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The bond energies of organic and bioorganic compounds define not only a direction of organic reactions, but also an activity of alive organisms. Their values and the importance draw attention of the researchers in chemistry and biochemistry during very big period of time.

The quantitative definition of bond energy is connected both with labour-consuming physical experiment, and with the different theoretical calculations. One of the such calculations is based on the data acquisition about the heat of atomization an organic molecule in a gas phase. In turn, the heat of atomization depends on the sum of the heats of its atoms forming and from the heat (enthalpy) of molecule formation in a gas phase (Eq. 1)
∆aHo = Σ ∆atomHogas - ∆fHogas 






(1)
Earlier we conducted the analysis of thermodynamic functions of organic compounds I-VII of groups of Mendeleev’s Periodic system of elements and have found their dependence on the number of valence electrons of the considered molecules [1-5]. We have become interested not only the heat of formation of gaseous atoms, but and their other thermodynamic functions, which are known in the literature (Table 1) [6, 7].
Table 1. Thermodynamic functions (kJ mol-1and J mol-1 K-1) of gaseous atoms 
	I Period, main group

	1
	2
	3
	4
	5
	6
	7

	
	Atoms
	Li
	Na
	K
	Rb
	Cs

	Number  electrons
	N
	3
	11
	19
	37
	55

	Functions
	∆fGo
	128.0
	77.8
	61.2
	54.0
	50.9

	
	∆fHo
	160.8
	108.4
	91.0
	83.3
	78.1

	
	fSo
	138.7
	153.6
	160.2
	170.0
	175.5

	II Period, main group

	
	Atoms
	Be
	Mg
	Ca
	Sr
	Ba

	Number electrons
	N
	4
	12
	20
	38
	56

	Table 1 (continued)

	1
	2
	3
	4
	5
	6
	7

	Functions
	∆fGo
	288.1
	114.4
	142.8
	130.1
	143.2

	
	∆fHo
	327.4
	149.0
	176.6
	163.5
	174.6

	
	fSo
	136.1
	148.5
	154.8
	164.5
	170.1

	III Period, main group

	
	Atoms
	B
	Al
	Ga
	In
	Tl

	Number electrons
	N
	5
	13
	31
	39
	81

	Functions
	∆fGo
	545.2
	285.8
	233.8
	208.1
	145.1

	
	∆fHo
	556.5
	326.3
	272.0
	238.5
	179.9


	III Period, side group

	
	Atoms
	
	Sc
	Y
	La
	

	Number electrons
	N
	
	21 
	39
	57
	

	Functions
	∆fGo
	
	302.2
	387.0
	381.8
	

	
	∆fHo
	
	381.6
	426.8
	430.9
	

	IV Period, main group

	
	Atoms
	C
	Si
	Ge
	Sn
	Pb

	Number electrons
	N
	6
	14
	32
	50
	82

	Functions
	∆fGo
	669.5
	399.1
	335.8
	267.3
	162.9

	
	∆fHo
	715.0
	468.7
	376.6
	302.1
	195.8

	
	fSo
	157.9
	167.9
	167.8
	
	175.3

	IV Period, side group

	
	Atoms
	
	Ti
	Zr
	Hf
	

	Number electrons
	N
	
	22
	40
	72
	

	Functions
	∆fGo
	
	429.9
	568.4
	660.8
	

	
	∆fHo
	
	474.5
	610.9
	702.9
	


It has appeared that values of all thermodynamic functions of gaseous atoms and the heat of capacities depend on the general number of electron atoms I-IV of groups in I-III the periods (Eqs. 2-16).
I Period, main group
∆fGo = (104.2±16.8) – (1.2±0.5) N; r  0.787,  So  22.5,  n 5

(2)
∆fHo = (136.3±17.5) – (1.2±0.6) N; r  0.791,  So  23.4,  n 5

(3)
So = (143.3±4.1) + (0.6±0.1) N; r  0.942,  So  5.6,  n 5


(4)
II Period, main group
∆fGo = (106.2±1.3) + (0.6±0.02) N; r  0.999,  So  1.1,  n 3

(5)
∆fHo = (317.6±59.7) – (4.6±2.4) N;  r   0.999,  So  57.7,  n 3

(6)

fSo=(138.9+3.4) + (0.6+0.1)N; r 0.956, So 4.5,  n 5


(7)
III Period, main group
∆fGo = (299.8±13.6) - (2.0±0.3) N; r  0.970,  So  18.4,  n 4

(8)

∆fHo = (338.8±17.7) – (2.1±0.4) N;  r  0.975,   So 16.7,  n 4

(9)

III Period, side group
∆fGo = (270.8±60.1) + (2.2±1.4) N; r  0.837,  So  36.7,  n 3

(10)
∆fHo = (359.2±30.1) + (1.2±0.7) N;  r  0.901,   So 16.8,  n 3

(11)
IV Period, main group
∆fGo = (569.7±78.1) - (5.5±1.7) N; r  0.881,  So  104.0,  n 4

(12)

∆fHo = (626.7±73.1) – (5.8±1.6) N;    r 0.904, So 97.3,  n 4

(13)

fSo=(17.3±1.2) + (0.4±0.05)N;        r 0.956, So 4.5,  n 3


(14)

IV Period, side group
∆fGo = (355.8±61.3) + (4.4±1.2) N; r  0962,  So  44.6,  n 3

(15)
∆fHo = (400.9±60.0) + (4.3±1.2) N;    r 0.963, So 43.7,  n 3

(16)
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