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Modeling of processes with participation of calcium phosphates, which in essential degree influence operating conditions of biological environments, is of special interest. The purpose of the given work was modeling of dental calculus formation in the environment (saliva, plaque fluid).
At carrying out of thermodynamic calculation as a prototype of a biological liquid was the modeling solution, mineral structure (inorganic macrocomponents), temperature, ionic force is taken and рН (4.5–8.0) which correspond to structure of a saliva and a plaque fluid of the healthy adult average person.

It is shown that in investigated solutions thermodynamically formation of following connections is probable: CaHРО4·2Н2О; Ca4H(РО4)3·2.5Н2О; Са10(РО4)6F2; Са10(РО4)6(ОН)2; Ca3(РО4)2 (α, β); CaCO3; MgHPO4·3Н2О and МgNH4PO4·6Н2О. Thus the greatest degrees of supersaturation, according to used criterion, have fluorine - and hydroxyapatite. As normal value рН saliva lies in the range of 6.6 – 6.9, we will consider change of indexes of supersaturation at acidification and alkalinizing of saliva. So, at рН < 6.5 on decrease of values of indexes of supersaturation investigated calcium phosphates can be ranged in the following number: Са10(РО4)6F2 ( Са10(РО4)6(ОН)2 ( β-Ca3(РО4)2 ( CaHРО4·2Н2О ( Ca4H(РО4)3·2.5Н2О; whereas at рН > 7.0 sequence has the following appearance: Са10(РО4)6F2 ( Са10(РО4)6(ОН)2 ( β-Ca3(РО4)2 ( Ca4H(РО4)3·2.5Н2О ( CaHРО4·2Н2О ( α-Ca3(РО4)2. Calcium carbonates have positive indexes of supersaturation at рН > 7.0, however their value is essential more low, than to phosphates, therefore within the limits of the given model their formation thermodynamically is improbable. In the solutions modeling structure of a plaque fluid, similar laws are revealed. It is necessary to notice that in the given conditions thermodynamically formation of magnesium phosphates is probable at рН > 6.5, and values рН the beginnings of formation of firm phases for all connections are shifted in more sour area.
Results of the spent thermodynamic calculation are confirmed by the data on studying of phase structure of a collection of scales of Omsk region patients. It is shown that the basic mineral component of all samples is hydroxyapatite. In three samples of scales it is found out brushite (5 – 10 % from the apatite maintenance). Despite high thermodynamic stability, fluorine apatite as a part of scales it is not defined that speaks deficiency of fluorine in a surrounding environment of Omsk region.
