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· Testing cosmology using the Sunyaev-Zeldovich effect

· The value of the Hubble constant

· Spectra of quasars in crucial cosmological tests

· Cosmic background radiation and its distortion by foregrounds 

· Variability of the fundamental constants
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Modern cosmology is an experimental science where observations play role of a test-bench for the theoretical models of the Universe. Here an experiment usually means a carefully planned set of observations directed to test some theoretical predictions. However many distortion effects and selection biases are ready to deceive cosmologist if he does not aware about these practical things always attached to observed relations in astronomy. Physics of 21 century considers the whole observable Universe as a gigantic laboratory, where the physical laws may be investigated at the largest available scales. The cosmological laboratory has many idiosyncrasies that complicate the work of a cosmologist, including non-locality of the observations and many distortion-selection effects always putting their finger on observed relations in astronomy.


The main goal of practical cosmology is to distinguish between different cosmological theories in order to find the best world model, which successfully describes available observational data and is able to predict some new testable phenomena. One may discern two kinds of cosmological tests corresponding to the two parts of any cosmological theory, namely, the initial hypotheses and the cosmological parameters of the model. Those we call crucial and parametric cosmological tests. Crucial tests allow us to judge the validity of the basic assumptions of the theories, and parametric ones are used for experimental estimation of the model parameters.


We view as crucial those tests that concern the validity of the decisively important initial hypotheses of cosmological models or their fundamental predictions:
· testing the validity of physical laws at cosmological scales

· determination of the matter distribution in space
· testing of the reality of space expansion 
· measuring the temperature of the CMBR at high redshift
· determination of the ages of the oldest objects 
· measuring the evolution of the chemical composition of matter at high redshifts.
Crucial cosmological tests are the most important and the most difficult to perform because they require the highest technological achievements of the time. A cosmological model should give definite mathematical descriptions for observable quantities and predict relations  between them. Alternative ideas, which allow experimental verification, play a positive role in cosmology and questions about their feasibility must be answered by the means of suitable observational tests.
