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2.2 Energie vazanych stavia elektronu

Na obr.(2.1), obr.(2.2) jsou vyneseny A%, , BY jako funkce energie pro 0 <
N,, N, < 4. Pruseciky téchto zdvislosti, které hleddme metodou bisekce,

odpovidaji energiim EJOVN N,

M/t'z la] . , /
2 -1.5 a Eo ; 105 3 ? 0

¢ =0

nr ﬁ,«v\l@: R"7@
o oA
A—A.A.ef/\r-. ~e B2

o = A (w1}

2 =

Obrézek 2.1: Plnou c¢arou vzestupné funkce B?VQ(E) pro N, = 0,1,.4,
¢drkované sestupné A% (E) pro N, = 0,1,..4. Hodnoty parametri Z, =

Bg=1 R=2

30

20

.
05 0

Obrazek 2.2: Stejné funkce jako obr.(2.1) pro Z4, =2, Zp =1, R = 4.

12
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Chapter 9 / The Chemical Bond: Diatomic Molecules

the nodal plane for the 2p and ng2p orbitals. Because the 2p _and 2p orbitals
have identical energy and the resulting molecular orbitals differ only in thelr spatial
orientation, the pairs of orbitals, 2D, T ,2p, and 7w 2p b4 2p are degenerate. Note
that unlike the bonding o orbitals, the bondmg b4 orbltals have ungerade symmetry and
the antibonding 7 orbitals have gerade symmetry.

Now that we have developed a set of molecular orbitals by combining atomic
Ls, 2s, and 2p orbitals, we need to know the order of these molecular orbitals with
respect to energy. We can then determine the electronic configurations of molecules
by placing electrons into these orbitals in accord with the Pauli Exclusion Principle
and Hund’s rules, just as we did for multielectron atoms in Chapter 8. The order of
the various molecular orbitals depends upon the atomic number (nuclear charge) on
the nuclei. As the atomic number increases from three for lithium to nine for fluorine,
the energies of the g, 2p,and 7 2p , 7 2 p, orbitals approach each other and actually
interchange order 1n going from N, to Oz, as shown in Figure 9.13. The somewhat
complicated ordering shown in Flgure 9.13, which is consistent with calculations
and experimental spectroscopic observations, is reminiscent of the ordering of the
energies of atomic orbitals as the atomic number increases. We will use Figure 9.13 to
deduce electron configurations of the second-row homonuclear diatomic molecules in
Section 9-9, but first we will consider H, through He, in the next section.

Li, Be, B, C, N, 0 F
o,2p, —— _
ng2px,7rg2py ———— o o _— -
O’gsz e — . - _H‘_H_
e
AR T —— b e
A
0,2s —_— _H_ _H_
ooy
.
O'gZS —H—
H e -
-
4
4
FIGURE 9.13

The relative energies (not to scale) of the molecular orbitals for the homonuclear diatomic
molecules Li, through F,. The 7 J2p, and 2p orbitals are degenerate, as are the T, 2p_ and
T 2p orbltals
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