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Fig. 1 Change of melting point and boiling point of straight-
chain alkanes
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Fig. 2 Structure and boiling point of n-pentane, iso-pentane, and
neo-pentane
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Table 1 The melting points and boiling points of several alcoholst?1

£ I a5/C s/ °C
FH —97 65
L —117 79
R —126 97
IETEE —90 118
E B —179 138
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Table 2 Analysis of the influence of organic structure on melting point and boiling point
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Fig. 3 'The cognitive perspective and cognitive idea based on the
thought of chemical aggregation[3 1
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Fig. 4 Comparison of molecular contact area of n-pentane and

neo-pentane
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Table 3 The boiling points of the isomers of C,H,,and C7H,6[6]
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Table 4 'The boiling points of the isomers of C,H,Cl and C;H,,0 (ether)
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Table S The melting points and boiling points of toluene,

ethylbenzene, and xylenem
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Table 6 The melting points of the isomers of C4H,,
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Fig.5 The melting point and boiling point changes of some homologst®!
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Table 7 Dipole moment, melting point, and boiling point of

methane and halogen substituted methanes’®

G /D S/ C s/ C
CH, 0 —182.5 —161.5
CH,F 1. 858 —141.8 —78.4
CH,Cl 1. 892 —97.7 —24.2
CH,Br 1.82 —94 —3.6

CH,I 1. 62 —66.5 42.5
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Table 8 Dipole moment, melting point, and boiling point of

methane and fluorine substituted methanest*)

93 R /D JE i/ C s/ C

CH, 0 —182.5 —161.5
CH,F 1.858 —141.8 —78.4
CH,F, 1.978 —136 —51.6
CHF, 1.651 —160 —84

CF, 0 —183.6 —127.8
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Discipline Understanding Guided by Core Concept “Structure Determines Properties” ;

Effect of Organic Structure on Melting Point and Boiling Point

ZHUO Jun-Qiao”

(Chongging Academy of Educational Sciences, Chongqing 400015, China)

Abstract

Studying the influence mechanism of organic molecular structure on its physical

properties is an important teaching content to construct the core concept of “structure determines

properties”. Based on the principle of minimizing structural differences for comparison, the three

kinds of research ideas are formed combined with the structural characteristics of organic mole-

cules: comparison of isomers, comparison of homologues, and comparison of substituents in the

same series. The influence mechanism of relative molecular mass, molecular polarity and molecu-

lar space structure on the melting point and boiling point of organic matter is also clarified, and

the common teaching errors are analyzed to improve the understanding of the melting point and

boiling point changes of organic matter. Enlightenment teachers to cultivate students’ conscious-

ness and ability to analyze material properties by using structural chemical knowledge in teach-

ing, and guide students to dialectically understand the generality and diversity of the changing

laws of material properties.
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