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Abstract

Extracting natural products is of great significance in deepening the understanding of organic chem-
istry theory and expanding application capabilities. This study addresses issues in the “caffeine ex-
traction” experiment, including low extraction yield, insufficient product purity, and inadequate in-
tegration of values education. It systematically explores the optimization of experimental appa-
ratus, the restructuring of teaching content, and the innovation of teaching models. The sealing of
the sublimation apparatus was enhanced and oil-absorbent filter paper was introduced, resulting
in a significant increase in extraction yield (+65%) and a marked improvement in purity (with a 60%
reduction in impurities). Simultaneously, ideological and political elements, such as Chinese tea cul-
ture and the scientific spirit of Tu Youyou, were incorporated into the curriculum. A blended teach-
ing model based on the BOPPPS framework was constructed to achieve the organic integration of
knowledge impartation, skill cultivation, and value guidance.
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Figure 1. (a) the original sublimation apparatus; (b) the improved sublimation apparatus; (c) the improved sublimation cham-
ber; photos of the upper filter paper surface (d), lower filter paper surface (e), and residue in the evaporating dish (f) when
using ordinary filter paper; photos of the upper filter paper surface (g), lower filter paper surface (h), and residue in the evap-
orating dish (i) when using oil-absorbent filter paper
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Figure 2. HNMR spectra of caffeine extracted using ordinary filter paper (a) and oil-absorbent filter paper (b)
(Peaks marked with * indicate impurities, and the values below the peaks represent the integrated areas)
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Table 1. Analysis of caffeine extraction yield and significant differences before and after sublimation apparatus improvement
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Figure 3. Analysis of the key ideological and political points in the “Caffeine Extraction”

experiment
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Figure 4. Online-oftline blended BOPPPS teaching model
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Table 2. Experimental teaching objectives and pre-learning Task list for the “Caffeine Extraction” experiment
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Figure 5. Access statistics and typical problem discussions on the organic chemistry experiment online teaching

platform
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Figure 6. Post-lab test questions for “Caffeine Extraction”

B 6. “DMHEERIIRE” R

DOI: 10.12677/ces.2026.144245 57 eSS G=R I


https://doi.org/10.12677/ces.2026.144245

BET %

AL RIS S A L R

5 A2 ARt Ty Sk S AR [ ik S N L B R

A3 RIS 35 (R B 52

g H g
wEHES M EENERTES o LFARE meAER || giemmossm mE—f sl TRNE  msegum|| sdeaass ef—eH s LTREY ey
4% 2% 596 3% 4%

4 RAATCMESE R FLRTIEHEE || s Rl NRIHRRER AR T L% 3 T4
e WhAE JI3TH A g
WUTRHEY MR

6 RREBEANBSE “LRMMT”

WO r— o oo
BEREEY mA— B ANE mNE— R wLTRNE mEaRNE

2%

miEHAHY mA—EHY s LUFREY  mEaREY

Figure 7. Questionnaire survey results

7. BERELR

BBULE 5% W R A ROR T 5 1SR 527 5T D688, S s ZE 2R 18 B %
FRIR P46 7 T AR RRAE P, B (R B R 3 ST BML, IR R F R SR G137 R 4 T R
BT, BXFVTEBA . Hor B R U 4o — 5 RO
4. 1ig

ABFFIRM T MBI TR - Q2SI H AR QT <R R
I\ ERWEE” T, MHERSEECREET: 65%, AR FE(K 60%, BEEREMANM, HIOHEHIEE,
U 200 R4S E A, RAFT “HOAROUH + TS WATTtk. S8R, #2500k &
55 WM A A SRR ) 35 ELARAL - AR T B4 QIHTRER XN BOPPPS /¥, TR I8
L - QUHTOURIE " SOERIR, 2 SN T B L RORIT I H Ol 2, SEBL 2k BT - &R
T IWARIERE. LBHAR S ERMNEQH, NEHFERIRM T MRk, B, S
B MARGMRITTR, A KRR .

SRITT, KB FAFAE HIBOF ORI 7 ER 00— REAS R UM PRSI . it 70 SR i
FRRATT SRR RSO R T30 B A S AR Sl 2 FFREL 2 4 FE SO ORI K 2R,
STREHAEITR AR . BRAT IR AL BRI v B BUT R, (HShRgesd,
e BN A A AL RR B AEAE 22 57, A SR T e AP TRl NA” B “ a2 1y
PG . B IRACRRE BE R BT S S R, (BB B P SR B R I A, R 5%
JIHE BT
5. &5&

BRI LI - BB - BaQESH 7 =6 — Bk, AMURERTE T “ommER
R SER A RCR, ENA I SRR I 2R A R PR TR R T . ARkt
IR H SR IR, RR IS LW ARRERE b R AN, HES eI N “BRelge” &R “ Bt
BN R,

DOI: 10.12677/ces.2026.144245 58 BT G=RTI


https://doi.org/10.12677/ces.2026.144245

BET %

B oW

AHFFEH AR A AR R PR S B DO TR I H A5 S B 307 B 5 B e AR I H 8%

Byo AR BT VR Bt vobk, O AL R K
E&mE

2025 R AR S B SCE TR B H —— R Al ey s 5 BEUTR IR A LA L

W A A HA SR 2025 SR A RACH RS A SR TR H —— A WU A IRFE s 2024 4RJEHL
Fori i TR H —— TR & — O i (i) st R 5508 2024 SER B HE TGS H
B0 H ——Z St A i) AT IR A B RS SR

SE

(9]

[10]
[11]
[12]
[13]

[14]
[15]

XN, 5KAE, %2, & KA SIS URAE B ECR BB THI]. K2R, 2020, 35(7): 53-60.

ZRyK, R, HEN, & BAOEES 1-H B 2- IR BRI MRk & S RAE——E K AR RS T H 401
SZAMBAIESZR]. K405, 2022, 37(7): 139-144.

BT, R AL SRI B R 7R 135 7 —— B AR 3 M T T 5256 5 000 Ae JuRE 3R 0], K&,
2023, 38(2): 32-37.

W, M, K, & BT EWE SCRRIA L ZLRIR G BRI S LRI EEE (h350), 2022,
43(2): 64-68.

RIS, ¥y, £F. HHIMLEIGM]. dbat: k2 Tk H it 2010.
AL, AL AV ESEE M. bR BFEE AL, 2016.

FRIENS Jehl, F48, 5. H P 2E 9206 2 B R AR BB T —— DA ZR ik e BRI eE R A B[], KL,
2025, 40(7): 34-41.

PR, sk EEE. BT ORI RN ANL T SR MU IR R [J]. 22N SO = B =4k (B 2R B2 h), 2025,
39(5): 116-121.

B, ZRER, MoRER, S5 AT B 7 S I AR BRI R SR 56 ) G AR D —— R[] KAk, 2025,
40(8): 272-276.

SpgEe, FEN ZEER, L MR SR R S22 R ot S A THI]. R4, 2020, 37(12): 62-64.
FIiw, T3EE, e, 5. gtk R SRR ST I s et [0]. A4k, 2021, 50(10): 202-203.
FEZFE, AU, <A B el R AL SEI B 2R W [T]. K2R, 2024, 39(12): 251-257.

JeiEgE, B, BRefE, 25 M7 R A VAL S S50 U RE ST B —— e R B B SR B (0], MR (R D),
2024, 45(14): 57-63.

TR, APHERE, EUTAR, S onmER BT B R AT AR I, A EE (h2E0), 2018, 39(10): 36-38.
PhiE, 42AE7. BOPPPS #A s B W B R i S BB 5 1H[T]. A 3E (R 9E30), 2022, 43(18): 51-57.

DOI: 10.12677/ces.2026.144245 59 eSS G=R I


https://doi.org/10.12677/ces.2026.144245

	创新思维与课程思政融合的有机化学实验教学研究
	——以“咖啡因的提取”综合改革为例
	摘  要
	关键词
	Research on the Integration of Innovative Thinking and Values Education in Organic Chemistry Experimental Teaching
	—Taking the Comprehensive Reform of “Caffeine Extraction” as an Example
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 试剂和材料
	2.2. 仪器和表征方法
	2.3. 固液萃取与浓缩
	2.4. 升华

	3. 结果与讨论
	3.1. 升华方法改进
	3.2. 思政元素挖掘
	3.3. 教学过程设计
	3.3.1. 课前
	3.3.2. 课中
	3.3.3. 课后

	3.4. 教学改进效果反馈

	4. 讨论
	5. 结语
	致  谢
	基金项目
	参考文献

