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                    Abstract
Technological advances over the past 30 years have led to the improvement of existing and the development of new analytical techniques, which have very high sensitivity and/or spatial-temporal resolution. Moreover, many of them can be implemented on commercially available devices. All this has created the conditions for obtaining fundamentally new quantitative information about the physical and chemical properties of single cells of various origins, including such tiny as microbial cells, the size of which can be about 0.5 μm. A basic toolbox of methods that is used in microbiology for research at the level of single cells includes fluorescence microscopy coupled with computer image analysis, flow and laser scanning cytometry, scanning probe microscopy, vibrational spectroscopy, nano mass-spectrometry, and some of their variations. Studies using quantitative analytical methods of single cells of microorganisms have opened up prospects for solving such problems as genotypic and phenotypic heterogeneity of microbial populations, the nature of unculturable and persistent forms, the development of biofilms, the interaction of pathogens and host cells, the relationship of structure and function in the metabolism, and others.
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