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The Basic Structure of Substance
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1-1 TREEEY
Elements and Compounds
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DHREHY AR T it RBUL EPIHTE S -

EF thiE EF thiE
glucose ) calcium §5
carbon he compound L&Y
sodium £ mixture BEY
chlorine £ pure substance &g
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[ (1] . However, . ]

#4] : Compounds are pure substances that can be chemically decomposed into other substances.
However, elements are pure substances that cannot be chemically decomposed into other
substances.

{b&YE A IRAEE A i A By 4ird - 28I > TR A TREETTA
TR EAYTE SIS -

[ (2] , while . ]

4] © Sodium chloride is a compound composed of a sodium element and a chlorine element,

while the properties of the three are not the same.

FULIZ TR AR BT R EEY) - HE=FMEEHAHE -

{ (3) is named after . }

4] In Chinese, every substance is named after its different forms at normal temperature and

pressure, and then expressed by its radical.

oA G EUB TR E R B N2 A RGN > HLAREEERR -

[ (4] gets its name from . ]

4] : Some elements of symbols get their name from Latin, Greek, or English.

—EERT RV AR B AL TR - WlREE S
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s BIREERE o8
BlzE—

SREH ¢ B4 N EAHIE TR A — A LB AR AR - THLEWTATLL - AR
HMERGEH -
Students can solve the problem as long as they know elements cannot be decomposed

into other matters by ordinary chemical methods but compounds can.

(L) Which of the following can be decomposed into other matters by general chemical

methods?

(A) Nitrogen
(B) Water

(C) Gold

(D) Magnesium

(o0 MR —RABE TR H AP E 2
(A) &R
(B) K
©) s
(D) 7 (MR R TP EAR 3)
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fiZ8H Solution:
TCEAN AR EMYE - T{EEPI T LL > #EEB) -

Elements can no longer be decomposed into other matters, but compounds can, so choose (B).

Teacher: What are the key ideas for this question?

Student: It can be decomposed by chemical methods.

Teacher: Yes, is the matter that can be decomposed by chemical method an element or a
compound?

Student: Compounds.

Teacher: Then, which one of the following options is compound?

Teacher: Probably (B).

Student: Yes.

LD BRI E AR R R 7

B4 0 geReE AR

EH OB ARERMERA SRR TE TR B (L EY) ?
24 ta? -

Zhl - AR R e ?

Zhl . HREEB) -

B4 e
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Students can solve the problem as long as they know how to name elements of solid,

liquid, and gas in Chinese.

(Z£3Z) Mg~ C ~ Br~ Hg ~ Al ~ H ~ He. How many are liquid elements at room temperature?

(P30 $E~ B~ R 7R B | A SBEDTRAER RS NERREAVEE R ?
(A) 4
(B)>5
©1
(D) 2 (IR G R TP B 3)

f#R= Solution:

HEA TK, NAERIER - R ETT R Rk AR - #UEE(D)

The only radicals with "water" are bromine and mercury, which shows that these two elements
are liquid, so choose (D).

Teacher: What are the key ideas for this question?

Student: Liquid element.

Teacher: Yes, how do you determine the state of the elements?

Student: Radicals.

Teacher: That's right, therefore, what radical should we look for for liquid elements?
Student: "Water" radicals.

Teacher: Great, who are the liquid elements among the options?

Student: Mercury and Bromine.

TR EEE — RV RR B Ry 2

B RETE -

R Y o HREZ A HIET T R AVARRE 7
B4 HE -

T 288 0 FTLURRE TR B R ?
B K H-

EE: RYF - FTLUEHT AR RRETR ?
B4 KANR -
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\ Common Elements in Life
REIZ BB EEAEN N ETCE NS e RSB T ENIEE B T2 E4E FRER -
FifiFE SRR REAT B2 AR A TRV B 7 - A4 AR FIER Y -

AEERTELE S DA SR AYEE S S TR AVRHE - Se DR A RS TR e EY)
HEMAEAAERSEL THTRIMEEYHER -

BEF thiE BEF thiE
coal B R metal B
nonmetal IEEE silicon W
conductor S silicon wafer T 5
copper ] graphite hE
sulfur i graphene GE%
aluminum it diamond Bh
mercury 7K malleability TEREM:
gold &

RY fATEEERETREY (B FERR



fo}’eolf; e 2 e Jhe— ( A ) A - e .
OV g T 2 R P 0e HIFEEREFLY <

[ o is the only . }

#5147 : Bromine is the only liquid non-metal element.

SUEME—HRREIE BT -

[ (2] is the most ./ is the -est . }

#4) + Gold is the most malleable metal.

[ ® For example/instance, . }

4] : For example/instance, copper is a common pure substance.

BIARER  HE RAEE -

o BEEE »

—  BWPAHERE B - TR R -
T B AE TR RE S [EEATEE R AR e R
BT DAL A AR M B A FE > HAE R A P& BB e E R BB
DItfEORERAE T fi#
V0~ AT USete B S A e R IR BB R A M - AR SR A Ry fHE(Why) AR HECR
ARG LIEEE M B (E# SR EER I E L
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Students can solve the problem as long as they know general properties of metal elements

and nonmetal elements.

(Z£3Z ) There is an unknown substance, which is glossy and malleable in appearance, with
good electrical and thermal conductivity. Which may be this substance?
(A) metal
(B) nonmetal
(F30) A—RAWVE - SMREACE - IYEFER EAERN: - RIFHVEEMRIEEL
M - SEEE — (B AT RE Ryfa] ?
(A) &8
(B) FEzfE
(EM R A EE R T H R 3)

f#%E Solution:

BB AwE R HA B AR « EEN - EEE - #UEA)

Metal has a metallic luster and has good ductility, electrical conductivity, and thermal
conductivity, so select (A).

Teacher: What are the keywords in this question?
Student: Gloss, electrical conductivity, thermal conductivity, ductility.

Teacher: Yes, is it metal or non-metal with these characteristics?

Student: Metal.

LT SRR E YR R 7
Bt s HEME - EEVE - RN -
ERL R FHABERENESBEEIERE

RYf AR R TRL R B EERR
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st ¢ B4 HEAIEE R R E R AEAE RTS8 IERE - Students can solve the

problem as long as they know the properties and basic knowledge of common elements.

(Z£3Z ) Which of the following is a wrong statement?
(A) Aluminum is the most abundant metal element in the earth's crust.
(B) Silicon is the most abundant element in the earth's crust.
(C) Graphite and diamond are allotropes. (A chemical element can exist in two or
more separate physical forms.)
(D) Gold is the most malleable of all metals.
(FP30) #REE FFIR ] gER 2
(A) snER T EREENEETE
(B) WHEMRTEBERIH -
(©) AN R/ERETE -
(D) eAmERTIEREN - (EPR IR B A EE R T H R 3)

f#®H Solution:

EFER/B) AW ERPEEETNE » MAEERZHY

The answer is (B) because the content of silicon in the earth's crust is second only to oxygen,
not the most.

Teacher: Is aluminum the most abundant metal element in the earth's crust?

Student: Yes.

Teacher: Yes, I would like to ask whether the content of silicon in the earth's crust is the
most?

Student: No.

Teacher: How should I amend this answer?

Student: We should turn “Silicon is the most abundant in the earth's crust” to “the content

of silicon in the earth's crust is second only to oxygen”.

ZH MRS MR T S ERSENEBILR ?

BA Ee
ERL %8R FREW RS T ERERIH?
B4 R

LRl APER I MR AT B AU BRI A s B A R R S 2R Y
B B TWEMRT S ERRSH ) BUK T WER T S B E TR A -

10 YRR R TR P E R R
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Structure of Substances and Atoms

AEIRE AR s E IR - DURCAEIMER] ~ B3 - REEE Y R E R > 1A
SR A e R R T B MRV R S A - BRE T SBAEEEEEIA RS
RIS > FE IR TR A E o SRR A T AR B SR R T TR A
Pt BRI E TG - BIETE BB T RIS -

R Al ] DALAR EELH R A RIS [ B A T AR S (R ER R P TR R 5 AR A - |
DUE s AR IS o5 [ BB A S T e (B 8y -

B¥F thEE BEF thiE
electron BT atom JFF
Dalton 78 HH Atomic Theory R 55
isotope EikieE proton Ehn
Thomson SRR neutron -
Rutherford fIZETE Chadwick EENTA)
structure Gt
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[ O Itis possible that . }

f7la) : It is possible that there are no neutrons in an atom.

—(ER TR AT -

[ (2] consists of . }
i) © A substance consists of a certain number of protons, neutrons, and neutrons.

VB EEENE T BB

[ 3] can be made up of = can be composed of . }

4] : The nucleus can be composed of positively-charged protons and neutrons.

i A IR R E T B A Y T4 -

[ O 1 found that . }

4] : 1 found that an element and its isotope have the same number of protons.

W RYE B FE U RA B ENVE T -

o BEEHE »

— ~ BFTEEARR TR SRR > R A TR TR NE A (BT BT T -

=~ FATRT AL SRR A ) ER AR R - M B AR A TP AR SR AR T R IR 4 - DUERR
BT g

=~ T DR A A SRR R A AR [0 > RS A R (Why) 2 ORER
A& LU EE K B B3 ST AR AR -

12 RY fATEEERETREY (B FERR
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Students can solve the problem as long as they know the order and content of the
historical development of atomic theory.
(Z%3Z ) Based on the time sequence, please put the following findings about atoms into the
right order:
A. Dalton's Atomic Theory
B. Rutherford’s Atomic Model
C. Thomson’s findings of neutrons
(A)ABC (B)BAC (C)CAB (D)ACB
(th30) AR R ERY LR - B - 4~ AZHREERFPIH]
- BHERHIR T £~ EEERHETE N SARAERIRET
(AFHZA B)ZHA OARFHZ D)HRHZ

(4% H https://www.phyworld.idv.tw/Nature/Jun_2/htm/UNIT_3/05.htm )

fZFH Solution:

-~ EHERR R R (PETT 1803 )

Z » FUZEERR R A (PEIT 1909 4)
CHARAREE T (P 1904 52)

A. Dalton's Atomic Theory (1803 A.D.)

B. Rutherford’s Atomic Model (1909 A.D.)

C. Thomson’s findings of neutrons (1904 A.D.)

Teacher: When did Dalton launch his Atomic Theory?
Student: In the 19th century.

Teacher: When did Rutherford launch his Atomic Model?
Student: In the 20th century.

Teacher: How about Thomson’s findings of neutrons?
Student: Also in the 20th century.

Teacher: Which one is farther from now, Rutherford’s Atomic Model or Thomson’s findings

of neutrons?

Student: I guess it is Thomson’s findings of neutrons.

13 BIY AT O TRL R R W RS
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Teacher: That’s right. Rutherford introduced the Atomic Model in 1909 and Thomson found
neutrons in 1904.

LRl A E TR R SRR ALY T 2

B4 £ 19 -

LR RIZEARARF AR AR 2

B4 fF 20 THED

LRl SARLE(TRESRE T ?

B UEAE 20 e -

Ehl  BHIZEES R R TR BESRAS IR T 7 WL ?

B PIRESARE EIRET -

LRl Y - AIZERRAEPETT 1909 SR R TR TS RAAEETT 1904 FE83RE T

pIEE—
st ¢ AR SR EEREE B IR 15k R A Sepii bR -

Students can solve the problem as long as they know the atomic theory proposed by
Dalton.
(F£3Z ) Which of the following statements is not included in Dalton’s Atomic Theory?
(A) Atoms are the smallest particles of which an element consists.
(B) An atom can be divided into atomic nucleus and valence electrons.
(C) The same elements are with the same number, mass and size of atoms.
(FF320) DURNBIEROL > AR EH R TSRS 2
(A) JRT BB AT A P E Y B ML T
B) R aHEs SR T RINEET
(C) MEPTEAVET - [RTEHEE A/ NIHE

(244w & https://www.phyworld.idv.tw/Nature/Jun_2/htm/UNIT_3/05.htm )

14 B AR EERE TR B FER
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fiZ%H Solution: :
EHEARIE AT L& -
Dalton still did not know that an atom can be divided into smaller parts.
Teacher: What about atoms did Dalton introduce?
Student: He introduced the theory that elements consist of indivisible atoms and that all
atoms of the same element are of the same number, mass, and size.
Teacher: What else?
Student: He also included the fact that that atoms can neither be created nor destroyed.
Teacher: So, he did not know that an atom can be divided into smaller parts, right?
Student: Yes.
Teacher: Therefore (B) will be the answer.
RN EHEARETER YR R ?
B4 fREE A AT FIE A - BAEMHETRNE T - HEFE BN
FIHEE -
N EAHEARE ?
B4 iR R T A AS e -
N LA 2 SR R T A DA o B R/ N - S 2
BB
EEl . FTAEZEZ®B) -
15
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-4 EHAR
Periodic Table

ARG T 4aF HSF IR AT R T R AR MR M S R T 2O R R AR R
TEETTRAIEE AR A -

LR AT S R S T R IR MR ER AR AT o PR DT IR (A B i
BEAFSCAA > REIEEBPI RS AR - AERAERTR AN - BIER LAY
RS ~ ARIEVEEME - BRISGEIGRIG ) - s o] DI A S E R DL sE iR R st

TLRBEIZE -

H

BEF thEE B¥F thiE
crust "% alkali metal group A
halogen S3EN alkaline earth metal group Hp < B
mineral oil W periodic table HHERFRE
activity EME precipitation JUE
group % noble gas PR

16 B?f RS RS TREE R R
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[ (1) all of them ]

4] + Lithium, Sodium, and Potassium react violently with water, so all of them are alkali metals.

# > RIS K S ERIZY - BT AR TN S R 28 -

[ ® both and ]

ffil4) : Both Iron and Copper are common metals in daily life.

SRR RS T RS

[ © be arranged by . ]

4] © The periodic table is arranged by atomic number.

IR HRIE T FRANIRS ] -

[ O the row/column of ]

#14)(1) : The rows of the table are called periods.
FHR Y FE R 8 H -

fi14)(2) - The columns of the table are called groups.
PR TIE R )R

o BEEHE »

— ~ WIFI TR BEERES A T AR HoT R AR AR M -

= WFRIR TR EIER A ER T = A LR E -

=~ TR DAL R ) (M SR AR ] - iz HLAE R A TR G 2220 e SRYARCEL - DAREPREZAE T
it -

V0~ BT LU et B RS e B AR R A B - F SR S (TR (Why) 2hfE PRER
A LU R K B B3 ST AR AL -

17 RY fATEEERETREY (B FERR
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Students can solve this problem as long as they understand the meaning of the row and

column of the periodic table.

(L3 ) Which of the following statements about the modern periodic table is false?
(A) The columns of the table are called groups.
(B) The rows of the table are called periods.
(C) Elements from the same period of the periodic table show similar chemical
characteristics.

(D) The periodic table is arranged by atomic number.

(0 TR IR OT R AR R AR o a5 2
(A) ZEEHRATE T Ryl
(B) #EHAZRAS IR R 15
(©) E—HEHRY TR {LEEEEE
(D) B EET AR/ N

f#RH Solution:

[E]— R TR AL AR - #(C) R

Elements from the same group of the periodic table show similar chemical characteristics, so
(C) is false.

Teacher: What is the modern periodic table arranged by?

Student: Atomic number.

Teacher: What are the rows of the periodic table called?

Student: Period.

Teacher: What are the columns called?

Student:  Group.

Teacher: Do elements from the same period or group show similar chemical characteristics?
Student: Same group.

Teacher: Therefore (C) is false.

18 BIY AT O TRL R R W RS
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T BT R LA/ 7
B T -
R AR B ©

B -
A BT R 2
M

i F BT R L AR 2
B i -
A FTLAC)BIERAT -

pIEE—
SR ¢ 24 H AR SO T R IBIR T A E A TR A LEMEE - BIATSERGE -

Students can solve this problem as long as they recognize different groups and their

chemical properties in the periodic table.

(L) Which of the following elements will react with water similarly to lithium?
(A) Non-metallic elements of the same group as argon
(B) Non-metallic elements of the same period as argon
(C) Metal elements of the same group as potassium

(D) Metal elements of the same period as potassium

(FF30) ARSI T 2R E K S A SR S EA (L 2
(A) BE[E—IFNI B TR Y
(B) @B EeE TR
(©) HEfE—RREB TR E
(D) EgE—HEIA @ TR S
(EXH 104 F£5%5)

19 BIY AT O TRL R R W RS
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fiZ8H Solution:
B —IRA LM EEE - BN S - FEEN B TEAW - 8

Elements from the same group show similar chemical characteristics. Lithium is an alkali

metal, and the elements that also belong to the alkali metal are sodium and potassium.

Teacher:
Student:
Teacher:
Student:

T -
B
4 -
B

Do elements from the same period or group show similar chemical characteristics?
Same group.
What are the elements of the same group as lithium?

Sodium and potassium.

:[

— IR R TR LSRR
_Ab‘gg o
EASH[E]—HRAY T 2R A TR 2
SIS -

al

SRR 2 s S ST 2 L ]
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1-5 AFE({EET
Molecules and Chemical Formulas

AEEETAAN AT DL R B AR A BTl B IR - B0y A R (4 > e s AR RVt
23 MR LEVRIEMESERFRRNE -
FEAR 6-3 RS T iy Frdnk , BUAE > NI EEAEI & 4™ ~ BEY) -~ t& 1k
GV AT LA ORI > MEEIRFERC © o0 Ry ) MIEEEGE SR A - BRf& AT i) DB RO
o (E RSB AR AL ) > FreE BERHY AN

EF thiE EF thiE
proportional EEBIHY mixture BE)
molecule T pure substance “ivrg
molecular STy oxygen HR
inert gas TEM RS atomic group [T
chemical formula | {EE2= carbon dioxide =¥ (i

2l BIY AT O TRL R R W RS
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[ (1) be further classified as . }

#5]  Pure substances can be further classified as elements and compounds.

WYIE ] I Rt ER LS o

[ (2) be written first . ]

fH14) © The name of the metal should be written first in salt.

TR B S B -

{ © the difference between and }

#f14) © The difference between elements and compounds lies in the type of atoms.

TR EE VIR R SHRF AR -

[ (4] be piled up by . ]
4] : Metal elements are piled up by a single type of atom.
< B L 2R FH B JR R R FTHEER T A

o BEEHE »

— ~ FMIF A EE R TR R A TR T TR

= BRI TR B T RN T B T B -

=~ WA DALASEEE R ) 2 B2 AR £ R - G HAF A &) T e s B R - By RS,
DIEORERAE T /8

V0~ A TT Uete BE RS AU e R IR A AR SR A M1 - AR S 4 Ry (TR (Why) AT DR
A G LU M B (S5 S 2GR AL -

RY fATEEERETREY (B FERR
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Students can solve the problems as long as they understand the microform of material

composition and the properties of elements in the periodic table.

(L3 ) Which of the following statements does not match the current particle viewpoint?

(A) Oxygen consists of two oxygen atoms, so it is an element.
(B) Helium is an element and an inert gas.
(C) Elements consist of a single type of atom.
(D) The smallest particles that can present the chemical properties of substances
are elements.
(30 NHIWR— ARG RS H ATH 188 2
(A) FRBRESEF T > FrlETR
(B) AR e TR - e HEERE
(©) JLEEHE IR T ATl
(D) FERBIGIE(LEEENR/ ML TRTE
(04 E B — HRCBET I SE 273-5 )

fi#RE Solution: :

ST ERERIR YA LR E R ML T - BU(D)EEIE AR -

Molecules are the smallest particles that can present the chemical properties of substance, so
(D) is false.

Teacher: What is the difference between elements and compounds?

Student: Elements consist of a single type of atom, and compounds compose different atoms.

Teacher: Yes, so (C) is correct. Is it true that oxygen consists of two oxygen atoms?

Student: Yes, it is true.

Teacher: So (A) is correct. What is an inert gas?

Student: Inert gas is an element that exists as a monatomic substance.

Teacher: Yes. Helium is an inert gas, so (B) is correct. Why is (D) incorrect.

Student: The smallest particles that can present the chemical properties of substances are
molecules.

Teacher: Therefore (D) is false.
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JLE R TATRHRL > T b &Y EIREA R TR -

BT > FTLAC) R IR 35 SR H R S 5 FTaH 2 (R hAY I 2
EHY

FTEA(A)ZIERERY » AR EETE MR 2

TR R LR T B R TR -

BN T RREREIE RS - SUB) B ENT  AND)EET Ryl ft 2
RERIEYIE L E R ML T &0 T

e > FTLUEREEZEEED) -

BlE_

S -

B4 HEUNIE( L A E 5 A R B2 A P T R R B RS E - Bl
AISERR LR o

Students can solve the problem as long as they know the general rules of writing chemical
formulas and interpret the meaning of element symbols and numbers in chemical

formulas.

(FL3 ) According to the general rules of chemical formula, Which of the following statements

about the chemical formula is wrong?

(A) CO2 represents carbon dioxide, which consists of a carbon atom and two oxygen
atoms.

(B) Silver is piled up by many atoms, so it is represented in Agn, and n means
there are many atoms.

(C) Metal elements are often written first and followed by nonmetal elements, so the
chemical formula of sodium chloride is NaCl.

(D) 5H20 represents that there are five water molecules.

(=0) BRAEERAHYERAT - AR S B2 AR (T g R 2

(A) COx» TR E (bl T+ » FH— (R IR I &7 - Fraa g -
(BEREBHRZS IR B » HILM Agn TR » n RNEREBRET -
(C) BN Be@miin LIFeBiai B TR S keBoRam.
Rt &L 22 =55 £y NaCl -
(D) 5H20 FnA A f/K o+ -

( L4 B Ebkhiz 6-5 i)

BY g ERRE TR M EH BT F
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fi#RH Solution:
SBTREFELUTETIRRR IRV EEAE K Ag - BB E K((B) °

Metal elements are directly represented by element symbols. The chemical formula of silver is

written as Ag, so the answer is (B).

Teacher:
Student:
Teacher:
Student:
Teacher:

Student:

1 -
B
4 -
g
4 -

B4

Are metal elements piled up by a single type of atom?

Yes, they are.

Do we need to write an n to indicate that there are many atoms in metal?
No, we don’t.

How do we write the chemical formula of metal elements?

We can simply represent it by the symbol of the element.

i W] S BT 2R 8 FH B — R B T ey 2

2o
ISB TR R E R —(H n RH RS TS 2
ENE S

AT RA LA e 2
HRLUTETHRRR -

B AR EERE TR B FER
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Chemical Reaction

BTRALEIREASM bR S JTEE ~ IR
BT LATE AR T GE R BIEE - TRES

AR AR E R — A YR Y B R BRGSO
HHSE— 2 TLERE | - EEERIE PR TR A R R R LR SUEAY A AR ]
DI AR (224 b E 22 B B S B B IEAE B A (LR S FEAYBR & » W S e Mt B2 T 1L
BNIENER IR ) K T REV o DIEARREE E AL E -

n 0 (F RS R A MEVE AR A A B A IR 8 185 R A A i B R S R AH BB L IE -
AR LS E G - N ILERE th 2Rl fR 2 ARG B R 5 AU 2% ~ R BIRIER R B 4] > 2
SR BERAE BT HIBRAT AL
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2-1 ERMEERE

Common Chemical Reactions
\

FERE/NGT > ERAERRERE IR BERSE - s R SRk S E /A RBH B LA B BB R
INGRFTIIENE B - FRERAESTSR LB BRIV E L - BERAVERG « B AL KB
AVEESE -

R > ERTRELUE R o E = MBI A - AR e 5 R
A GBS - IR B BB ERAR - SRR AR H A S IR E SR A
HR B 22 2 HIAHED -

B¥ thE B¥ thE

exothermic i€ endothermic MKz 24,

mass BE precipitation U

sodium carbonate diesen) clear limewater B DIK

chemical reaction/ physical reaction/ .
{EER EM LR L PIEL FEYER b

chemical change physical change

baking soda/ sodium
/INERET /i BE E B

bicarbonate
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[ (1) refers to . ]

4] = A chemical reaction refers to a process in which one or more substances are changed to

different one or more substances.

{EER R E TR A — Ml 2 (P B i — ([ 2 2 (A [RT R [R YV B A -

[ 2] is a type of . ]
i) : Burning candles is a type of chemical reactions

BB B N EERSE -

o BEEHE »

FEEFEE AR TR » ARSI NE S
— ~ LB E PR B R DA (88 L -

Chemical reactions are often accompanied by the exchange of energy, that is to say,

exothermic and endothermic reactions.
o AEERNRETEAED R R B OREEEEHES
Chemical reactions are often accompanied by precipitation, the production of gas, the

change of color and the change of temperature.

» IEERE s
f5lE—

S ¢ 2R H A LR S E T AR O RS BRE RORE BB G SLREIEF]5E
poEHE -
Students can solve the problem as long as they know chemical reactions are often

accompanied by precipitation, the production of gas, the change of color and the change
of temperature.

RY fATEEERETREY (B FERR
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(3£ ) In the cold winter, it is common to see people with a hand warmer in their hand. It

can bring warmth, as if it is a small sun, but where does the heat of the hand warmer
come from?

The common disposable hand warmer is mainly composed of iron powder. As the
hand warmer is unpacked, the iron powder in the hand warmer undergoes an
oxidation-reduction reaction, which means the iron powder will interact with the
oxygen in the air and generate heat. However, iron powder normally should be slowly
oxidized. In order to allow the iron powder to oxidize and to release heat in a short
time, other substances that can accelerate the oxidation reaction of the iron powder
are added to the hand warmer, such as salt, activated carbon and vermiculite (a
silicate mineral).

Which of the following is not the type of the chemical reaction like the hand warmer?
(A) The wood burns violently.

(B) Creatures respirate.

(C) After the rain, the puddles gradually disappear.

(D) Chlorine is added to the swimming pool for sanitization.

(FF30) EFEANAR > AT —(ElREECARE RAVIRS » CREAEACHE - 1712
T INRRS - HER R GLHBER B (R 2
H & A4S RAVHIEE R 6 - LR Sy - Mikiz SRR - &
N Rl ELEASRI 1T T S LBIRSNE - BT DABRER GLIFE% - $0f & B2 5
Y ESR BTN - (HEE —RRAVIEI T ERREHE(L - FTLLRy T 3K
PYRESAERIIRF ] N S BB - BRER ELAEER T8k 51 - BN ARES et #Y
fALERTYYE - EE - JEMEREYES (—fELYEREEEY)) -
YAl fEE S R R B A A B ER S R ANE] 2
(A) ARMEIZIREE
(B) VTR AE
(C) PRT&HE ERIRUKZRHHR
(D) AR SRI 5

(EPkZEE LEVEL UP jEAH T o/ NRIG-BRIR AL | 25—/ N# > P6)
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fi#FH Solution:

KE R KRBT AN SR L LA R AEERIUR - 7l B ENEL
i T (C)Fiat&sth_ ERIRRACIERMON L | BB S e I F LB S E -

The change of water into water vapor is a three-state change of matter, and does not produce

any new substances such as precipitation, gas or color.

Teacher: What is this question about?

Student: This question is about chemical reactions.

Teacher: So what is the definition of chemical reaction that we just learned in class?

Student: It should be “When a substance undergoes a chemical change, the process involving
the rearrangement of atoms to form a new substance is called a chemical reaction.”

Teacher: Then, what are the key ideas in the options that enable you to judge whether it
belongs to a physical reaction or a chemical reaction?

Student: In (A) option, “burn”; in (B) option “breathing”; in (C) option, it is hard to tell but
keyword may be “disappeared”; in (D) option, “chlorine gas disinfection".

Teacher: Great. Option (C) is actually about “evaporation.” Which examples are similar to
those we have learned in class?

Student: Burning and adding other substances.

Teacher: Then think about it: we all say what is another way to say breathe in and breathe
out?

Student: We can say “inhaling and exhaling carbon d.”

Teacher: That's right! Although breathing is more complicated than we thought it is, it is also
a chemical reaction!

Student: Is the evaporation of water a type of a chemical reaction?

Teacher: When water turns into steam, it's like changing from a state of being united to a state
of being separated, but they are different forms of water!

Student: I see. Because water and steam are just different in state, and no new substances are
produced, so (C) is not a chemical reaction.

Teacher: Yes, that’s right.
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Students can solve the problem as long as they know chemical reactions are often

accompanied by precipitation, the production of gas, the change of color and the change
of temperature.

(F£37) A complete pyrotechnic bomb consists of a fuse, gunpowder and light beads. The fuse
is in the inner layer of the pyrotechnic bomb, and it controls the time of detonation.
Usually, the burning time of a 1 cm long fuse is about 1 second. When the fuse is
ignited, it will soon ignite the gunpowder. The gunpowder is mainly composed of
carbon powder, potassium nitrate or sulfur. The gas generated when the gunpowder
burns can push the firework into the sky and the light beads will explode.

There are many chemical substances in the light beads, which can be classified as
luminescent agents and coloring agents. The luminous parts are metal powders of
aluminum and magnesium, which emit a strong white light when they are burned.
Coloring agent is the key to colorful fireworks! Different metals or their compounds
will produce flames when they burn. For common flame colors, please refer to Table
1. The pyrotechnic pattern is derived from the arrangement of light beads in different
positions in the pyrotechnic bomb. After the explosion, it will form a special shape
such as a circle, a heart, or a waterfall.

Based on the reaction or changing colors of fireworks in this passage, which of the
following is a chemical reaction?

(A) Fuse is burned

(B) Gunpowder is ignited to produce gas

(C) Gas pushes fireworks to the sky

(D) Magnesium powder burns to produce strong white light

32 Re pRFREREERTTREP B FFRRTF
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(30 —Hse R G B 5 = EE7  BoKR ~ KEEROLIRTE « BRI K
» VEFE RS DRI > 8 1 A RAVEDCRIABRF ALY 1 7P - BhAE
KER > G5 WOKEE » KEELFR ) - W RRST Sihihdl Bl - K EBERRER
A Y SRAGRERR B HE LR 22 » AREEERNERH
YEERNA ZREEYVE » ] DLy ECRIMI SR (Rl - S8OERYER TS 8m ~ $EAY
BB R > SRR G & RS BOL - SFEEIRRIE K HE /N EHIRE
it | ARSI b EYINER G E AN FEE RS - E REer2EE
— o MEXAVEZE - QSR BB GE A B AL BRI - JREZ 1R RET
FREEE ~ B OEGRAT S RRAYIER ©

FESEK B SRS AL > AT A B B ER A E 2
(A) EKZIEE

(B) 5IPAKEERE L R

(©) RARHEXHEHRZE

(D) gEfpIARERE L B ot

(ERMREIH MBS —2 RIERSER © IBEVE(EER > PP.26~27)

fi#FE Solution:

"(OFRESRHEDKHER R ZE | WA R LRI - FAS - B ROREELER L - i
B FE T IR LER S TE -
In “(C) Gas pushes fireworks to the sky” has nothing to do with precipitation, gas, color or

temperature change. Therefore, it is a physical reaction rather than a chemical reaction.
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Teacher: What is this question asking?

Student: This question is about chemical reactions.

Teacher: So what is the definition of chemical reaction that we just learned in class?

Student: It should be "When a substance undergoes a chemical change, the process involving

the rearrangement of atoms to form a new substance is called a chemical reaction."

Teacher: Then let's take a look at these options. Did the options appear in the short passage

we just read?

Student: Yes, it's in the second paragraph.

Teacher: Then we have to look closer at the short passage. Think about it: we have learned

about chemical reactions in class before, how do we tell whether the option is a

chemical reaction?

Student: It depends on whether new substances are produced, or whether there are signs for

a chemical reaction such as precipitation, gas production, color changes, and

temperature changes.

Teacher: Let's take a look at the four options. Which ones meet the characteristics of chemical

reactions?

Student: (B) and (D) have produced new substances.
Teacher: Yes, what about (A) and (C)?

Student: (A) is burning; (C) is fireworks blasting into the sky.

Teacher: Yes, when we burn things with fire, it will become hot, and it may emit a little smoke,

right?

Student: Yes. Doesn't (C) option mention gas?

Teacher: Yes, but the options are. The gas pushes the fireworks upwards but gas is not

produced for the pushing of fireworks, so it is not a chemical reaction!

Student: I got it. There is indeed no new substance produced, and there is no precipitation,

Sk
B

ERi
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gas, color, and temperature changes.
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2-2 B=THEER
Law of Conservation of Mass

AEIERSCERE_EETERATIR 2R EER S - WSRO GEIN RN e e g E L E 8
EAEE(E o FEREHRNERT TR EARENE & e ARGV (LSBT B - BRYE N EPA A4
AVEESE - HEil T RN ERE TR

ih 5 2 LRSI ISR DAY E - WERER A B E RS I Z M E AT - Z
A DAERRAE S E) T DAL ~ 3~ D FE ARG AR E E CATERGER -

B¥ thiE BF thE
glass rod By R e baking powder IINERF T3 i B
dropper = the law of conservation of mass | B &E~F R EH
closed system ESIETENST Erlenmeyer flask HE R
electronic balance | BT KFE weighing paper FrEAk
sodium carbonate | &S test tube ETAN =4
calcium chloride | &/EF5 test tube rack e 42
rubber plug EINE S hydrochloric acid E
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[ (1) increase. ]

4]+ After we use the hand warmer, the mass of the hand warmer will increase.

HAMEEABRIR AR - CHYE RS -

[ (2] decrease. ]

fila) © After the baking powder is heated, the mass of the hand warmer will decrease.

INERFTRYIIEME - ERVEEERD -

[ (3) be more than . ]

4] © The total mass of the reactants is more than the total mass of the products.

RIEVRTVE E R ERIVE & -

[ (4] be equal to . ]

4] © The total mass of the reactants is equal to the total mass of the products.

[ IEVIE B FNERPINVEE -

[ e be less than . ]

4] © The total mass of the reactants is less than the total mass of the products.

EVIRTE &/ N ERIHVE & -

« BEEHE »

FEEEE e AR IT% - BAEEFIITNER
— ~ VBB L N ESIE T E BT I E R -
Both physical reactions and chemical reactions obey the law of conservation of mass.
T RIBVWE RSN ERYVE R BB ESTIRER -
The total mass of the reactants is equal to the total mass of the products, which is called
the law of conservation of mass.

i
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Students can solve the problem as long as they know chemical reactions must obey the

law of conservation of mass.

(L2 ) (A) the reaction of burning birthday candles, (B) soaking an effervescent tablet in water,
(C) rusting of iron nails, (D) mixing carbon dioxide with limewater.
Which of the above-mentioned chemical reactions obeys the law of conservation of
mass?
(H30) (A HIREHYPRNEES E ~ (L) Ese/t K ~ (P)#EET 45 ~ (1) "R bhkEIaIK
KRG - B LA ES - WRHE S E B FRUER: ?
(EIARERA P.7)

fi#Z55 Solution: :
FrE LN E S e B BT ER » ()] & rE BN ER: -
All the chemical reactions obey the law of conservation of mass, so (A)(B)(C)(D) obey the

law of conservation of mass.

Teacher: What chemical reaction did we learn in this class?

Student: Adding baking powders into the hydrochloric acid.

Teacher: What happened after we put baking powders into the hydrochloric acid?

Student: It produced the gas, and the balloon expanded.

Teacher: Did the mass increase or decrease before we removed the balloon?

Student: No, it didn’t.

Teacher: Which law does chemical reaction obey?

Student: The law of conservation of mass.

Teacher: This question tells us that the choices are chemical reactions, so which choices obey
the law of conservation of mass?

Student: (A)(B)(C)(D) are chemical reactions, so they all obey the law of conservation of

mass.

RN ST EEREER] TR A A L ER R Y B e
B4 BRI/ NRITIH E S -
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Students can know more about how to solve polynomial equations by practicing the word

problem below

(£ ) Inachemical reaction, 300 grams of reactant A are combined with 100 grams of reactant
B. Both A and B react to completion. What is the mass of the product?
(A) 200 grams
(B) 400 grams
(C) 300 grams
(HF32) LB ES > 300 ATEEY) A F1 100 AFAIRIEY) B 454 > H A BB
TENIE - AHEEVIIVEE ?
(A) 200 /N5
(B) 400 A\ 5%
(C) 300 A5
(The Law of Conservation of Mass: Definition, Equation & Examples.

https://study.com/academy/practice/quiz-worksheet-law-of-conservation-of-mass.html)

fi#ZFE Solution:
CEHIREY) A EE=300 A% » IEY) BEE=100 A% > KIEY) A+ KEY)BEE=
ERYEE > B 300 + 100 = 400 > §ERRYE E=400 /A5 o

D HTSE TR TR T T oo IR EEHEFT Y <
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The mass of reactant A is 300 grams, and the mass of reactant B is 100 grams. That the mass
of reactant A plus the mass of reactant B is equal to the mass of production.

300 + 100 = 400. Conclude the mass of production is 400 grams.

Teacher: What does this question ask about?

Student: The mass of the product which is produced by the combination of A and B.
Teacher: What kind of reaction is the combination of A and B?
Student: Chemical reaction.

Teacher: What law does chemical reaction obey?

Student: The law of conservation of mass.

Teacher: What is the law of conservation of mass?

Student: The mass of the reactant is equal to the mass of the product.
Teacher: What are the reactants in this question?

Student: Material A and material B.

Teacher: How do we figure out the mass of production?

Student: That the mass of reactant A plus the mass of reactant B is equal to the mass of
production. And 300 plus 100 is 400, so the product is 400 grams.

i FRE SRR 2

Bk ARIB&GE  ERYINEE

Zhf 55 AR B &S& 4RI E @ eI TR FE 2

B LEE -

Hhh AR E i ST E e 7

Bk BESFIRERE -

SR RLTE{RIE 7

Bk NEYVE BRI R E SRR -

i AbE R REYIR T ?

g YYE ATIYE

AR R S B E ?

B KIEY) A+EY) B EE=ENYEE > 300 + 100 = 400 » FrLLZ FEYZ 400 &
ﬁ o

—
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2-3 RIENAEEETE
\Chemical Equation and Stoichiometry

0 I EEKEFL Y

RN IELER - R T8 - 0T ENEREER - SELSEETE -
to MR BB ARG DI AR EYHVA R I HESRAE
I A RIS Gt — (B B ER S I -

B¥F thEE BF thiE
molar quantity SLHE gas RHS
reaction condition 2 FEfGRAE: hydrogen A
reactant [ FE®) solution KBR
molecular mass o1& liquid NEEic
carbon fife oxygen E=)
Stoichiometry L E atomic mass [R+&
solid il atom JFH+
product B carbon dioxide =
chemical equation 1B B

41
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[ (1) mole of ]

4] - 1 mole of COz contains 12g carbon and 32g oxygen.
—HH CO3H 12 RATHRA 32 LAY -

[ (2] react with ]

4] : Hydrochloric acid reacts with sodium bicarbonate.

BRI S B N T TR SE -

[ (3] reacts with to give . ]

4] : Hydrochloric acid reacts with sodium bicarbonate to form sodium chloride, water and

carbon dioxide.

EAMR S N T TR S - EEZE B ~ KR — &bk -

[ ® Howto ?/Howdowe ? ]

#4)(1) : How do we indicate the state of reactants and products?

PR R VIR EE PRI EARRE 2

#4)(2) - How to calculate molecular mass?

BAAE R TEE ?

42 BIY AT O TRL R R W RS



g‘iluif(‘%h\
o

=

&
nn.‘f’y

L)
@)
"mﬁ

R

o BEEHE »

FEEE AR IR - BARERLITNE R
— THRAATRIHISOER) ~ R ~ miSH AR AR E R A LS R

Understand how to use reactants, products, arrows and coefficients to write and balance

the chemical equation.
C THFER - T EHEEHEHIE R
Understand the relations of mass, molecular mass and molar quantity.
» IEFERE o8
plEE—

A © BRERENE A BT e - (A EORSE i EER RS -

Students can apply the Law of Conservation of Mass to balance chemical equations.

TR EiHT P 0o IIFLEEREFT Y o

(JL3Z ) Try to balance the following chemical equation.
CHs + 0, — COx 1+ H>O

(F32) FHorfr MYISER -
__ CHs+ 02— COo1+_ HO

(EAMRRERZA P.20)

fiZFH Solution:

RN EARE TR BT IE R - e RN E AR E L R E—RETR - /K C
H o (B5e-Pr  NIEEEBHE R 2 S _1CHa 20— 1CO2 1 +2 H0

The chemical reaction must obey the law of conservation of mass. First of all, observe the
elements that only appear once on the left and right sides of the reaction, which are C and H.

After balancing the two elements, the oxygen on the left is 2. So, we get
1CH4+20,— 1CO21+2H0

Teacher: Students, what are the reactants and products in the above chemical equation?
Student: Methane and oxygen are reactants, carbon dioxide and water are products.

Teacher: In the chemical equation, will the number of atoms increase or decrease after the

reaction?

43 BIY AT O TRL R R W RS



KTV FRT A ERT P oy VT EFEREF

44

Student:

Teacher:
Student:
Teacher:

Student:

The number of the atoms will not change because this reaction should abide by the

law of conservation of matter.

Good. What are some other rules that a balanced chemical reaction needs to obey?
The law of conservation of mass.

That’s right. What are the steps of balancing the chemical equation?

First of all, observe the elements that only appear once on the left and right sides
of the reaction and balance them first. Second, balancing the unbalanced elements,

if there are fractions, let the coefficient be the simple whole number ratio.

[FIE2 - LIRS ERREE By K2 e - WIREE By 2B levE 2
RN S RESEY) - S ERRKE AR -
LR EA T FraE g~ g -

A FETFETARER -

Rir > AP LR S B T B < I —(E AR Al 2

2t > PN ARHERE ARV b2 S B Ry (] 2

BTSRRI AN E R AT R » Sl o O PP IT
o WRADTH - BB R REAVERETE -

RY R EFRE TR O ER

2“2‘:\)‘
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Students use the relationship between mass and molar quantity to calculate.

(LX) Inrecent years, the increase in the concentration of CO» in the atmosphere has become
a global problem. As a result, energy-saving and carbon-reduction campaigns have
emerged. Domestic environmental protection groups have also promoted "No
barbecue during the Mid-Autumn Festival." If you don’t have a barbecue, you will not
need a pack of 10 kg of charcoal (90% carbon content). When the charcoal is
completely burned, how many kg of CO; will be reduced?

(A1l (B)22 (©)33 (D)44

(FPS0) FTAEAR > KSR CO YR BT E R R ERMERTRE R - i B EfgE Jekhi i B -
FENAERIRERG T EE T P RKETN A - ERNBAE /D AE—E 10 ATHYAR
FR(EHRE Ry 90%) » & —EARRE R &R D EA KA THY CO2?

(A)I1 (B)22 (©)33 (D)44
(ANEETESEE)

fi#Z%H Solution:

IR A - JHFERVIRE B 8 = A pkny COx EE B - A4 kY CO: HYE & =
[(10000 X 90%)/12] x 44 = 33000(g) = 33(kg)

According to the law of conservation of mass: the number of moles of carbon consumed = the
number of moles of CO; produced, then the mass of CO2 produced = [(10000 X 90%)/12] X
44=33000(g) = 33(kg)

Teacher: What does the burning of charcoal and oxygen produce?

Student: It produces water and carbon dioxide.

Teacher: What are the reactants and products?

Student: Charcoal and oxygen are the reactants, carbon dioxide and water are the products.

Teacher: From what we have learned in class, what is the coefficient ratio of the reaction
equation related to?

Student: Molar ratio.

Teacher: What is the relationship between the molar quantity and mass?

Student: The mass divided by the molecular mass equals the molar quantity.
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ERl S EPIRIE R 3 Ry 2

B RERNERENIEY) » LAY -

EhN B EBRATER > WPIRIEN ETRE A R & S 2
B4 EHETE -

Rl EHEAE SRR AT ?

240 BERUSDTEFNEHE -

B AR EERE TR B FER



0 I EEKEFL Y

*EE= SEERREX

Oxidation-Reduction Reaction

BTRALEIREASM bR S JTEE ~ IR
BT LATE AR T GE R BIEE - TRES

HEABLEEFERSBNYIERINGE - RSB e AN e E A S bRV B RE B
V& - FHBENAYS 8 BB mNRaITe - I RS  BE T ERENEL
BIFER - MR CEE R E FIRAE SR > FOIE - BTt ZEsR I A S BRI
EAHIHE R - £ EHGERE > 7w AS(LERAVER > DeBrrak  /MraR P a g
HYIREE > mefR 5 B E A BRI L HA AT o e R RS BB IR R - DUBUR AEAVES R -

ng = T SEAE S EER G N EMRARY AL > B« EEROETEAV N ~ RORERZRE > MRE(E A
SRR &)1 AR HE AE T S BB R SERY B B - AT R S b8 R S R -
A DU A s ] Ry LB RS ~ (a2 A bR ~ (&2 B -

4 BIY AT O TRL R R W RS



-
RGN Fok (i 0e I EFREFL Y

3-1 Sf{bREEFEH
Oxidation Reaction and Activity

REEE R 5 SR IS BLIRIZIN AL IIE © BlTE B BEIES BTN
LR o PRET A AR RS VAR R - R EE A EY)
AR » A EE( BV EE AR (AR AR STV » FETAT DU ATE Ry py- - 5%
SR TR E MR N EIRER -

B AR R R R AR B R U BER S NP R S R T » HL P R 5 TR ) B /KA SR H
BrHEN: > NIE G FEE Y E UK ERIRE © WREIRE — R R EZ Y E IR EK
& RAE R - TR ER Ry A AU SE =5 T RN, g AE -

BF thiE EF thE
magnesium $£ base i 14
nonmetal oxide FEEBEAEY metal oxide EBEY)
copper el zinc P
carbon i neutral aaies
sodium Sa4| acid [i7 g
sulfur it oxidation reaction AL IE
activity ities
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react with to form

: Zinc reacts with oxygen to form zinc oxide.

FrBlE S E g E A A -

react violently with

: Sodium reacts vigorously with oxygen.

SELEE G SR A RIFUSE -

dissolve in water.

: Sodium oxide dissolves in water.

FALIBRK

dissolve in water to form the base solution.

: Sodium oxide dissolves in water to form the base solution.

SALIET K gt -

dissolve in water to form the acid solution.

: Carbon dioxide dissolves in water to form the acid solution.

“ERALBRIE KPR -

is more active than

: Potassium is more active than sodium.

PREESRE RN -

is less active than

BIey -

49

Gold is less active than silver.
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o BEEHE »

FEEEEAREIUR - BARERLITNE R
- BARERYENEE R R > BB RSB S YRR

Students can understand oxidation, and know the properties of metal and non-metal

oxides.
= BAEeBECIER - TETREE A NAS B SRR ERYR A o
Students can understand the relationship between the activity of elements and the

vigorousness of metal oxidation from the experiment of metal oxidation.

w BIREERE s
BlE—

ARE ¢ BARERERT RN S REHEN SN RE BRI E B R LYIER
7K R
Students learn to determine the activity by observing whether it is easy to burn the

element, and know the acid-base of metal and non-metal oxides which are dissolved in
water.

(5237 ) Regarding the properties of highly reactive metals, such as potassium and sodium,
which of the following is correct?
(A) It is flammable, and its oxides dissolve in water to become basic.
(B) It is flammable, and its oxides dissolve in water to become acidic.
(C) It is not flammable, and its oxides dissolve in water to become basic.

(D) It 1s not flammable, and its oxides dissolve in water to become acidic.

(30 BHREEUEMERRIEREITER - W#F ~ VSR ARVRE - MYII&IERE ?
(A) EZRTEZNE  HE(LYIEIKaisE -
(B) EZERTESINE - HEWIER KB
(C) EZRIPAEZINEE - HEA VBT /Kp
(D) FEZRTABGINEE - HE(EYIETR /KL -
(99 FHE— B A 21)
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fi#FH Solution:
AEMERERE SN - HeBE b KEmbE - BUEA) -
High activity stands for flammability, and metal oxides are dissolved in water to form base

solution, so choose (A)

Teacher: What does the active mean?

Student: Flammability: the more active, the easier to burn.

Teacher: Great, so is the metal oxides dissolved in water to form base solution, or acid
solution?

Student: Metal oxides are basic when dissolved in water, and non-metal oxides are acid when

dissolved in water.

ERl - TEEAR MR ?

B PNRRVEESE o TSRO BN o

ERL AR - AUERGIR B I R S A KRR M R fr] 2
240 EBAEoKERE - JEEBR YA KRN -

pIEE—

sti ¢ R EHIETYIE AT ATATE  JEME ~ BUKHYRIFE -

Students judge the flammability, activity, and reaction with water of substances.

(3£ ) The following figure is the dangerous warning diagram of a chemical. According to
the hazard( & % ) degree, the value is marked from low to high. The value range is 0 to
4, and the special hazard is marked with symbols. Which of the following chemicals
does the picture most likely stand for?
(A) sodium
(B) ethanol
(C) potassium nitrate

(D) manganese dioxide

>1 Re f AR TR TREP EP EERk F
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(0 TME AR LSRN ERERE - REeEFEERESIIEE - BiEE
Fo 0~4 > LIRS PR E SN - GEAVESE R TR MY IE#E ?
(A) $4 TR F 4R

REEMN %%

(B) 4%
(C) mIEH
(D) —&E Ak REAEZR fAE A
&) 2R &
(109 FEEH &% 30)
fiZ85 Solution: :

G HKE A BIZUS ER S A - HUEA) -

Only sodium can react violently with water, so (A) is selected.

Teacher: What metals did we observe in this class?

Student: Magnesium, copper, sodium, carbon, and sulfur.

Teacher: Yes. What among them is the most active element and most likely to react with
oxygen?

Student: It’s sodium.

Teacher: Yes. What is the main idea of this question?

Student: “Which substance reacts violently with water?”

Teacher: Great. Is this substance usually active or inactive?

Student: It’s active.

Teacher: That's right. Which of the following substances is active and easy to react violently
with water?

Student: It’s sodium.

ET BERSRINME S T SR E MG ?

ERAR g B~ 8 B B e

EHI T B SEREEVETEEEA - A DS RS ENER TR TR ?
BA T B e

EHl 2R SEME R B R EEE ?

B EE MW (EYE g BKEITUR E -

Zhl R SEHEEYERVEEEEERREREN ?

BA4 JEMER -

> BIY AT O TRL R R W RS
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3-2 S{EHER
Oxidation and Reduction

\

FERE/ NIRRT B IREN AL BIFE % - BENBEE] > BEA TEELBFENE
(LB EA T SRRSOk > BMIERE S ie M S BB B A R P IR RO AR
TEsfR e R EN R LB E % N8BS » RS2 A W E LIRS EIE TR/ -
HEEHEENT > BETR RGP ARE R BFENEZ S HER - RELAREERE
W EH AR T o B A o B S B B R S ME B BB H= ] - AR iR
BETRE SRR E DU - o] DR B AE AR EAL ~ M EAYADE -

B¥F thiE BF thiE
reduction reaction B E quicklime A AR
activity of metals EEEM ferric oxide =Rl
disproportionation HEE/LEIR magnesium oxide | EfbFE
oxidation reaction SR E copper oxide =R lwiC
redox reaction/

L . | BREBRE
oxidation-reduction reaction

54
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[ ©®  ismore/less active than_ . ]
4] : Sodium is more active than gold.

PREEM RN -
[ ® The faster , the more . 1

f7l4) : The faster the metal interacts with oxygen, the more active it is.

BUERBLESE PR - HOS RO -

[ ©® That is an oxidation reaction. ]

#1147 : That the iron on the bike rusted is an oxidation reaction.

HTH ERUEAER S A LNE -

[ (4] is a reduction reaction. ]

ffila) : Metal smelting is a reduction reaction.

e R E -

o BEEHE »

TR TE - 2AEEBLITER
—  2AEEHEELBIFEETEIER - W TS EAEIEAR) -
Students learn to judge the gain-loss of oxygen in the oxidation-reduction reaction and

understand the activity of metals.

> B¢ RS EF R TR B R
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Students can distinguish between oxidation and reduction reactions of matters.

(LX) The main component of the deoxidizer is iron powder. Iron can easily react with
oxygen to consume oxygen. Reduce the oxygen concentration in the package and
extend the shelf life of food or medicine.

Regarding the description of the iron powder in the above reaction, which of the
following is correct?
(A) Carry out oxidation reactions to make food or medicine anti-oxidant.

(B) Carry out a reduction reaction to oxidize food or medicine.

(F32) R8I EBEE oy Rtk - AR S B S R S IE TR SR, » [ R B NHY &
‘\/)L:F— » A DUE R B i B RFHAIR - BRI E Ll SRR - T3
fo] & IEHE 2
(A) BTEILRIE - B mRERNNZEREER A SERHEL
(B) #ETEFNIE - (FEmEEEmia(b

E(_

(103 P &5 R )

fi#FE Solution:
o B R RE > BIE(ERIE + HOBREER - (FEmeEEE LS AR > #UEA) -

Iron powder reacts with oxygen, that is, 0x1dat10n reaction; it consumes oxygen and prevents

food or medicine from being oxidized, so select (A).

Teacher: From what you have learned in class, what kind of reaction does the substance that
reacts easily with oxygen?

Student: Oxidation reaction.

Teacher: Yes, as known from the title, iron powder will consume the oxygen around the food
or medicine, indicating that the food or medicine is easy to recombine with oxygen?

Student: No.

Teacher: That's right, because iron powder reacts with oxygen, food or medicine is not easily

oxidized, so it can resist oxidation.

R (ESRE AR - B S EE N EAYE T (TR E ©

>0 BIY AT O TRL R R W RS
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B E(LRE -

EET a8 TEE A IR a S S R RO » BT RS,
B FARIR RS ?

B RS -

E 8 I T BB RIERRIE - BRsESR T A B REAL b
k-

BlE_

S ¢ EARE TR E SR o
Students can understand the reactivity series.
(L) “True gold is not afraid of burning tests” literally means that pure gold is not afraid of

being roasted by fire. This is because gold does not easily react with oxygen. Judging

by the above description of the properties of gold, which of the following elements

has the closest oxygen activity to gold?

(A) An element that can react with water to produce hydrogen when put in water.
(B) In nature, the elements that exist mostly in the oxide state.

(C) In nature, metal elements that mostly exist in elemental state.

(D) In the ironmaking process, it can reduce iron oxide to iron.

(0 T EA KR ) fEFE R B REMENHES MM - BRER RSN
DyBLESFENE - R LA s S M E R T - MY —BUT R RS
Bl S RE TR AT ?
(A) BAIKHREB/K S RETT EE A2 S SRHITT R
(B) FEEASR T > ZLIEEYRREFERTER
(C) EERAT » ZUTHRNEFENEETER
(D) FERREAIET » AR LEE R AT R
(107 FRF &S 17)

fi#ZFH Solution:
= HENEE/]N - EESFOEEEN NEE SN g HEHEEA - AR L

SN

TLEIIRREFAE © #EE(C) -

Gold is less active than oxygen. metals like gold that are less active than oxygen will not

> Re f AR TR TREP EP EERk F
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interact with oxygen and are able to exist in the elemental state in nature.

Teacher:

Student:
Teacher:
Student:

Teacher:

Eh

B
- -
B

Eh

From what we have learned in class, we know that metals with high activity tend to
exist as oxides and in what form are metals with low activity easy to exist?
elements.

Yes. Is it easy for metals with low activity to combine with oxygen?

No.

That's right, so we know from the question that gold is a low-reactivity metal, so it

often exists in the elemental state in nature.

(ERRE PATER > MTHEE S SEE S U E SR EEE S
DU A AE 2

% -
a8 T R4 SRR 505 2
45 -

2t NIEEPITERE H Al k0 R SR8 - BT LAE B 235V LUTRIRRRF
1 -
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3-3 SEEFENER
Application of oxidation-reduction reaction

ZiN

fieaeEr ek SRS REIR - ERENES AR DA REREEEER

e ERIBIR e e SR - S - MPRFTAEE P HA S LB R E Z E P - JEEhT
SRESERL T S BB IR S R S R RS - 7 S DAR A s SRS R HRE = - R {EERAERT
TR EFRETT » BETA AR IR R - 5 EE R UES » RS AR
AR - MRS S (B R R e 2 Bl S R AR e st

A/ NETERL Ry E BB R AE TS TP ER] > FREEAEEMEYE hELH - MEYE R
AR NI AT PR ASE M Tl AL oo ) HYRRL - fEREDEENT AT LIRS
= ENEER Hao e (CHIAEE TR - fEaR R 8 R4S TP RYIE RS > HTLL
ZEM T8, HyaEL

¢_I

B¥F hEE B¥F th3
bleach =l reducing agent =gyl
enzyme fif sanitize JHEE
polyphenol =40 pig iron i
deoxidizer Hie &2 combustion PREE
ironmaking YR 5 wrought iron EG
steel/iron P sodium hypochlorite | KEBEEH
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photosynthesis

St fEA

oxidizing agent e fwyil

antioxidant

7=l vL

vitamin C 2z C

respiration

N (R

[ ® 1 can see

G

60

in my daily life. ]

I can see the iron nail rusting in my daily life.

BAEH W AET AT LUE BIsE T A6 -

is a common example (of ). ]

: Rusted nail is a common example of oxidation reaction.

A sRrviEE e R ERTE RAT -

play an oxidizing agent/antioxidant role . ]

: Vitamin E plays an antioxidant role in the human body.

AR EFE ARG PO EDIAERIIY A -

separate

from

EE

We use oxidation-reduction reactions to separate iron from metal ore.

BT AT SR S < b o o B 2K
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Understand and extend the discussion on the applications of oxidation reduction reactions

in daily life.

w BIREERE s
BlE—

& . % HEALEIR =[S
st | B4 HEAIE S LEF N ERER - maEsE &
Students can solve the problem as long as they know the meaning of oxidation-reduction

reaction.

(L) The process of making sulfuric acid is as follows:
Stage 1: Combustion of sulfur and oxygen to produce sulfur dioxide
Stage 2: Using a catalyst to make sulfur dioxide react with oxygen to produce sulfur
trioxide
Sulfuric acid is generated through subsequent reactions. Which of the following are
the reducing agents in the above two-stage reaction?
(A) Oz in Stage 1 and O» in Stage 2
(B) S in Stage 1, and SO: in Stage 2
(C) SOz 1in Stage 1, and O in Stage 2
(D) SOz in Stage 1, and SO; in Stage 2
(HF30) BUERERAYEIET -
PEEY— @ DiEAE R E A S b
50 | =4 o L ot “ﬂ b Bl RS B AR = A BAR
PRGN A Bl - b iR P B S 22 R B o0l Ry 5T 2
(A) PEE—F O [ EX~?‘: 0>
(B) FEEE—R S » fEEE— % SO
(C) PEEE—Fs SO2 > [EEE—Fy Oz
(D) PEER—Fy SOz > [EER — 5 SO
(106 R &% 22)
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fi#FH Solution:

CES

PeEz—

Stage 1:

BB SR SRR R E A — R EAR
S + 02— SO, > Bt TEALRNE » FrLUZ 2R -

AR A b SR S A = A -

280, + 02 — 2803 » “SEACLHETEALLNE - FTLUZERA -
Combustion of sulfur and oxygen produces sulfur dioxide

S + O, — SO» Sulfur undergoes oxidation reaction, so it is a reducing agent.

Stage 2: A catalyst is used to react with sulfur dioxide and oxygen to produce sulfur trioxide.

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

4 -
g
4 -
B

Eh

B
4 -
g

i -

280, + O2 — 2 SO3 Sulfur dioxide is a reducing agent in this oxidation reaction.

What does this question ask about?

This question is asking about the reducing agent in the oxidation-reduction reaction.
So what is a reducing agent? We seem to have just learned it in class, right?
Reducing agent refers to the role of being oxidized in the redox reaction while
reducing another reactant.

For this question, we have to observe from stage one and stage two. Then we should
use the definition just mentioned to judge. In stage one, what is the reducing agent?
Sulfur in stage one as the reducing agent, because it undergoes oxidation reaction
itself.

What about stage two?

Sulfur dioxide is used in stage two as the reducing agent because it undergoes
oxidation reaction itself.

Yes, we can write down the reaction formula to verify it!

a7 48— AR A 2

B LR S AR -

AP FRE 7 PP R E SR th 2238 > 0 2
BREEEERLBEFRNETASHAL - kRS —EREYR™aE -

i REBAME RS B — AP B — HE - AP FHE I SR 20y e Fe Al - AEPSEe—rh
e e 2

P EE— VAR - R EAS#EITEERK
AP B e 2

PR P A N EARSETE(LRIE -
Y T DGR EA R ARG E B |

o

Eﬁ[«

BY p AR EARETREP L EP FFENRT
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Students can identify redox reactions and oxidizing and reducing agents.

(LX) Some processed meat foods contain nitrates (compounds containing NO3). Nitrate will
"react" to produce nitrites (compounds containing NO), which can inhibit the growth
of botulinum, but excessive consumption of such foods should be avoided. In the
above "reactions", what role does nitrate play and what kind of reaction does it perform?
(A) Reducing agent, reduction reaction
(B) Reducing agent, oxidation reaction
(C) Oxidizing agent, reduction reaction

(D) Oxidizing agent, oxidation reaction

E

(50 EAAREI LR amE AR (A EH NOsHLEY)) - HEREE " & &

Aot E(REA NOibE?) > SrlflfAEREAR - HEREEER

FES & - £ BHE T8 ) o BBRERE A T > DUSOE TR IE ©
(AR - BRI E
(B)EJFH - E(bSE
(OFALHE - BIFFE
D)EALH] > S(ELE

(109 BT &5 31)

fi#FE Solution:

ARET - BRI R AL i R o RS o BT DAGR BE B AR -

In this question, nitrate loses oxygen to produce nitrite, which is a reduction reaction, so nitrate
acts as an oxidant.

Teacher: What does this question ask about?

Student: This question is asking about the oxidizing agent and reducing agent in the

oxidation-reduction reaction.
Teacher: So what is a reducing agent? We seem to have just learned it in class, right?

Student: Reducing agent refers to the role of being oxidized in the redox reaction while
reducing another reactant.

Teacher: Yes, then what is the key sentence of this question?

Student: Nitrate will "react" to produce nitrite.

03 YRR R TR P E R R
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Teacher:
Student:

Teacher:

Student:

Teacher:

£ f -
B
1 -
B
1 -
B
1 -
B

EH

B4

ESEiE

So does nitrate gain oxygen or lose oxygen?
Nitrate loses oxygen.

Yes, nitrate loses oxygen to produce nitrite, which is a reduction reaction. According

to the definition of oxidant and reducing agent, what role does nitrate play?
Nitrate is a reducing agent.

Yes, nitrate itself is oxidized, so it is a reducing agent.

i 1] 48— E E AR A 2

B REAE A A L SR S e P R R A (R

AR FRE ? BT EREIMI R h 224 - $H0E 2
BFEEEERCEFNET A WAL - AR —EREYRI AT -
Y > HRIERERRR S A (TR 2

WHREERE [ SO ) Aot iR -

A BRI RS P E IR R R ETE ?

KEE -

B IR R E L B - RIgR I RE o AMRIR S LR R E
# o BRI (TR 7

TR R B B SRR -
B - HRREAS WAL - FTUEE R -

B AR EERE TR B FER
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*EREM EEf7 5 RS i ES &

Electrolytes and Acid-Base Salts

BTRALEIREASM bR S JTEE ~ IR
BTRALEREA S EE S IR - TREIE=

AEERERT R E TR D EE R P ALY I AL, T
B ke TEET ) BRI S - Je BB AR AT AR TERRRVIEL S PR T i
AR E RIS ~ AR - WA E AT > B BN
VR > PEERER R R AV ER Bl - B 2 AR RRI % > FHECESRA TS
EEHRE ) TR R RAVRBERINE - #0225 AR
A FRER A T IR A SR S RO AR R (5 - BEE SR/ KOR RV RR IR MR B pH (B > T 8AH R

Briipts ] » SR EETEBEES - [[[F2 7 4alk i R AR R B - X< R 0T
AzTE o AV L EA

PEEEARET » FEANEEAEEE S - BEESRMEF AT IS E A 7 55 a8 - E A
SRE AT G A B R R AR
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Electrolytes

AERERA G TEE ) & B WAES > BETREIUKERIVEEER  #
EER A H R ER A B RER A ORI B SR A T AR ER AR E AR - 58
AR e A YN

CERIT o ERTEE AR AR AR - ERLE RS RE R AR AR h MBS

B¥F th3 BF thiE
non-electrolyte JEEFE ion B
theory of electrolytic dissociation | EEHfER positive ion EHET
electrolytes EfE negative ion =t
electrical neutrality Erp: anion [t
dissociation fiFE it cation b/ T
saline BEIK root ion MR EEF
litmus paper FEh Ak
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is able to . }

4]« Electrolyte is able to conduct electricity.

EAFEREEE

®

is capable of . }

fila) : Electrolyte is capable of conducting electricity.
EFEREEE -

®

is equal to . }

fil4) : In aqueous electrolyte solution, the charge magnitude of positive ions is equal to the charge

magnitude of negative ions.

FEEFE/KERT - IERE T EEERN STV TEE -

i ﬁﬁ%’féﬁiﬁ FE@@@%’* E’JEH °
The similarities and differences between electrolyte and non-electrolyte.
=~ BB AR KRR o A PR T RIS T T

The electrolyte in aqueous solution will dissociate into anions and cations that lead to

conduct electricity.

o7 B¢ RS EF R TR B R
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Students can distinguish between electrolytes and non-electrolytes based on the

conductive properties.

(LX) The picture shows the steps of an experiment, in which we can finally observe whether

the light bulb is on. Regarding whether the bulb is on or not and the explanation, which
of the following is correct?

(A) It will shine because the filtrate only contains water.
(B) It will shine because the filtrate contains electrolytes.
(C) It will not shine because the filtrate only contains water.

(D) It will not shine because the filtrate contains electrolytes.

(=0 [ Ry NEET R E R ERE - RREEEEEG T - NGRS
KRR > YA I 2

9 R TR

BIRE ol
— > ) T
e, Fa i o e ..u
FAL45 g | LR e B
71(/75‘;& 7J(/‘Q~I&
Bk psaih
P 3

(Ag#Es  RIERASHK
B)gHw  RERSAERE
Org#w R EAK
D)y~ &#5e > RERSHAERE
(HUH 108 FFEH &% 2)

fi#FE Solution:

CaCl, + Na,CO3—CaCOs| + 2NaCl » ArLURER & NaCl /KA » it 2 ek > g
IKRyEEfEE - 5% - #UEB) -

CaCl, + NaxCO3—CaCOs3| + 2NaCl, so the filtrate NaCl aqueous solution is saline, saline is

the electrolyte, which can conduct electricity. So choose (B).

Teacher: What is this question about?

o8 BIY AT O TRL R R W RS
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Student: This question is about the conditions under which the light bulb in the picture shines
or not.

Teacher: In the lesson we just learned, what can make the light bulb shine?

Student: It should be electrolyte.

Teacher: Why?

Student: Electrolytes can conduct electricity and thus can make the light bulb shine, but non-
electrolytes cannot.

Teacher: It's great, so which option is right?

Student: Option (B). Because the filtrate NaCl aqueous solution is saline, saline is the
electrolyte, which can conduct electricity

Teacher: That's right, because CaCl, + NaxCO3—CaCOs| + 2NaCl. Saline is actually
sodium chloride, an electrolyte that can dissociate into positive and negative ions,

so it can conduct electricity.

L BRRE R R 7
B EEER o B TREEETEEL T EEOE -

ERT AR R A SR B AR T PR ] AR St e 2

B fEZIEEME -
LRl RyfEE

B4 EE R LIEE - JREME AT o n] I BRI T

ZED 1R - AP B R IIE ?

B4 0 (B) - RBIER Ry NaCl /KEK » e e K - aEi/Ka[EE -

HHf 0 288 > Ry CaCly 4+ Na,CO3—CaCO3| + 2NaCl » NaCl /K75 & —fHEEfiFE » 1]
DA (E S - FrbAn] DUEEE -

o9 YRR R TR P E R R
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Students can understand the relationship between positive ions and negative ions in the

electrolyte aqueous solution.

(FL3Z ) The table lists the number of neutrons, electrons, and protons of the three ions, and
different spheres represent neutrons, electrons, and protons (not arranged in this
order). Given that two of these three ions are positive ions and one is negative ions,

what should be the number of electrons in the negative ions in the table?

(A) 10
(B) 12
(€) 17
(D) 18

(H30)

CIECE AT A oA

O 18 12 12
O 17 12 11
O 18 10 10

BEFRII =fEEE Ay 73 T EAE T8 BRI AR R 5
THVET CRIRISECIERAHRY) » ER1E =TT A W A B8 T —{Iﬂ%é
By QIR SRV E T BIE R D ?

(A)10
(B)12
()17
(D)18
(HUH 109 F&% 32)
fEHT Solution:

PRI H RO ibe > =& S Rl E T ESE T B g S ek — Bk g5 -
REKE NG 2E THE TG » A HRBK - PR E THEE TS - BFHAEETE

TEERS ~ IEBETE 7B %TT&%D HEE T MEdET » 2 WhIERET > FEEr1vE

T8 ETE - TTEOTHIR 17~ 18~ 18 - #E(D) -

According to the conditions described, all three items are ions, and the number of protons and

electrons will not be equal. Therefore, the white ball-black ball, white ball and gray ball will

0 BIY AT O TRL R R W RS
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not be a combination of protons and electrons. It can be seen that the black ball-gray ball is a
proton combined with electronics. Furthermore, it can be inferred from the fact that the number
of negative ions has more electrons and the number of positive ions has more protons, A ions
are negative ions, B and C are positive ions, and the number of protons, electrons, and neutrons

of Aions are 17, 18, and 18, respectively. So we should choose (D).

Teacher: What is the question about??

Student: This question is about the structure of atoms and ions.

Teacher: So we learned protons, neutrons and electrons in class, right? Do you remember the
relationship between their numbers?

Student: Yes. The number of protons and electrons in an electrically neutral atom is equal. If
it is a positive ion, the number of electrons will be less than the number of protons.
If it is a negative ion, the number of electrons will be more than the number of
protons.

Teacher: Therefore, if an atom is an ion, will the number of protons be the same as the number
of electrons?

Student: No. The number of white balls and gray balls of A ions is the same, and the number
of white balls and black balls of B ions is the same, so it can be known that the black
and gray balls may be protons and electrons.

Teacher: It's great, so which one is the negative ion, A, B or C?

Student: A is a negative ion, B and C are not. Because there is only one negative ion, and the
number of electrons of the negative ion needs to be greater than the number of
protons, it is judged by the black and gray balls of A, B, C, only the number of gray
ball of A ion is larger than the black balls, so it can be determined that the gray ball
is an electron, and the black ball is proton.

Teacher: That's right, can we tell the number of electrons of the A ion?

Student: Yes, it is 18.

Teacher: That's right. Good job.

D BRI E B R S 2

B4 BN ETAESREET

ERN AR LAAERR EEEE 1 ~ oy R S TR M RS M T S e A 1 TR
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4-2 BEF6E
Acid and base

FEARETREG M — LYV E RN ~ B YA EISE - 2RECE R AR A E - R
Bz b - FEM GRS RAVER - g o W T EEAE - iRt -

RELRMG LIS S T R E N E R AR - NI RAE IS AR RS
HE T BRIESOEE R AERARGZYE - HETR - IR DI RAG [EE2 4 H]

Al e

BF thiE BF thaE
fertilizer AR Nitric acid hei B
sulfuric acid Wil deliquescence Tl fie
universal test paper JE A ERAR Acetic acid li %
base i3 Acid &
Sodium hydroxide DAL Hydrochloric acid G
Calcium hydroxide EaE=lwa Ammonia =

r BlY RS RS TRLR R E R
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[ ®  isusedto . ]
4] : Sulfuric acid is used to make fertilizers.
Bt 9 FH A A Y

[ (2] is used for . ]

{514 : Sulfuric acid is used for the production of fertilizers.
R FE AL -

[ ®  iscalled . ]
4] © Sodium hydroxide is called caustic soda.

FEE EHHLTE Ry e -
[ ®  isalsoknownas . ]
4] : Sodium hydroxide is also known as caustic soda.

AR EH R Ry JsEis -

— T ERE R E
Understand the properties of acids and bases.
o~ woasce A B B -

Recognize common acids and bases.
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Students can distinguish the different characteristics of acids and bases

(FL3Z ) Which one of the following methods can be used to  identify whether a substance is
an acid or base in the first stage?
(A) Add the substance to the water to see if it dissolves.
(B) Dissolve the substance in water and observe its temperature change.
(C) Dissolve the substance in water and observe whether it will conduct electricity.

(D) Dissolve the substance in water and test it with the universal test paper.

(tp30) m PR NYI—TE )57k - W20 W e B R B e i 2
(A) FTEIIAK RS R -
(B) FHESH/KEIZHORESEAE -
©) RKEBEFRKTEZRESEEE -
(D) RHEZER /K DR A iRER -
CEMRRR/ T B2 EEER )

fiZH Solution:
YranIE R TE S e RIS S E (R RS AL - B Al B - RE Sl
(D) -

The acidity and alkalinity of substances are often distinguished by indicators. If the substance
makes the universal test paper turn red and orange, it is acid; blue and purple are base. So we

choose (D).

Teacher: In the class, what are the common methods to distinguish the acid and base
substances when we learned at the beginning?

Student: Using indicators.

Teacher: Yes, what are the common indicators?

Student: Litmus test paper and universal test paper.

Teacher: Yes, so considering all the options, which one is the most appropriate answer.

Student: Probably (D).

Teacher: Yes.

& Re f AR TR TREP EP EERk F
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B4 0 it ErE AR

LRl 28R - INIEEHTACE - W2 Ha#EivE -

240 wgeE (D) -

ESTIRNES

plE_

stH ¢ EERERTAE RO E R -

Students can understand the characteristics of common acid and alkaline substances.

(3£ ) Regarding the description of the properties of various acids and bases, which of the
following is NOT correct?
(A) Ammonia has a foul smell and is neutral when dry.
(B) Sodium hydroxide easily absorbs carbon dioxide and deliquescence occurs.
(C) Sulfuric acid is widely used and has the title of "mother of the chemical
industry".
(D) Concentrated nitric acid will decompose gas when exposed to light, so it appears
light yellow.
(132 B SR M E L - YA saeR ?
(A) BEAEMN > FokEls 2t o
(B) SEALIE BT —SALBRIT S A -
(C) WmEEHREZIMA "ML R AYRESE -
(D) ‘RN CIRE i REG - R E Rk -
CERRR /N GE R IER )

fi#FE Solution:
AENEINE Z WU 2 | 7K 28 4w - mIE & Eh% > &0%EB) -

Sodium hydroxide easily absorbs water in the air and deliquescence occurs instead of carbon

D HTSE TR TR T T oo IR EEHEFT Y <
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dioxide, so we choose (B).

Teacher: Is the statement describing the properties of ammonia correct from what we have
learned in class?

Student: That's right, ammonia has a foul smell and is neutral when dry, so the aqueous
solution will be alkaline.

Teacher: Yes, I would like to ask whether the description of sodium hydroxide in option (B)
is correct?
Student: No

Teacher: What is wrong with the option?

Student: Sodium hydroxide easily absorbs water in the air and deliquescence occurs instead
of carbon dioxide.

Teacher: In the class, it was mentioned that sulfuric acid is widely used in industry and has
the title of “the mother of the chemical industry”. Concentrated nitric acid will
decompose the toxic gas nitrogen dioxide when exposed to light, so it appears pale
yellow, so choose (B).

Rl EEEE ERRATE - SRR BRI AUE S I ?

B4 IEHE - FEARMK - 2R M ERKEE A G 2t

Zhl By o AR E BRI @A IR AUE A 1A 7

AT ¥

LW TRSEEARTM TR ?

B4 0 SEULINVE ZIRUTZE B HKI & A8 - A2 ALK -

il _EERTPARE] B L ERETTA BRI AURESE o REEZ
Jelid > AR SRR gEHRET - [NILEIHEEE®B) -

" B AR EERE TR B FER
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4-3 BEERRYIRSSEE pH (B
The Strength of Acid Base and pH

KER e M EE R ERCE KRR - B HRIRREERE - SN KA 2=
HEM AT 4EA [FI5R 55 A RR R /K TV AREIETR L - PR N R e /IR T Ay sl T B SR
HETHIZE R pH BHVER - IR FHEB a8 i ~E > 7R pH BRI -
ARETEETZ FFILAIER Y - 40« Bplk - BRI - aftsldt > BA—E RAVEET §
fe S rh— R - mIIER S RS2 A MR F A AR DL B 5 - A AT IR Ot bR
FIHEERR MR (E A &) > SRS AL HET TR BN ol Belai i H 1y o] DACE 2] -

E¥F thEE ¥ thiE
Molarity il =R 15 hydroxide ion AAMEET
phenolphthalein A Bk litmus paper A EAK
universal indicator | [EF{EE] weak base S5l
dissociation fide e weak acid 550%
hydrogen ion T acid-base indicator g i=raay il
strong base SR pH meter pH =f
strong acid Grislir pH value pH {H
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more/less than . ]

: There are more hydrogen ions than hydroxide ions in acid solution.

BRI A TR A TS -

change from to . ]

: The lemon juice changes the red litmus paper from red to blue.

BEM R AL o SR AL B B R -

be used to . ]

: The universal indicator is used to test the pH value.

Je FHTE R AR e E -

the more/-er , the more/-er ]

: The lower the pH value is, the higher the hydrogen ion concentration is.

pH EAE - @i TREAE -

aqueous solution of ]

: The aqueous solution of sodium chloride is neutral, so the pH scale is 7.

R RS KA R TR FTPLERY pHEZ 7 -

be less than . }

: The aqueous solution of hydrogen chloride is acid, so the pH scale is less than 7.

FAL /KB IRE LY > NI pH E/NIR 7

be more than . ]

EE

79

The aqueous solution of sodium hydroxide is base, so the pH scale is more than 7.

AR RO R ERY > NI pH E/INR 7
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Students understand the color changes of various indicators in acid and base.
= THEERE R R R S HIARRERE -

Students understand the degree of dissociation of different acid and base strengths.

o BIEERE s

plEE—

SREF ¢ B AR T ARG AR BRI R (L -

Students can understand the color change of litmus paper in acid and base.

(JL3Z ) Akai collects rainwater in one place, and tests the acidity and alkalinity of rainwater
with different test papers at 25°C. Which of the following test paper color changes is
most likely to be the reason that indicates "the pH value of rainwater here is less than
5.0" one of the reasons?

(A) The blue litmus paper turns red

(B) The red litmus paper turns blue

(C) The blue cobalt chloride paper turns pink
(D) The pink cobalt chloride paper turns blue

(=) PAISUR FHCER /K > AAE 25°C BVEREE T > DA [FIAVRA SR IEARR /K E Bz -
YIS ERAVBE O EIHIE - TR T /KAy pH /MR 5.0
B —?

(A) BEEAH B AL E
(B) ALt R O
(O) B st aRE R 4Lt
(D) frél &b gt aR B &
(106 FEEIFE5 13)
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fi#FH Solution:

FA b sk E AR F AR B KAVAFAE © 1o SSal AR & AR R iy - AERE TR T 24T
@ FEEmMAR PRI 2L HUEA) -

Cobalt chloride paper is often used to test the presence of water. Litmus paper is used to test

acid and base. It is red in acidic solution and blue in alkaline solution, so choose (A)

Teacher: What color does litmus paper change in acid solution?
Student: Red.

Teacher: Right, so do you know what the cobalt chloride test paper is?
Student: I have no idea.

Teacher: Cobalt chloride paper is not used to test acid and base, it is used to test whether there

is water.

Eh ORISR P E R T EE I ?

B 4L -

Ehl 8 AER A E R b e (T 7

B4 0 ARIE -

RN SAbn s A B AR e - = e S A KIEAE -

pIEE—

st ERARRE R AE A [F] o R Y B B A (R R R pH (EHY AU NG A
Students can understand the relationship between the pH values of acids or bases of

different strengths at the same concentration.

(LX) Atroom temperature, Xiaoqi prepared three cups of A, B, and C aqueous solutions with
a concentration of 0.2 M. The types and descriptions of the solutes are shown in the
table. Which of the following should be the relationship between the pH value of the
three cups of aqueous solution?

(A) A>B>C (B)A=B>C
(C) C>B>A (D)C>B=A

SRR 2 s S ST 2 L ]
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(HR30) 208 T 0 /N&ET R ~ £ - NEMORE S B 0.2 M /KSR - HA B e
S WIERATR © B =MUKIER pH HATA/NG R > IR THIE 7
(A)F>Z>H B)FH=2>H
(OR>Z>H (D)A>ZL=H

Kisk| #BE|RA
7 HCl | 3&8%
Z |CH,COOH | 55 &%
A NaOH | 78k

(109 FFEFE# 13)

fiZFH Solution:

FEAREDREE T - pH (E A/ NG FERRnY585y - Belhaos - sy S 8% > pH E
N > BUEE(C)

At the same concentration, the pH value considers the strength of acid and base. The stronger

the acidity is, the more hydrogen ions are dissociated and the lower the pH value, so choose

(©.

Teacher: At the same concentration, the pH value considers the strength of acid and base,
which solution dissociates the highest concentration of hydrogen ions?

Student: Strong acid.

Teacher: The higher the hydrogen ion concentration, the higher or the lower the pH value?

Student: Lower.

Teacher: That’s right, so the pH value of strong acid is lower, followed by weak acid, and

strong base is the largest.

RN - EMEDRE T > pH (HA/ NG S BRI 58 TS W — AR R S R i
=g

B2 g o

TN SRR RS > pH [E e AR SN ?

EAe o N o

HER 0 955 > FrLIEaRE pH [Eik/) 0 B - AN R -
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4-4 FElRIZIE
Acid-Base Reaction

ARERGE G AT RPN E HRE - pH E ~ Bigfs ] > E R B s S AL iey oA
EE R R S E - M5 [ A FE 2 i e S P Bkl Y B > B P IR SR TR AR A
i TR R i R B R S R B R MR L A -

AEiRastf DIFTE AL a8 - o] AR e T sGRE A MRS By i T REE ) Ry
By HEURERFOOHZR R NI - AU eaR ISR s Y R iR - AR mdaitt
By o KBRS G I A AY  (ERE Hamil e A -

E¥F thEE ¥ thiE
phenolphthalein indicator | Bk 7] evaporating dish ZAEEN
exothermic reaction BN JE Erlenmeyer flask HE R
buret TEEE acid-base titration % b v 2
dropper T acid-base neutralization | &l P71
funnel Tt salt EH
Sodium hydroxide AR hydrochloric acid el
dilute MifeE thermometer SR

83
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[ (1) dissociate into . ]

#4) : Hydrochloric acid will dissociate into hydrogen ions and chlorine ions in water.

BRRE LK g e e L e

[ (2] react with . ]

%147 - When an acid reacts with a base, neutralization occurs.

[ ®  depend(s)on . ]

4]« The pH value of an aqueous solution depends on its hydrogen ion concentration.

KAERHT pH HEUAT Ha iR -

[ ®  come(s)from . ]

fiil4) : Salts can be obtained by acid-base neutralization reactions. Salt’s cation come from bases

and its anion come from anion.

B R R RR g ORI SRS - I ERHY RSB T2 B e > HRR BT 2R E IR -

84
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Students should understand the phenomena caused by acid-base reactions.

o TP ER KR T EEE T (UM S SR T (OH) L& KRS E - HAE )
Students should understand that neutralization is the reaction of hydrogen ions (H") and

hydroxide ions (OH") in an aqueous solution to form water, the product of which is salt.
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Students should understand that acid-base neutralization is an exothermic reaction.

(337 ) Picture (17) is the diagram of the experiments of group A and group B, both of which
are about mixing liquids. The following statements are about the experiments of
endothermic or exothermic reactions. Which description is correct?

(A) Only experiment “A” is an endothermic reaction.
(B) Only experiment “A” is an exothermic reaction.
(C) Both experiments were endothermic reactions.

(D) Both experiments were exothermic reactions.

(RS0 [B(-H0) BT R 2 R 3 R & B SR 2 B » 7 O BB R 20 s
B FERERIA > T30l 5 TR 2
(A) R EEBR R B T b s
(B) A5 BB R A
()R BT s R A T

| |IRFER - | B
(D)EEBITRBRNE B (++) [ & AAfLsnEE
B EA 7J(;§;& o
BT BB
(109 FEEF &% 25)

fi#FE Solution:
WFE R e B B e i P A g ARSI SR E - A ZEEE®D) -
Both the experiment of diluting concentrated sulfuric acid and acid-base neutralization will

increase the temperature of solution. They are all exothermic reactions, so the answer is (D).

Teacher: What experiment did we learn in this class?

Student: The acid-base neutralization experiment of sodium hydroxide and hydrochloric
acid.

Teacher: When we slowly drop hydrochloric acid into sodium hydroxide, what changes have
we found?

Student: The phenolphthalein indicator changes from red to transparent and colorless.

Teacher: Yes, what's the temperature change?
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Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

4
sk
4
B
4
T
4
B

ZHh

The temperature after the reaction is higher than that before the reaction.
Yes, so is it acid-base neutralization exothermic or endothermic?
Exothermic reaction.

Do you remember the precautions and introduction in the laboratory that we learned
before? When diluting concentrated sulfuric acid, should we add water into sulfuric

acid or add sulfuric acid into water?
Adding sulfuric acid into water.

That’s correct. Otherwise the sulfuric acid will boil, which may cause danger.
Therefore, can we know whether the diluted sulfuric acid is an exothermic reaction

or an endothermic reaction?
Exothermic reaction.

The answer is (D). Both groups of experiments are exothermic reactions.

o 8 AR T e 7

AR SR BLEERE OTRE G A E B

TR e A G S bR - SERIEFIEE T T IIRERE (L 7
FRBRTE A AT (L8 Rl B A (5 -

BN FEERE AT LE ?

[ FE 1% B0 8 EE S FE R S 5 -

Y o P DARE i MR A S e IR R BN FETE 7
TN FE -

R Ml ERVE BT BB E S 4 ? fEARRRRIREIT - ERKIIAMR
Berh > BRI AKIE ?

IR AIK
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Students can understand the relationship between the pH values of acids or bases of

different strengths at the same concentration.

(L3 ) Xuan and Ping conducted acid-base neutralization experiments respectively. They put
0.5 M sodium hydroxide solution into a buret and start dropping it into an Erlenmeyer
flask containing 0.5 M, 3 mL hydrochloric acid and several drops of phenolphthalein
indicator. They shake the Erlenmeyer flask from time to time until the color of the
solution changes. The table shows the scale of sodium hydroxide solution dosage and
the record of solution color in the Erlenmeyer flask during the process.

Which of the following statements is true about the results of different dosage

between the two people?

(A) Xuan's result is more accurate. The solution in the bottle turns red, which means
that the solution is alkaline at this time.

(B) Ping's result is more accurate. The solution in the bottle turns red, which means
that the solution is alkaline at this time.

(C) The result of Xuan is more accurate. When it is close to the discoloration range,
the amount of sodium hydroxide should be increased step by step

(D) The result of Ping is more accurate. When it is close to the discoloration

range, the amount of sodium hydroxide should be decreased step by step.

(p=0) /INERVINGE G B TR R P AT ER - K 0.5M @S biA R ATREE T - BitE
i ABEH 0.5 M ~ 3 mL EEREANEOHEN IS R AR SE AN - B RHES S
HENEREACSR A BRI - RRyEiET - & bina R H 212 B RN
AREACHYACER - B AR EAEREGER - YR & e ?

NE N
NaOH (mL ) AP SRR T NaOH (mL ) SR YRR

0 fre 0 e
0.2 we 1.0 )
0.5 = 2.0 wme

1.0 we 2.5 )

1.5 biiig==) 27 =)
2.0 e 2.9 Rt
4.0 ae 31 AR
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(AYINERIESRECERE - R NE R ORI AR 2 it
(B)/ NFRAYGE FHEAEHE - TS IRELL ORISR 2 gt
(CYINEREREAENE - AT ORI EIREZR T I a S b A E
(D)/NREVSERE AR - T B aBERNER RS LEAR

(100 FEEE—ZHM 36 )

fi#FH Solution:

Rl R AR » 7K ST (H ) R S SR B T-(OH) 2 EH SRS - (NG A Lk EdEd
BE Ry 0.5 M » HEAREAVESTR My 3 mL - RILFTRESEALINAVASTRIE Ry 3 mL o REITEE
EHIENR - EZER AR - BEEERD) -

In acid-base neutralization, the molar number of hydrogen ion (H") and hydroxide ion (OH”

52

in aqueous solution should be equal. Since both sodium hydroxide and hydrochloric acid are
0.5 M and the volume of hydrochloric acid is 3 mL, the volume of sodium hydroxide should
also be 3 mL. When approaching the discoloration range, the dripping amount shall be

gradually reduced. So the answer is (D).

Teacher: What experiment did we learn in this class?
Student: Neutralization experiment of adding hydrochloric acid to sodium hydroxide.
Teacher: Can you recall how the experiment was carried out?

Student: We use a buret to slowly drop hydrochloric acid into an Erlenmeyer flask with

sodium hydroxide.
Teacher: Why is the solution in the Erlenmeyer flask red at first?
Student: Because we add the phenolphthalein indicator.
Teacher: How does phenolphthalein indicator show the acid and base of substances?

Student: It will turn red in neutral and base conditions and transparent and colorless in acid

conditions.

Teacher: In the question, Xuan and Ping put sodium hydroxide in the buret, while they add
phenolphthalein indicator and hydrochloric acid in the Erlenmeyer flask. They
finally succeeded in turning the phenolphthalein indicator red. What's the difference

between their experiment methods?

Student: In the last step, Xuan added 2 mL of sodium hydroxide and Ping added 0.2 mL of
sodium hydroxide.

Teacher: Please think about which student will get the acid-base neutralization dose more
accurately? And think about why.
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Student: When Ping almost neutralizes the solution, he gradually reduces the amount of
dripping. We know that acid-base neutralization will be achieved within the range

of 0.2 mL. Xuan drips more sodium hydroxide, so the error range will be larger.

Ehl : FEHRMEERE T HEER?

B2 BRI A DS bRry P ATEER -

Zhl - AT EAEE— N E A A TR 7

B4 KEEAEEE o e AES S S LRSI -

ERN Rt EERIFA LA R - R B 4L Ay 2

B4 0 NI T BBk e -

D BRI EGE R 2R YTE B e 7

R AR ER IR N e AL E » FERMERYIRIL T G A R -

Zhh - BMEFEET - NERVNEEREEEINBHEREE T > Ml s~ AR
BRI - MRt B R LR B Bk B B ALt 1 S AT ARy
B A 7

B2 NERE PRI T 2 Z2THHIR SRS - /NI T 0.2 2TV ESE R -

RN 5 A — N LRI SRR B AR E g EeicEE 2 SR TR -

B4 0 NGRS ER o TR DT AR E > SERPISAIE 0.2 ZTHHYEE
LR RRER TR > 1/ NEDE AR BRI SRR EEG A -
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Reaction Rate and Equilibrium

BTRALEIREASM bR S JTEE ~ IR
RV ﬂ:Bﬂi%Ej(FﬁTEE,% Bl - =

AREE e/ M AN ERREE 2 N ERRFORNE  BEMT LIRS NEVIAE - #

L] ~ PHRIAIT ~ R ROR S SRR R P20 4 T i S R B iR R
HEANERAE ST T R A T AR PRI IR R -

FEREE JTH > EE AR ES - BRI ERERSBATR M - EEASE IR

Eh] > BB IR REFERE S - AEFREHEEOEMEET - 40 - B -

{EH] > BHELIECHE - EESRAEAE R/ N S R PAFIECTE -
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5-1 RFEZE=R
Reaction Rate

LT AT A AR e TS Ry By > R A B AR AR SRR - iy <l (A 52 8 5 (T e A
R ENERER - HITRI AR EYIRIAE ~ R RS - Rl - R R S R
R ZEIRE (R > IERGIRREY - 75 LUE H A ER A B ARAR T -

sH = 7 H > BN ] DR B A IR B2 LUE TE T B B T ARG SRER A R R RE ) - (B2
ARSI RIS IE Y AR (5 o CEATER R SR TRE R A -

EB¥F thi¥ BF thi¥
collision frequency T AR precipitation MIN¢|
reaction rate 7 JFE IR enzyme M2 B
concentration i catalyst AL S A
Haber process MEAEA temperature R
contact area B R ammonia =
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[ (1) influence . ]

5]« Temperature, concentration of reactants, contact area and catalyst will influence chemical

reaction rate.

SBIE I TEPIRIE - PEBET R B T -

[ ® The more adj. / adj.-er , the faster . ]

4] « The larger the contact area is, the faster the reaction rate will be.

PEABIEITRACR > SRR -

[ (3) such as . ]

#47 : Some factors will affect the chemical reaction rate, such as the nature of the reactants,

temperature, concentration of reactants, contact area and catalyst.
HERNRGEENERR - AN EYVIRIARE -~ ORE - KEVIRE - i
B3 -

[ o bump into . ]

fila) « If the concentration of reactants gets higher, the particles of reactants are more likely to

bump into one another.

RS YIRS AT SRR 5L nT RE A ki -

[ © have/has to do with ]

#l4] : Why does the catalyst have to do with the reaction rate?
TP B L 7 T R AR AT o] 2

[ O cut into pieces ]

#il4] : 1 cut the meat into pieces to increase the contact surfaces.

HAC AT N LA O R A -
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Students should understand the chemical reaction rate and the factors that affect the
reaction rate, such as the nature of the reactants, temperature, concentration, contact area

and catalyst.

o BIEERE s
5l RE—
EREA ¢ TRRYE 2 e e R B R o

Knowing the contact area of a substance affects the rate of a reaction.

(L) There are two beakers A and B on the both sides of the weighing pan of the balanced
scale. The beakers contain hydrochloric acid with the same concentration and volume.
The pointer points to the center when it is still. We pour two pieces of X and Y marble
pieces with the same mass but different particle sizes into the A and B beakers at the
same time, as is shown in the left picture. When there is reaction at the beginning,
some gases are emitted, which the mass of the two cups is reduced, and the pointer
deflected to the right, as shown in the picture on the right.

According to the results on the right, which of the following is the correct result and
explanation for the speed of the initial reaction rate in the beaker?

(A) A beaker is faster because the particles of X are larger

(B) A beaker is faster because the particles of X are smaller

(C) The second beaker is faster because the particles of Y are larger

(D) The second beaker is faster because the particles of Y are smaller
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(30 RVPREME ERIAER ~ ZmEN - BT ERARE - ieIHERY R -
AFIERFFESHEE T AL E - FEEMHEERBRCAR N ERY X~ Y Wi KBS
PEBE > [ERF T RIEIAR ~ ZROEERS - AZEEFTR - SERIBHEE HFHE - (5[0
WEESRES > HigstEafmes - @GR FTR - IREGEIGER - HIETEM A1)
s S ERR A PE S L FIA - T AIRR B (& R 2

(A) eI R > ARy X AIRERIECN

(B)E R - (R By X BYRERIHE /N

(C) & > [RIE Y BYFERIE A

(D) Z Ml » R Y HYFERE /N
fiZFH Solution: :

RIEANIERE N EEE S CO» RAGRMEZERT @ [ERIMERRD - KPR AE
{ > FERBRIG S TER HANE 8 RESHIIR AL 2R st /2 PR S B 2R B » X YR
RN JRESHVE B8 % - HUE(B)

The reaction of marble and hydrochloric acid will cause CO2 gas to escape into the air, which
will reduce the mass of the two cups. The pointer of the balanced scale is shifted to the right,
meaning that the weight loss of cup A is greater than that of cup B when the reaction starts.

Therefore, cup A has a faster reaction rate and X are smaller particles and more reduced mass.

Teacher: After you read the question and options, what is this question mainly talking about?
Student: Relationship between reaction rate and particle size.

Teacher: Recall what we just said. What factors affect the reaction rate?

Student: Properties of reactants, temperature, concentration, contact area and catalyst.

Teacher: Excellent. What factors do marble particle size have to do with it? Properties?
Temperature? Concentration? Contact area? Or catalyst?

Student: Contact area.

Teacher: Does the big contact area make the reaction rate faster? Or does the small contact
area make the reaction rate faster?

Student: Big contact area.
Teacher: How can you tell that both beakers have chemical reactions?
Student: Both beakers produce gas.

Teacher: According to the question, does “the pointer deflects to the right” mean that the A
beaker becomes heavier or lighter?
Student: Lighter.

%4 CENNE RS =13 SRR F s



Y HT TR T ERET 0o TIFFEFHREFL <

95

Teacher: Why does the A beaker become lighter at the beginning of the reaction?

Student: The gas produced by chemical reaction is released into the air, and A beaker releases
more gas than B beaker.
Teacher: Is the reaction rate of A beaker faster or B beaker?

Student: A beaker.

Teacher: That’s correct. So the answer is (b) A beaker is faster because the particles of X are

smaller.

LRl - ESCE ERIBEIRR - 55 S (EE B OCREEER (EEe ?

B ORI NI R (4 -

S 1R 515 Sl N5 o [ [l Tt AR S PR e 7 il 328 S e

B NIEVIABHAE ~ R ~ JRIE - R R R -

ERl - REF - SRR H R R A N AN TR R 7 M 7 R 7 R 7
PRI 7 22 LR ?

R B -

RN HEE R AR S S S M AR AV LR TR 7 B R TR SR S R PR
PR

SR A

ERT SR EVEER AR A E A (LB R 7

B WMEEL TR -

EAN . MRBEEEATE > B e G RE RPM SRS R R R bR ?

&R et 1

R Ry TER RETHA PR S S PRisE ?

B (EENEEENRRRRREIZERT > HRMRRERREE LM -

LRl SRS SE R AR B R LA ?

B4 0 FRE -

Rl 28l ATPIE FEB) MR - AR X BYRRIEU) -
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Students can learn about ways to increase the rate of a reaction.

(3237 ) When camping in the wild or climbing high mountains, magnesium is often one of
the essential items for survival. Cutting magnesium blocks into fragments can ignite
wood fires even in humid environments or in strong winds, which is a way of making
fires in the wild that is less restricted by the environment. Regarding the action of
"cutting the magnesium block into pieces", which of the following factors affect the
reaction rate is mainly considered?

(A) Temperature
(B) Catalyst

(C) Material nature
(D) Contact area

(th32) BrAhea e B m IRy - B R A EIIYImn 2 — » BRI - 1E
AR B GR R EE T > JIZRAES RSO B — TR Z IR IR A B SN K
iR BERSRFEESE T MRk ) BVEH(E - EERHE T A s B e R
RZE ?
(AR
(B)EALA
OWrERE
(D) RTETR
(108 R &+ 1)

f#®H Solution:

TEEEBRMIEE /- R DB Z SR P SR YRR B > DUDIZR S R © E08E(D) -

Cutting the magnesium block into fragments can increase the contact area, and thus the oxygen
in the air can easily accelerate the reaction rate.

Teacher: What factors are related to the reaction rate?

Student: Nature of reactants, temperature, concentration, contact area and catalyst.
Teacher: According to the question, what should be done with the magnesium block?
Student: Cut the magnesium block into pieces.

Teacher: After the magnesium block is cut into pieces, will the overall surface area become

larger or smaller?
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Student: Becoming larger.

Teacher: That’s correct. What is the factor that affects the reaction rate, such as slicing meat
and dividing charcoal into small pieces?

Student: Increasing the contact area.

Teacher: Therefore, the magnesium block is sliced to increase the contact area between air

and magnesium block, so (D) is selected.

THN : FHEEER DS RERRBERNRAR ?

B4 NIEVIARSHIEE  JRE  RE - Rl s i

LR RS (A H SRR T F R 7

B4 RIS -

EHN : RFEEBRHIRE R & o BEEGHVRAITE G B EE N 7

ERN B o SRREERATERAGIT > A1 BATIR ~ RERB RN - e A T
BN ERRAINE ?

B WA A -

EHN : FTLURFEEBR V) R R R TS N2 R B R R AR IR - HUE(D) -
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Reversible Reaction and Equilibrium

ASEIS oE a] AR Y-ty o R R DA R il R e FR B B > S A R (R R
{EERE LAY RIS BRI T - 1R - A A DA A S - WIRATA REETE T
FZHE o 1 i B R M R % F e R LB P IR AR JE 28 R B P HIRREHY N R -
HEMATLALIRE T8 ) ARG B2 RIEPEVEINR - IRBAZEIRILE
4 1] LAS 70 5 2 R ) R AR A R -

B¥F thEE ¥ thiE
closed system EAETENST reversible reaction ] 3 K7 i
dynamic balance BhRE Py forward reaction ERE
equilibrium state SR AE catalyst 2wl
cobalt chloride I dinitrogen tetroxide ME(E— %
reverse reaction 17 potassium dichromate | —g&&FH
potassium chromate 1% B nitrogen dioxide —EAEE
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[ O affect . = have an effect on . }

#4] : Changing the temperature will affect the equilibrium state of nitrogen dioxide.
= Changing the temperature of nitrogen dioxide will have an effect on its state of
equilibrium.

BERE g E AL E AT ERIRAR -

[ ® when : ]

#1457 : When the precipitation rate is equal to its dissolution rate in the saturated salt solution, it

is called the equilibrium state.

B UBGERR LA R AR A g AT R AR P AH R > 8 Ry P HIRAE

[ © the rate of ]

4]« The evaporation rate of water is equal to the condensation rate of water vapor in the

closed system.

TERPAZSET + KT R R R KRR SHER -

« BEEHE »

FEEFESEARE TR - BEEBRELINE S
— T HREERE B Y V- EIRRERE - (R ENRE T

Understand that when chemical reactions are in equilibrium state, it is still in dynamic

balance.
T BUeRs SRR R AR R o MR M R AT T A

Understand the various factors that affect the equilibrium state, and learn to determine

’

the direction of the forward and reverse reactions.
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Students can understand the equilibrium state of chemical reactions and know this

process as dynamic balance.

(JL3 ) At room temperature, there is a sealed transparent bottle filled with half-full water.
After a period of time, the water level does not change significantly. Regarding the

description in the bottle, which of the following is correct.

(A) The rate at which hydrogen reacts with oxygen to form water is greater than the
rate at which water decomposes into hydrogen and oxygen.

(B) The evaporation rate of water is less than the condensation rate of water vapor, so
water can still be seen in the bottle.

(C) The evaporation rate of water is equal to the condensation rate of water vapor,
and the two continue and the rate is equal.

(D) After the evaporation rate of water and the condensation rate of water vapor reach

equilibrium, both evaporation and condensation stop.

(th30) 200 T A —FEWEWR T BT K BE— B EE - KA A
L > BEFSHRPAYRC > 51 {A] & IEHE

(A) SRBLERIE A SOKHYERRAR /K ol SR B S SR TR
(B) 7KHYZEEER A/ INP/KZE RV BEAT A AT DU T RASEK -

©) 7J<E’ﬂi§§iﬁ*t$%ﬁ@ﬁﬁ%%&%%ﬁ$ ' A RHEOETT HBEREE -
(D) /KAYZEH B K ZCR IS AR R R PR - AR BLEESI R 1L -

(100 =5 2R A 15)

fi#ZFH Solution:

P IRRE I S AR E [ E A EPAZREE T - TKVZE S R /K7 R ARG 2R - T
FEERCT - H I REIRE P - #0EC) -

The equilibrium state usually occurs in a closed system with a fixed temperature. The
evaporation rate of water is equal to the condensation rate of water vapor. The two reach a

balance, and this is a dynamic equilibrium, so select (C).

Teacher: We have learned in class, will the amount of water change when the water is kept at

a certain temperature in a closed space for a period of time?
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Student: No.

Teacher: Yes, what will happen to the water inside the bottle in this closed space?

Student: Evaporation and condensation.

Teacher: That's right, when in a closed space at a constant temperature, the evaporation rate
of water after a period of time will be equal to the condensation rate. What is this
called?

Student: The reaction reaches an equilibrium state.

Teacher: Yes. Does the reaction stop after reaching equilibrium?

Student: No, the reaction will be in dynamic equilibrium.

Teacher: Great, and what should we choose for the answer to this question?

Student: The answer is (C).

Sl AERAE PRIV » R AR A — ER R K R
1% 2

B TG

R 28 BRI T PR A R o S

B TGS -

s WIEERRE P ATEIAG B BN KA S R e R
5 BB B 2

A TR -

a8 BT R RIS L 7

SRR RIEEER BT

T R > TR R

B SR -
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Students can determine the factors that change the equilibrium state and determine how

the relative rates of forward and reverse reactions proceed.

(L3 ) At room temperature, adding sodium hydroxide to an aqueous solution containing
orange-red dichromate ions (Cr.O+*~) will produce yellow chromate ions

(CrO427). When equilibrium is reached, the reversible reaction is expressed as:

” — iE N
Cr,0,2~ +2 OH ~j&ﬁ 2Cr0,2~ +H,0
¥ R &

If carbon dioxide is introduced into the above aqueous solution to make the balance

move again, which of the following statements about the reaction trend and

substance concentration is correct?

(A) The reaction proceeds in the direction of forward reaction, and when a new
equilibrium is reached, [Cr,07* ] is equal to O.

(B) The reaction proceeds in the direction of forward reaction, when a new
equilibrium is reached, [CrO42 ] increases.

(C) The reaction proceeds in the reverse reaction direction, and when a new
equilibrium is reached, [CrO42 ] is equal to 0.

(D) The reaction proceeds in the reverse reaction direction, when a new
equilibrium is reached, [Cr2072"] increases.

(130 2RI - IE & ARALE SR REEF(CrO” HVKER T IA SE L8 » FES
B OAERIEAREET-(CrOs™ ) » P - H iR EFoR fy

Cr,0,>~ +20H" i?&@ 2Cr0, 2~ +H,0
- R JE *
ST FHUKATOE A AR o RS - BRI M T R R
REIACHL > T TERE
(A) R IE R T [T o B9 > [CrOZ 155 0
(B) RMEAIER FE T[T » B 65 » [CrO2 19T
(C) MM E T[T » BERFP8 » [CrOs TS 0
(D) RFEE S AT » R » [CrO [
(109 FFPEFHHH 37)
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fi#FH Solution:

“E BB K BT - M TRTAARRIH *  [RI R e R (T - [CraO7 10
(D)

Carbon dioxide dissolves in water is acidic, dissociates carbonate and H™, so the reaction

proceeds to the reverse reaction, [Cr207* ] increases, so select (D).

Teacher: Is carbon dioxide soluble in water acidic or alkaline?
Student: Acidic, is carbonic acid.

Teacher: Excellent. From the reaction formula of the question, do you think the reaction will
proceed in the forward or reverse direction?

Student: Proceed in the reverse reaction direction, because the acidic substance will
dissociate hydrogen ions, and react with the hydroxide ions of the reaction formula
to generate water, resulting in a decrease in the concentration of hydroxide ions, so

the reaction proceeds in the reverse reaction direction, resulting in an increase in
[Cr. 077 ].

L EAERER KSR M e ?

B Wl SR -

RN ARY - AHREEAVERERCE - IRMPIRE R S B (A A T [ A2 3 S T 1]
TR ?

B BT RET - RSB ETE g ST FISEARY S EREE T

JEAERIK > A SRR R D - RIS L S e 5 1= (T > 2L
[Cr207* 130
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Organic Compound

BTRALEIREASM bR S JTEE ~ IR
BT LATE AR T GE R BIEE - TRES

AREEH T M EAR SV ERN EZRE - BEE R g R e et ey
B EEYHER > BE SN EARCEYERK - B2 - 5% - FRAvASRETE
WEEEH ~ RZARFE(L O - IR THESYIRESR HEBmalhe)
PR RYIME - BV S ERESF AT PIEA R L E YIS -

ST T &R ) AR ARE T EE - ZEEREREE TR FE 2 - fEhl
PREZE ARG - MEE I RAMENS: - R AR B TR G = EAHR - A2
ISR AR BIERANEESRETT - BRI LR E S A ST EA -
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Composition of Organic Compounds

ZIN

BN L TR ) K TR MARELS > SRR E LUK RV EEE R #
B H IR A E SRR -

(50 FHOERENR » AT E RO S A B By A 2 SRS A s B B R P AV T IR
A AR -

" 0 7 ] > BANE AR ABI T a I E SV MBI > DA e | B T
Ak 2 AR REE R AT AR E S YIRS RS -

18

BEF thiE ¥ thiE
flour ity methane FH5E
calcium carbide B cyanide =R
carbonate vl organic compound B L&Y
urea RZE carbon monoxide —&/bh%
dry distillation HZEH inorganic compound LS
tar O
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[ (1) turn into . ]

4] : The powdered sugar or flour in aluminum foil turns into black flammable solids after

heating.
$E TP HYNER B (E I BVE S S ple SR iy m PAVE NS -

[ (2] change into . }

4] : The powdered sugar or flour in aluminum foil changes into black flammable solids after

heating.
$SE P R BRI 1 NS S S i PR iy A AT NG -

{ (3) contain . ]

4] : Smoke from the dry distillation of powdered sugar or flour contains combustible carbon
monoxide, methane, hydrogen and non-flammable carbon dioxide and water vapor.
R B R BRI AR AR AR » Eo P E A m ARy — & BhR ~ FRE ~ &SRR TR
Y B AbhR FOKZE R ©

o BEEHE »
B

FEE AR TR - BAEEEEII MR

— BASgESARCEYIERIEEY) > BT ez E RS L aREaY)
HIRH AL -
Students learn to distinguish the difference between organic compounds and inorganic
compounds and understand the composition of organic compounds from dry distillation

experiments.
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Students can understand the properties of organic compounds and inorganic compounds.

(5232 ) () All organic compounds contain carbon; (II) Carbon-containing compounds are

organic compounds; (III) Inorganic compounds do not contain carbon; (IV) Non-
carbon-containing compounds are inorganic compounds. Which of the above is correct?
(A) (DD

(B) (DAL

(©) HAV)

(D) ADIV)

(30 (@) %TM bEvraEs o (1) SR bE?EEaRbEY) (1) ERIEEPIE0
A s (V) AEREEVEEEREEY) o DL EIEERTA LS ?
(A) (D(ID)
(B) (D)
(©) HAV)
(D) AD(IV) (IR G P B 4)

fi#FE Solution:
D) EStRA eVt —ERERIEEY) (D) BWEEEYIE ATREShX - #UEEC) -
(IT) Carbon-containing compounds are not necessarily organic compounds; (III) Inorganic

compounds may contain carbon. So choose (C).

Teacher: From what we have learned in class, we have introduced the properties of organic
compounds and inorganic compounds. I would like to ask students what are the
properties of organic compounds?

Student: All organic compounds must contain carbon.

Teacher: Are compounds that do not contain carbon defined as organic compounds?

Student: No.. Compounds that do not contain carbon must be inorganic compounds.

Teacher: That's right. Then we know that both (I) and (IV) are correct.

Teacher: Did we mention in class that all carbon-containing compounds are organic
compounds?

Student: No, for example, carbon monoxide and cyanide are inorganic compounds although

they contain carbon.
Teacher: Good. Then we know that (II), (III) are wrong. So the answer is (C).
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EAN AR R PRI i AR b e YR ER EEYRITEE - RRMFESER
FERLEYHIEEREE?

24 Abay—ciamx -

RN A SR EEYR ARSI ?

B4 A% - Aati ey —ERERLEY) -

LR JREE - NEEFMIRED AV)EZ Y -

ERN - ASEEE ERRP IS  SRAV SV AR E SIS ?

B AR fr—S bRk R (LY o #EAERE R b -

ERL ARG - REEFMI A AE D ()E$5HY - ArLlEFEEC) -

pIEE_

i ¢ ARG AT AR L SRR -

Students can explore the composition of organic compounds from dry distillation.

(L) Which of the following is wrong about the description of dry distillation of bamboo
chopsticks?
(A) The gaseous products produced from dry distillation are pure substances.
(B) The gases produced during dry distillation are flammable.
(C) The main component of the material left after dry distillation is carbon.

(D) The solid matter remaining after dry distillation can be ignited.

(HF30) BARTTEREZERHROE - MY ghEs ?
(A) FZEERFRTAE RV REEYI R AYE -
(B) wZgRs A AR YR AG B A A -
(C) HZERRS NHVPTERYEH R 2R -
(D) #azed{& IR HIEIRRYE nT LURER -
(BRI A G RB T H R 4)

fi#FE Solution:

ViR EANVRISA S ~ Il - —&dbhx - &8 bR SOKERRFREYIRAE - At
(A)BEETEARUALE 5 > BUEZEEE(A) »

The gas produced by the dry distillation of bamboo chopsticks is a mixture of hydrogen,
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methane, carbon monoxide, carbon dioxide, and water vapor. Therefore, the description of the

option (A) is wrong, so the answer is (A).

Teacher: In the last class, we did a dry distillation experiment of powdered sugar in the
laboratory similar to the dry distillation experiment of bamboo chopsticks. We know
that there will be solid, liquid, and gaseous products after dry distillation. Do you

remember which ones are there?

Student: The solid product is charcoal, and the main component is carbon. At that time,
experiments were done to understand that the solid product could continue to burn.

Student: The gaseous product has been tested with clarified lime water to prove the existence
of carbon dioxide; cobalt chloride test paper is used to prove the existence of water
vapor; when the gas floats out, the flame becomes larger with a match, which proves
that there is a flammable gas.

Teacher: Great, so from all options, the answer is (A), because the gaseous product generated

during dry distillation is a mixture.

Bl - B EEREMMEE R E SO T S E SRR R e B e > TR
BREAERE - K& - REREY) > FE2ERCE 0 RIA RS ?

i

B4 ERREVIEARR - FEEENR - EHEER T RREIRREY) A AN -

B4 REREVICERMERA HEEaOKEH —S/bIFEE - S boashstan
so BHA/KZERINEE 5 ERAS T H SRS F K S S5 K A B K - SIHA A
PAMERHS -

W ARY - RIS - RIS ETEE(A) - R R8s A R R R EY R &
Y] -
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6-2 RRNARIESY
Common Organic Compounds

ZREBEHFEAETE RNSEAREEY) - A E CMERNEEEE - ZAiHEHE
AR EBAR M AR FREA R CE YRGS E - DR AEAETHIAR - A
Bt RSV ER - SAERENER TP A FREEERITEE AR -
ZUEE B B iE T ] DADIAEEIR R - SRR B A ] DU T LR - B0 S - 40
SN ] DL (B A ARG A S S R M P EE B B R -

B¥F thEE ¥ thiE
natural gas RIRR petroleum HH
hydrocarbon K ethanol Bz
isomer [E] 57 LAY acetic acid W%
methanol FH it ethyl acetate LI ZFs
formic acid FH % ethane Y7
ester fis liquefied petroleum gas | & {LAHHR
esterification reaction | Fig{ESZJE organic acid ks
alcohol it
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[ ©® What kind of ? ]

#14] : What kind of organic compound is petroleum?
AR ARILEY ?

[ ® For example, . }

5] : Hydrocarbons are common fuels. For example, natural gas and liquefied petroleum gas.

KR RANRE - BBEIRER > RIRRNIRAL IR ©

[ ©® When the organic compounds contain , they are called : }

#4)(1) - When the organic compounds only contain carbon and hydrogen atoms, they are
called hydrocarbons.
ARbahEaR - @R TR - MeRS(LEY -

#14)(2) : When the organic compounds contain -OH functional groups, they are called

alcohols.

ARGVt &H-OH [FElky - 5 R -

« BEEHE »

FEEEE S AR TT% - BAEERIITNER
* woa e A AL S VIR R BLEE E L] 3 -
Understand the characteristics of various organic compounds and learn how to
distinguish them.
* woasie b BV LER S MBS - WERTEFSC S e Il AR SCINEY H Y -
Understand the chemical equation of the esterification reaction, and know the purpose

of adding concentrated sulfuric acid or heating in the esterification reaction.
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Students can distinguish the types of organic compounds by the types of atoms contained
and the properties of substances.

(33 ) Toluene is an organic compound containing only carbon and hydrogen atoms. It is a
colorless liquid at room temperature. It has a special odor and is difficult to dissolve
in water. It is a commonly used solvent in the manufacture of paints, adhesives and
nail polishes. Long-term contact may cause damage to the nervous system. Based on
the above, which of the following organic compounds should toluene be?

(A) Organic acid
(B) Alcohol

(C) Ester

(D) Hydrocarbon

(30 HEREEEANK - SETHERIEEY) - Bk BEROIRE - BARIRIE
Uk > T ELEEA /KR RGE R ~ RS RIS M HEER - R AT AE
FHERGIERIEE - RIE LA - FERER T —aERbay) ?

(A) B
(B) B

(C) Ee
(D) &B¥H
(22 H 105 FEEHFE-Z 40)
fi#ZFH Solution:

ARILEYTERNR - @R > A » BUED) -
When there are only carbon and hydrogen atoms in organic compounds, they are called

hydrocarbons, so select (D).
Teacher: In the question, What atom does "toluene" contain?

Student: Carbon and hydrogen atoms.

Teacher: When there are only carbon and hydrogen atoms in an organic compound, what are
they called?
Student: Hydrocarbons.
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Teacher: Right, so toluene is a kind of hydrocarbon.

i R TR SAHER TR ?

B RRAIERT -

A LAY AT - G T R 2
B Y -

EED R PTLIRZER A -

pIEE—

st ¢ BAERERIE S SE T I AEEREE LY HHY -

Students can understand the purpose of adding chemicals to each reaction.

(337 ) In order to make the steak more delicious, some chefs add "tenderizer" before cooking,
which contains papain enzyme. Enzyme can accelerate the decomposition of protein
and make the steak taste more tender. Which principle of speeding up the reaction rate
in the following experiment is similar to the principle of adding "tenderizer"?

(A) "Phenolphthalein" will be added in the acid-base neutralization experiment.

(B) "Sodium hydroxide" will be added in the soap making experiment.

(C) "Concentrated sulfuric acid" will be added in the ethyl acetate experiment.
(D) "Hydrochloric acid" will be added in the experiment where calcium carbonate will
react to make carbon dioxide.

(HP30) FLEBETRT Ry TR HRE IISEE - S EZERATIA "S> WEAARNEER » 1]
IZREE H'E 7 fig - A PR REAIEE SR - SERII0A T iohs |, By R Bl o e
BNt S FE RS R ERAR (L 2
(A) Beiig A E SR &I "L
(B) HUSHEEEER T EIIA T EEILN
(C)HWEZRRZEERTEIA TR
(D) biglg $5 58S — AL E BT EIA THEE

(H 107 FRFE* 42)
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fi#FH Solution:
s b S FE R I AR IS T HI R S FE R > R IR B bR - #0EE(C) -

Adding concentrated sulfuric acid in the esterification reaction can speed up the reaction rate

and act as a catalyst, so (C) is selected.

Teacher: Why should we add phenolphthalein to the acid-base neutralization experiment?

Student: In order to observe the color change caused by the change of pH value. basic is red,

acid and neutral are colorless.
Teacher: Yes, why should we add sodium hydroxide to the saponification reaction?
Student: In order to react with oil to produce soap.

Teacher: Great, so do you know what an esterification reaction is? Why add concentrated
sulfuric acid?

Student: The esterification reaction refers to the action of alcohol and acid to generate ester
and water. The addition of concentrated sulfuric acid is to speed up the reaction rate
as a catalyst for this reaction.

Teacher: Excellent, Great, so why do we add hydrochloric acid when using calcium carbonate
to make carbon dioxide?

Student: In order to react with calcium carbonate to produce carbon dioxide.
Teacher: Yes, so which one can speed up the reaction rate as in the question?

Student: Concentrated sulfuric acid for esterification reaction.

ERl BRI E SR Ry (T AR ERE ?

Bt Ry Vi pH (HIE SRR SR L il BALE > BRI M i -
RN ek > WERIERMTEEMASEEITE ?

B4 0 KT EUREsSEEALE

Ehl - AREE > AURMIAIE SRR R NS 2 R0 ARERE 2

B4 PRbERTEEEIREER - AABERRUK > AR RS & T IR EEE » &
VE LS TER BT

R KT o HIER Rl B S B S A bk Ry TR A BERETE ?
B Ry 7 BRI S N MR A A (bR -

Rl B FTLUEE BR] DUINER S HE R AR A2 Wb 2

B4 0 BB AR -
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6-3 RS ETCHE 4
Polymer and Cloth Fiber

LEAEAGTERAZ S > o] DADUSESIE ~ hIRE S AR E B 2 B AR A A S
SR ~ PR B S PR AR ARRA M - BEAN - AEPYA I DU H TGS & > BT AL
AzE T ARG R SRR > ISR AR R IR A AR -

B TRERDR " HEY) ) RIEMHBRLS > ZETTLUER T8, & T8RS AUEES > 40 the
instance of 2 be categorized into ZKFE BIERAE [FIRFELRIAH Kah S HILIRE - INAEEN B

HHEATEE - ERBETABENR SR ER A LU E SRS /L -

BF thiE EF thE
protein EHE polymer ZEWY)
starch By polyethylene B
animal fiber BB plant fiber ERZ A
natural polymer KIRFZEY) artificial fiber N
natural fiber RINGE 4 thermoset polymer EEMEEEY)
chain polymer IR ST thermoplastic polymer | ZA¥AMEF &)
rayon 22 regenerated fiber AR A4
synthetic polymer GREEY) reticulated polymer HRTE S
synthetic fiber % i
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[ (1) is an instance of . ]

4] : Rayon is an instance of plant fiber.

1R BB E B -

[ 2] can be categorized into . ]

fila) = Artificial fiber can be categorized into regenerated fiber and synthetic fiber.
NIERAE ] 73 By P AR B4 B AR A -

[ © is a type of . ]
#il4]  Polyethylene is a type of synthetic polymer.
BLIFBREREEY) -

[ (4] be made up of . ]

4] = Cellulose is made up of carbohydrates.
BEZ R LS -

[ © both and ]

fil4] : Both starch and protein are natural polymers.
/E%*DE El E%BIE%/\\\XI'/\ = HF%

« BEEHE »

FEE AR TR - BAEEEII MR
B RGN - RV RIS AR ATE ERIIE -
Students are able to recognize the characteristics of common artificial materials, simple

manufacturing processes and application in daily life.
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Students learn about types of polymers

(%37 ) According to the classification of organic compounds studied in this chapter, which
one is “tire (of a car)” categorized into?
(A) small molecule compounds
(B) natural polymer
(C) thermoplastic polymer
(D) thermoset polymer

(F30) MBEAEEFEAARILEY) 08 - EiaEHu— ?
(AN TAEEY)
BYRAE G
(OREMEEY
(D)FAEMEREY)

(B MR L EAM(E S p.137)

fi#FE Solution:
N Rtimpa ey L 2p oy BRI IR G B A LG RAVAEIRGERE Z 2 E MR &) -
Because the main component of the tire is polyisoprene polymer, which is a thermosetting

polymer with a synthetic network structure.

Teacher: Where have you seen tires in your life?
Student: Car, car dealership.

Teacher: From what we have learned in the classroom, do we know whether tires are
polymers or compounds?
Student: Polymer.

Teacher: That's right, what are polymers subdivided into?
Student: natural polymers and synthetic polymers.

Teacher: We know that tires are made of natural rubber, so we can tell what kind of polymer
the tire should be.

Student: Synthetic polymers.
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Teacher: Very good. In addition, we have learned how to classify polymers based on whether

they will melt when burned at high temperature?

Student: Thermoset polymers and thermoplastic polymers, thermoset polymers will not melt

when heated, and thermoplastic polymers will melt when heated.
Teacher: Will the tires melt when heated?
Student: No, so the tires are thermoset polymers.

Teacher: Yes, so the answer is (D).

AT SERRPIE AT L T B AR dRAGTE ?

B EHy o BT e

Ehl - HERE TS MERiER eE R LG ?

B4 Bey) -

ERl 28k BEY) AR ?

B2E T RARFEVREREED) -

ZRN . FMIREERIRE R IMEIE B B T RAY - R m] DAAET i Aa e
e EY)

B2 GECEEY) -

Ehl  AREF > SANRMIERE - B LUERESYIE R INER G AN SR E R RIE 7] LAAn

A
B2 AEIPRSYIRBEIIRSY) - BERESYIIIES gRME - BRI S
FAE R -

ERN . EmAahIEVE (LS ?
B4 g Frllimia e E RIS -
ERl B FTLUEFEED) -
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Students are able to recognize the characteristics of common natural fiber.

(ZE3Z ) Cotton clothing is made from cellulose in cotton fruit, while silk clothing is woven
from silk. Regarding the comparison between cotton clothing and silk clothing, which
of the following statements is correct?

(A) The former is inorganic and the latter is organic.
(B) The former is a mixture; the latter is a pure substance.
(C) The former is composed of non-polymers and the latter is composed of polymers.
(D) The former is composed of carbohydrates and the latter is composed of
protein.
(F30) MYEREHE M ER R REAE R TS - AR E AR & SR ek
15 o BPAETORHE AR EAORIAYLLET - T HIRIHR & TERE ?
(A) B REWRY) > BB REEY)
(B) I R &) 128 R&IYHE
(C) mIAEHIEREYIHA - RE R GV
(D) FIEHEBKILEYIER - BEBRES B
(102 FFE L &5 28)

fi#ZE Solution:

MYEROR HadER A SR B K L EYIHEL SR B SR REM S - Bk
e-HEEYMESYE - WEAEAERIEEY) - B FED) -

Cotton clothing is made up of cellulose, which is composed of carbohydrates; silk clothing is

woven from silk, which is an animal protein. Both are organic compounds. So the answer is

(D).

Teacher: Have you learned the classification method in the options before?

Student: Yes.

Teacher: Let’s look at option (A). Cotton clothing is inorganic, and silk clothing is organic,
right?
Student: No, they both are organic.

Teacher: Why can it be said that both are organic?

Student: Because both plant fibers and animal fibers contain carbon, hydrogen and oxygen
elements.
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

4
T
4
Btk
4
mrf
4
Btk
4
T

Let’s look at option (B). Cotton clothing is a mixture, and silk clothing is a pure

substance, right?
No, they both are pure substance.

Let’s look at option (C). Cotton clothing is made of non-polymer, and silk clothing

is made of polymer, right?
No, they both are polymers.
Let’s look at option (D). Cotton clothing is composed of carbohydrates, and silk

clothing is composed of protein, right?

Yes. Cotton clothing is composed of cellulose, which is composed of carbohydrates;

silk clothing is woven from silk, which is an animal protein.

So the answer is (D). Good job.

REEFEHTH T A ERMUATE A E

o

BRTE(A)EEIH > AREACK R IEIY) - SRR Rt - 206 2

A& > NRREAE A -

FoftIE ] LR S A A 1Y) -

N TEYSEREdER 2 Ak » & > otk -

MIMIBEB)EEIH - IERH RREGY)  RIR RAE > 215 2

A& NRREAEAE -

AINTE(CYEER > VBRI IR SPIRERE > $330OR R S8R - 206 7
A8 WHBREAH RSP -

AFATED)ER  fE TR K B EPIHE $3 88 00R R E B B 4H R 2105 7

JE o MEAORI AR XA - SERB IR /KGR - SREER R EaR4R
@ints - Bane EItELE -

FTLAEZEBE(D) -
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6-4 BEYMEEZPER
Application of Organic Substances in Life

N\

FEAVINE S TR R Bl > Al Al He Bt ER AR 2R > AR - SRERAE SR IR
TSR B P RSB RY R( > BRI B ERI 205 R B - S B A R R AR A A
A

FUAN ] UL R AR e ~ ER'E - FRE R EAERE TR TR ER S (E R AH
AU ER R - DR EERE A EUERY T, DIREHRES ¢

EF thiE B¥F thiE
soap EE detergent/synthetic detergent | S BRI/ & R E BT
Lipid GiEH=S saponification reaction EALNIE
Protein EHE coconut oil =i
Starch gl salting out BT
Carbohydrate i hydrophilic part HK U
Glycerol HoH lipophilic part R
Cellulose R
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T\

o

be composed of . ]

HGR

Carbohydrate is composed of carbon, hydrogen, and oxygen elements.

BRI ~ &~ SOCRATLE TR

consist(s) of . ]

: Carbohydrates consist of carbon, hydrogen, and oxygen elements.

FESLE R ~ & - FOTRATHSTIREY

separate(s) from . ]

: Saturated salt water can separate soap from glycerol.

BRI B BEK Al (S S S B JH o i

infiltrate(s) into . ]

: The lipophilic part will infiltrate into oil stains and remove them from the cloth.

BRI ENS T - MR T EATRE BRR -

react(s) with . ]

BIey -

When the oil reacts with the sodium hydroxide, it will produce the sodium aliphatate and

the glycerol.
ERE S S b BT - L ARSI =% -

RYf AR R TRL R B EERR
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Understand the ingredients of foods, such as carbohydrate, protein, and fat.
aoan AN A B E L B EUHAEHY EAL A FE -

Understand how to make soap and the saponification reaction of fat.

= e AR T IR LR B BUE RN 2 E

Understand the oil removal principle of soap and compare the differences between soap

’

|l

v

and detergent.

o BIREERE s
BlzE—

sHH ¢ EEREA TR ERY SR IR EALE -

Students are able to understand the oil removal principle and saponification of soap.

(L) There is a substance A (containing lipophilic part and hydrophilic part). This substance
can be dissolved in water, and the lipophilic part will penetrate into the oil stains of
the clothes and take the oil stains away from the clothes. Which reaction can produce
a substance with the same function as this one?

(A) ethanol + ethanoic acid

(B) calcium carbonate + hydrochloric acid
(C) oil + sodium hydroxide

(D) sulfuric acid + sodium hydroxide

(30 A—EF (SHEEHmEAER K ) - IEYEREE AK AU E 2 ATORHY
R TR K PEEOH 5 7y AR - 355 ] A — {1 B ] LA A= B2 P B AH R DO RERY
EY)?
(A)ZEE + ZF — (Bt 5 + Bl
(O)ifs + E&Mbsh — (D)t + @ FE (L —

(4 H 106 FETEH 7)
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fiZ8H Solution:

A HBE R BRI ES AT § - AR KRR T2 A K P BLRY)0EE » 15
FIVVE R R HE B BOF R » AR LU N BEIR A& Ry AL -

EALAE  HlE + @R b REREES (FEE) +A=EF (HD

(A) LEE+ 2l — RELRE - AR -

(B) bxM&sS + BilE —mEf bk -

(C) s +EE b > HE(LLE  EELLE -

(D) il + @8 beh - RPMIEIE - AR -

WEZER(C) -

It is mentioned that “the lipophilic part will penetrate into the oil stains of the clothes.” Later,
it uses the hydrophilic end to pull the oil into the water and remove the oil stains from the
clothes. We know that substance A is soap or detergent. This question asks which of the
following choices belongs to the saponification reaction.

saponification reaction: oil + sodium hydroxide — sodium fatty acid (soap) + glycerol

(A) ethanol + ethanoic acid — esterification reaction, producing esters

(B) calcium carbonate + hydrochloric acid — producing carbon dioxide

(C) oil + sodium hydroxide — saponification reaction, producing soap

(D) sulfuric acid + sodium hydroxide — neutral reaction, producing salt

Therefore, the answer is (C).

Teacher: We just introduced the knowledge of soap. What did we learn in this class?
Student: We learned about the making of soap and its oil removal principle.

Teacher: That is the saponification reaction. What is the saponification reaction? Please name
the reactants and products.

Student: When the oil reacts with the sodium hydroxide, it will produce the sodium fatty acid
and the glycerol.

Teacher: It is mentioned that “the substance A will penetrate into the oil stains of the clothes

and take them away from the clothes.” What seems to have happened?
Student: It seems to be an oil removal process.
Teacher: So, what may the substance A be?
Student: It may be a soap.

Teacher: So, we have to find out the chemical reaction that can make soap, that is,

saponification. What is the reaction when alcohol and acid are combined?

Student: Esterification reaction.

Teacher: What will calcium carbonate and hydrochloric acid produce?
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Student: Carbon dioxide.
Teacher: What is the reaction of oil and sodium hydroxide?
Student: Saponification reaction.

Teacher: What is the reaction of sulfuric acid combining with sodium hydroxide, acid

combining with alkali?
Student: Neutralization reaction.

Teacher: Yes, so the answer is (C).

W WA AT R E RV RIE, -SSR B T (1 2

B4 0 WM B TR SRR ERIMAY 20T R -

ZRN : AEERVEIERUE bR IE - SRS EALENE ? 55550t fth B R HEYI RN A2 5k
7 -

B EhiRE S S LN G o G EARERLIEINFIN =1F -

L EHERIEYE A2 ARSI SRR SEME B AR SRR T
HEEEEE ?

B4 BERER TSR -

LRl FTLAYE R AT 7

B2 WREEE -

EHl P AR S R T R RS B RN E - AR BALAUE - 55 & B0
e (TR IE 2

B BR(EAE -

ER AR S5 B & A AR (B

B0 &b -

LR HBEIEE B ESE ?

240 BEABRIE -

Zhl - AbER IR e > BRVEDIERIE S (R 2

B 0 PONIRE -

EE R BUEEEEC)
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Students can understand the composition and constituent molecules of food.

(Z£3Z ) Because of the large amount of starch and sucrose, the cake is high in calories. Junjun
only cut a small piece to eat, and put the rest of the cake in the refrigerator to save it
so that it will not go bad. Which type of substance of a large amount in cakes keeps
Junjun from overconsuming?

(A) Hydrocarbons

(B) Carbohydrates

(C) Synthetic polymers
(D) Inorganic compounds

(130) EREREY - e RS BEtHs  BERE AU T —/ NNz » W~
AVEEREIOEKFE IR - A A5 - SBHEERERTH—EEEa8S
NELZNZ ?

(AbrE(EEY)
BRKALEY)
O EREEY
(D)fER(EEY
(HH 103 FE P&+ 49)

fi#FE Solution:

TR RS R SRR L 1951 BERAERSIRE « BT
B 27, > By BAERER S oK (L&) BUEB) -

In the question, "the cake has high calories due to the large amount of starch and sucrose."
Junjun is afraid to eat a lot because of the starch and sucrose in the cake. Both starch and

sucrose are carbohydrates, so the answer is (B).

Teacher: What nutrients that we have learned in class do living beings get energy from food?
Student: Carbohydrate, protein, and lipid.
Teacher: In the question, the ingredients of cake are starch and sucrose. What kind of

nutrients is it?
Student: Carbohydrates.

Teacher: Because that carbohydrates have the same ratio of hydrogen and oxygen atoms as
water molecules, so what is it also called?
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Student:

Teacher:

4] -
B
4
Bk
4] -
B

i
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Carbohydrates.

Therefore, the answer is (B).

sAfEE R EE] - AV BRI S ER SRR ?

MEMH - EEHE - BRE -

sAfRE E o ERERYRT S B NI - MRS — e sy 2
FEAH -

FRESEDN Ry U T RIS H EEBIER/K S TAE1R] - BT DA S s Ry 8E 2
KL E -

FTLIEZEB) -
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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 Junior High School Bilingual Teachers in
the Domain of Natural Sciences (Chemistry): Instructional Language

in English
[ 8™ grade]
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