K22 (Daxue Huaxue)
October Univ. Chem. 2017, 32 (10), 61—-66 61

CEFZR- doi: 10.3866/PKU.DXHX201705023 www.dxhx.pku.edu.cn
HEUEES FHEHFFHINA

JAES:" s 5
(HLmEAFhF S EaMFFR, WL 2% 321004;
2T AF S E M TR, #iL 4% 321007)

WE: 7 TFHIEEIS R B S THETEM SRR E R —, WRARE SIS
R E S SR FEN R TPIEA S TR THE . 7 T HUE RS SR A SRR R B Z B R
B ERAINIR . ASCE TR T 8705 s B2 R B (1) Gaussian 03 THELEMF, HE. il
BT Faou Oz Now HF. COZEMNS THUBREHIA, KA BRI A E B, B2 IR, B3
HufRRE 1 533 B U B R TSRS SR S 2y UE B R E M A, IR T 2R S T EE B Y
R, FrRlE sp BRI FEN 0,, 5 m, PUBREH A SR —XE i, WO T 4B 5 1 I BB PE R
P, B TR EICEERL B, RIS FRUEIIR T T COM LA, AR 2 N A L
TEPEIR MR SEPR i E, U T ARG URE BB AR

KA HTHIERIE; HEAE; PuERS:; REgE
FESES: G64; 0621.1

Application of Computational Chemistry into the
Teaching of Molecular Orbital Theory

ZHOU Yu-Fen™  YANG Yan-Ju' TENG Bo-Tao"
('College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, Zhejiang Province, P. R. China,
*College of Pharmaceutical and Material Engineering, Jinhua Polytechnic, Jinhua 321007, Zhejiang Province, P. R. China)

Abstract: Molecular orbital (MO) theory is one of the most important theories to understand the
electronic structure and microscopic properties, and it is also the key and difficult point in the teaching
of inorganic chemistry and theoretical chemistry for undergraduate and graduate students. Since
there is lack of the intuitive and quantitative diagrams for the formation of molecular orbitals from the
atomic orbitals, as well as the s-p orbital mixing and the energy level crossing in the present textbook,
students have difficulty in understanding the MO theory. In this paper, we introduce the computational
chemistry into the teaching of the MO theory. Based on the theoretical results calculated by Gaussian
03 program, the images and energy levels of molecular orbitals for F,, O,, N,, HF and CO are obtained
and analyzed, which makes the abstract theory quantitative, intuitive, and easily to understand.
Correspondingly, the rules of molecular orbital bonding and electron filling are well explained, which
helps students to better understand the MO theory, especially for the s-p orbital mixing and the energy
level crossing of o,, and m,, orbitals. According to the molecular orbital analysis of F2, Oz, N, HF and
CO, the electronic configuration of CO. is analyzed by using MO theory. On the basis of the teaching

practice above, the students’ initiativity and enthusiasm are greatly improved, and the effective
learning of MO theory is realized.
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