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Organic Chemistry
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Structure and Composition of Organic Compounds

N
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isomer [E] 57 FEAEY) structural isomer LEREEREY)
stereoisomer RS SEY) line-angle formula | 43¢ FA=

. combustion .
structural formula &= . YRIBE AT E
analysis method
empirical formula Fi=( hydroxyl group FRHL
chain isomer HEEY) positional isomer | {ir & E A1)
functional group isomer | EREREFEY) cis-trans isomer NSz S24)
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organic compound HH#(EE&Y) | inorganic compound S LAY
isolation and purification | 4rEk4ti{L guantitative analysis JE & T

[ (1) be bonded to . ]

7147 = In the molecule with the chemical formula CH>=CHBr, the carbon atom on the left is
bonded to two identical hydrogen atoms, and there are no cis-trans isomers.
ALy CHo=CHBr iyoy-rf - 7eiEhik|R 138 2 (EfEEN SR T ILAIEK
FAEY) -

[ (2] , and there are no ; ]

4« In the molecule with the chemical formula (CH3).C = CHCH2CHgs, the carbon atom on the
left is bonded to two identical methyl groups, and there are no cis-trans isomers.
FEAEEET R (CHs)2C = CHCHCHs Y711 - Zehik [ 7% 2 (EHE A - )27
NESZ SEA547) -

[ ©® By : can be calculated. ]

4 : By determining the mass composition of organic compound elements, the empirical

formula can be calculated.

e AR bEY T RAVE R - BIADRE EER -

[ (4] , making them isomers. ]

47 = Ethyl methyl ether, 1-propanol, and 2-propanol exhibit different atomic connectivity,

making them structural isomers.

HLEE ~ 1-98% ~ 2-WEER T3 52U > REEisEmy) -
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After studying this chapter, students should be able to know that:
— ~ BARRR TR AR SR R T R E A AL EVIRVAH R -
Students can understand the classification of isomers and how to determine the

composition of organic compounds.

o BIEERE s
5l RE—
BREH R gE T RE T YN

Students can understand the classification of isomers.

Hydrogen atoms in organic compounds can be replaced by organic halides. If two hydrogen
atoms in an ethylene molecule are replaced by two chlorine atoms, you can obtain
dichloroethylene (C2H2Cl,). Draw the possible structural formulas of C2H2Cl,. Which ones are

structural isomers? Which ones are cis-trans isomers?

structural isomer

structural isomer

H Cl H H H Cl
\ / \ / \ /
c=C C=C C=C
/ \ / \ / \

H Cl Cl Cl Cl H

1,1-dichloroethylene cis-1,2-dichloroethylene  trans-1,2-dichloroethylene

l |

cis-trans isomer
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ARIEEYTEET > TR TREIAHREEY) - 260 T ERamE SR
TR E ST HUL > AT S8 (CoHCl) » Fi CoHoCl ATEERVESfE » B A
UL Ko 45 SR © WIREE Ry IE S 28 2

H Cl H H H Cl

\ 7 \ / N /
C=C C=C C=C

/ \ L \ /: \
H Cl Cl Cl Cl H
LI-_JW ME-1,2-—HE R-12- "R

\

(EPRAR 110 FRRA (RS V) B—F f@fl 1-1)

Teacher: We have learned that isomers have the same molecular formula but different
structures. Isomers are further divided into structural isomers and stereoisomers.
What is the difference between these two types of isomers?

Student: The distinction between these two types of isomers can be based on whether the
arrangement of atomic connections is the same. If the arrangement is the same, it is
a case of stereoisomers. If it is different, it is a case of structural isomers.

Teacher: Yes, we can start by drawing C=C, with two H and two CI atoms around it.

How many different ways can the C atom be bonded?

Student: One C atom can bond with two identical H or Cl atoms, or with one H and one CI
atom.

Teacher: Yes, so we can start by drawing the structure of 1,1-dichloroethylene, where two
identical elements are bonded. However, when it comes to bonding with one H and
one Cl, we need to consider that rotation around the C=C bond is not possible.

As a result, this leads to the generation of stereoisomers. So, what other structure
can we draw?

Student: Cis-1,2-dichloroethylene and trans-1,2-dichloroethylene.

Teacher: Excellent, the cis and trans isomers of 1,2-dichloroethylene are cis-trans isomers
among stereoisomers. And these two structures are what type of isomers with respect
to the different atomic connectivity of 1,1-dichloroethylene?

Student: Structural isomers.
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WE ?

— i C AT AR ([ fE T Z5HY H 8¢ CI > sgfiz—(E H f—(# CI -

258 > INIERAM AT DA L PR (E E T 2R Ay 1,1-— 8 LN » i —{E H K—
{5 Cl FyE/AFREF BN Ry C=C HAheHE - At — KRG HIRFEYHEL -
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E-1,2- " & LN K S -1,2- 8 LK
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Students can learn to use combustion analysis to analyze the elemental composition of

organic compounds.

For a certain liquid organic compound, through combustion analysis, it is determined that this
compound contains only three elements: carbon, hydrogen, and oxygen. The organic compound
Is placed in pure oxygen and completely combusted with a mass of 4.40 milligrams. The products
first pass through an absorption tube containing magnesium perchlorate, and then through an
absorption tube containing sodium hydroxide. The masses of the two tubes increase by 3.60
milligrams and 8.80 milligrams, respectively.

Given that the molecular weight of the unknown substance is 88.0. What are the empirical and
molecular formulas of this organic compound?

Answer: The empirical formula is C2H4O, and the molecular formula is C4HsOx.

HEREAERLEY) > QHBESTNE  BRMLEY R &k - € S=frE - Hith
Y] 440 ZREPMETTERRE  EYStEREBEERSEITRIE  FEEEEAL
WY IRUCE - WEEE A0 3.60 25Tk 8.80 T - CAHIZARNYIN T TE
88.0 - AL AR E S R+ Hl Ryl 2
% BBIR CoHiO » 0 FH AR CaHsO:

(BEREAR 110 TRRA (EE(LZ V) E—% P10 i 1-1 )

Teacher: In class, we learned that combustion analysis can be used to analyze the composition
of organic compounds. As mentioned in the question, the products will pass through
magnesium perchlorate and sodium hydroxide, resulting in an increase in the mass
of the two tubes. What substances are absorbed by these two tubes?

Student: Magnesium perchlorate absorbs water, while sodium hydroxide absorbs carbon

dioxide.

7 B A AMBRERETREY CEPEERE Y S
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Teacher: Yes, from the products of combustion, we can deduce that the water absorbed by
magnesium perchlorate contains H originating from the reactants, while the carbon
dioxide absorbed by sodium hydroxide also contains carbon (C) originating from the
reactants. So how can we determine the carbon and hydrogen weights of this
compound?

Student: The weight of water absorbed by magnesium perchlorate is multiplied by the
proportion of hydrogen in the entire molecule, resulting in the hydrogen weight =
3.6 * 2/18 = 0.4 mg. The weight of carbon dioxide absorbed by sodium hydroxide
is multiplied by the proportion of carbon in the whole molecule, resulting in the
carbon weight = 8.8 * 12/44 = 2.4 mg.

Teacher: Great, after determining the weights of carbon and hydrogen, we can utilize the
principle of mass conservation, where mass remains constant before and after a
reaction. How can we calculate the weight of oxygen?

Student: By subtracting the weights of hydrogen and carbon from the weight of this
compound, we get4.4-0.4-2.4=1.6 mg.

Teacher: That’s correct, therefore we can utilize weight divided by atomic weight to
determine the empirical formula of this compound. How can we calculate it?

Student: C:H:0=2.4/12 : 0.4/1 : 1.6/16=2:4:1, which means the empirical formula is C2H4O.

Teacher: The question states that the molecular weight is 88, so how can we use this
information to determine the molecular formula?

Student: You can first calculate the formula weight which is 44, and the empirical formula is
(C2H40)n, where n = 88/44 = 2. Therefore, the molecular formula is C2aHsO:s.

LW ERRE R EFIERE IR A P LR AR A A # L & HaH K - Ha H ATl e
Ve R RS R S AR - HEEITE NN - 35S RE 7 AR
S ?

B4 IBEREERIUKT S S b RUT — S Lk -

LD esE o NIRRT LIS ARV EY TP R1E - B S EE SRR K - By H 2RE
LB YD - T S AL ity — S bhix < C tAKE I SIEY - BT AT =T LLan
R LAY E B S E ?

B4 IRERERIKIVE BRI GUEEE S TIVESR  HIEE=3.6*2/18 =04
mg - @AY S bhk < BRI LURALE(E o FHYE R - BihkE=8.8 *
12/44 = 2.4 mg
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BRI KR GVERER > B DA AEEFEEE > KERREER
o Qi RHENER ?

M EEYINEE R G AR EE > 44-04-24=1.6mg

ey LR T A HE /R S8k b aYr gl - Bz EEK
g ?

C:H:0=2.4/12 : 0.4/1 : 1.6/16=2:4:1 > B EFEH=C By CoH4O -

HHR T2 5 88 > RILIRFI o LAanfalFIf 2 &R F=X 2
APV SR E =44 > 70 720 (CeHaO)n > n = 88/44 = 2> FRLLor T2 5
C4HgO2 -
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1-2 EfE&E
Functional Group

FE L/ NERET T 4 B A B R R AE T ] AR A o3 TR R ER AL T > RE /A TR
BRERAVRIE BB ATE R RAVBT - B EA T AR b aRar AR -

FERES T H > BREZ ATEAEERE T 4HRR ) Y RIRY - PR A AR T o B R A A A (g AR
LR REFRA IR TR - AEE(EV NG - B A AR S I R R AR B AN (AT e )
FISZ 3 #EMRR S HET a2 b EY)

BF thEE BF P
functional group EREEE alkane ek
hydrocarbon AR alkyne JoA
alkene il aromatic hydrocarbon FHER
alkylbenzene ST alcohol [IE
halohydrocarbon SR ether Fit s
phenol [ aldehyde i
amine el carboxylic acid e
carboxyl FRAL amide i
ketone FH scientific name 234
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ester =g systematic nomenclature | Z4Ea440%
trivial name B4 cycloalkene =y o
substituent =S main chain F g
cycloalkane RN branch chain < g
[ o consists of ]
4] - Methane consists of one carbon atom connected by covalent bonds to four hydrogen atoms.
FRBerl 1 (hxfFE DA (ER AR 4 (ES)R ARk -
[ 0 If , then : ]
4 - If two carbon chains are both the longest chains, then the one with more substituents is
the main chain.
5 WA (PR A e o - I DUHUA SR % B F o
[ (3] , starting from ]
147 - Number the carbons on the main chain using Arabic numerals, starting from the end closer
to the branch.
DARTAM B AR T 8 EhRT4meE » DU SO —Im ot dmat -
[ (4] be based on ]
4 : Hydrogen atoms in hydrocarbons are replaced by halogen groups to form halohydrocarbons,
and their naming is based on the parent alkane.
REETSE T BE RS RIBE - Hap 4 DIRHS e Ry 44 -
11 BYRRGBEFRET AP M EPEFTREYF
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After studying this chapter, students should be able to know that:
— ~ BARE TR RARLEYIEREE SR Fan 4
Students can comprehend the structural formulas and nomenclature of common organic

compound functional groups.

o BIEERE s
5l RE—

st ¢ BRARRE TR E R AR AE R B g R 22 g A R e
Students can understand the structural formulas of functional groups and learn to
determine the hybrid orbitals involved in bonding.

Non-hydrogen atoms in organic compounds typically participate in bonding using sp, sp?, and sp®
hybridization to form organic compound molecules. Which of the following atoms participate in
bonding with sp? hybridization?

(A) The oxygen atom in methanol.

(B) The carbon atom in ethylene.

(C) The carbon atom in benzene.

(D) The carbon atom in formaldehyde.

(E) The oxygen atom in acetone.

ALEYRIEEE T BE DL sprsp®sp® SRS BIRG A AL EM T
THIRERE LA sp? JRAHIR S BLgRAS ?
(A) HEER O i+
(B) Zf&Hy C FTF
(C) #Hy CRET
(D) HEW C FE¥
(E) WY O /T
CERARRR 110 FERA (EHME(EEE V) —F p34 #fl 1-3)
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Teacher:

Student:

Teacher:

Student:

Teacher:

EH

oo L EEHEFEL L

In our previous class, we learned about hybrid orbitals, which refers to the process
where the central atom, when forming bonds with other atoms, reshuffles valence
orbitals with similar energies to create a set of new orbitals equal in number to the
original ones. Different types of hybrid orbitals result in different molecular shapes,
and in our previous class, we discussed three types of hybridization: sp, sp?, and
sp?. Do you remember the specifics of how these three types of hybrid orbitals are
formed?

One’s orbital combined with one p orbital forms two sp hybrid orbitals. One’s
orbital combined with two p orbitals forms three sp? hybrid orbitals. One’s orbital
combined with three p orbitals forms four sp* hybrid orbitals.

That’s correct. Let's determine the hybrid orbitals for each option. How are they
bonded?

The oxygen atom in methanol contains 2 lone pairs of electrons and 2 ¢ bonds, thus
it participates in bonding using sp® hybrid orbitals. The carbon atom in ethene lacks
lone pairs, has 3 ¢ bonds, and therefore participates in bonding using sp? hybrid
orbitals. The carbon atoms in benzene do not have any lone pairs, have 3 ¢ bonds
each, and participate in bonding with sp? hybrid orbitals. The carbon atom in
formaldehyde does not have any lone pairs, has 3 ¢ bonds, and participates in
bonding with sp? hybrid orbitals. The oxygen atom in acetone has 2 lone pairs of
electrons and 1 o bond, thus participating in bonding with sp? hybrid orbitals.
That’s correct. We should choose (B)(C)(D)(E).

HAAE AT YRR TP ER AR s F5 HYE 0 A2 B R - J2 Rl &
> UL R TG RRE BT EYUSEE S - AR IS S B AT
Wik > A FERERE R S YU AR [F R AL R TR RE H o TEIR > ot
IR A /A IRE IR sp -~ sp” ~ sp® - SRR E SIS E IR
FRAISAAT IR 2

— & s B p WUISCE AT R (E sp JE RIS > —{E s BRI {E p PUsCRAZRL
= A8 sp? RIS - —{1 s B = p WUIEUR RO R (E sp® R -

V2 PEE KT S BB TRA R AR - 55 S LA AR 2

| REBERRE RN M ERT RS

<l
L8
ot
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B4 HEEH O HTaF 2 BIHETR 2 {# o #AIDL sp® RS Bl
45 o ZIRH C RF A EIIEET A 3 {# o $# AL sp® JREEIS S Bl
G-y C RTFASIBET A 3 8 o #EILLL sp® IREHIRS gk -
RS C R FAREIEESF - A 3 (8 o ##KIELLL sp? JREHISS BIgRES -
WA O JFF&H 2 HWIIHET R 1 8 o # KDL sp® SRS Bl
& e

Ehl - J2Eh > NILEFEE(B)(C)(D)(E) -

BlE_

B ¢ EAERER AR RARL SV EREE -

Students can recognize the functional groups of common organic compounds.

Paracetamol is a common pain reliever, and its structural formula is shown below.
What functional groups are present in the paracetamol molecule?

(A) hydroxyl group

(B) aldehyde group H

(C) amino group /©/ \H/
@)

(D) carboxyl group HO

(E) amide group

HERIEH A IEREE - B N E > ARG SA T BAE B R ©
(A) RE

H
(8) Btk N
ot JORY
(D) ¥tk HO O

(E) BfrE
(FElBAR 110 TR CEEEE V) H—F p7 H1058)

Teacher: In class, we learned that specific groups of atoms in organic compounds are referred
to as functional groups. Different functional groups have distinct properties and are
typically represented using rational formulas. From the structure of paracetamol,
what functional groups can we observe?

Student: There is an OH, so it has a hydroxyl group.

Teacher: Great, are there any other functional groups apart from this?

14 B A AMBRERETREY CEPEERE Y S
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Student: There isa C=0 and a C connected to N, so there is an amide.

Teacher: That’s correct. From the structure of paracetamol, are there aldehyde groups, amine
groups, or carboxyl groups?

Student: No, because an aldehyde group is HC=0, an amine group involves N bonded to an
alkyl group, and a carboxyl group is COOH.

Teacher: Yes, so the answer is (A)(E).

EhN . AERE P ERMEE AR S T AR e T B B EREE - AENBREE
FHAENEE - EBEDURMEHFRR - BRI ERE R PR M E T
REAL 7

E2E 0 OH > LI -

EH R BRILZANERHTEERERE ?

4 C=0 H CHysER T N> Frlialiiak -

ERN 2 MGG RS AR B S AT - s ~ ALY

B2 IR INREEER HC=0 > fzAk Ry N BEICEL ~ $55 Fy COOH -

Zhl ¥ NILEEBEA)E) -

15 FUOpREBEFRE TR O EPEFRE
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1-3 &
Hydrocarbon

FEA/NER T ] S S B2 A A AL DU e B B 48 I0RER A T RIS 78
PEE M A MR DU R -

FEREE T BECARGER L. EEET A > DIRERITEAT AT o AT
A PAS EEAE R E AR - BRI & A R ESEYE - HIETETE & R
AEEAIEIE o BEAD > BEEESD I S g ~ 8~ R~ BRI ) AR EAVASRIE I > ZETE] LA
5 [ELER A S i Hh ga] g R [F) R

BF thE BF &

aliphatic hydrocarbon RERRE aromatic hydrocarbon | 75 &K
unsaturated

saturated hydrocarbon BEIFIRE AN BRI
hydrocarbon

alkane BE(R) cycloalkane BRI ()

alkene 7 (%) cycloalkene IR (%)

alkyne FROEE) naphthalene =

anthracene =1 phenanthrene JE

substitution reaction B cracking reaction BN

16 B A AMBRERETREY CEPEERE Y S
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addition reaction ijilp s hydrogenation reaction | &L FE
halogenation reaction B{LSIE hydration reaction KR JE
hydrohalogenation reaction | & 5{b 5 FE dispersion force BT

bond angle Eey=E| 7 bond i
Markovnikov’s rule EAferl & AR | polymer BEY)
polyethylene, PE BN carbide BA (BR1E)

[ ©® The general formula for IS : ]

4« The general formula for alkanes is ChHan+2.
Bef =Ry CaHanez ©

[ (2] have (a) structure(s). J

4 - Aliphatic hydrocarbons typically have carbon-carbon chains or cyclic structures as their
primary structures, while aromatic hydrocarbons often have a benzene ring structure.
R i S DAb-ti AR A A B S BER IR TR TS » 5 B IE BARIRESHE -

[ (3) be divided into . ]

4 - Aliphatic hydrocarbon can be divided into saturated hydrocarbon, which contain only
carbon-carbon single bonds, and unsaturated hydrocarbons, which contain carbon-carbon

multiple bonds.
R AT Ao B A 7 e - BEL SR P L RK B S A i - 25 SRS BELRTRR

17 YRGB EERETREN CEPEFRT Y E
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[ o , leading to : }

fi4) - Under high temperature and with the action of a catalyst, the carbon-carbon or carbon-

hydrogen bonds in alkanes can break, leading to a cracking reaction.

TEEDREMELRIERT » Lervhk-tikeihi- SR - E4XRRIE -

[ (5] have reactivity than : }

4y Aromatic hydrocarbons have slightly higher reactivity than alkanes, and their common

reaction is substitution.

75 e SRS R e o RS R B -

o BEEHE »

TEEE AR ITE - BAEESLITE S
After studying this chapter, students should be able to know that:
— ~ B PHSHVIEE R, TR EE M -
Students can distinguish between different types of hydrocarbons and understand the

properties of various hydrocarbons.

o BIREERE s
BlE—

S ¢ BARRE TR IO AR R H =
Students can understand different hydrocarbons and write the general formulas.

Student Lin discovered a bottle of unidentified organic medication in the medicine cabinet.
Based on the residual label with a molecular formula of CsH12, which of the following types of
compounds could this compound possibly belong to? (Select 2 options)

(A) straight chain alkane (B) cycloalkane (C) alkene

(D) cycloalkene (E) alkyne

18 BUAAABEFRE TR P EPEERE
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MRIEERAE B il S — R AN A A 18 EE AL - ERERE RIS A > T30k CeHiz> B%1E
BV & NYIRE B &Y ? (EEE 2 TH)
(A) HH#EHEK
(B) BBk
(C) fax
(D) ERHIE
(E) B
(103 £21 25 55 )

Teacher: In class, we have learned that hydrocarbons can be classified into two major
categories based on their properties. What are these two categories?

Student: Aliphatic hydrocarbons and aromatic hydrocarbons with a benzene ring structure.

Teacher: That’s correct. Apart from that, if we differentiate aliphatic hydrocarbons based on
the different carbon-carbon bond arrangement, what can they be further categorized
into?

Student: Saturated hydrocarbons and unsaturated hydrocarbons. Saturated hydrocarbons
include alkanes and cycloalkanes. Unsaturated hydrocarbons include alkenes with
carbon-carbon double bonds and cycloalkenes, and carbon-carbon triple bonds are
found in alkynes.

Teacher: Yes, different types of hydrocarbons have different general formulas. According to
the question, with a molecular formula of C¢H12, what could be its general formula?

Student: CnHan

Teacher: That’s correct. Therefore, we can write the general formulas for the five options to
determine which types of compounds this medication might belong to. What are the
general formulas for the four options?

Student: The general formula for straight chain alkanes is CnH2n+2. The general formula for
cycloalkanes is CnH2n. The general formula for olefins is CyH2n. The general
formula for cycloalkenes is ChHa2n2. The general formula for alkynes is CnHazn-2.

Teacher: Yes. Therefore, it could be a cycloalkane or an alkene. The answer is (B) and (C).

AT AR PRV IR M T A5 AT ASE - AR ?
B BSRR RS R R G -
AT G5  BRIL S SR LI I TR T - FTRRA S R 2

19 B A AMBRERETREY CEPEERE Y S
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B4 RN RN BEAIRE - SRS RO - RGeS R e ERE TR Y
BIRNG  BAR-IR = HRATHA

EEN R8s A FIRIRIEA A ERYEZ - AR E Pl > PRy CeHi - ST A]
DA R = 2

B4 CoHmz

EHN 0 TEME > PRIREAM AT LR T BRI e B s AR T I 2 v m T e Ry RS R A L
&Yy o S VU EEEIERY E ) e e ?

2 HHheHYETNR CoHane > IREGEIEAVIEATUS CoHan > JEIEAYIEZCS CoHan
IRIFIEHYIETC Ry CoHanz » HUEHTIETN Ry CoHanz

EHN 98 REEFIRE IR ICEEIEIE - #EZEEB)(C) -

pIEE—

st BARRE TR BICHY M E AR

Students can comprehend the properties and reactions of aromatic hydrocarbons.

Which of the following statements about benzene, cyclohexane, and cyclohexene are correct?

(A) Both benzene and cyclohexane are unsaturated hydrocarbons, so they can easily decolorize
bromine water.

(B) Benzene is an unsaturated hydrocarbon, while cyclohexane is a saturated
hydrocarbon, but reactions involving benzene and cyclohexane are primarily
substitution reactions.

(C) The carbon-carbon bonds in benzene molecules are shorter than the carbon-carbon
bonds in cyclohexane molecules.

(D) The bond angles in benzene molecules are greater than the bond angles in cyclohexane
molecules.

(E) Cyclohexene can be hydrogenated to produce cyclohexane under the catalysis of

platinum.
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Teacher: In class, we learned that benzene, cyclohexane, and cyclohexene are all
hydrocarbons. If categorized based on the different orders of carbon-carbon bonds,
what types of hydrocarbons are benzene, cyclohexane, and cyclohexene,
respectively?

Student: Benzene and cyclohexane are unsaturated hydrocarbons, while cyclohexane is a
saturated hydrocarbon.

Teacher: That’s correct. Based on option (A), the initial statement is accurate. However, in
class, we've learned that while benzene is an unsaturated hydrocarbon, it doesn't
react with bromine water, so option (A) is incorrect. In common reactions involving
aromatic hydrocarbons, we've mentioned that benzene is prone to undergo what
reaction?

Student: It is prone to undergo substitution reactions readily and is not prone to undergo
addition reactions, so (B) is correct.

Teacher: Excellent. (C) the carbon-carbon bond lengths of benzene and cyclohexane can be
compared based on their bonding modes. The bond order of benzene is 1.5, so what
should the carbon-carbon bond length be? As for cyclohexane, being a saturated
hydrocarbon, what is the carbon-carbon bond length?

Student: The bonding in benzene is quite unique, with a bond order of 1.5, and the bond
length should fall between that of a single bond and a double bond. As for
cyclohexane, being a saturated hydrocarbon, it has single bonds. Therefore, (C)
option is correct

Teacher: Option (D) for determining bond angles, we can judge from the hybrid orbitals of

carbon-carbon bonds. What are the hybrid orbitals for benzene and cyclohexane,

respectively?
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Student: Benzene is sp2 hybridized with a bond angle of 120 degrees, while cyclohexane is
sp3 hybridized with a bond angle of 109.5 degrees. Therefore, the bond angle of
benzene is greater than that of cyclohexane, making option (D) correct.

Teacher: Lastly, as for option (E), we mentioned that cyclohexene is an unsaturated
hydrocarbon. Under platinum catalysis, what does it become

Student: It will become a saturated hydrocarbon, with the product being cyclohexane.

Teacher: That’s correct. Therefore, the correct answers are (B), (C), (D), and (E).

Eh  ERRERMISEER - WOk - RIRCH S B » S RISHRER R AT AR 1T 2L
73 R BRI R A BRI - BRI ~ BROKE ~ FERC M A RIS 2

B T RRIROMEE RS - RO e R e -

EET 8 TE(A)EIEATE - BTHIAUICE IEMERY - (HAESRE SR » BEZATRIE A BRI -
{EREELRKENE - INEEER(A)SERR - 05 &8 H RS - P58 > 7
B o R E ?

B HSBRAEREIE - ANESEAENERENE - NI (B)IEHE -

AT ARG o (CZEMBEROCH YRR e M MR AR T AR > ZRAEE 1.5
it o RIEEhibR IR R IR TR R BEAIRS - B R 2 (T 2

B o ZRAVIRGE T EARET R o SRAUE 1.5 B SRRIEZ N I R RO
W R BEATRE - HES RoBEGRE - ZRHVSEREIE - NIL(C)BEIH I E

RN (D)EHE i - FeffTn] DUEhkbRA R ISHET - 55 AR Oyl Ry (2
SRR 7

Bl 0 SR op? o SFE R 120 F - BROGER sp® 0 8 109.5 [ o [RIZRAVEE A AR
HROPE(D) IEHE

RN RREERFIEERCH AR - ELUBAR LT SR ?

B4 T GERERE  EY RO -

W 28 R ER IR IERERYE ZE Fs(B)(C)(D)(E) -
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alcohol 7 ether gk

phenol i hydroxyl EAL

carbolic acid R alcoholic fermentation | FZ /%
glycerin HH propylene glycol A=
pyridinium chlorochromate | FZ$&IEMENE monatomic alcohol —ITCEZ
diol —thE triol =Juhz
aldehyde A acid &

ketone i polar molecule e
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hydrogen bond Ehc antifreeze LT
primary alcohol —&R secondary alcohol -
tertiary alcohol X (i

B HEGQABMERGF Sentence Frames and Useful Sentences

(1] be easy to
4 - Alcohols with a low carbon count are easy to dissolve in water, such as methanol. As the

carbon count increases, solubility decreases.
B EE o

REREEVER 2B F 7K > AHES - BEERECEIN - BT Gl

0 If is attached to , it belongs to

4 - 1f the hydroxyl group is attached to the benzene ring, it belongs to phenols. If the hydroxyl
group is not directly connected to the benzene ring, then it belongs to alcohols

ISR FSEHEFSRIR > QT EHED - AIRFSAEA R R HE B e

© be categorized into

Alcohols can be categorized into primary alcohols, secondary alcohols, and tertiary

(HIKCTRE
alcohols based on the number of carbon atoms they are connected to around the hydroxyl

group.
BRI PR P A R e i R IR -3 w70 - — SR ~ AR R — 4R

(4) react with

#4 = Primary alcohols and secondary alcohols can react with a potassium dichromate acidic
solution, while tertiary alcohols do not react.

— RN R R T B R PR SRR PRI IE - — SRR SE -
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After studying this chapter, students should be able to know that:
— ~ BRARRE TERT - Bt - BRRYASAREE SR -

Students can understand the basic properties and uses of alcohols, ethers, and phenols.

w BIREERE s

plE—

s ¢ B4R TR AR LAY A LB KRS -
Students can understand the oxidation-reduction of organic compounds and the

properties of phenols and alcohols.

Menthol is one of the main components of peppermint oil, and its structural formula is shown in
Figure 8. Menthol can be obtained by extracting it from natural peppermint leaves, or it can be
synthesized in the laboratory using compound A as a starting material in a one-step reaction.
Which of the following statements about this reaction and the properties of compound A and

peppermint oil is correct?

reagent

e

OH OH

A menthol (Figure 8)

(A) In this chemical reaction process, compound A is reduced.

(B) Compound A has weaker acidity compared to menthol.

(C) Under appropriate conditions, menthol can react with a potassium dichromate
solution to yield ketone compounds.

(D) The cyclohexane ring in menthol has a planar structure.

(E) The solubility of compound A in sodium hydroxide aqueous solution is higher than
its solubility in water.
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(B) (L&Y MRS E AR ST
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(D) Sy s 1y 7S IEER 2 P 451 -
(B) {bEYRERSILSKE R AR E LK P HAREES -
(109 155 25 23 7)

Teacher: From the structural formula in the question, can we determine what category
compound A belongs to?

Student: Phenol.

Teacher: Correct, and through the reaction, it becomes an alcohol. We can speculate that this
reaction involves hydrogenation. Based on what we've previously learned, in
organic reactions, losing hydrogen is an oxidation reaction. What is the reaction
that gains hydrogen?

Student: Reduction reaction, and in this reaction, phenol is transformed into an alcohol,
gaining hydrogen, which is a reduction reaction. Option (A) is correct.

Teacher: Very well, for option (B), when comparing the acidity and alkalinity of compound
A and menthol, we must make judgments based on the properties of compound A
and alcohols. We know that compound A is a phenol, and from our study of the
basic properties of phenols, what is their acidity?

Student: Phenols are weakly acidic, while alcohols are neutral; therefore, the acidity of

compound A is stronger than that of menthol.
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Teacher:

Student:
Teacher:

Student:
Teacher:

Student:

Teacher:

We have learned in class that alcohols, under appropriate conditions, can be
converted to aldehydes or ketones by adding potassium chromate and sulfuric acid.
In this question, when menthol is added to potassium chromate, what kind of
product is formed?

Menthol is a secondary alcohol; therefore, after the reaction, it will be converted
into a ketone.

Option (D), whether the cyclohexane ring of menthol has a planar structure, can be
determined from its hybrid orbitals. What is the hybrid orbital of menthol?

Itis sp3, so like alkanes, it has a three-dimensional structure and is not planar.
Option (E), to determine whether it has a higher solubility in sodium hydroxide
aqueous solution or in water, can be assessed based on its acidity. We already know
that compound A is a phenol, and phenols are weakly acidic, while sodium
hydroxide is alkaline. Can the two react?

Yes, there will be an acid-base neutralization, producing a sodium salt that is
soluble in water.

That's correct. Therefore, the solubility of compound A in sodium hydroxide will
be greater than in water. So, the correct answers are (A)(C)(E).

e H A AT DL SR T B > (1B 2

e -

IEME > AN FEEr SRS - JeMTm] DURANE (E S FEAETT IR - B Z AT
B IEARKET > KEGRELNIE - TR SRS ER T ?
BIFE - ML s MR - B2 ’E%ﬁiﬁﬁﬁiﬁﬁ » (A)EEIH IR HE

{RAF - (B)BEIRAE L FH LW e R YRR e 1 - MR NI ER A IS I - BefAT
EH AR > IS ER R A E - AR s R 2

Fiy RogaBEME > BR et - LAY ERMERCH R oR -

WAFMERE 2 - BT DIEEE AR T IRDOSSEE 7 R I -3 i A S il
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Students can understand the classification of alcohols and the reaction with potassium

permanganate.

Both propanol and butanol can react with the acidic solution of potassium permanganate. Which
of the following statements regarding their reactions is correct?

(@) 1-propanol will produce acetone (b) 2-butanol can produce 2-butanone (c) 2-methyl-2-
propanol will produce 2-methyl-2-propanone

(A) only (a)

(B) only (b)

(C) only(c)

(D) (a)and (b)

(E) (b)and (c)

BB T B2 & ] B SR B SRR MRS e » YA R H SRRV - o IR 2
(1-WlEgEAEAE(2)2- TEEgEL 2- T HE(R)2-H4 2-AiE g L 2-FE 2-NfH
(A) HAH

(B) REZ

C) AFENA

(D) HELZ

(E) ZHiN

(106 5% 25 157)
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Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

In class, we have learned that some alcohols react in acidic solutions of potassium
permanganate. Do any of the students remember which alcohols react and what the
products are?

This translates to: "Alcohols are categorized as primary alcohols, secondary
alcohols, and tertiary alcohols. Primary alcohols react under acidic conditions with
potassium permanganate to undergo oxidation and produce carboxylic acids.
Secondary alcohols react under acidic conditions with potassium permanganate to
undergo oxidation and produce ketones. Tertiary alcohols do not undergo any
reaction with acidic potassium permanganate."”

To determine the correctness of the options in this question, we must first draw the
structural formulas to ascertain the primary, secondary, or tertiary nature of the
starting alcohols and then confirm the products after reacting with potassium
permanganate. Therefore, options (A) 1-propanol, (B) 2-butanol, and (C) 2-methyl-
2-propanol are of which degree of alcohol, respectively?

Option (A) is a primary alcohol, option (B) is a secondary alcohol, and option (C)
is a tertiary alcohol.

That’s correct. You can then determine the products of the reaction with potassium
permanganate. What are the products for each of them?

Option (A) will produce propanoic acid, option (B) will produce 2-butanone, and
option (C) is a tertiary alcohol and therefore does not react.

Wonderful, so the correct answer is (B).
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1-5 B - B - 388 K iia
. Aldehyde, Ketone, Carboxylic Acid, and Ester
FELE/ NERZ BN AT F o TR 2L RT S ~ B~ SRR NI B RE AR L A WY T
HENERAES - anta o RAISE -
TERBS BRI » FANTILAS [ R SRR - i~ RN S A B AR an 22 ARl - DL
KAERALGYIRTas IRA o Hhoh - BefiT DUE B AT SR A S Al B m n AR (DA

FEHyH UGS BRI A SR LA R A LS ZEHER - &% - EAN P4
THTEATEIE - ZENATLUE LS. AV SRER AR R AR IS L N A AR

B¥ thiE BF hiE

aldehyde fig ketone i
carboxylic acid FRE Tollens' reagent 2 fan
silver nitrate TFBE R agueous ammonia oK
silver mirror reaction FRER S e electroless plating i EE B
chemical plating =553 Fehling's solution LR
Benedict's solution PN ester B
esterification =X acyl halide Hiis Bl

acid anhydride BT acetanilide M
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fat BEH glycerol i W=
triglyceride = H S fatty acid RERTIE%
saturated fatty acid B ARSI unsaturated fatty acid | “NERFIREHE
saponification reaction | E{LEFE

B HEBGQRBEERTGF Sentence Frames and Useful Sentences

(1) refer to

4] : The silver mirror reaction refers to the reaction of an aldehyde with Tollens' reagent, which
contains nitric acid and ammonia, to produce metallic silver" is correct and conveys the

intended meaning.

SR 35 S B Ry B BN o Ry TR A A 20K Y 25 ey sl B S B AR il B B

(2) be considered as

45 - Esters can be considered as derivatives of carboxylic acids, where the -OH group in

carboxylic acids is replaced by -OR.

B e A R AR BRI AR > Frh g iy -OH ZLEI#E-OR HAX -

® Conversely,

#i4 - Using concentrated sulfuric acid as a catalyst, carboxylic acids react with alcohols to
produce esters and water, known as esterification. Conversely, esters can be converted
back into carboxylic acids and alcohols through a hydrolysis reaction.
FIFRR I (F R AT - FRBEAIES S AR BB A1K - i3 (AR AE Ry Ee L RE - 1
St » B el LLZS /K g S R b R PRI MRS
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E (4) be attracted to . }

4 : The hydrogen from the hydroxyl group on salicylic acid is attracted to the oxygen in the

carboxyl group, thereby forming an intramolecular hydrogen bond.

Tl EFCRAY H & LRy O EARM S| - NP R T TNt

o BEHE »

EE AR ITE - 2AEEBLITNE S

After studying this chapter, students should be able to know that:

— ~ BRARRE T RERE - B~ SR NIBRY AR A TEE AR -
Students can understand the basic properties and uses of aldehyde, ketone, carboxylic acid,
and ester.

o BIEER o8
BlRE—
SRHE ¢ BARRE T AERE ~ BeEREEL o W TR R RIS E o

Students can understand the functional groups of aldehydes and esters, and comprehend

their characteristics and common reactions.

Some manufacturers have added the plasticizer DEHP to food as a clouding agent in the past.
DEHP is an endocrine disruptor that has been proven to be harmful to the human body.

Figure 4 shows the molecular structure of DEHP. 5/\/\
0
0

Which of the following statements about DEHP is correct?

0
(A) There are 6 carbons in the molecule with sp? hybridized orbitals. \/(/v
0

(B) It has intermolecular hydrogen bonds. gl
igure

(C) Itreacts with Fehling’s reagent to produce a red precipitate.

(D) It reacts with Tollen’s reagent to produce a silver mirror phenomenon.

(E) After hydrolysis, it yields phthalic acid and 2-ethyl-1-hexanol.
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:
Teacher:

(110 15 25 1278)

To determine from the molecular structure in the question, we should judge how
many carbon atoms have sp? hybrid orbitals. What methods can be used?

From the bonding situation of carbon and its surrounding atoms, we determine that
a sp? hybrid orbital results from the hybridization of one s and two p orbitals, which
totals to three spz hybrid orbitals. Therefore, based on the structural formula, aside
from the six carbons in the benzene ring, the carbon adjacent to -COO- is also a sp?
hybrid orbital. Hence, there are a total of eight sp? hybrid orbitals.

Excellent. For option (B), we mentioned that the presence of -OH is required to
have intermolecular hydrogen bonding. Based on the structural formula in this
question, is there an -OH group?

No, there aren’t, therefore, it does not have intermolecular hydrogen bonding.

If we judge based on the structural formula, what functional groups can we observe
in this structure formula?

R-COOR’, which is an ester.

That’s correct, now do any students still remember which type of organic
compounds, as mentioned in options (C) and (D), can react with Fehling’s reagent
and Tollens’ reagent?

Aldehydes with the functional group -CHO.

That’s correct, so option (C) and (D) are incorrect. For option (E), we know that
this structural formula is an ester, and esters are commonly synthesized by the
dehydration reaction of a carboxylic acid with an alcohol. Therefore, conversely,

what should the hydrolysis of an ester yield?
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It can yield carboxylic acid and alcohol.

Yes, and hydrolysis breaks the R-COOR’ bond to form R-COOH. Therefore, we
can infer what this structural formula would become after hydrolysis.

It would generate phthalic acid and two 2-ethyl-1-hexanol.

That’s correct, so the answer is (E).
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Students can understand the structure, preparation, and properties of acids.

Ancient people discovered that salicylic acid, extracted from willow trees and structured as
shown in Figure 6, could be used to relieve pain and treat rheumatism. Acetylsalicylic acid,
which is aspirin, can be produced by the reaction of salicylic acid with acetic OH OH

acid or acetic anhydride. \O

Which of the following statements about acetylsalicylic acid is correct?

(A) Acetylsalicylic acid is easy to dissolve in water at room temperature. Figure 6

(B) Both salicylic acid and acetylsalicylic acid have intramolecular hydrogen bonds.

(C) Acetylsalicylic acid has 5 7 bonds and 17 ¢ bonds.

(D) The reaction between the hydroxyl group of salicylic acid and the carboxyl group of
acetic acid is a type of esterification reaction.

(E) Salicylic acid can react with acetic anhydride, using concentrated sulfuric acid as a

catalyst, to prepare acetylsalicylic acid.

AR > B AR R MRS - R aiE 6 AR - BT DUFISR IR RO AR ER -
(B2 MG E AR B S0 < B ARG B o 2 I 2 E A5 2 ARG » el i
U
OH OH

THIE R Z BRtIE IR0 - WhLLTERE 2
(A) HE T ZEEiE 5K - O
(B) HIEERIZBENIRGISA S FHISE -
(C) ZFEati&E 5 & n §# K 17 & o §# - 6
(D) HIEEHIRE ARSI BT ME - B— R L E -
(E) MIEEFIZEFERE » DIBRREEE B L » FIBYHE Z REHIES -

(11045% %5 18 j)

Teacher: We know that aspirin is produced by the reaction of salicylic acid with acetic
anhydride or acetic acid. In our class, we've learned about this reaction. It involves
the carboxyl group of acetic acid reacting with which functional group of

acetylsalicylic acid?
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Student: Esters are formed through esterification, using the carboxyl group of acetic acid and
the hydroxyl group of acetylsalicylic acid, catalyzed by concentrated sulfuric acid.

Teacher: That's correct, and we can determine the solubility of esters in water based on their
properties.

Student: Esters are not easy to dissolve in water.

Teacher: Wonderful, so currently, we can judge which options are correct and which ones
are incorrect?

Student: Option (A) is incorrect, while option (D) and (E) are correct.

Teacher: That’s correct. Next, to determine if there can be intramolecular hydrogen bonds
for option (B), there needs to be OH groups in the molecule that can attract each
other. Do both salicylic acid and acetylsalicylic acid meet these conditions?

Student: The hydroxyl group’'s hydrogen in salicylic acid forms intramolecular hydrogen
bonds with the carbonyl group's oxygen. The ester group's oxygen in acetylsalicylic
acid forms intramolecular hydrogen bonds with the carboxyl group's hydrogen.
Therefore, option (B) is correct.

Teacher: Great. Finally, for option (C), we need to determine which bonds have ¢ bonds.
Single bonds have ¢ bonds, while double bonds have both ¢ and m bonds. Therefore,
how many ¢ bonds and n bonds are there in acetylsalicylic acid?

Student: There are 21 ¢ bonds and 5 7 bonds.

Teacher: That’s correct, so the answer is (B), (D), and (E).

Zhl - BRI UCER IR 0 BT SRR SRR Y - AERRE IR PT A RIS
{EISE - b2 A1 P S W P2 BL B 2 R MR (VAR 18] B RE BRSNS T AR 2

B2 o I IS I (1 2 R B 2 R A 1 P8 48 Hh R e A B R /K & B LT R I BRI
HAeay -

LRl U2k o MEEAVRHERRT A DARIE MU & S HK 2

24 FREARLEY R 250K -

Rl AREF > R H AR AT LU A R LR B TR AR L B T R 2

B (A)sERR > (D)(E)IERE -

ERD ek HEB)BEEEHE R SREA T TN > TFETNA A LIEAERS Y
OH > ETEIMINE K LERAIRE 2 5 A SRR

E2AE 0 IR ERCRAY H ErERR ALY O EA T NG - ZREHIE EREALHY O S8l
Y H LT N o NI (B)BEH R HE
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Amine and Acid Amide

N\
FER/ NI AT SR LA IRE I ~ B R S AR TP R R B ] T A S B
AR > BEE LAy TR e H SR PGB AR T ARG SR A S
' R ERTAR

B S HER T > #EA] PAS B2 A R A BN ARG A5 S an = Al - R4 - ZEhH]
DUER o0, f0 TEREARER ) SRR i Bh SR A S S S A A RS TP

BE¥F thE BF thE
amine g acid amide B
dopamine S dwe caffeine kR
morphine MES Ik primary amine s
secondary amine AR tertiary amine =&
quaternary amine VU%K $7 ammonia gas 2R
methylamine Frfz benzalkonium chloride | &L —FFIKH%
aniline PN g acyl chloride HE &
acetyl chloride ZEEE acetamide Z B
acetanilide LI
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, such as ) }

: Amines that exist in nature often possess biological activity, such as dopamine and

morphine.

HARSUFERI B BAAYEN: - Btz - w5k -

except for : }

At room temperature and standard pressure, all amides except for acetamide are solids.

HOm o~ EEET o bR T R Rite > HAERRR B R EES -

be used for . }

T

Amines are commonly used for various purposes such as the synthesis of rubber, resins,

dyes, and pharmaceuticals.

W R GERE ~ fiffls ~ e R EE R -

i

be heated with hydrolysis : }

B

39

When acid amides are heated with hydrolysis in an alkaline solution, they release

ammonia, which can be used to test for acid amides.

BRpa A AR R AR P IR VK AR R - SREHEGR - o] DUHAG R SRl -
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After studying this chapter, students should be able to know that:
— ~ BRRE T e SRR Y A AR E R

Students can understand the general properties and uses of amine and acid amide.

o BIEERE s
5l RE—
BREH ¢ ERARRE T RERY - BEFROVSRRAIS E K E -

Students can understand the polarity, reactions, and properties of amines and acid amides.

Which of the following statements about amines and acid amides are correct?

(A) (CH3)CNHg: a tertiary amine.

(B) Amines form hydrogen bonds between molecules.

(C) Aniline doesn’t not easily dissolve in water but can dissolve in hydrochloric acid,
forming water-soluble chloroaniline.

(D) Benzene reacts with acetamide to produce acetanilide.

(E) Amides, in the presence of acid or alkali, when heated to boiling with water, can

undergo hydrolysis reactions.

YA B R B R - TREE I 2
(A) (CH3)CNH: B =4
(B) oy TiEEAEH#
(C) FHEAZBNK » EEDERERE - £ AER7KIE( LR
(D) ZFHIZEEHESE - w4 g LRHa =R
(E) BREACEASOREIE T & BUKILEGE - TT8E KRR E
(FEfEAR 110 TERA (EEEE V) H = p89 HE 2-7)
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Teacher: Amines are organic bases. Can you tell me under what conditions we categorize
amines into primary, secondary, and tertiary?

Student: It is based on the number of alkyl groups attached to the nitrogen atom.

Teacher: That’s correct. Therefore, looking at the structural formula, what degree of amine
is (CH3)CNH2?

Student: It is a primary amine.

Teacher: That's correct. And in class, we mentioned whether all amines have intermolecular
hydrogen bonds, didn't we?

Student: No, only primary amines and secondary amines can form intermolecular hydrogen
bonds.

Teacher: That's correct. In option (C), we mentioned that acetanilide is an important
analgesic. When synthesizing it, what is typically used?

Student: It can be obtained through the reaction of aniline and acetic anhydride.

Teacher: Lastly, in option (E), can amides undergo hydrolysis when heated to boiling with
water in the presence of an acid or a base?

Student: Yes, it can, and it will generate carboxylic acids and ammonium ions.

Teacher: That's right, so the correct options are (C) and (E).

ERN  REE AR o 55 ST AR ORI AGRE Bl — & ~ Z8RRI=2Rfy 2
B SRR T RIS -

- JREENIL(CHI)CNHe HsEf=E B 280 ©

B Rl -

ERN 28 o AR P EAMER S SRR A T EE ?

B4 R HE SN 8 e LUP R T S

ERT R (CVERIEIMER LM A SRR > A SR g LT G

i ?
B AR BT R e S -
ERN A& (B)EEENERE AR B SR A T o BUKIEE - (S Al 3 AR /K S 2

B4 0w PL o FARFRREATEAR -
D JeE > NI IERERETE Ry (C)(E) -
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Students can determine the functional groups and properties of organic compounds.
Remdesivir is a medication that has been tested for the treatment of coronavirus disease 2019,

also known as COVID-19, in patients. Assuming the structure is as shown in Figure 5, which of

the following statements about remdesivir is correct?

m Figure §

(A) The structure does not have functional groups of amine.

(B) The structure does not have hydroxyl groups.

(C) The structure does not have functional groups of ether.

(D) It undergoes hydrolysis in sodium hydroxide or sulfuric acid aqueous solutions.

(E) It exhibits a slightly acidic nature in water.

B e P B — T G Y B R B S R R M 32 (COVID-19) B & Y EEY) - Rt
WE 5 Fon > AR SIE B (S SR - E— IR IR 2

5
(A) &t B ERE -
(B) &t EARE -
(C) & EREERER -
(D) FE& S Lo /KA T &K -
(E) fE/Krp 2 550&1E
(109 #5% 25 13 7)
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

I

i
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For this question, we can start by looking at options (A), (B), and (C) together to
identify the functional groups present in this structure. First, how do we determine
functional groups of amines, hydroxyls, and ethers?

The functional groups for amines are RNHz, for hydroxyl groups it's -OH, and for
ethers, it's ROR'. Therefore, based on this structure, we can determine that
remdesivir has functional groups of amines, hydroxyls, and ethers.

That's correct. What reaction amines undergo in strong acid or strong base as we
learned?

The N-P bond is broken, leading to a hydrolysis reaction.

That's correct. Finally, to determine the acidity or alkalinity of this structure, we
know that it has amine functional groups. Therefore, in water, what kind of acidity
or alkalinity will it exhibit?

It will exhibit alkalinity.

That’s correct, so the correct answer is (D).

BEREBAPT & 5 m] LLALHIRH(A)(B)(C) = BEH — L E - AGRILES R A (e E
REZL > EICHE R - FOE RIS B RE AL (T HE R 7

HZ B RERE Ry RNH2 ~ FUHEL f-OH ~ BtJA R ROR” - (RIS R IRE&S 1 H LUHI B B 1
PHEEAMSHEREA « KA RBHEREA -

2 RIS > B SRR o e P g S A (TR 2

N-P §8 & SRl T B EUK AR R E

IEHE > feik BHIER AT RARR R - MBS ESEE AR ERS - Wit
FE/K o & 23R (TRl -

Ectil ik

288 - R L (RS 2528 (D) -
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Polymer and Polymerization Reaction

N
FE /N AT S LTS o R R SV E (FOI T B B2 A (RS » BEE ey
HVEAMEE ~ Sy JHELRIE

AH B R T IE » FETE SR DA B S A MR R TR SRS an A o AR Z BT
A TSR AIBURERRRE b B AN [F R A S RN R S RS ER A A DA

B

B

o

\

FiE s R T AR -

A BB AR B B A B R

Ba

Bf% o AR TR SRR B R - ST T DAGE A bR
PG 2 TR (A

B¥ thiE BF thaE
polymer = polymerization reaction TEE
monomer A monomeric unit SR T
addition reaction jijilpdsd condensation polymerization | 45& 58 &
addition polymerization | K EE & polyethylene terephthalate fikiie 2 5
homopolymer ERR- =) copolymer JLEH)
polyvinyl chloride, PVC | B2 & 2% Polyethylene, PE BN
polystyrene, PS BRI Nylon Tt 4
ethylene glycol i terephthalic acid Bk
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hexanediamine [ adipic acid [

ethene N styrene KNH

dicarboxylic acid =l

o

be polymerized into : }

G

Ethene can be polymerized into polyethylene by adding a catalyst under high pressure
and high temperature.

ZNGAER R SR MDA » ATLUR SRR 246 -

be divided into . ]

K

Depending on the way monomers are linked, polymerization reactions can be divided into
addition polymerization and condensation polymerization.

KBRS ST TR B SR IERT S B S PR S -

, resulting in . }

BIey -

Condensation polymerization is a reaction where monomers with the same or different
functional groups combine, resulting in the elimination of small molecules like water,
alcohol, ammonia, or halides.

YEE R G N EZ LIRS FEHY B RE AR HAG - IILES & T » B0k - B ~ |Eis{b
VIE NI T o

be identical to ; ]

HGR

In addition polymerization, the types and numbers of atoms in the polymer's monomer
units are identical to those in the monomer.

IR G R T - BRSPS B T 2 R T DU R (B8 > BB G SE = Ar(A] -
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After studying this chapter, students should be able to know that:
— ~ B TR EYINEAREE oy -

Students can understand the general properties and classification of polymers.

w BIREERE s
BlE—
SRER ¢ B4 gEE i AEE e R SR N T RS -

Students can classify polymers and understand their basic properties through structural

analysis.

When using biodegradable sutures for wound closure, there is no need to remove the stitches
after healing. The commonly used biodegradable suture materials have the following structure:

The following statements regarding this polymer, which ones are correct?
@) O
I H 1
r«}fCch—o—g—c—o}—H
CHj n

(A) This polymer is a polyester compound CHis.

(B) This polymer is formed through polymerization of monomers via an addition reaction.

(C) This suture material contains polymers of different molecular weights.

(D) The constituent units of the polymer are connected by ether linkages, so it is easily
degradable by enzymes in the body.

(E) The monomers comprising this polymer each contain two functional groups.

46 BUAAABEFRE TR P EPEERE



U xRy sEFRT 2 ERRT P wo VI EERFFL

RGO - SEAEY ] ISR > MRS RAFIRR - — M YA e
SAE - HEREOT - NIRRT ESYIHIRGL - WL -k 2

O 4@
HO%CHQ-C—O—Q—C—O%H
CH, /n

(A) WEEMREERESY CHs -
(B) MEEYHEH BRI ER &ML -
(C) HEGMEEF AR TENRSY -
(D) ZEEPIHVRER BT AR HIES - FTUA eV i R A% -
(E) BputEaYMERS A WEERE -
(100 1575 =5 20 &)

Teacher: Firstly, we can learn from the picture that it is a polymer. We know that polymers
are formed by many monomers covalently bonded to each other, so we need to
examine the structure and identify its functional groups to determine the type of
polymer. Therefore, we can address options (A) and (D) together. What type of
polymer is this, and how are the constituent units connected with what functional
groups?

Student:  This polymer has ester functional groups; therefore, it is a polyester, and the units
are connected by ester linkages.

Teacher: That’s correct. Let’s move on to option (B). We learned in class about the
classification of polymers, which can be divided into addition polymerization and
condensation polymerization. How can we distinguish between these two
classifications?

Student: In addition polymerization, the monomers are identical, whereas in condensation
polymerization, there are usually two or more different functional groups involved.

Teacher: That's correct. So, what type of polymer is this question referring to?

Student: Containing two different monomers, both of which have two functional groups, it
is therefore a condensation polymer. Hence, this suture material contains polymers
of different molecular weights.

Teacher: Yes, the correct answer is (A), (C), and (E).
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Students can determine the monomers of a polymer from its structural formula and

calculate its molecular weight.

Synthetic rubber is commonly used as a material for car tires. The localized chemical structure

of a certain synthetic rubber is shown in Picture 6. This synthetic rubber is a linear polymer

formed by repeating the process of using compound A as a monomer, where carbon-carbon

bonds are formed between them through one end carbon atom. This process does not produce

any other byproducts. May | ask, what is the approximate molecular weight of monomer

compound A?

CH,Br CH,Br CH,Br
i /
HC:C\ 9( :(\ y(‘:(\
E—(l/l H,C——CH H,C——CH H:(‘%
Picture 6
(A) 54 (B) 68 (C) 100 (D) 147 (E) 161
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BRERE E SRR AR - SRR FEM LS EAE 6 AR - Iha R
BELMEEYIH REAG > (LB — Ui 5T HET Th-BRiS - QLS T T ISR
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CH,Br CH,Br CH,Br
HC=—C HC=—C HC=—C
;é / \ / \ / \
—CH, H,C—CH, H,C——CH, HZC%
6
(A) 54 (B) 68 (C) 100 (D) 147 (E) 161

(109 155 25 14 78)

Teacher: From the question, we know that polymer A is formed by the repetition of a single
monomer. Therefore, before calculating the molecular weight of monomer A, we
first need to identify the monomer in this question. What is the monomer for this
problem?

Student: From the structural formula, we can determine that the monomer for this synthetic
rubber is CH2=CH-C(CH2Br)=CHoa.

Teacher: That's correct. So, we can identify the molecular formula of its monomer. What is
the molecular formula?

Student: CsH7Br

Teacher: Correct, so now we can calculate its molecular weight. What is the molecular
weight?

Student: 146.9, so approximately equal to 147.

Teacher: That’s correct, so the answer is (D).

EHN R E TR IRMRE R S S R RG EEETIEY - RIS SRR ERG
FHEY T2 2ZAT > BTES AT ERRG - 55 AR A (T 2

4 0 ihEERE T LUHE It S SRR BEASE CH2=CH-C(CH2Br)=CH2 -

N 0288 o IR I L ERRCHY 772X SR 2R (A 2

B4 ¢ CsHiBr o

EEN IR RIEERMTEI DR FE T Sl TEEZ D ?

B4 0 146.9 RIL RV 147 -

RN 28E - NIEEZEEED,) -
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Natural Polymer
\
TE L/ NE T T A8 3 & — P ey AR TE R L2 B A YIRS Ry T BEETE
RINMGHE ~ 25~ EBHHE > bk
FhE TH  BAERPRTEE T T AR BNE ) AR AR ESYINE R - Bl LA

U A (R Bk A S A i sl 5 > T Bh SR AR oA iE il s 2 & A IRy E s R -
BESE > ABITES M TS RN EYHE H B A TRIER - ZEh ] DR AR

N AV BTN A8 BN RE N RIERANE GV LU B e RS
HHYEA -
B¥ thE BF haE
natural rubber RIGHE starch i
cellulose BUER protein EHE
amino acid a1 isoprene Y5
nucleic acid A a-glucose o8 e
B-glucose P~ et amylose BB
amylopectin 7 SR glycogen FH-EiE
animal starch B camphor TS
celluloid FEEHRES nitrocellulose T AR
cellulose acetate it Tt aldose e i
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E (1 , produced through : }

4 - Natural rubber is an isoprene polymer, produced through the processing of natural latex

collected from the rubber tree in Brazil.

RIEBER K IGEEY) > HERBEEIRENR AL T8N -

E (2] break down into ; ]

4 - During intense exercise or muscle contraction, glycogen rapidly breaks down into glucose,

providing the required energy quickly.
BRI ES A A USHERT - FTEES TR iR e o AR R T R A &

Hmm

E © the main component of ]

4« Cellulose is the main component of plant cell walls and is the most widely distributed

and abundant polysaccharide in nature.

SAER RIEYIAIREEE 5y - REAF O aE e B SHIZ0E -

E (4) have function that . ]

4« Cellulose and dietary fiber have functions that promote intestinal peristalsis.

e R RS B A (e RS AR IR Y T RE
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After studying this chapter, students should be able to know that:
— ~ BARRE T BRI SR BLAH R -

Students can understand the source and composition of natural polymers.

o BIEERE s
5l RE—
SREH ¢ ERARRE T RN ELREAY AR ~ dHER SRS -

Students can understand the fundamental properties of amino acids, such as their source

and composition.

There are 20 main amino acids that make up living organisms. Which of the following statements
about amino acids are correct?

(A) Insoluble in water.

(B) Contains both amino and carboxyl functional groups.

(C) Isastructural unit that makes up plant cellulose.

(D) Isastructural unit found in many natural enzymes.

(E) Isastructural unit that makes up the primary component of animal hair.

fERCEYE R R R 20 M - S YA RN AR AR - PEE -h ?
(A) FIBEFIK -

(B) S REAERAEANEEREE -

(C) EAHPAEYIRAE RGBT -

(D) RAEPGETZRAERNVGEHETT -

(BE) R4HRENMYIEEE L ERTHIGHEETT -

(102 {55 25 23 7)
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Teacher:
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Teacher:

Student:

Teacher:

Student:
Teacher:
Student:
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We learned the structural formula of amino acids in class. What does the structural
formula of amino acids look like?

H
l
R~ X0H
I
NH,

Exactly, so based on the structure, can we determine whether amino acids can
dissolve in water?

They can dissolve in water, and their solubility varies depending on the
characteristics of the R-group.

That's correct. So, what functional groups do amino acids possess?

Amino and carboxyl groups.

That's correct. We learned that amino acids are the monomers that make up proteins.
So, for option (C), may I ask if the structural unit of plant cellulose is composed of
amino acids?

That's correct. Plant cellulose is composed of glucose monomers.

Very well, what is the translation for option (D), which states that in living
organisms, it contains various enzymes, and the structural units that compose them
are what?

Natural enzymes are primarily proteins, so the structural units are amino acids.
Finally, for option (E), what is the structural unit of animal hair?

The main component is protein, so the structural unit is amino acids.

Correct, so the answer is (B), (D), and (E).

PR P EL AR B IR HAETE R > S5 A IR S RN R AT TR T 2
H

I
R~—=C==CO0H
|

288 > NIL RSB R AR & aER /K 2

HILUBHIK > I E R R EAYE T A T -

2 H IR B (T B RERRE 7

REHk R -

1EAfE > BPER e Bl 2 4HpiEE BB HY RS > A(C) BRI 5, A VIS Y BT as
T2 R R AH Y IS 2
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LRl REF > (DB AEYIRE T &R SRR - HALRHISE BT Ry ?
B4 RABRTEREABNILERETTE AR -

EHl  RIRE(B)EIE - SEHEYBEEAVERETR T ?

B2 FEPUTEEHE - NISSERI TSR -

LRl IRHE > NILRZEE ZEBE(B)(D)(E) -

BlE_

AR ¢ SRR T ARV N PR E R A S AH K -

Students can understand the sources and composition of organic ma

Which of the following statements about organic matter inside living organisms is correct?

(A) Trans fat belongs to saturated fats.

(B) The structure of a nucleotide includes a five-carbon sugar, a nitrogenous base, and a
phosphate group.

(C) Glucose, fructose, and galactose are all monosaccharides, and all three of these
monosaccharides belong to aldoses.

(D) Proteins are formed by the polymerization of amino acids, which are linked together by
hydrogen bonds.

(E) DNA forms a double helix primarily because of the covalent bonds formed between the

base pairs on the two strands.

YR A RE A RPTE BRI - TR ?
(A) K HERR B B ATRERT -
(B) ZEBRAVGSREMEAKRE &SRR -
(C) #&tE ~ REAI-FFLES R BERE - L =T B B e -
(D) EHEEHIEARRE SN - fEK 2 HEREH SRS TR -
(E) DNA EpERIRNE - E 2R N R FElE BRI R R T EL -
(103 5% 25 17 &)

Teacher: For option (A), to determine whether it is saturated fat, you need to examine the

carbon-carbon structure of its chemical formula. Is trans fat considered saturated
fat?
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Student: No, trans fat is unsaturated fat because it contains a carbon-carbon double bond
structure.

Teacher: That's correct. For option (B), we learned in class that nucleotides are the monomers
of nucleic acids, and nucleic acids are formed by a process of dehydration synthesis
from nucleotides. Can you please provide the three main components that make up
a nucleotide?

Student: Pentose, nitrogenous base, and phosphate group.

Teacher: That's correct. For option (C), we learned that glucose, fructose, and galactose are
all monosaccharides, and they are classified based on their ring structure into
ketoses and aldoses. What are these three monosaccharides respectively?

Student: Fructose is a ketose, while glucose and galactose are aldoses.

Teacher: Next is option (D). Proteins are formed by the condensation polymerization of
amino acids, and amino acids have two functional groups that undergo dehydration
to form a bond. Can you please explain why this happens?

Student:  Amino and carboxyl groups undergo dehydration to form an amide bond, so it's not
a hydrogen bond.

Teacher: Finally, for option (E), we mentioned that DNA forms a double helix because there
is an acting force between the nitrogenous bases on the strands. What is that acting
force?

Student: It is the hydrogen bonds formed between the nitrogenous bases, and not covalent
bonds.

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

R : EHIURAEER > EHETE S KRG A H SR UAIhR-iRaSE - 55
Aahi A i BRI AE R 2

240 & INRNFREI S AbR-t R H 45 - KA erIpER) -

LRl Jgsh > (B)ERHMMERRE T B H IS IR IR S1&R AT1eXRL -
AR A% Er I B I =0 SRR -

EBAE T TUBREE - SEmA - RN -

ERN  IEHE > (CYBIRRMELAAENE - RN - PN S BEEE > SJURBIERESRE
FEFORERE > 355 = FEELEE 77 Bl Ryfel 2

E2Ag 0 RSB R BANE - wrahE R AR Rl
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Environmental Chemistry
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Science, Technology, Society and Humanities
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12 Principles of Green

+ZIESK OIS AT | regenerative material | AR FR

Chemistry

sustainable chemistry KL derivative LT
atom economy JR 87 catalytic reaction fE b E
energy conservation EfRE degradation reaction | [k fE
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[ ©® The definition of green chemistry is : }

4 - The definition of green chemistry is a reaction process that does not use toxic substances.

GEERERERENEBE A ERAEYE -

[ (2] Is one of the 12 Principles of Green Chemistry. }

i) - Atom economy is one of the 12 Principles of Green Chemistry.
R IR R R — -

[ ® A high atom economy means the (more) , the less : }

45 : A high atom economy means the greener the reaction, the less it pollutes the

environment.
JRF& s - ARNESKERRE S - SR 54D -

o BEEHE »

EE A% - 2AEERLITNE S
After studying this chapter, students should be able to know that:
—~ BMERE TR Y BBV B R R T T IRSRE LB AN A - WREETRIR e I B
HET S ER BT EskE bEE -
Students can understand the meaning of green chemistry and the contents of the twelve
green chemistry principles, and can calculate atomic efficiency to determine whether a

reaction complies with green chemistry.
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Students can understand the meaning and content of green chemistry.

Which of the following is not consistent with green chemistry?
(A) Use less toxic chemicals.

(B) Reduce waste generation.

(C) Improve atomic efficiency.

(D) Reduce the use of catalysts.

(E) Generate degradable products.

NYHAIEEA R S kO RE 2
(A) (AR EA I EER 2 i -
(B) [E(REEEEVIAVES -

(C) EEATRER -

(D) BOEERAE(CE -

(B) ERCATIEMEEY) -

Student: Why reducing the use of catalysts is not in line with green chemistry?

Teacher: This is a very good question! What function does a catalyst have in a chemical
reaction?

Student: It can lower the activation energy and make the reaction easier to proceed.

Teacher: Very good! Chemical reactions often need to be carried out at specific temperatures
and pressures, and adding a catalyst can make the reaction proceed at low
temperatures. Therefore, the use of catalysts can achieve the purpose of energy
saving. Energy saving is an important principle in green chemistry.

Student: | understand!

Bkt T AR R R LR R S (LR 2
A SRR AT | P AR R A (LR R B (A DIRE ?
Bk REHIEEE(LAE - ERIEE AT -
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Students can calculate the atomic efficiency of a reaction.

When you open a bottle of wine, you can smell a natural aroma, which contains ethyl acetate.
It is an organic molecule with a fruity smell that can be used as a solvent, such as cleaning circuit
boards, or as an indicator. Nail polish remover, caffeine extraction solvent, etc. It is widely
popular because of its low toxicity and pleasant smell. Ethyl acetate can be produced by the
following two methods:
(A) After mixing acetic acid and ethanol, add sulfuric acid solution as a catalyst to perform
esterification reaction, reaction formula:

CH3COOH + CH3CH20H — CH3COOC2Hs5+H20
(B) Using silicotungstic acid solid as a catalyst, ethylene and acetic acid are mixed and the
reaction produces ester. Reaction formula:

CH2CH2+ CH3COOH — CH3COOC:Hs
(Molecular weight: CH3COOH =60, CH3CH.OH=46, CH>CH>=28, CH3COOC;Hs=288)
Please answer the following question:
(1) What are the atomic economies of reactions (A) and (B)? 83%, 100%

(2) Between the two reactions (A) and (B), which one is more in line with the spirit of

sustainable chemistry? Why? B is more in line with the spirit of sustainable chemistry

because its atomic efficiency is 100%, and the catalyst used is silicotungstic acid, which

is solid and easier to recycle.
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fIRAREIENR - PR RAREHNE R > Hham 2 lBk il - B
T ARSI AWy T FITERIERIEA > A5 R BN > SE Rt FUHIE R ~ o
HENAEIH AR - INEEEME - SRIREA > FrLUEAZF R - ZBR ZB5rT i YW 4
Wi
(PR ZBRI LB R & 1R NIARRER AR E LR - BEATHRCRE - S
CH3COOH + CH3CH,0H — CH3COOC2Hs+ H20
(Z) DG SSEEERG (LR - WA LM AROR &% - RIEEARS > FIE
CH2CH2+CH3COOH — CH3COOC:2Hs
(43 : CHsCOOH =60 » CH3CH20H =46 ~ CH,CH2=28 ~ CH3COOC,H5=88)
B AR -
1) () ~ (Z)WERIR 408 » £ R%/0 7 83% ~ 100%
) (F) ~ (L)WEHE - MTEET GRS EER G 1 7 B R ? LB Sk @ EERIRTH -

(ERPRAR 110 FERA CEBE(EE V) B E &E 2-1)

Teacher: Sir, how do we calculate the atomic economy of a reaction?

Student: Atomic economy (%) = (total atomic mass of the target product/total atomic mass
of all reactants) * 100%, so first calculate the mass of the target product and each
reactant reactants: multiply the molecular weight by the coefficient, and then divide
the total mass of the target product by the add up of all mass.

Teacher: | understand! So why is B more in line with the spirit of sustainable chemistry?

Student: Because the atomic efficiency of reaction B is higher and the catalyst is solid, it is
easier to recycle after the reaction is completed.

Rl ZAT > EAEET R BRI B e ?

B RTEOK %)= (BEEVFETRERFTA N EYHR THREE ) *100%
st R B EEY) - SNEVNRTEETHEE © T8k EGE HRkHE
REYSE R EFrA YRR S48 -

ERL T AR R (TS NE LR Sk SRR THIE 2
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2-2 MEBEEpFEEES
Characteristics and Evolution of Scientific Models

PRI LAV EL R BT ST & B - N R0 m] DU AR ~ THMHIE 2430
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AURFIE B  REDL T e e -
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BF thiE EF thE
scientific model R A enantiomer B EEY)
scientific modeling T} BRI trans-form 2=
inquiry skill PRITRES] cis-form M=K
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[ ©® Scientific modeling is the process of : }

4 - Scientific modeling is the process of modeling abstract concepts and knowledge.
R S R S S B A A LAY A AR

[ ® The evolution of chemical modeling has evolved to : ]

#4) : The evolution of chemical modeling has evolved to molecular modeling that lies

somewhere between theory, observation and experiment.

(LB SRS A ERM S - BB R R T2 -

[ ® Enantiomers are two stereoisomers that are but : ]

4] : Enantiomers are two stereoisomers that are mirror images of each other but cannot
completely overlap.

BRI O R#RG  (HEAT 2 BN RIELLAS FZAEY) -

® The and storage of energy can be used as
for cis and trans isomers.

4 - The forward and reverse storage of energy can be used as a molecular switch for cis
and trans isomers.

REEMHYIE ~ B > AI{ERIA ~ SLEEREIN o> -Bef
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After studying this chapter, students should be able to know that:
— ~ BE e T AR B AR ER A AU A R S B A AT RS R SR B AR -
Students can understand the history of existing scientific models and the phenomena or
processes that the models are intended to explain.

o BIEERE s
5l RE—

BRER ¢ BRE ARSI B R SRR B T SR .
Students will be able to understand the history of modeling and research on the ozone

layer.

The United Nations ratified the Montreal Protocol to reduce the use and production of what
substances to save the ozone layer?

(A) Carbon dioxide.

(B) Nitrogen dioxide.

(C) Chlorocarbons.

(D) Hydrofluorocarbons.

(E) Methane.

BroEBEEHERES > HIVE AR EyEr i B E - FHUREREE ?
(A —&dbhi -

(B) —&HALHE -

(C) #H&BR(EY -

(D) GE&BR(ED -

(B) Hfc -
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Teacher:

Student:
Teacher:

Student:
Teacher:
Student:

ER

sk -
i
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i
i

Scientists have discovered a hole in the ozone layer over the Antarctic. The main
cause is the chlorofluorocarbons in the refrigerants or sprayers used by humans
every day, which will deplete the ozone in the stratosphere. Therefore, what
protocol have been signed?

Montreal Protocol!

That's right! Very good, so in order to prevent chlorofluorocarbons in industrial
products from continuing to damage the ozone layer, countries signed the Montreal
Contract to eliminate such compounds. What kind of compounds will be used to
replace them?

Hydrofluorocarbons!

Completely correct! Is it all clear?

Yes!

FHEEGAT P iR 2= 34 PR A S b E% BN R NIH H H (E Y A R eE 45
FHyEAEbR(EY)  HE /ﬁ%%qzum IHIRE > NIES BT THPHEEEE ?
SREGY |

2 gh | AR - IR B Rl o TR e n h A s SR VB IR R e > I
el I EREEY  HEFENLEYER - DIE S YU ?
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Students can understand phenomena and chemical reactions explained by scientific

models.

In order to improve air quality, after cars and motorcycles are equipped with catalytic converters
(Pt, Pd, Rh metals), the exhaust gas will be converted into harmless gases and then discharged

into the atmosphere, as shown in the figure below. Which of the following statements are correct?
N, . H,0 . CO,

CH, . CO . NO,

(A) After the CO in the exhaust gas passes through the converter, it can form a C element and
be discharged.

(B) The hydrocarbons in the exhaust gas are converted into H20 and CO2 and discharged
after passing through the converter.

(C) Pt, Pd, and Rh in the converter are catalysts and will not decrease after the reaction is
completed.

(D) The gas discharged from the exhaust pipe contains the smallest proportion of CO..

(E) The products of NOy after passing through the converter are NHz and Oo.

Ry TOCEZERAE U7 EIEESE BR3P Pd ~ Rh @)% » FERE 00 b R
FHURAE > FFEEASAS - A NEATR > ARSI I 2

N, « H,0 . CO,

(A) BERFHY CO & LesE APk C JrRMBEL -
(B) BERRUBRE(LEY) - KL% - BLER H0 :
CO2 HEH - CH, . CO . NO,
(C) B{LEsHY Pt~ Pd~ Rh Rfi{bH] - RIESEREAERD -
(D) BEREFHHIAVERT - & CO2 WYLLRE/) -
(E) NOx &E{basi&aEYIR NHs Al Oz
(A« EhRhi 110 FERA (B2 V) £ 8 F 140 H $63)
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Student:  Sir, why are the amounts of Pt, Pd and Rh in the converter not reduced?

Teacher: Because Pt, Pd, and Rh act as catalysts to catalyze the reaction, and the mass of the
catalyst does not change before and after the reaction.

Student: Got it! What are the products of NOy after passing through the converter?

Teacher: We can learn from the textbook that the catalytic converter can convert exhaust gas
into N2, H20 and COz, so the product of NOx after passing through the converter is
N2.

Student: | see. Then the CO in the exhaust gas is converted into CO2 and then emitted. Is this
right?

Teacher: Yes! That’s right!

B RN SR R bes PRy Pty Pd ~ Rh &R gD 2

EHl 0 [NF Pt~ Pd ~ Rh {E B (LRI LA ERETT » ERAER S ERTR E B A% -

B4 0 THET | A NOx & LesRAVEYIAREEE ?

Zhl - BAMESRA A LIS iEiiEes o] DURHEE SR (B N2~ H20 1 CO2 - (At
NOx ZEHE e IEEY] Ry Na ©

R RN - AREESR Y CO 2 Ak CO &P - iSHRHNE ?

LRl T2k | RE
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2-3 RIRS
Environmental Pollution and Prevention

ISR S BT R - IR 54 Ny B/Kigds ~ 2R 554 ~ T4y Mg Igss 54
(s 5L e fir R T il oe s 56 » IRANF E R 5 ny 384 - 24
RESE I | RRIREE S SH AR N > BB A ER: W HEREHE4E
o
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nn = 7 EREREER G N RBH (R HRRRY AR - RNt o gEh f BRI A%

BF thiE BF thE
water pollution KI5 suspended solids e
aerobic waste TR radioactive material RS
biochemical oxygen demand | A&2{LFE&E&E | thermal pollution BT
chemical oxygen demand {LEFEERE coral bleaching HEA 941
eutrophication KEE&EL
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70

B HEBGQRBEERATGF Sentence Frames and Useful Sentences

©® When microbeads are used by people and washed into natural waters,
they can cause : : , etc., due to

#4) - When microbeads are used by people and washed into natural waters, they can cause
poisoning or death of fish, amphibians, birds, large mammals, etc., due to accidental
ingestion and accumulation in the food chain.

ERIR AL - A2 AB 20K - SISO - Wi ~ B0 - KA FU
Y% e B eV AR - Sl EsgET -

® Air pollution refers to the , causing harm or discomfort to
or , Or

4 = Air pollution refers to the introduction of chemicals, particulate matter or biological
materials into the atmosphere, causing harm or discomfort to humans or other
organisms, or damaging ecosystems.

ZERTASEIERMEEYE ~ R EEIMR ST AR RS A ESCHE A AEY)
G E S - B RERAERE AR

® The impact of environmental pollution on IS unevenly
distributed among the population, and there are also population
differences in : : , and

4 © The impact of environmental pollution on health is unevenly distributed among the
population, and there are also population differences in race, ethnicity, socioeconomic
status, and education level.

B S ASSEREIN 2  AE A3 619 - G BAEREE ~ IS ~ +H g 4B AR
FEKETTH - A EE NOHYZESE -
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[ o can cause or , causing : }

4 - Cadmium poisoning can cause bone loosening or softening and kidney failure, causing
the patient's joints and spine to cry out in extreme pain, hence the name Itai-Itai disease.
58 55 (B AR R R B B LA B DIRE T - BB HVRA SN B DR S e 4 1T
U - S R R o

® Water turbidity refers to the caused by . The turbidity
standard for drinking water in Taiwan is not to exceed NTU.

4 - Water turbidity refers to the turbidity in water samples caused by a large amount of
suspended matter visible to the naked eye. The turbidity standard for drinking water
in Taiwan is not to exceed 2 NTU.
7K FE 7K R R Ry R & RIR AT Y E S R B BT - ZEEH K
HYEE IR A 15EE 2NTU -

EBEREHE »

TEEE A% - BAEESLITNE S
After studying this chapter, students should be able to know that:

e R RS B SR R R SR -

Students can identify the causes and sources of environmental pollution.

BOORAABEFRETRLL O EPEFRE G



If \‘\ ?(T "’KE?F’“‘i z ﬁ,{h’?{g &

72

» BIREERE o8

plE—

st ¢ BAERE O HHERERET T A Z JFIA -

Students can identify the causes of environmental pollution.

Which of the following pairings of environmental pollution and pollution sources is correct?
(A) Greenhouse effect: NO».
(B) Acid rain: Oa.

(C) Eutrophication: volatile organic compounds.

(D) Photochemical smog: CO..

(E) Ozone depletion: chlorofluorocarbons.

RIS

BRSBTS ARRIECES - ] A 7

(A) JR=EZIE : NO2 -

(B) &R - Os -

(C) KEEEL: EHEHAEEY -
(D) S bEfEFE : CO2 -

(E) R&EEHRE : f&81tY -

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

Teacher:

Student:

Teacher:

Student:

Everyone, what kind of pollution source causes the greenhouse effect?

It’s the carbon dioxide.

Very good! So, what kind of pollution sources cause acid rain?

It’s the sulphur dioxide and nitrogen oxides.

That’s right! So, what kind of pollution sources cause eutrophication?

Industrial wastewater or domestic wastewater.

Why does industrial and household wastewater cause eutrophication of water
quality? Is it because wastewater contains a large amount of what kind of
substances?

Substances that contain nutrients such as phosphorus and nitrogen.

Very good. So, what kind of substances are the main sources of pollution causing
light smog?

Nitrogen oxides.
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Teacher: Great, and what other substances besides nitrogen oxides are the main sources of
light smog pollution?

Student: Ozone.

Teacher: Correct!

RN BAUEE - RS SIS RO 2= SUENE 7

B4 & AbhK

EEN - ARAEF | MR S s S R B FRITE

B4 ZEAmMENELY) -

EEN 0288 | M s FYR S R K B BB RE ?

BA 0 TRB/KESHERK -

Ehl BT EROKEERKEERETE ? 2R AEK T EH KRER [

vg ?

B4 SR fEEmE -

NIRRT - AN E IS RO EER EESAYIRNE ?

B4 fE81Y -

ZE  AREF - PRS2 INERIEYVE B N 25 EYRIE ?
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Students can identify the causes of photochemical smog pollution.

Which of the following is not a cause of photochemical smog pollution?

(A) Volatile organic compounds.
(B) Suspended particulate matter PM2.5.

(C) Os
(D) CO
(E) NO2

NEME IR B R T A 2
(A) JHEEMEEHY) -
(B) S&IRph PM25 -

©) H%H
(D) —&LH

() —#(LH
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Teacher:

Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Everyone, which of the options in this question is not the cause of photochemical
smog pollution?

Carbon monoxide.

Very good. So, what kind of pollution or harm will CO cause?

Not sure.

The harm of carbon monoxide is to block the oxygen-carrying function of human
heme, causing hypoxic coma or death. Because carbon monoxide is odorless,
colorless and toxic, it is difficult to detect when it leaks, leading to carbon monoxide
poisoning without detection.

Wow! Carbon monoxide is so dangerous!

That’s right! Therefore, everyone must remember to install the water heater at home
outdoors. If it is installed on the balcony, remember to open the window to allow air
circulation to prevent carbon monoxide produced by incomplete combustion from

flowing into the home and causing harm!
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2-4 EHREXEHRE
Resources and Sustainable Development

FESE 1 > FERSSERET S AV R R o IR I SR AR DR R
Mk s e BRI RS - IR AR S8 ~ MR - AEWESE - SRRt 17
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B¥ thiE B¥ thiE
sustainable . industry, innovation, and
KA S e T3¢ ~ AT RISt
development infrastructure

sustainable cities and

no poverty JHPREES R R KB TH R
communities
R B S {15 52 7 L L ff 2
zero hunger &I EER climate action -
PRHUTED
quality education BEHE life below water RE NS S ER

PR B RI7K SR ettt A=
RS

gender equality MR life on land
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clean water and A K E R DL R 1 K E RS
partnerships for the goals
sanitation i RS ERE A

decent work and (EERFESOR N

nitrogen cycle EEER
economic growth | {E#EREZE
biomass energy EERE biological nitrogen fixation | Z=¥JE %,
solar power NG

B HEBGQRBEERTGF Sentence Frames and Useful Sentences

@ Sustainable development is composed of : , and :
The coordinated development of the three factors can

47 = Sustainable development is composed of environmental factors, social factors, and
economic factors. The coordinated development of the three factors can promote the
overall progress of society.

KBS IR IR (g ER - OFERMN —ER SR ety
HISRRSHESD -

® To achieve the 17 sustainable development goals, plays a vital
role. ’s ability to and serve as a for many

technologies means that it can

4+ To achieve the 17 sustainable development goals, chemistry plays a vital role.
Chemistry’s ability to innovate and serve as a foundation for many technologies means
that it can make an important contribution to achieving the Sustainable Development
Goals.
B 17 BkERREEE (L2 EE 2EENAE - (LENETRE I &S
TERCIHERERE ) - BRZFH DU B RS fE H AP B E R -
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® Chemistry can play a role in : and , and can
help and

i) - Chemistry can play a role in gender equality, quality education and lifelong learning,
and can help eliminate the military harm of chemical warfare and promote disarmament
and peaceful uses of technology.

(BRI DIEMERPS ~ (BEBE A S EE TE3HEEN - WA LR T
HEE LA BN A Rl -

® Waste generated by and has caused : and
pollution, worsening , and requires to solve it.

4] - Waste generated by transportation and fossil fuel combustion has caused air, water and
soil pollution, worsening the entire ecosystem, and requires the cooperation of all

mankind to solve it.
A A L AR R EE AR BEEEY) » Ak T 28R ~ /KR IR Ty » (1525
EAERE RS IIEAL - A NSRS ERRL -

o BEEHE »

TR E A% - BBAEEFLITE S
After studying this chapter, students should be able to know that:
— ~ BRSNS IREN H IR BT a Kk E B AR -
Students can understand the concept of sustainable development and its content, and gain

insight into whether the conceptual goals are consistent with the concept of sustainable

development.
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Students can understand the sustainable development goals and their contents

Which of the following is not one of the 17 sustainable development goals?
(A) No poverty.

(B) Zero hunger.

(C) Democratic society.

(D) Quality education.

(E) Gender equality.

THIE G IE 17 TE ok 5 E A 2
(A) HEREES -
(B) &XICEEK -
C) ExHg-
(D) EEHE -
(B) MEHIFEE -

Student:  Sir, why are no poverty and zero hunger the goals of sustainable development?

Teacher: Because eliminating poverty and ensuring prosperity is the vision of human
development, poverty reduction and inclusion can become the driving force for
sustainable economic development and industrialization.

Student: | see! What about quality education and gender equality?

Teacher: Because high-quality education and gender equality can promote the overall
progress of society, meet human needs, and prevent benefits in one aspect from
being sacrificed in other aspects, thereby damaging the overall benefits of society.

Student: I got it!

Teacher: Good!
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Students can understand the concepts and elements of sustainable development.

Which of the following is not in the three elements of sustainable development?

(A) People's welfare.

(B) Environmental protection.

(C) Economic development.
(D) Social needs.
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Student:
Teacher:

Student:

Teacher:

Student:

Sir, why does sustainable development need to take into account social needs?
This is a great question! Because sustainable development does not require humans
to return to primitive society, even if primitive society causes minimal damage to
the environment, human beings’ own needs must also be taken into consideration
while emphasizing sustainable development.

What about economic development?

Sustainable development needs to take into account the economic aspect, because
only economically profitable projects can be promoted and sustainable, and in order
to prevent economically loss-making projects from obtaining compensation from
other places, which will cause problems elsewhere Environmental damage, so
sustainable development needs to take into account economic factors.

| see!
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Ward’s Science featuring Ward’s World
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https://wardsworld.wardsci.com/chemistry

Middle School Chemistry
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https://www.middleschoolchemistry.com/

American Association of Chemistry Teachers

EHBEMEE S > REEMSERBETE R
https://teachchemistry.org/

Khan Academy
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https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder
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https://phet.colorado.edu/
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A Reference Handbook for Senior High School Bilingual Teachers in
the Domain of Natural Sciences (Chemistry): Instructional Language
in English

[ Elective Chemistry (V) ]
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