
Program: Statistial Physis and Thermodynamis of Maromoleules1. Maromoleules Arhiteture: linear, branhed and omb � like hains; models ofmaromoleules in a ontinues and disrete spae; real and ideal hains (2).2. Random walks in two and three dimensions: end-to-end distane and radius ofgyration (2).3. Basi models of maromoleules: freely �jointed hain, hain of free rotations, worm �like hain; rotational isomers; Kuhn segment length and end-to-end distane (2).4. Gaussian hain: entral limit theorem and Gaussian distribution for the ideal linearmaromoleule; monomers' density �utuations and the length of orrelations; saleinvariane; entropi elastiity (2).5. Chain rigidity: worm � like hain and persistene length; persistene length and Kuhnsegment (2).6. Real maromoleules: e�et the short � range interations; exluded volume; self �avoiding walks; Flory formula and Flory exponent; good and bad solvent regimes (4).7. Ideal hain under external �eld: self � onsistent �eld approximation; analogy withShrödinger stationary and non � stationary equations; �wave� funtion and monomers'density; Shrödinger equation spetrum, free energy, orrelation length and monomers'density �utuations (4).8. Semi�exible hains: worm-like hain, end � to � end distane, radius of gyration andpersistene length (2).9. Semi�exible hains under onstraints: worm-like hain and energy density; worm � likehain puling; Marko and Siggia equation; worm � like hain in on�ned geometries;Fokker � Plank equation (5). 1



10. Direted polymers: models; generating funtion formalism and exat results; rod � to�oil transition; direted models of polymer adsorption (3).11. Relationships between maromoleules and ritial phenomena: phase transition ofthe seond order, magneti suseptibility and orrelation funtion; the n-vetor model;n=0 limit and single hain problem; many hains in a good solvent (6).12. Polymer solutions of linear hains: onentration regimes, self � onsistent �eldapproximation; �utuation theory of polymer solutions: osmoti pressure, blob onept,orrelation length, single hain dimensions (2).13. Thermodynamis of dilute polymer solutions: Flory � Huggins mean � �eld theory;free energy, hemial potentials and osmoti pressure; spinodal line; phase separation(4).14. Theory of polymeri globula: maromoleule in external �eld; Lifshits formula, freeenergy and volume approximation; surfae e�ets; oil � globule transition (4).15. Heteropolymers: blok � opolymers and random heteropolymers (RHP); mirophaseseparation; disordered systems, replia and onstrained annealing methods; freezingtransition in RHP (4).16. Liquid rystalline ordering: Onsager approximation for the semi�exiblemaromoleules; order parameter and nemati ordering (4).17. Branhed polymers: dimensions of branhed hains; hains with quenhed and annealedbranhing; Flory theory and radius of gyration (4).Referenes:1. I. Teraoka. Polymer Solutions: An Introdution to Physial Properties. John Wiley &Sons (2002).2. A. Yu. Grosberg, A. R. Khokhlov . Statistial Physis of Maromoleules. AmerianInstitute of Physis (2002).3. V. Privman and N. M. �vraki. Direted Models of Polymers, Interfaes, and Clusters:Saling and Finite-Size Properties. Springer-Verlag, Berlin (1989).2
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