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Abstract

Taking “nomenclature of carboxylic acids” as an example, this paper adopts PBL teaching mode to
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design progressive problems, guiding students to explore and solve problems together in the group
cooperation, so that students can master IUPAC and common naming rules for carboxylic acids and
their derivatives. This teaching mode can stimulate students’ interest for learning, improve class par-
ticipation and English communication ability effectively, and cultivate students’ disciplinary literacy.
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1. 518

PBL (Problem-Based Learning)#k =15 w2 — Pk T+ in] BUOK B 1) 38027 7 i, HAZ O AE T3 0 i o se B
i RS Bk 2 A B2 5] L RIS A RE R 1] [2]. PBL #re sk 1 sk #1158, il
I E RPAAANN R B R, 5 524 DN A AR I s[RI R e el 53] [4]. PBL
A CAOR SRR I 2 ) M4, 5 IR I A S AR RS 1. LM RN Y s I i

PBL #UE R HMRH L 515 20 E A B8 S EM, R 2 %38 1 HHE BUE LB h T T RRR R
[5]-[10]. t%Fxd (& fbsen) #e b BE R, F IS A PBL #oidk 5 e B 45 & B s
T, WOR A AR TR M, BE 7R R RLERE 71, R AR IR S AT AR A e e L )
F1[5]. EEWSE NGET YT E R PBL AN A L) RERR GRS TR, 546501%
B ARG, X R DA Ay Ak, BTN E BB BEOR T 54 S 53R R R 50
PE, BEFR T AEAE B0 P R AN ) AR o 1] R IR R J1[6]. 0 B4 AR TBL A1 PBL P A ## 15
X B PRI EE + HEN” N TR, TR s AR 2 S AR, SEERRE SR
FEMAESI M. ZB R B AR INTT, AR S ORI 3 8RB S50 4 R 1 2
ZHE[7]. AL {nomenclature of carboxylic acids) FIHCAW T MBI, FAIRER PBL #Up N EIL 2%
e TE B B R -

2. MR

B 2 RN TR IR AR A M T I E A S . 1% E T IECFE N A A FE carboxylic acid
(FRIR) & S A 44 B0 (0.4 22 G iy 42 RN FN 38 i 42 RN, BESR 224 R IR R IR KA S I R Gi w44
ERE . AETH LA CESR alkanes (Jike). alkenes (Jfiks). alkynes (BR4%). alcohols (%%).
aldehyde (&) F1 ketone (i) &5y 4 MNARTHE, [ XON2E SR BRATAEY W anhydride (FRET). ester (B8)~
acyl halide (1 1) amine (&)1 nitrile (i) %G WAL &) & St iy 44 (IUPAC name) H1-% 3 i 44 (common name)
PR B Hemt . DR, AR B AR R S 1R

G R T, ST 5 R B VFEE VRN B R G dr 4 ARl dr 44, SR )5 259 EIEX R )
AR o IR AU T DR GRS RR I 58 BRI, B AR TR HIUR R VA 98 S 45 DLRORE
PR YR IR IR . ARECF B DL RUME R R B ) (A2 BV IEE ) A 4 A 2 Y

{nomenclature of carboxylic acids) X UR¥EHM . EHEAEZFERED, By, PAaE yFm,
LA RN N ERE RN G AN, RS TS AN B B SR

DOI: 10.12677/ae.2025.152204 29 HaidtE


https://doi.org/10.12677/ae.2025.152204
http://creativecommons.org/licenses/by/4.0/

LR &%

3. BFLHETIE
3.1 REfERE

I P UR B R AT AN N URATE SR N (1) B W 55 A TT UR o [ s 44 RT3 5 4 B0 8 TT IR AL, R
A4 R K 2% (Yale University) ) (the chemistry of the carboxylic aids family) + I K 22ER 322042 (University
of California Irvine)# [ (introduction to carboxylic acid family) F1 {nomenclature of carboxylic acid deriva-
tives) : (2) AN 3 A I /N, BB FOM Ias - RTA 7 A B0« b4 5 B S ER 257K 22 H i K
a7 MOt AR ? 7 (3) BRALA AR URATIE I AT BT AR, WA (R HIE 5 0B N . L
e, iz iR RN, BRI R W BT A ROTIE, T EAZAE R R E R RN E .

DAL DR HE £ A 2 H IOAE T 90 2 AR AT I D UR B 2 e e 4

32. RPHEF

TR GIN: TG FEEEA T2 R

FAERYEEFRL S MPr E ARSI A S TR, W AR 2 A Z AR R, BRAREL 7 RIR IS
AR N JE SR R B B B B

RRAEBAVEFHILEALE. EER CRT MR, XATIRMIR, WO AHIR. BR4EER CHh
MIUR RSN, & WS B P RIER, AP h ORI AR IEIR . IR SERIRAN AR
AN 1) HUMIEN S Z5 2 BTG T, 25 X LSRR M 983044 7, TICR 2R ISR FIAR, 7]
H ARG AR IR i 23

&% | HO
acetic aci g - .
</ Eﬁ ascorbic acid

e
o o ONOHg
HO%OH HO S OH
0
oxalic acid acetylsalicyclic acid citric acid

Figure 1. Common acids in daily life
B 1 &5ERE AR

Naming Carboxylic Acids (JRBEREI %5 )
FRIR ) i 4 7 AT AP i A4 U (R 26 Al o 20 0 B0 R AR L TN R OM&HE L o]
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(1) Definition of carboxylic acids (FREZ ] & X)

JESCYHRR IR I 7 X2 “Carboxylic acids are functional groups composed of one carbonyl and one hydroxyl
group. A carboxyl group is a functional group consisting of a carbonyl group with a hydroxyl group attached to
the same carbon atom” . JRER ¥ E At 12 % (COOH) & “carboxyl group” , HiFkZE(C=0, carbonyl)Fl¥z %
(OH, hydroxy)4i & . MAbE IS R RIRI 2L, 51 32242150 carbonyl H 1) carbon I T-Tik
J5iF(carbon), 3 “hydroxy” F) “hydro” F1 “oxy” 4374 H (hydrogen)Ji-F 41 O (oxygen) 5T K71
. R 4R THRILAEE, BIFREZ (carboxylic acid)—id il 44 H A ial#E “carboxyl-” A48 “-ic
acid” , TMi#R3E (carboxyl) 195 S 4 7R IE T AR I 4L & . TR “carboxy-" FoniREE, mWiiagk “-ic”
Foniate, EENE “acid” Xone—MiR. fELMEE PRI, 24 HATEREE Z carboxylic acid, 1R
BT R . HUGEAZI FIRIR S it s, RA RN A Re K AR, @ amgl, wblik
PABARIE, PEARRIR SHE fe B R dr 44 BRIl e 2 12k IR e i 44 1 g T B LS, AME
FEARICAZHE R, HIIER XS AR B BRAR, SRR — 3757 (1) 5% ) B35 Bkl

(2) IUPAC nomenclature of carboxylic acids (FRE2 £ i it 4412)

SN RIR ARG IR R AR ER I E A S KX BRI NEZH, EH D=8k
FERBATBEETE:

(@ Find the naming rule for carboxylic acids in comparison with the corresponding alkanes?

@ How to name carboxylic acids with two or more substituents?

(3 How to nomenclature of dicarboxylic aids?

) D). 7% JLRE WLRER I ITUPAC fiv44, LA methanoic acid (FFiR). ethanoic acid (Z.7) 1 propanoic
acid (IER) B, k2 MEEIX = Mg f 44 IRR s o ARl ad 55560 R ) methane (FR ), ethane (£.%5%)
F1 propane (%) KA X B, 5338 484k A3 il I’ B B BE ML A 42, 51 528 AR B g5 R R iy 4% FUU 2 “ replace
terminal “-e” ofalkanewith “-oicacid” (#4X 4tk (alkane) 15 f5 — AT BF “e” B ifpl “-oicacid” .

F Q). SRR & A PR LA EEURIERS, Sanffaz 44 ? BA “4-bromo-3-methyl-hexanioc acid (4-
IR-3-FELCR)” il I R PR A BB ki, JHRR AR Hoam 4 N 5 A BT e s i A4 BRI AL, o
JERIE AR B R AT DG VE, AT 51 3222 B4R Hoaw 4 BNy “The substituents are numbered based on
the position of the COOH group and placed in alphabetical order” . ¥ & i% i) # i] PLEG 322 AR SR T RS RE T

G Z TN A A 44 ? A 2] —uR I 44 E, SRHZEE. DL oo NI, A A R A
X RGeS T N | “dioic acid” o WIZ R, FEXTZ K% (ethane) i f5 ¥ I “dioic acid” , S B[ 3k
4N “ethanedioic acid” o #RJ5 5 2 BT BT 2211 2 ¥ (ethanediol) .  Z, % (ethanedial) 1 ]” i (butane-
dione) AT X LL, 51T A AN S 1Z RV o a i ar 2 RN NGk + di + REEE R o
W RFAEMZ . £ ot Zuli M2 oliR IUPAC i ZRUNHgh g, Bal 2 oA iubaym s
R “0f N kere s + B (dint) + RRIEE R o

XTRIR. B BEAERAEY, M—JoB —niR M3 2o, 1k A0 R0 44 J00 i) 3 g
AW, Ba T l— N se B mE B 4E S (14 2). IXFEBOTH A BERT & B 4E A, B SJIE T AT
P ER i, 38 AT Uik ARl R A B BRI AR E A 4, SR DA .

(it BHRY DL E=AN S E R A, B — s R @@ AEOR A
] B3 SLAEOMI R o o) BRI, XEAH B I 2 TelE, 2 ol 2 ol ik dr 4 JiAEE,
FX— BBV AT Z I AL g . RN RE S, ZOTiEE = A R R R A, BRI T AR
PR IR Ay A4, k2 e MR S B R R R 2 AR R E B IR R .
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Figure 2. Summarize the IUPAC naming rules of polyols, poly-aldehydes and poly-ketones and polyacids by using Mindmaster
2. BESEPAMNRESTE. Sl SRS TN IUPAC dmZ#N

(3) Common names of carboxylic acids (F2 B ¥ i iy 44 1)

FEFETIRZ NHEZLANG, BRI Rk, Rt TR L, Sdda e
T/NG . RIREE Gy A5 AR R R 4, MO RIE. & ORI, T2
R T N RIR =P R 3REL, R AT AR 22 7R IR AT BRI . 4, formic acid (FFER) S W) & HHZS T 7k
WA, FONIER. T formic E A “of or relating to or derived from ants” . acetic acid (Z.&) & ¥ H &
133, FROABERZ. butyricacid (T FR)EA MR AWk, FRONEEIR. benzoic acid (K HR) S 4] HH % B 75
RIS, W B .

B 2 RV AT DLk A DA AR AR TS, RIS ARSI, RS2 ik 77, BE5R T
URFEERIRTE o EN BRI AL 1 O 2 AR FE DR A 0 A5 25 ) FRIR AT A W 1) i 44 R0 B Py B4k 2 1 LR 1 3
o AL IR B BUTE, W, @i “EErE IR A Hrh E A TT )\ AL, WS AR )L BRI
RIFr N0, GFRER) WA RTERE LM e . A LR Ak, AT blik2E
AT R AN R BRI TR B S0k, G5 AE R B SR AU E S

(4) FF OIS

WEIE, FoIE CONSZREcrbok, BIsZEchET RS N B A S R T I B i 3
1o ZITE N AR B TETE S ISR T 2 I S A, i AR B Tl S 5EE S S A R

[GJETE 5 DLH DA A 0E sz, 42 4@ “When you have an ant bite or sting, the skin will be red,
swollen and painful, if you immediately wash the bite area with dilute ammonia or antibacterial soap, the symp-
toms can be alleviated, please explain why?” ( “ SRR T, B PRI ERLL i, 7 2 o e A i s e 1
AL, RERN 220, BRI ).

[FAEE0 ] B efem = DU 8 “how do you identify this chemical reaction?”  “which one
isan acid” “which part is a base?” 1 “write the chemical equation” , #RJi5 53K 242 Fl 2 ) i Ak 2 7 1
ARR R 55 ISR o R I B R 2 AR AR R DR IR T S 7 R B BR A DR IX, BRI A2/
H R VPR RS, S 2T H R R R R N R PR LA

[t H Y ZoiERSET: (1) B EREMLS G ZER Mt — M iR 5 G m R E
R AT DABUR AR5 2] 06, 157 2 A A YR o ml R BE 77, FR45 22 AR 1)1 PR AT 1 U 918 L
2o (2) LB AR FH A1 PRI 7 %7 5197 (formic acid or methanoic acid), I 2 #if ffr % 5
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FLY (ammonium. acetate ions), 1 HE S > FIN k2 AR A8 A0 2% S SR L ) 95 S 3 0A 75 5K (A reacts with B
to form C/A and B are combined to form/when A reacts with B, C is produced). (3) 7E5Z#k iz F T ik 2%
Tl BB ] A RUAA) AR, XRERUINZR DT SNRE S A R = F A K SRR U BRI R/, %4
BRGNS F BRI AR A S, AR TSR R e .

3.3. REE

FOR A DU FRIR I i 2 AN AR ) B T 8] 51 3224 S0 H AT h SRR A R
Sl Sl AR A R PR SORR ) — SR AR IR RAL S SC RS AT I RN, 17 A B 22 R AR L 45
4. ING

AR E fUE R L AT EMI R Gidr Al 4, MERGERIRIA S a2 N . RIS R
o, WA TE SR PR IR B, EEXFIRAR B, A AU RS E RS LR, B
e A A 132 e RE A S8 T AR ke R R BE 0 o AT FUAE B B Hh il B B — R VAR
HAPRANESUR A PERT R, 5] 5224 DN S AR R AL R AR o 1), sl 2224 1 1 3h 2 5 A
WoR T AR SRR, 35 B S A B SR AR A S B R

e HE

P T 27 B AR B O A — T E (Y5 . IXGGYB-232315. JSJY-232352); KN Uiy 27 Bt 4
T2 B PR SO AIE 70— M0 H (ZHIX-2022001232253); 2024 430 B4 BUM 6 R SRR 70 H (9n 5
2024-JSJY'YB-068).
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