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Abstract

Under the dual drivers of the emerging engineering education (New Engineering) initiative and the
digital transformation of the chemical industry, smart chemical engineering poses unprecedented de-
mands for compound talents who possess both safety engineering expertise and digital competencies.
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Traditional Chemical Safety courses face prominent challenges, including low classroom participa-
tion, outdated knowledge delivery, and a significant disconnect between theoretical instruction and
industrial practice. These shortcomings make it difficult to meet the evolving requirements of in-
telligent safety management in modern chemical enterprises. Therefore, this study aims to explore
a pedagogical reform pathway to enhance the quality of talent cultivation. Drawing upon the dual
mechanisms of industry-education integration and Al empowerment, the course design and instruc-
tional strategies are systematically restructured. Specifically, three main interventions are imple-
mented: (1) An interactive classroom is established to enhance student participation and learning
autonomy; (2) Al-assisted teaching modules are introduced, encompassing intelligent risk identifi-
cation, data-driven safety analytics, and other relevant tools; (3) University-enterprise collabora-
tive practical teaching is implemented, which deeply integrates real-world industrial scenarios
with course tasks. Pedagogical practice demonstrates that the reformed teaching approach signifi-
cantly enhances students’ learning motivation, markedly improves their engineering practice com-
petence and digital literacy, and yields higher levels of classroom interaction frequency and task
completion quality compared to traditional instructional models. This pedagogical framework ef-
fectively accommodates the multifaceted competency requirements for safety professionals in the
context of intelligent chemical engineering, thereby offering a viable pathway for cultivating high-
caliber application-oriented talents equipped with intelligent safety management and control ca-
pabilities.
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Figure 1. Flowchart of the BOPPPS effective teaching structure application
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Figure 2. Schematic diagram of typical application scenarios of Al technology in the chemical safety field

LAl FAREN I Z2SEHB Y AHRTEE

3.3. AR#EFTE: #3) “RE - I WARKANEAZEF

TR A bl 5 A T A b 2 1] P B B &2, RN A% ST N 5 USRI AE SOSE TOLIE IR B RIFR, 3%
AR Y 57 SCHR SIU R BUE ISR a5t e iR, MALSEEE Nk, IRIE
SKMEL R FHEAT A L AR BT 5 Al — 22 R K R IR IS, SRS IR Bt SR 5
WSz e, Rkt 42 IR L AR AERNE 5 T 2 E AR SN LR R REZ M B SR R .

PRAER A T X R AT MR Al ST AR AN SRS, 5 AL 22 AR RN A P B T e S 2
FELZPRACTANRSIE ST R, e BB G2 AN 2 DRAE Tl X 5 Al Sea A ViR — i 48 i sk
PRI, DB SN A B . R AR E . AR ES R T ZRE . b Zen
WEBARE TS ERICRE BT, Ha SR, RSB R EITHE R 2 a2l N
HHATUME, kA BRSO T 7 e B . AR, kit RS 4
b SERRE I H R, B R N S A CR RGU(SIS) Bt A SRR, 5l CHE A o

DOI: 10.12677/ae.2026.1661290 1550 HEHRE


https://doi.org/10.12677/ae.2026.1661290

MIEAK, Bt

R SEPR I, SRALSEAE I TR SEERRE . RALE N RE ) S RAE B RE Sy, A B IR IIEAT e SE

4. “Al+ B2” FFEROBFTE
4.1. EHISTHER

fegt “Al+ WL 24" a2 UBRIHR . RO E, SAERZ SRR, RIS N TR 6
BARGU T ZE TR FINER N N, AR EEHERNE, BT 4 AR seiRsciafi, XK
R T TS, 51324 e B e B P A AR S B, AN B A I SR A AR o

AKEGAUSETT R AL RE 1559709 A b, o OAE T 2R3 S R I AR R84 i 4 R S I 45,
i A AR BB &5 2 S AEAL TR 2 Wy b N 28R S 5, AR B0 RS ik R T ) SRR, A
TR NS v B AL I, RE AR TR AE A 22 A SR B B AN B, SEBL AT R BR b T4 T
RESERER A Rt 1%

4.2. —REREFRSEIRH RIE L HE

(1) HfA THEMEE

ARSI HT Python 3.9 afEiE 5, MKHE Scikit-learn 5752 . Jupyter Notebook - & 5¢ il £ 73 B 55 45
RPE . B CHEBONIFERS TR, TG, v, ET34ERE B F I REESLR, SCIREH
FHWRIE 2 SIS . ST G K AL R I2 W U MK A 08 - BT 2 0 4 (TEP) A TFEE
& ZHRSERE T BRI LT 205 Bm g, WG R A LI SR KR R sh 5 18 S8ty
R TS, BIREE . R RS 30 ZUIZ0 L2 R, ARSI TA BT RHE. i
THRBEBEERR, AT 78 BOSE SR TIAL 3, ) R AR BEAT AR AL AL B, 4% 7:3 ELil R 73 Il Za g 5
W&, FINEEg G BEESSCE, S L2RRSHE . SRR TOURE S A, R
A2 I TT R AR L JEAIE S 4%

(2) DA g HoAR 22 A

AREIHLEE 4 AD2nE, SR HBERNRR BB, RSB RHIEREYE. BRI
iy TREBHNYMZOIATT, 5888 80 i T A% D iiRs . BARE 21N T

Htr e WEUAE SEARE A DABSO HAa L 3R A TR R, S R TR RS T
Bl S B A SR TR 7 A% O RSN, 51 R RSl R T ) B A S . SR 2~3 NN
PER, 18 ST Pandas T RITREIRIRR, WL GTHBIRRHE. Hl 2B MBI TT 2,
HE IR BRI 5 A R OCHRARAE, ST AR R A AN

W BERRAE S THUCRTAL . VRS RO 2 T (PCA) R AR B R 2R, R e 4 L 2 8l P 4
Rz I8, R AR AT 5 AT ERE . 27 AR ARFE Scikit-learn T, #4 52 4 J5i46 T 2 804 FE 2 A
3 ANFRGY, W =YL R X o IR TS % 2R T, B A [R] i b i w] 2k 5 TRV
E, BAKHRAE AR 5 25008 000 ORI R %

N BRI SR . ABENURMRENE A BRI, FIRE R S0 AR, SR
e, RETENHET S, PATREIUZROES: WS 60 ARUR S 1 BEHL AR MR 7 SR
FEROMNZR: FT IR AR, A2, F1 08, BATPMERRIMERE: R5aZ 4R R A B E Jyonf i .
SEE I EE BT R N AR, 0T LU SRR PR RE 22 S, EE AU AT AL MR T b S R Y R R 1R AR
R TR X 22 5

VRS SRS TR . S /NG R P R AT BRI, S5 L L Z R, 4

DOI: 10.12677/ae.2026.1661290 1551 HEHRE


https://doi.org/10.12677/ae.2026.1661290

MIEAK, Bt

BRI S (L R ks s S VRV R A A (7 AR T, T AN R e oL A AL 22 . Bl SR Y
TR HTT R TTTRER Y, B RE T Y R AR . IR IR AR 1 2 e B2 e, RITEANL
W) 22 A R A G B . AR RS IR 22 A i AR, W R BRI OO B TR, T2 4tk
Kmdhia LIS TRARSGEHE.

4.3. REZRITMNER

PFREAL G I Hr “MERSAURE AL 1 — PR B, AR REVE S B EAR S & 10 2 ou %
kg, SR RIER R IR L, BB A SRS BRI TR S TR B RE 1, R
R AR M E B BT

(1) SERE R S5 AEMIE30%): FZLI e miE . RIS Ig4T e, 24 e B SRR, W
SR SRV R S PR EAL R ST 15

(2) BRI R BRE (30%): BIZFEEEAL L. PCA G557 RRAEMAR 152 SO VR I B A1 1 45
FIHTRE

(3) /NI TREHH40%): O H AR, BRI 2 E SRR g R S T2 R B S A Re ),
LB AR+ A6 22 4 AL ) R SR 7 BT IR FEE S5 A RK T

5. BERBESSE

LB B SR e, BN R WRERIRE, #AES 5RO A 232 I BRI
WO, DMEREG . BEhUrdt e Rous 17— 2 B0, WRENHITRRE, AAEENEHHR, BRewsa
BRI BSAE BATT ISR & BE A PTG R, AR T2 2R R SE R AN QT Sk I H h R BB R
e MEDAETEORE, AR R 5T F SRR G A e R, Bl laEm g,
NIAE A AS SRR S E2I1Ps L P17 e =i 4 56 20N £ D o0 4 S O 40 2 58PS VA < S oy = Kt 1 i K A U (23
Ry B A B 5 AT LR SR Z ] B IEAE BB TR o

AP IR ET ST, WA R, O EHE, I T e FmRE TE
e B R o PRAEEE U it 4R 22 R OBE FSCR S 1) B, L T e op e v T ks 140 0 58 AL S i 052 BRI
SEEIA VR I AF IS R, FRER A A A AR TR B G . RORURFERE RRELAE 1
L& LA KB MmR MR T2 NA 835 Hbs, RRE8afEit Al 546 T2 2 IRE TR B R
BHEE. BT AR IS SRR R, ST R R R R, B PITIE RN A
TR B g e R R RREE, TR RREE AR, QU MAR A,

E&InE
R T R 2 RGN B A 836 42(2024yjre145) .

3k
L. RIS L & ER b4k TH SR B[], SRR RIRSE AR, 2026(2): 172-174

W

—_—

[1]

[2] K%, R/ RIRM T L EHERG 2] T EA MM TERHES R, 2026, 46(2): 93-95.

3] BRAEE, M&. L2 a A ) K Sl By Ya s b oA (7. b B AL C AR 5 5 &, 2025, 45(22): 18-20.
[4] k. FET AN TERR T2 il S T Rt 7u[]. b A Thauk 55 &, 2025, 45(19): 55-57.
[5] EBAATK. R REMRIE BB T2 Py R R HEAmAE T, 2026(1): 54-56.

[

6]  FRHE. Al HARMEE T2 SR AREHABREAB ], L 5TIHER, 2025, 54(12): 222-224.

DOI: 10.12677/ae.2026.1661290 1552 HEHRE


https://doi.org/10.12677/ae.2026.1661290

MIEAK, Bt

[7] WSS, FAH8, AR, 2T RANHR IR fe B & 7R Ak T AR R VR IR A b i B F B 9 [D]. 4 T EE, 2025(35): 71-
74.

[8] A, EXREE, AT, & WL REESTAAMIRE R ISR, T EZaRE5H), 2025, 35(S1):
1-8.

[91 XUtd, B, ¥, & ET A4 RKME N T2 2R R0 A4 BUEEIRR ], BE B FRIE, 2025(46):
97-100.

DOI: 10.12677/ae.2026.1661290 1553 HEHRE


https://doi.org/10.12677/ae.2026.1661290

	AI赋能产教融合：化工安全教改探索
	摘  要
	关键词
	Teaching Reform of Chemical Safety Course Based on Industry-Education Integration and AI Empowerment
	Abstract
	Keywords
	1. 化工行业发展现状
	2. “化工安全”课程教学现状审视：现实困境与归因分析
	2.1. 教学互动维度：课堂管理机制单一，学生内驱力不足
	2.2. 教学内容维度：知识体系迭代滞后，前沿技术融入缺失
	2.3. 实践教学维度：产教融合流于形式，工程实践情境缺位

	3. “化工安全”课堂教学改革路径：多维协同与模式重构
	3.1. 改革教学模式：构建“以生为本”的互动课堂
	3.2. 革新教学内容：深化“AI + 安全”的智慧融合应用
	3.3. 拓展教学场域：推动“课堂–工厂”双场景联动育人教学

	4. “AI + 安全”教学模块的教学实践
	4.1. 模块设计思路
	4.2. 一次故障预测实验课的具体安排
	4.3. 课程考核评价体系

	5. 教学反思与结语
	基金项目
	参考文献

