivdieErll
BYRREREFRETREP VEP BFR%KTF
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methyl red FRRLAL Arrhenius theory (ol el e

B HEBGQRBEERATGF Sentence Frames and Useful Sentences

O When the temperature , the ion product constant of
increases.

47 - When the temperature rises, the ion product constant of water increases.
BT » KA TR G -

® Regardless of y

%4 : The ion product constant is a fixed constant representing the product of the concentrations
of hydrogen ions and hydroxide ions in a solution. Regardless of the acidity and alkalinity

of the solution, the ion product constant is constant.
HE T EEER AR P SR T S SR TR - BEE - HEERTE R
e ARt - BE T RS AEE

® The of is higher than that of ; therefore,

4 - The concentration of hydrogen ions is higher than that of hydroxide ion; therefore,

this solution is acidic.
F[EETREERNNREEEFREE « JHiit > SEAREINIEM: -

O 1 suggest that based on

4« 1 suggest that oranges are more acidic than lemons based on the pH value.

HtReE pH EHEN] 5 THE G -

(5] solution will turn when it encounters

4y« Acidic solution will turn red when it encounters blue litmus test paper.
[l RN Kl eV a R vl SN
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Students use the acid-base concepts they have learned to further understand the Arenis

theory.
=~ B4 DI pH BRI - S2EEEE T I HEE N ER MR A
With the prior knowledge of pH value, students learn its method and the method of
measuring acidity and alkalinity.
» B2 mT DR Ll m) B LR Sl RS ARN © e

Students can comparative sentence structures to compare the concentration of hydrogen ions.

1]

w FIFEER s
BlE—
SRR ¢ BEARENUESUKIY ST R E B RSV (% o

Students can learn the relationship between hydrogen ion and hydroxide ion

concentration in pure water.

(H£37) When the temperature is 80°C, the ion product constant of water is 25x10°4,

What are the concentrations of hydrogen ions and hydroxide ions in pure water?

(Hh30) R R 80°C I - KAVEEFREE R 25%107  MUKH Sl TS/ FRE R
faf ?
(FEMEHR 110 EERA ((B2E4) F£=5 5 124 H HI#E 3-7)

f#ZRE Solution :

47K [H'] = [OH]H Kw = 25%x1074

RIFLATEH[HT] = [OH] = Ky = 5x107

In pure water[H'] = [OH] H. Kw = 25x1071*

Therefore it can be calculated[H'] = [OH] = Kw = 5x107’

Teacher: At the beginning of our class, we mentioned the dissociation of aqueous solution.
What is the relationship between the concentration of hydrogen ions and hydroxide

ions in pure water?

TR EiHT P 0o IIFLEEREFT Y o

*“3'\
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Student: The concentration of hydrogen ions is equal to that of hydroxide ion.

Teacher: We also learned "ion product constant". What is the ion product constant?

Student: A value obtained by multiplying the hydrogen ion concentration by the hydroxide
ion concentration.

Teacher: Yes. That is, [H"] X [OH] = Kw =25 x 10714,
What are the hydrogen ion concentration and the hydroxide ion concentration?

Student: [H']=[OHT], so [H]=[0OH]=Kw=5x10".

Teacher: Excellent. Both the hydrogen ion concentration and the hydroxide ion concentration

are 5 x 107,

Zhl - BAMERE T BRI E R E O RAARRE - S UKt @l T B E AR TR
[B8 (% Ry fr] 2

B diirREESEHETREMNSE

ERN . FATERE T EETRRER > SRR

B4 @i TRESRDE AT RERE -

LR ARG - IEEERIRE Ry 80°C I SUKHY S BT REN S8BT RES /%D ?
RAPT & A AT g RENE 2

B4 Wi H P RERE Ry 80°C I - JKAVERTREE BLR 25 X 10 [’ Kw =
[H] X [OH]=25 x 10" » &% [H']=[OH7] > FrLA[H]=[OH]=Kw=5X 107 -

THD AR SRS AR TR B 5107 -

N
N

plE—
st ¢ BAERE TR [ER SR A RIS

Students can understand the properties of acidic solutions in different strengths.

(L) At 25°C, two beakers A and B each contain 100 mL of 0.1M acetic acid and 0.1M
hydrochloric acid. Which of the following comparisons about the properties of the
two solutions is correct?

(A) Both solutions contain [H'] = 0.1M

(B) In the B beaker, the pH value of the solution is higher

(C) In A beaker, the hydroxide ion concentration of the solution is relatively large.
(D) In the B beaker, the ion product constant K, of water is larger

(E) The conductivity of the A solution is less

89 FPORRABEFRETREIL MEP EFRRE
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(h32) 25°CH% » A ~ Bl %% 100 mL /9 0.1M FSHEEEL 0.1M RS - 55 RHRT
MM HIELER - UIRER TR ?
(AR FTEH 139k 0.1M -
(B)B J&EFRH » R pH {HETK -
(OA FEH R BRI EEE T REEK -
(D)B &R » ZKHYEEFTE T 8 Kw UK -
(E)A SRR R EE R -

(EgPRAR 110 EERAS ({BER2) SBVUE HRESS 6 )

fi#Z5H Solution :

(A)BEE Fo ol - DRt L0 A Sl R LE 0.1IML /)N

(B)EANE(H ] > BEEE(H ] - RIHLEAN pH (8 < FElZ pH {H -

(C)EIfE[H ] > BEMA[H '] - MHRZAVEIEZ[OH] < JEl&[OHT] -

(D)25°C B » /KHVBE TR 8 K B h 1107

(B)[EIRE R SaRE M 59K - S9BE S SR -

(A) Acetic acid is a weak acid, so the dissociated hydrogen ion concentration is less than 0.1M.

(B) Hydrochloric acid [H"] > Acetic acid [H'], so pH value of hydrochloric acid < pH value of
acetic acid.

(C) Hydrochloric acid [H'] > Acetic acid [H'], the opposite hydrochloric acid [OH] < Acetic
acid [OH].

(D) At 25°C, the ion product constant Ky, of water is all 1x1074.

(E) With the same concentration of strong acid and weak acid, the conductivity of weak acid is

smaller.

Teacher: We have just learned the strong-weak relationship of acid and alkali. Which is the
stronger acid, acetic acid or hydrochloric acid? Which one is a weak acid?

Student: Acetic acid is a weak acid and hydrochloric acid is a strong acid.

Teacher: What is the difference between weak acid and strong acid?

Student: The degree of dissociation in water is the major difference: hydrochloric acid is
completely dissociated in water, and the hydrogen ion concentration is high, so it is
a strong acid; acetic acid is partially dissociated in water, and the hydrogen ion

concentration is low, so it is a weak acid.

Teacher: Very good; then is (A) correct?

90 FPORRABEFRETREIL MEP EFRRE
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Student: (A) is not correct, acetic acid is a weak acid, so the dissociated hydrogen ion
concentration is less than 0.1M.

Teacher: Which of the two cups has the greater pH?

Student: Hydrochloric acid [H+] > acetic acid [H+], so the pH value of hydrochloric acid is
lower than that of acetic acid.

Teacher: Very good, option (B) is wrong. The hydrogen ion concentration of beaker A is
lower, which means that the hydroxide ion concentration is higher, so option (C) is
correct. What is the ionic product constant K, of water?

Student: At 25°C, the ion product constant K, of water is all 1x10-,

Teacher: Yes, so option (D) is wrong. Finally, what factors affect conductivity?

Student: The degree of dissociation. The greater the degree of dissociation, the greater the
conductivity. That is, the conductivity of a strong acid will be greater than that of a
weak acid.

Teacher: Very good, so (E) is correct.

FE 0 R 2R BRI TR - 5 PSR ARG (r1 2 oalg ? 01 B 5aNs ?

B RS R SORE o EERE B ORlE -

HEh SRR RIRRE YT 2 FAT I

B (R KAARERRRNY - BIRATE K b oE S - SEE RS - FTRLUBRRE ; g
BEAE K D it - S TR - PRl R 55RE -

L R ANA)REIEE?

B (AR 0 BERE B TENE o AR S TORELE 0.1M /) -

G WIFRAY pH (T EEA 2

B/ BERETH ] > WERE[H 1 NIHCEERS pH (E < BSRE pH H -

T R (B)EEIE R o A MR EEETORERE - R A TR
S (C)BETETERE 35 /KAEE TR E S Kw 5%/ 2

B 25°C % KAVEETREE I Ky B 1x101 -

T B FRLAD)EEIESER o ik 0 (HERE BB ?

EL L fRERTRRE o RSO MBS - MR R B gL IR
BEK -

il JEEEE o FTLUE) R IEREY -

o FUOPRGEETRE TR R F TR F
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Chemistry in Life

BTRALEREASHM bR S TEE ~ IR
BT EALRTE RS G R BIERE - TREs

AREE o 48 HE ATE PR E B YA HDiRe » WA B B e TV R EEHE
Aafe TEEOYIE - EOE © IEE KR - SR (REEEUERR) K RAVEE
Yy > BIA0EEE ~ JH B R bR - BRIbZ AN - AEBERREIE P A BT 2 SRR Y 5%
IR FHFORRENFOROUEE © RGO RS R T e O LR REN+
ULk G -

REAEHELT DASLEEAERIRS - 5B S BATE ] DIMHAE & 5 PRIERZET T DATE 7 B AT A A e
RrefEsit > EREAREIIRER  ERREEAOE BT RIVIESRE R - AGREET
ot (E S T e R EHYSEaE R A -
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Biomolecules

N\
FERE/NE - AT St B B P IR R EE BRI AT b G2 ibe: - BB DUAETE P RAYB
TAERGE - A - E0E - I5HE RAXBEHIAH R HDRE -
AREEAEHEST ADEEEZ AR - FEln] DR R AR Ry ARl - SRER AR IR i 1 AT

AV - A A FE YRR o TR L SRR R ER] - FRER AT S W AT
FUAMIERZ e Y e g > DIFERAERIA -

BEF thiE ¥ thiE
galactose L nucleic acid A
glucose R ribonucleic acid %
maltose ATENRE polymerization =
molecule aF hydroxyl group R
protein EHE deoxyribonucleic acid R EL
starch Vi) cellulose ity
monosaccharide =117 fat HERTI
polysaccharide i sucrose TR
saccharide; carbohydrate | FE¥H disaccharide i
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dehydration 7K lactose FLIE
fructose el carboxyl group FHEL
glycogen i triglycerides/triacylglycerol | =& H Hfi5
oligosaccharide =4i organic compound BHELEY
oligopeptide =AY amino acid RAEE
chemical formula {RE amino group Ep

o is a compound which is composed of , and .
= is a compound composed of , and
4 - Carbohydrates are compounds which are composed of carbon, hydrogen, and oxygen.

= Carbohydrates are compounds composed of carbon, hydrogen, and oxygen.

MEEEDR ~ & > FEEEVESY) -

, including , tend to . }

HGR

Monosaccharides, including glucose, fructose, and galactose, tend to easily dissolve in

water and have a sweet taste.

B S aE ~ R PN SIEFUKEEATHR -

can be found in . }

B4

94

Fructose can be found in fruits and honey, and is the natural sugar with the highest

sweetness value.

RMEFEAERKR ~ 2T BT = HY R IREE -
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4] has been applied in .
= has been used in .

4]« Artificial fats had been applied in replacement of extracted fats from milk to make butter
because of their high temperature resistance and easy preservation.
= Artificial fats had been used in replacement of extracted fats from milk to make butter
because of their high temperature resistance and easy preservation.
NAEHERT G I &0 B A R A A R BUAAR 2L S AR Y 1T SR Y 405
il

o BEEHE »
— -~ BAgETRAYRSTEANERY) I EE S B - Ol - ERE N
iz o

Students can understand the types and properties of organic substances contained in

organisms, including saccharide, fat, protein and nucleic acid.
T~ BRMERILURIA TAHER ) BV AR AR YIRS TR TR IRIAE R -
Students can use "composition" sentence structures to describe the composition of

organic compounds in living organisms.
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Students can understand the types of saccharides and their properties.

(L2 ) Saccharides are common organic compounds in daily life. Which of the following

statements is correct?

(A)Saccharides are also called carbohydrates, and (CH20O), can represent their
chemical formula.

(B) The viscous maltose is a giant molecule made from the polymerization of
monosaccharides.

(C) Cellulose and starch can be hydrolyzed to produce fructose.

(D)1 mole of fructose is completely oxidized to form carbon dioxide and water
and release energy, and 6 moles of oxygen is required.

(E) Glucose and fructose are produced by hydrolysis of disaccharides.

(30 B EEYEREAETE RARIEEY) - NIRRT 2 ERE ?
(A) BERE X Rt K B &) FUEERFIT AT LU(CH20)n R -
(B) ZEFEHIREY 2 S & — i F B S i sy B 1
(C) dhidEZ= By - ACOKfART% ] FE A SR HE -
(D)1 EERRBEZES(LER S LREVKINHER - BETHE 6 EENE
(E) "y 7K figp S v 7 2 A A i AL SRR

(FE—hi 110 EE3RA ([B224) FUE 5 158 H 45 1)

Teacher: What is the main point of this question?

Student: Check the characteristics of the saccharides compounds in the description.

Teacher: Looking at option (A) first, do you remember the molecular formula of
monosaccharides and polysaccharides?

Student: Monosaccharide is C¢H1206. Polysaccharide is (CsHi0Os)n.

Teacher: Teacher: Yes, it can be found that the general formula can be written as C(H20)n,
but think about whether there are exceptions?

Student: Yes, the chemical formula of deoxyribose is CsH1004, which is an exception.

Teacher: Great. Is maltose in the option (B) monosaccharide, disaccharide or polysaccharide?

% BURAGREFRETREN AP FFRRTF
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Student:
Teacher:
Student:
Teacher:
Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:
Teacher:
Student:
Teacher:

Student:

Teacher:

Student

1
B
- ¢
B
- ¢
B

i -

Disaccharide.

How do monosaccharides form disaccharides?

It is formed by removing one molecule of water from two molecules of glucose.
Yes, can cellulose in option (C) be hydrolyzed?

No, it can't dissolve in water.

Yes, do you still remember what starch is made of?

Glucose.

Good job, so starch hydrolysis will produce glucose. In option (D), we can know
from the chemical equation that fructose reacts with oxygen to form carbon dioxide
and water. How can we write the chemical equation?

CeH1206+ O2 — CO2+ H20

Yes. Then we need the balance equation. By using the observation method, set the
coefficient of the most complex CsH120¢ to 1 first, and then you can balance it.
CeH1206 + O2 — 6 CO2+ 6 H,O

Yes, it can be known from the coefficient ratio equal to the molar number ratio that
how much oxygen is needed for 1 mole of fructose to generate carbon dioxide and
water?

6 moles.

Great. What are the disaccharides of option (E)?

Lactose, sucrose and maltose.

Yes, which two sugars will they hydrolyze into?

Lactose will be hydrolyzed into glucose and galactose. Sucrose will be hydrolyzed
into glucose and fructose. Maltose will be hydrolyzed into two glucose.

Excellent, so the disaccharides produced by hydrolysis are different. What should I

choose for this question?

: Option (D).

5 — BN RHSEAT (1 TEE 2

SR B LAV R R S A RTE -

JeE(A)EEIR - AL RIS EEEY 7T =Ua HEEE ?

HPEE CeH1206 > ZffEZE (CeHi00s) n

258 > B DI ] DUEE AN C(H20), @ [EAEREE LB BIIN ?
H o BEEEEEZ Ty CsHioOs Bz HII -

R - AN(B)EETHR e 2 S - SEfEE 2 2 WEE 7

YR AMBEARE TR B FEENRY S
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g
A -
B
4 -
g
A -
B

i -

B

R

B

Eh

s
4
gk
i

B4

R

B4

T -
U2 B SR 2
S THRTETRIR S — 5 THUKIA -

G5 (C)BETEARYE ZRE /K 2
RIT + HERIHK -
o R ) 2 Eh R R AU 2

] EIHE -
TRAE - P LU /K e o A A g (D)BETERMT P AR LB TR A UG AT > K

OSSR A — A LR + SRR 7
C¢H1206+ O — CO2+ H20

2HE - FAREL TR FIEIZE » JotE AR CeHiO6 528 Ry 1
KA HEEE -

CsH1206+6 O2 — 6 CO2+6 H20

258 - GBI ERZHEEE R DIRE - 1 EEAVFEA RN S bREDK - 78
S HAYERRIE ?

6 5LE -

FEFAE - HB(E)EETHEERE A WRLLE 2

FUBE ~ RESRERIZEFHE

o MM o e K R WA R A S 7

ANEE KRR AR VR LN - RS KRR A A SO » 2R/ AR
4 {1l ey 2

TRIEFS > FTLAEmE /KR e AL Y RERER AN — 1%~ PTLUE S SR RZ B T 2
(D)#EH -

YR AMBEARE TR B FEENRY S
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Students can learn about the hydrolysis of different carbohydrates and proteins.
(TLX) Certain edible substances can be hydrolyzed under appropriate conditions. Which of
the following statements is true?
a. Eggs are hydrolyzed to produce amino acids.
b. Rice is hydrolyzed to produce glucose.
c. Sucrose is hydrolyzed to produce oligosaccharides and fructose.

d. Cheese is hydrolyzed to produce cellulose and minerals.

(30 FEaAYPEREE RO N E/KAE - YRR ERE ?
a. HEER /KR A R bR BRK i AL & b
cREME /KR L BRSNS RS R/ A S AR E

(A)a~b

B)c~d

(C)a~c

D)b-~d

(E)a~d

CEARRR 110 EERA ([BER4r) FEINE 55 159 H #Hc#ifl)

fZFE Solution :
a S E RENE  SOKR G EERER -
boRER Rl - SOKARE S 2 B E T (g g -
c. FENBEL I /K 1% e A A S A A SR -

dREFFHE S HEHE - SUKBRERIR AR -

a. Eggs are protein, and amino acids are produced after hydrolysis.

b. Rice is starch, and after hydrolysis, glucose in monosaccharides is finally obtained.
c. Sucrose is hydrolyzed to produce glucose and fructose.

d. The main component of cheese is protein, and amino acids are obtained after hydrolysis.

Teacher: What is the main point of this question?
Student: We have to know whether the substance produced after hydrolysis is correct.

Teacher: What happens after the egg is hydrolyzed?

Student: Eggs are proteins, which can be hydrolyzed to produce amino acids.

%9 BURAGREFRETREN AP FFRRTF
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Teacher: What happens after the rice is hydrolyzed?

Student: Rice is starch, which is hydrolyzed to obtain glucose in monosaccharides.

Teacher: What happens when sucrose is hydrolyzed?

Student: Sucrose is hydrolyzed to produce glucose and fructose.

Teacher: What happens after the cheese is hydrolyzed?

Student: The main component of cheese is protein, which is hydrolyzed to obtain amino
acids.

Teacher: So which of our options are correct?

Student: a and b.

Teacher: Yes, that's excellent.

ZH B ERHEEETRE ?

B4 BYIKMREENYVE RS IEHE -

EHT PR KR R R AT TEEIE 2

B4 WEREAE  KERGELRERE -

T HBRERUK R % A A EEE 2

B4 OREFIRY > &K RS EIERE ORI -
EHT SRR K R R AR AT TEEIE 2

B4 RENESB KRR A R MRS

T AR E] KRR i A AR EEE 2

B4 WEEERS REAE > SKBERSEIEER
ZHT BRIy EETE AR e R e ?

24 afllbe

ZEM B R
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4-2 Z4 R EEHEE
Drugs and Surfactants

ZURERL AR SR - R AR, RAE s H IR T R AR » iR DS A
> JEE R AT EEENY AR - HRA MR AUE RIS & 55 R -
AT 245 i RAVEE R S Rl bh - INIEEACEEE = nT DU TR ~ plior K
b R E AR A v] DL DIREEE S RAVEEL RS DS TR B H R TRE =058
PR A PROAT ) DARRER AR 1 g 8 DL 1B 2 5 =000 S Fo 2Ry AR R -

EF thiE EF thiE
L HR ST paracetamol L HE
acetaminophen /iR 1 A i penicillin S
/ PEih%4 Panadol
penicillin REASEER YN anti-inflammatory H R EE
antipyretic R ELE branched chain g
salicylic acid e straight chain Ik
steroid FA[E B painkiller 1
antibacterial LR antacid pallizgs
antibiotic kR lecithin Dk
sulfonamides tis HE R EE ) acetyl R
synthetic detergent BROEER hard water hgi 7K

FUORREBEFRET R P BT R



KT OE TR TR ERT P v T EFEREFL

surfactant SRS MR micelle P2l
cloudifier FEEH stomach acid =1
hydrophilic F7K g aspirin PRI UCEE
hydrophobic M Ui

B PEBGQRBEERTGF Sentence Frames and Useful Sentences

o not only but also
= Not only but also

4] = Aspirin is not only used to relieve pain, but also to reduce inflammation.

=Not only is Aspirin used to relieve pain, but it is also used to reduce inflammation.

BT sl UCEE A (& HT LURI Y (R0 > 8 Al DAHIZOR 3% -

® The main ingredient of is

= is mainly composed of

4 - The main ingredient of Panadol is acetaminophen.

= Panadol is mainly composed of acetaminophen.

RN E T Ry CHGHE R -

© , which is commonly known as , can be used to
= , commonly known as , can be used to
= , a.k.a. , can be used to

4] © Antacids, which are commonly known as stomach medicines, can be used to neutralize

stomach acid secreted by the body.

=Antacids, commonly known as stomach medicines, can be used to neutralize stomach

acid secreted by the body.

102 FPORRABEFRETREIL MEP EFRRE
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=Antacids, a.k.a. stomach medicines, can be used to neutralize stomach acid secreted by
the body.
BT — e Ry 5 4% mJ LIRS S B -

The former and the latter . }

EE

Detergents can be divided into linear and branched types based on their characteristics.
The former is a soft detergent, which is easily decomposed by microorganisms, and the
latter is a hard detergent, which is not easily decomposed by microorganisms.

T REIHRAR M T Loy By B B ST gAY - Fij SRk MR B - St o - 1%
F RREMEE R A B o

o BEEHE »

— ~ BEREEESL S AR IR e ST

Students observe the ingredients contained in the medicine and try to introduce them in

English.

= BADIEE SRS RIROE S R BB  RA T RS B R RO R RIS T -

103

After learning the concept and vocabulary of surfactants, students have a deeper

understanding of the structure and composition of soaps and synthetic detergents.
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Students are able to distinguish the components and their effects of drugs
(L) Which of the following statements about drugs is correct?
(A) Sodium bicarbonate refers to the most common class of antidiarrheal drugs.
(B) Penicillin, commonly known as paracetamol, is an antibiotic.
(C) Aluminum hydroxide will neutralize stomach acid and have antacid effect.

(D) Sulfonamides are a type of antibacterial drugs.

(E) The common name for Panadol is aspirin, which is an analgesic.

(H32) THVERASEYIRIFCIL - FEE TR ?
(ARl S e ILEEEY) i iy — 0 -
BYEFEEZGBHLEXK » 2—EhEE -
OFE(LEEFPFERIE - AHEEEA -
(D)EEREEEY R DR EEY —E -
(E)&G EK AR Ry ba[HUCEE » 2 —fdH R4 -
(FEMERR 110 EERA ([b8e) FU=E HHEH F£3E)

#ZFH Solution :
(A) TS AT S el g e A4 B P IN'E W Rt E R | 8B R 1BE
g2y o

(B) FfE MBI ErEik -

(B) EZRHEZER T ZH LN - Bt 821 [FEEY) -

(A) Carbonates produce carbon dioxide when they neutralize stomach acid, increasing the
pressure in the stomach, so hydroxides are more commonly used as antidiarrheal drugs.

(B) Penicillin is commonly known as penicillin.

(E) The main component of Panadol is acetaminophen, which is a different drug from aspirin.

Teacher: According to the description of the question, we need to judge whether the statement
about the drug is correct. In option (A), both carbonates and hydroxides can be used
as antidiarrheal drugs, but which one is more common?

Student: Hydroxides.

Teacher: Why?

104 BPOAAGBEFRETREP MEP FEER S
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Student: When carbonates neutralize gastric acid, carbon dioxide will be produced, which
will increase the pressure in the stomach, so hydroxide antidiarrheal drugs are often
used.

Teacher: Great, how about option (B)?

Student: No.

Teacher: Why?

Student: Penicillin is commonly known as penicillin, not Panadol.

Teacher: What is the ingredient of Panadol?

Student: Paracetamol.

Teacher: Great, how about option (C)?

Student: Yes, aluminum hydroxide will neutralize the reaction of gastric acid, and has the
effect of antacid.

Teacher: Why do aluminum hydroxide have the effect of antacid?

Student: Because it is a hydroxide, it can conduct acid-base neutralization reactions.

Teacher: Great, what about option (D)?

Student: Yes, sulfonamides are a type of antibacterial drugs.

Teacher: Great, what about option (E)?

Student: No.

Teacher: Why?

Student: The main component of Panadol is acetaminophen, which is a different drug from
aspirin.

Teacher: Very good, so we will choose (C)(D).

EHT SRR IR SEIAUILE 65 IERE - (ABIERR S G Ak
Ve IREEY) - (B R 7

B ALY -

LT Ryl TIEUE ?

B RRiRBR A A R G 2 LR - BN N - R A A

Hal

N

{9 R -
R i FDB)HEEIE ?
L TR R

ERl Ryl TTEEE 2
B FREGTERE - mIREEK -
LRl EEEHIR T ?
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40 LEghaky o

Ehl - REE - ANC)EEEE ?

240 ¥ @R bimE PRI EEENE - AHEEER -
Ehl . RfTEEE LR %HPEH}E‘ :

240 NREada bty TRz TS E -
ERl R ﬁB(D)%IﬁH)E' .

SR B Bl RS TR AR — T -

ERL REE - ANE)EETHNE ?

B ¥

ERl T Ry(HEEE ?

B4 LR T ER R ZRER ) o BT UCER 2R [F2EY) -
W REE > TR EEEH(C)(D) -

pIEE—
st ¢ SRR 7K EILE RITRRAEN -

Students can understand why hard water affects the cleaning effect of soaps.

(FL3Z ) What are the main reasons why synthetic detergents are more powerful than soap in

hard water?

(A) The sodium salt of synthetic detergent is soluble in water, while the sodium salt of
soap is insoluble in water.

(B) Synthetic cleaners will interact with acids, while soaps do not.

(C) Soap will decompose in hard water whereas synthetic cleaners will not.

(D) Calcium salts of synthetic detergents are soluble in water, while calcium salts
of soaps are insoluble in water.

(E) Synthetic detergents are neutral and soaps are alkaline.
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(0

FERE K > SRHERRILEAL E S BAPEIRE ) - HEERHN (T ?
(A)YERGHAERIRISNEAT /K > THEERYENEA A K -
BYEREZRIGHREEA > AL ENERRER -
(OREESFEREK P ofE - & ROR RN G i -
(D)ERERBIHSSEA K - TIAEERVSSEAEIK -
E)ERCEFR Kt - iEE Rt -

e

(PE—RR 110 EERAC ((BEEE) ST HiE BB 10 i)

fiZRH Solution :
A E e e & 85 T RISERE A K s & AR )UK » S EARERVE SRR » B (D) -

Soap will

precipitate in hard water containing calcium ions and magnesium ions, which will

affect the cleaning effect of soap, so choose (D).

EH

B

4 -
g
4 -
g

i -
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Teacher:

Student:

Teacher:

Student:
Teacher:
Student:

Teacher:

As mentioned in the question, we need to compare soaps and synthetic detergents.
What factors will affect the cleaning power?

It is mentioned in the textbook that synthetic detergents have better decontamination
effects than soaps in hard water, mainly because soaps will interact with calcium
ions or magnesium ions in hard water to form insoluble gray-white calcium soaps
or magnesium soaps.

So you think that such a chemical reaction will affect the decontamination function
of the soap, right?

Right.

Which of the options fits with what you just described?

(D).

Yes, that's great.

(e > MR E R S pE R - SEAE N R e R RS ?
AR RIERDK T SRR E R TROR T > TEEZRBICETE
EAREK ch ST e EE T EH - BB E S EsiEE E
FrLMRAEAE BB N e e B ERV RT5TRE > HIE ?

HHY -
AREEIAT - WRETT = (R AR CE 2
(D) «

Y > R -

YR AMBEARE TR B FEENRY S
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Environment and Chemistry
\

LT T R P 2 PR LR BB - ST SR S R
RITED 3t » M T R S AR R TR S 2 » ST a2 e
i -

AR S T S R S A A 23 AT DL | A R S
B~ R BEA TR o A ZEH S B R - SRR R N - MBS
P PR R -

E¥F thiE B¥F thiE
non-renewable energy | JEFFAERETR particulate matter R G
solar power KIGHE deodorization [ZH=E
reverse osmosis W2 precipitation b
ion-exchange resin BT AU HE ozone layer He g
filter R biochemical oxygen demand | 4 {LFTEE =
air pollution ZERIT biomass energy AERE
fossil fuel (BN ultraviolet RN
active carbon v PR renewable energy HARER
infrared LLHNGR acid rain [ s]
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nuclear energy A eutrophication E&t

global warming 2IKR{L greenhouse effect oz e
sanitize HE

E o be classified into . }

il &) : Energy can be classified into non-renewable and renewable energy based on its

sustainability of its use.

REVR AT R R A 8 1 o3 R EFRF AR RETREL R AR RET

E (2] be divided into . ]

%4 : Energy can be divided into non-renewable and renewable energy based on its sustainability

of its use.

REJR P Y A S My R d R AR RE TR LA A AE A

{ (3) in the form of . }

4« The surface of the Earth radiates the absorbed heat to the universe in the form of long

wavelength infrared.

HERRERTG R RAVEINMRIP L mFEHBEE AR I EE -

[ ® In addition to , . }

#47 : In addition to industrial sulfur-bearing emissions, volcanic eruptions also emit large

amounts of sulfur dioxide.

bR 7 TRV SRRBEIAN - KUt e R BN S (bR
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(5) meet certain standards .

4 - Household water must undergo treatment to meet certain standards for impurities, pH
level, salinity, organic matter, and bacteria content before it can be used.
— AR E KR BT - (EHARE ~ pH B 758 - AR R AE S B H T a—
TEREREABEREA -

o EEHE »

— ~ A TG IR S A N RV KR
Students can dispel myths about pollution factors in their surrounding environment.
T~ BRAR AT DUOH R AR S BT A IR A -

Students can use causal sentence structures to explain the causes of pollution.
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Students can understand the causes of environmental pollution.
(L) Which of the following statements about environmental pollution is correct?
(A) Carbon monoxide in the air will absorb the infrared rays of sunlight and produce
a greenhouse effect.

(B) Nitrogen oxides in the atmosphere, mainly because gasoline reacts in internal
combustion engines.

(C) Fatty acid sodium salts are easier to decompose than hard cleaners and less
polluting.

(D) The increased concentration of CO in the air caused the ozone layer crisis.

(E) Wastewater from electroplating factories contains fluoride, which can cause itai-

itai disease.

(HF30) YRR S AR > Al EHE ?
(A)ZESR T HY—F bk > GRUCKIZCHIKIING - 1A 25 -
BYKRTHVERE(LY) - EEER R UHEN AT R HE -
(C)EEHBPE%@%@&?%)??HEE%%% ) TR -
(D)z=5R T CO RIEH Eit A A e at -
(BE)yE K T Ka Y %&%ﬁﬁ °

(FEMERR 110 EERA ((EE2) SHUE EHE £ 58)

fZFE Solution :

(A) SRERERZZ AT I S bk hEEL -

(B) HEE(LY2A Ry 5 A S R Z A P HY SRS SE -

(D) EREF BN R A ZE B ALY -

(B) Jrfri 4 s 2R ig g -

(A) The greenhouse effect is caused by the increase in carbon dioxide in the air.

(B) Nitrogen oxides are caused by the reaction between nitrogen and oxygen in the air due to the
high temperature of the engine.

(D) The cause of the hole in the ozone layer is chlorofluorocarbons.

(E) Itai-itai disease is caused by cadmium poisoning.
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Teacher: What environmental pollution did we mention in this class?

Student: Global warming, ozone hole, acid rain, particulate matter, and water pollution.

Teacher: What is the cause of global warming?

Student: The increase of carbon dioxide intensifies the greenhouse effect and causes global
warming.

Teacher: Yes, the option (A) is incorrect. How is nitrogen oxide produced in the atmosphere?

Student: The high temperature of the engine makes nitrogen in the air combine with oxygen
to produce nitrogen oxides.

Teacher: So option (B) is incorrect. Sodium aliphatate is a kind of soft cleaner. Which one is
easier to decompose, soft cleaner or hard cleaner?

Student: Soft detergents are easier to decompose than hard detergents, so the soft ones are
less polluting.

Teacher: Yes, the option (C) is correct. What is the cause of ozone layer depletion?

Student: When CFCs enter the atmosphere, they will decompose into chlorine, react with
ozone, accelerate the decomposition of ozone, and cause the ozone layer depletion.

Teacher: Yes, the option (D) is incorrect. What is the cause of itai-itai disease from pollution?

Student: It is cadmium poisoning, not fluoride pollution.

Teacher: So the option (E) is incorrect.

T BERE SRR T R IR TS 7

B4 23Rkt - BRI - BRRR - RN - AT -

TN AR RERE LAY R 2

B4 ZRRPEI SIS - BURESENME > SR BkEL -

T 28R 0 FTLAA)EEIESEER - SR AR T2 88 LR E AR ?

B4 S| EREERTNENEN EEERSY) -

T FTDAB)SERR © AEHAlasnEE S a5 8 - o R R 15 B o L L )
VAN Y

B4 WMEREICERE M E BB S 5 o0l > PG4 MERE

ZET  RHVC)IERE - 55 AL EE Ry e hlE ?

B4 BERCYEARRREMEER > GHEERIE - TIEEEN S HAk
HEAJGHLN

T FTPAD)$E o FE R IR AR (T AL RS R e 2

B4 REhE o FEHRAYITE -

EHT BT PAB)BETAFE 35 -
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Students can calculate BOD and compare pollution levels.

(Z£3Z ) Biochemical oxygen demand (BOD) refers to the amount of oxygen required by
microorganisms in water to decompose organic substances in water within five days
under a certain temperature. It is generally measured in ppm. The larger the BOD
value, the more organic pollutants in the water. Take the water quality of two rivers
for testing:

Acriver: take 1.0 mL of sample, add distilled water to dilute to 100 mL. The dissolved
oxygen content of the solution was measured to be 8.3 ppm after dilution and 2.0
ppm after five days.

River B: Take 1.0 mL of the sample, add distilled water to dilute to 100 mL. The
dissolved oxygen content of the solution was measured to be 9.5 ppm after dilution
and 4.0 ppm after five days.

How about which river has more serious organic pollution?

(30 AMEHFRBREEE—SRE T KPRAEYHE L HNRK YR8
R T EERE > %L ppm REAL - BOD {HHOK » For/KH a5
VYA o S HIR R E/KE TR -

AT HEGEBR 1.0 mL - fizsed/KiakERL 100 mL - Mk IS RHS S 2R
8.3 ppm » FL H&FHIR 2.0 ppm
BIHJIT = HEAS 1.0mL > fIZREE /KRR 100 mL - Mk & IS/ a R G S 8 R
9.5 ppm > F1 HZFHIR 4.0 ppm
s YR — (R A ) 5 2 e = 2
(HEMERR 110 EERA ([BEE4) FHUE HE 4-5)

fZFE Solution :

A4 LT EE S 8.3-2.0=63

BAJIHVAEEFEEER 95-44=5.1"

AHJIEIAA LT EE > B IHVAELFEERE - L A D5 E
The BOD of River Ais 8.3 - 2.0 =6.3.

The BOD of River Bis 9.5 -4.4=5.1.

The BOD of river A> The BOD of river B, so the pollution of river A is more serious.
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Teacher: According to the question, what is biochemical oxygen demand?

Student: The amount of oxygen consumed by microorganisms in water over 5 days.

Teacher: If biochemical oxygen demand gets higher, will the pollution become more severe?

Student: Yes, it will.

Teacher: How do we calculate the biochemical oxygen demand according to the known
condition?

Student: We can use the original dissolved oxygen amount minus the dissolved oxygen
amount after five days.

Teacher: How do we calculate the biochemical oxygen demand of river A?

Student: 8.3 ppm — 2.0 ppm = 6.3 ppm.

Teacher: How do we calculate the biochemical oxygen demand of river B?

Student: 9.5 ppm — 4.4 ppm = 5.1 ppm.

Teacher: Which river has higher biochemical oxygen demand?

Student: 6.3 ppm > 5.1 ppm. River A has higher biochemical oxygen demand.

Teacher: Yes, that’s correct. Therefore, the pollution of river A is more severe.

Ehl MR E AL - (R ERAE

B4 KPWREEEs S iﬂ’\]ﬁﬁeﬁﬁﬁ%ﬁ% RHVE -
N SBHEAEYFERERSRD AR EASER AR ?
EHl  MRIBCRIGRG - WEETREA(REE

B4 ﬁdf’ﬁﬂuﬁﬁﬁzlié’]@’ﬁi}ﬁ%ﬁElfﬁél’ﬂ%ﬁ%i °
EHN  WEETE AN LFREE ?

B4 0 8.3 ppm — 2.0 ppm = 6.3 ppm

EED C AMEIETE B IV AELREE ?

B4 0 9.5ppm — 4.4 ppm = 5.1 ppm

EE . W—fRm) A LR A ELLES ?

0 6.3 ppm > 5.1 ppm » AJAJIIVAELFAERS -
L 2T FTRL AT S A e -

«_
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N Modern application of chemistry

FE L/ NEI B S A PR A T R ETRORARE R M E R R e - AR RORERE LA
FORJEMB ¢ AP TR RI R - R R A ATk OB s - T

R AR G R T (R -

H S AR T SR B A (A TOGRIHFORB R ~ AR R B AR

HEFIRTE B > NEE AT LG E AR A G AR - AR AR et R (0 IRy > 2248

A At PG R TR FTSCRAVE R ER ~ 0% ~ FRAR AR -

BEF thiE ¥ th3
electron BT hydroxide ion AR T
electron hole H[H hydroxyl radical SR B HE
nanometer ok graphene Y ates) o
carbon nanotubes N = catalyst eyl
green chemistry GReLER atomic usage efficiency | JFFEHIRER
photocatalyst e

TR EiHT P 0o IIFLEEREFT Y o
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be applied to . }

HGR

Nanotechnology is applied to physics, chemistry, biology, and engineering fields.

FORPHSE Y ~ (BER ~ AW TRE<HIS -

convert into . }

: Electron hole will convert hydroxide ion into hydroxyl radicals.

BgHa sl T Ethaa g hE -

be used in . }

: Titanium dioxide is often used in correction solutions and sunscreen products.

S R I TE RS -

be equal to . ]

: The atomic use efficiency is equal to the percentage of the total mass of target products in

the total mass of reactants.

FFEARCRER HIREVRE 8 S BV E S E e -

multiply by . }

: We can multiply the molar number by the molar mass of the molecule to get the total mass.

HMUERESRL TR ERBLIEERESE -

divide by . }

HGR

116

We can divide the total mass by the molar mass of the molecule to get the molar number.
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Students can understand the relevant application of chemistry and the concept of green

chemistry in modern life.

= BRI RTOGR ESORRHSAEA TS T AVIER] -

Students can articulate the applications of nanotechnology in everyday life in English.
w FIERER o8

plE—

SE ¢ AR T RAORRAE A E T HIER -

Students can understand the application of nanotechnology in life.

(3L ) Which of the following statements about nanotechnology is false?

(A) Nanotechnology applications have been distributed in physics, chemistry, biology,
and engineering.

(B) Nanotechnology is widely researched because products are developed that reduce
resource usage.

(C) Carbon nanotubes have the characteristics of high mechanical strength and high
conductivity.

(D) Nanophotocatalysts generate electrons and holes after absorbing ultraviolet rays in
sunlight, which can decompose organic matter.

(E) When gold nanoparticles catalyze the reaction of alkenes to form alkanes, the

size does not make a difference.
(F32) THIERIZRRBHGROI A 2 gEER ?
(A ORI ER E ey E ~ (L8~ A TR G -
(B) ZORRH 2 Pl Az Bl BEIZ HIBHST - 2R R B 8 HH b2 i o] AR E R (E A -
(C) ZokbiE Hatétonrs - SEaERE -
(D) 7R AR BUR P E R SRS MR A% > FEABE BB - m] oAy -
(B) &R FER LR R A BEER - ARZHERTA/NIRE -

(FEMERR 110 EsfA ({BE24) SHIUZE 55 185 H 4RE 4-6)
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#ZFH Solution :
BRI EFEB L e SRR FEE AR L anRes » BEBE RS Inm T

[ -

The efficiency of gold nanoparticles in catalyzing the reaction of alkenes and hydrogen to

produce alkanes decreases with the increase of their size.

Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:
Student:

Teacher:
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After this class, what do you know about nanotechnology?

Nanometer is a very small scale, in which materials have special physical and
chemical properties.

As we know today, what applications does nanotechnology often have?

Carbon nanotubes and nano photocatalysts.

Let’s take a look at this question. Has nanotechnology been applied to physics,
chemistry, biology, and engineering?

Yes, nanotechnology has already been applied to physics, chemistry, biology, and
engineering.

So, the option (A) is correct. Is nanotechnology widely studied because its products
can reduce the use of resources?

Yes, nanotechnology is widely studied because its products can reduce the use of
resources.

So, the option (B) is correct. Do carbon nanotubes have the characteristics of high
mechanical strength and high conductivity?

Yes, it is often used for cables and electronic components.

Wonderful. So, the option (C) is correct. What will happen after a nano photocatalyst
absorbs ultraviolet rays in sunlight?

Electrons and electric holes will be generated. And then it will convert hydroxide
ions into hydroxyl radicals to decompose organic matters.

Yes, so the option (D) is correct. When gold nanoparticles catalyze olefins to
produce alkanes, will it be affected by the size?

Yes, it will decrease with the increase of its size.

Why?

The smaller the size, the larger the surface area of each atom. Therefore, the catalytic
effect will be better.

Yes, so the option (E) is incorrect.
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EhD  EER LR BRI TORREC AL ©
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{EEME -

RN RS RIEMIRERRRECE A (TR IEAE ?

B T SORRE ISR -

Zhl . AERMAREEE - SBREFORPHIERESE A ~ (B8 - £ T
ZH?

B B RREHIERE e ~ B8 - AV TR F -

ERH - FTLAA)BEIH IR - 55 M SRRSO T R 5% LAY 28 b v AR ECEIR S8 FH T <2 21
BEZ IR 2

B0 B ZORRHERIA BB s Ay bn v DU R i Z 2R Z BT 5T -

Rl FTLAB)ERIHIEHE - SRR AORERE B e tiRoRe - s EEMEFRENS ?

B2 2 NILEERHNESE K E T -

RN AREF > AT PAC)ERIEIERE - SRR CIBE RO e Y RS MR G e A TR
0E ?

B2 gEAETHER > ks rEtas v mE o ey -

ERl : JEHY > ATLAD)EEIHIENE - S5 SRR E A LR R A e 8ty > &2 R
FER/ NI G 2

B g G RZAYE I T -

Rl Ry(TEEE 2

B 0 NRRSUN > SR T AYREREOR - RIS -

ERl  EHY > FTLAE)EEIHERR
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Students can understand the meaning of green chemistry and learn to calculate the

efficiency of atomic use.

(ZE3Z ) Glutamic acid reacts with sodium hydroxide to obtain sodium glutamate (monosodium
glutamate). In industry, microorganisms are used to convert sugars into glutamic acid,

and the reaction formula is as follows

C12H220]1 + 3 02 + 2 NH3_* 2 HZN_?H_COOH + 2 Coz + 5 Hzo
G2 () (7 (CHy, @4) (1)
|

COOH
(147)
Given that the number in the parenthesis below the molecule is its molecular weight,
which of the following percentages is closest to the atom economy (atom utilization
efficiency) of the reaction equation above?
(A) 72
(B) 62
(C) 52
(D) 42
(E) 32
(130) BHEREEL G A LI IE - SRR RS (WRFE ) » T3 LR A YR B
R > R ER AT
Cdﬁ&y+30f+2NHr+2HNF$H—COOH-F2COfF5mO
(342) (32) (17) ((lez)z (44) (18)

COOH
(147)

ERGF FIESR PN Ry T2 - Al ESIRFESAY R &8 (R{EARL
) I NI —EE % ?

(A) 72

(B) 62

(C) 52

(D) 42

(E) 32

(FEfgRR 110 FERA ((BEEe) HBIUE 55188 H HEE 4-7)
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#ZFH Solution :

JFFEERCR S B R EY R E B 5 N EYSE BRIt -

BIREY R > 785 147 F5ESE 2mole » HFESE Ry (2 X 147) T2 IEY)HIEE
EER 342+ (3 x32)+ (2% 17) » Nt - R ERRCR =

[(2 X 147)/(342+3 X 32+ 2 % 17)] X 100% = 62% -

The atomic use efficiency is the percentage of the total mass of target products in the total mass
of reactants.

The target product is glutamic acid with a molecular weight of 147. If 2 moles are produced, the
yield is (2 X 147) grams, and the total mass of the reactants is 342 + (3 X 32) + (2 X 17).
Therefore, the atom usage efficiency =[(2 X 147)/(342 + 3 X 32 + 2 X 17)] X 100% = 62%.

Teacher: This question is to find the atom economy, which is also called atom usage
efficiency. How do we find the atom usage efficiency?

Student: The atomic use efficiency is equal to the percentage of the total mass of target
products in the total mass of reactants.

Teacher: What is the target product of this question?

Student: Glutamic acid.

Teacher: Have we learned how to calculate the total mass with the molar number and the
molar mass of a molecule in junior high school? What is the mass of the target
product?

Student: The total mass is equal to the molar number multiplied by the molar mass of the
molecule, so the mass of the target product is 2 X 147g.

Teacher: How to find the total mass of reactants?

Student: 342 4+ (3 x32)+ (2 x 17).

Teacher: What is the atom usage efficiency?

Student: [(2 X 147)/(342+3 x 32+2 X 17)] X 100%=62%.

Teacher: Therefore, choose the option (B).

RN EEEAEREFETEOEMEAEIE - LR T EEARER - SRR R T
{5 I8 2

B4 R EARSCRER HREYRE &S NEYRE B ot -

Sl AbE R AR EY I ?

B2 AR -

EEG . BT AEEEOMAEEENS TR EEEERNEER ? I HEEYHEE

N

BRE?
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A el K S FEY S E & 7
342+ (3% 32)+ (2 X 17)
Fr AR FEReR R %) ?

we HFFCEFREFLY <

WHEFNEHERU D THEREEE > FTL HIEREYRISREEEN 2 X 147

[(2 X 147)/(342 + 3 X 32 + 2 X 17)] X 100% = 62% o

AT LI ZE155(B) -

B¢ op o
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BSNEEER More to Explore

o TITREREFT S

Ward’s Science featuring Ward’s World

TRt e PR R A B - AR - AR
(HASEA RN

https://wardsworld.wardsci.com/chemistry

Middle School Chemistry

PRt B A se B R fe g | BB EE  HER o
https://www.middleschoolchemistry.com/

American Association of Chemistry Teachers

EHBEMEE S > REEMSERBETE R
https://teachchemistry.org/

Khan Academy

TR - AR B R R A

https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder

e ERER > R T2 BEHEHMEAR -
https://phet.colorado.edu/
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A Reference Handbook for Senior High School Bilingual Teachers in
the Domain of Natural Sciences (Chemistry): Instructional Language

in English
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