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Abstract

Based on the real-world context of urban water body hardening management, this study designs a
teaching approach grounded in the overarching concept of “chemical equilibrium” and project-
based learning. The approach progresses from qualitatively establishing an understanding of pre-
cipitation-dissolution equilibrium, to quantitatively applying solubility product to determine the
direction of equilibrium shifts, and ultimately using this knowledge to regulate precipitation-disso-
lution equilibria for solving practical problems. Centered on the core high school chemistry topic of
“calcium carbonate precipitation-dissolution equilibrium”, students are guided through a complete
learning process involving “observation of phenomena-investigation of principles-model construc-
tion-solution design”. This enhances students’ ability to integrate knowledge with real-world prob-
lem-solving, effectively fostering key chemical competencies such as the concepts of change and
equilibrium, scientific attitudes, and social responsibility.

Keywords

Big Ideas, Project-Based Teaching, Precipitation-Dissolution Equilibrium, Teaching Design

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

CHp 3 P AR AR AE(2017 i 2020 EAZTT)) A8 T SR RGBS BT 61 e, EALTT R LA 2 s i oy
FMZRILEIER, WO AN, RIE “FIRNA” WA (A mER BRI ZE (2024—
2035 4) ) SRR ERAHEE, HahEEETT AMEG UL R 2 o848, ST H A IR 5 5 R
MNLZEVRON[2]. £E “RUR” TR, SAEPAE LN E BRI E, 3T HSFE AT H X #
5, BEREIRE % B LR ERROHEAE, ALl TSR BAE S, SCHUMLARIR S L S R il e
et A AR DR IR SR -

EEER, KMEEHE S UH B MRS CHOVE A B A WA G B N33
T EASMEETE SHE RG] RS UG 2SR N [41R S 550 H A BCF AT S &, ST L )
JRARM” — AT BB R, A AL PO ET A X AR ENRIR S R N A
FINE, AR T RSB E . (L5 BORBIE SRR — R R B Bt T 7 A
2o St ASOHIE I8 - M - AR55 - 33N - RO AL R ECARAE, LT RS
giviafm, WS “OKWEIR - KL - BREEAEL” RS EEE, JT AT RBE S T B X SR,
N—HHBF RIS

2. XRERR SHFE IR EAY

Tk

2.1. K&
KNS, VREMESYNE (BELE) PR AIFEREE R B, SR 2 R 205 N e O & 2H 2R,

WA REIRESE . Ja, FEfesaiiifeth “AURTEMS” B, YONRRASARHEHT LRy 1% O
w. WHRZE, EEBEHE TR - BieE (RRAEE RN S KBS (5181 (DB B3t AT 7

DOI: 10.12677/ae.2026.16102075 18 HEHRE


https://doi.org/10.12677/ae.2026.16102075
http://creativecommons.org/licenses/by/4.0/

BRI 5

FHE) [6]FTHAT T RGUE L KBS “HE H TRATTIN BV B AR T IR RS o F i
SRR BOE AR R B HER), TRA S FERRNER, BSA R - /MESIGE M T4
SEMEEMSLLS, KBS RS BRBTE EN LR, W 2B Z R E . BEED e, SEE
BLRFEE S Z /R GERBEMPFAB0) hit—DaR, KMSE T REZIN O E,
REASR 2 RN TRA BOCHIREE R, R RIS b R I LERR I R [ 7] BEE LR IR T RIEEE,
A WL TR 2RISR N [BFR & 4R A B AR R IR T 5 R AR 5, (k22 Aan
PO FR A TR B SEANRE[9 AR AR RS e 0t S SV R 0 BE RS . X ek T R & R B iR
T, AL T TR H IR R AME B, A B TR B S B b ATV M S

2.2. KR BOBE. ERRSH=RELNE

FESEPRECA T, RS OB BAMESH MR AT RIRR R KBS E T4
PRz, Rgimtifcam. SRR RTINS . ZOoBSR RS AERK B NRREIT, B S
AR . AR SR SCHEAZ OSBRI, BRFEARE. & A S, Siatbs 2Rl
R ATEESE “UURIE MR — T =R AR K (P P — A% Do (DU 1) —
SEAME S U AR R AR BT DUREE RS I T F2 ) R4S o

2.3. IMARHKEF

FEEUH) < A a7 BRI B B 308 1R RE RS ARSI, R H Rl
ABHEEZE M . BEEDH ABEETFURABIRN, SRER SR WA ik, SLe T T
A A FOR T H A BV, B “ITH 7 R T, S5 EshAEREAT X, IR T H 5
HEAIIRE S A ARRFIE[10]. & SIARSE NAE A AL IR b, R TB0HORETT, $2H TUH
BA M HEAURI AL R ANBRAE 1170 RO 1 00 H 302 — A AR REAME 55 8 rho e ik,
FAEALITAR ST, EFIHE M, NDE AT RITH T, &R R 2L R [12]. X5
TIUH B AT SO AT e i 7 st A 4.

24. KBREWEANHFRE

KM 5 0UH EEA G BA AR — Bk, KBS HA AR OW S Z AR
Qs T R R AR S AR A A A SR T . P A & RAE T

(1) HSHEBER RS W GUE R AR B R KM SA 2 s R, wZimd mse, BARNE
Bk “H87R 7 o ASCLL “OKFEEYR . I AKREIL SR B AN BT IR I BT, IR AT X
— KM H R AL A R A2

(2) TEAESS A B K A SE B R AT S AEAESE IR “IRFURIE A L S BT SR AR S TR, B
THEREE DT 7 AR S5 AR, AW A7 KM B s, WEtEEE e BN, &%
ST P R AR IR FE A

(3) KBSl FIEsh iR LR EETT M) oA RS G O T H s(EC# A 5 e 8 “ B sh” ek
RS DR — NI H AR S5 A48 R 2 B DR TR R S . ASO “Aes Pl 7 RS S F 6%, =13
TCRNCPAT e BT W N ) RRAT HUEE AR, AR R

2.5. BRENFITER

SR T SCEE ST B SR 5 5] BT R MNE, 2 3B AR E BRERICE , TR ERE R .
A HEAEENE, A SCGE SRR AR AT RERE S S S R T R AR, 222 B S S A & S

DOI: 10.12677/ae.2026.16102075 19 HEHRE


https://doi.org/10.12677/ae.2026.16102075

M}

Par
&

BRGNS, T KBS NI T AL, SR TS TR I e e EALRIR, ik AA
WALV EL” it J7 A0 H AT 55 HOSR IR AN, b AR A A R s S ) R o e R R 35 SR

2.6. I\HAGIIER

WA BT B AL PN E DRI R L SMEE DN SRAr R OGIR DA N GUAT o T P8 27 S R AR R Rt s ) AL
SMEGRTAL R, [FIRSETHA BORBOAFI AT o il KM A 2R RR, BRI BLAT N AE 0 47
fif s TUH BEAAESTEM, RO RAT RN 2 R BRI S %, FRIRAMEIN RN A s 8 I F s i)
fr st A E NS RASRUERS 2 TR BE, (-T2 ORI RIS, (R BEF > ERS AR
IR

3. B EEARIH
3.1. BRERSTHT

(1) WAEZSR: INRMER A AR AV B P AR T T, T RDTIE A A VR

(2) %2EEEY: B GERIE R & IR 2 E TR A A2 BB, 3 2 B0 A B R [
(3) TEEERM UL VA AR A

(4) EESKR: LR EIe T TG 70 A AU R 27 2R3 PR K SR B ]

3.2. M4

AT N IR T N SR B 8 = (YT K P AT O ) B8 =0 (UTUE IR T 26 1R
o PUEH -T2 TR BB RS, B S T R KT AT AR T e
SRR AR ZNEERPHERIRE R RAK LR TOEZEER, BT RR K
BAG, SONUTTERIAE G Fefl . VA MRS SEBR N B8 58 i

3.3. FfRoh

(1) BBEHEM: HECLRGHF] T HE . KETE, S RAZ ORI IER R Beig b s
EMAEEWNNAE RSN T-F4; A EEME. KIGTERESAIEE, S 957 M “UiiE” AR
N

(2) INHIREAS: MECLAERMR « MEVE RN MES s XEAFIZRBMPTE A . B O 5IEEM K, L
BHIW, FIERE

() KIEFR: @B PEERR, BIUEHEMR-FEMNNGRES T FERRT, %izH 05K,
HI LE i e AWt e AR S v, SEEM E M m) e s 4R R ERY,  BEASIE U0 vE 1 R 1 i Jd BR AR AN
fiE P B S B R ) 1) R, AR SUR B B . KRR £ RS, R b S R B AL re AR TS A B N R R
4. HFEFEEEES
4.1. HFBHF

(1) ZEMIARGHORERNT . 22 TR H R 5T DT AV R L 5, MTROWE b B AR e V8 T 15
A, Reds PR oh R 3 o A DU IS e A2 5

(2) UEHEAEFE SRS 12 A ERV R EOEAT THEAHERE, ST A e e s, B TE AR
R A B

) BIH#EESHSTHE: NV B - E bR A = A vE TR R A, G i /K ik 5 vE 2
Bl BRYE. BRATIRT S, HEiRS M AR EIR, BHELS TR

DOI: 10.12677/ae.2026.16102075 20 HEHRE


https://doi.org/10.12677/ae.2026.16102075

42. HFEHER
PP E R DU IS I R RO SR L DTUE O A FROAT S g o
AR R P UOUE I 118 PR A% 2 SR B3 A 7 A3 o 1R S B I

5. MBRFEFRRE
W H AT 55 SRR WA 1

Table 1. Project tasks and workflow
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Table 2. The relative magnitudes of solubility product and ion product
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Table 3. Water quality hardness exceedance control plan for a certain city
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Figure 1. The results of the score statistics
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