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Abstract

Under the guidance of core competencies, teaching microscopic concepts in high school chemistry
needs to address the challenge of abstractness. Taking the lesson “Halogenated Hydrocarbons” as
an example, this study conducts a lesson study to explore the practical pathways of visualization
strategies in facilitating students’ transition from understanding microscopic structures to apply-
ing macroscopic properties. In teaching practice, multiple visualization tools such as ball-and-stick
model construction, 3D reaction mechanism animations, and micro-scale innovative experiments
are integrated to guide students in recognizing the structural characteristics of halogenated hydro-
carbons, understanding the mechanistic differences between substitution and elimination reac-
tions, and constructing a knowledge system of “structure-property-application.” This provides an
operable practical paradigm for the visualization teaching of microscopic concepts in high school
chemistry.
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Figure 1. Design concept diagram
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Table 1. Test checklist for Task 1
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Figure 2. Problem-driven process

ME S G5KE S PrB m EAE

S YRRN HMIEESS | | PSS ERES |
(210) TRRRESLERALRRS? L> (5B AAE ]
5] B R AR E X PyEES—— | [FFIRMiRsTEEE N ]
ITERRZ R ITAE? | :
[£50] ; CEDCTT)|
RSt BRI SESREaaR 5| Urmmin s w1
BZBEESRENFREHERER? |
ERIZBELTHLRE? |
. RN, R5aRERAHER? |
iR RRPERERELE? |=> {gggg%g}
HAER I R R
B AR AR 54 7 |
B BBE S |
| AZESS an R RRE AR R ] '
@ll AR AT RER? |
gl A LKRE BRI EAAEMA? |
i MRBER 07 |
[E5@] [ |[EmnEERs? RIBEENE |©D| [EA25TaEE]
HiRERAE | : \ | [T |
HoL 25 R [BURZ RS S NEERRR RN~ | [ MR 5 BT
® [ rEmmshE, anERewEE? |
R [(RZRSSERAMRRELAREHH? |
| HRERMMATE . Bk |
Ll AR EMLEHRER? |
[£56)]
L7k SR BINIH— AR5 SR AR, SRR ?
EERN
GREEfEL] a e "
SAAEL) HATRES, N “BREZETTIG K
st ik K, PHEBHAREBNARSEE?

B 2. BREREhT 2

6. BFITIE

[EREIAY SR, W “BIE” |

“HIRT

“ARERRIRZ T S

DOI: 10.12677/ae.2026.1661161

543


https://doi.org/10.12677/ae.2026.1661161

FENNYE 5%

EFTS—: HRRIIRE X

OV Y[R AR T T A 3% P i o 10 2 Sl e 2

(A4 BN EERD R =" Ok MEGERTEY . B

Ol ixeeqy7rpfk 7 BRAE, AT ATRNE?

(4] ieSfHm=.

Y for 7 — A A E T s R AT B TR e &4, Fovp ke, sfUe— B R-
X FEoR, H RERE, XZ2RET.

O] i s 2

(Y A%, [ SamK. AWK,

[(BRR] 5 —NRFEE, BE 2,

Table 2. Test checklist for Task 1
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Figure 4. Ball-and-stick model and space-filling model of bromoethane
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Figure 5. Microscopic process diagram of bond breaking in bromoethane
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Figure 6. Trends in physical properties of halogenated hydrocarbons
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Table 4. Test checklist for Task 3
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Figure 7. Experimental procedure diagram for the reaction of bromoethane with aqueous sodium hydroxide solution
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Figure 8. Reaction equation of bromoethane with aqueous sodium hydroxide solution
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Figure 9. Display of experimental apparatus and reagents
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Figure 10. Innovative experiment for the reaction of bromoethane with alcoholic sodium hydroxide solution
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Figure 11. Comparison of the apparatus before and after the reaction
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Figure 12. Bond formation process diagram of the reaction of bromoethane with alcoholic sodium hydroxide solution
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Figure 13. Reaction equation of bromoethane with alcoholic sodium hydroxide solution
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Figure 14. Comparison and summary of hydrolysis and elimination reactions of halogenated hydrocarbons
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