
Program: Statisti
al Physi
s and Thermodynami
s of Ma
romole
ules1. Ma
romole
ules Ar
hite
ture: linear, bran
hed and 
omb � like 
hains; models ofma
romole
ules in a 
ontinues and dis
rete spa
e; real and ideal 
hains (2).2. Random walks in two and three dimensions: end-to-end distan
e and radius ofgyration (2).3. Basi
 models of ma
romole
ules: freely �jointed 
hain, 
hain of free rotations, worm �like 
hain; rotational isomers; Kuhn segment length and end-to-end distan
e (2).4. Gaussian 
hain: 
entral limit theorem and Gaussian distribution for the ideal linearma
romole
ule; monomers' density �u
tuations and the length of 
orrelations; s
aleinvarian
e; entropi
 elasti
ity (2).5. Chain rigidity: worm � like 
hain and persisten
e length; persisten
e length and Kuhnsegment (2).6. Real ma
romole
ules: e�e
t the short � range intera
tions; ex
luded 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 withS
hrödinger stationary and non � stationary equations; �wave� fun
tion and monomers'density; S
hrödinger equation spe
trum, free energy, 
orrelation length and monomers'density �u
tuations (4).8. Semi�exible 
hains: worm-like 
hain, end � to � end distan
e, radius of gyration andpersisten
e length (2).9. Semi�exible 
hains under 
onstraints: worm-like 
hain and energy density; worm � like
hain puling; Marko and Siggia equation; worm � like 
hain in 
on�ned geometries;Fokker � Plank equation (5). 1



10. Dire
ted polymers: models; generating fun
tion formalism and exa
t results; rod � to�
oil transition; dire
ted models of polymer adsorption (3).11. Relationships between ma
romole
ules and 
riti
al phenomena: phase transition ofthe se
ond order, magneti
 sus
eptibility and 
orrelation fun
tion; the n-ve
tor model;n=0 limit and single 
hain problem; many 
hains in a good solvent (6).12. Polymer solutions of linear 
hains: 
on
entration regimes, self � 
onsistent �eldapproximation; �u
tuation theory of polymer solutions: osmoti
 pressure, blob 
on
ept,
orrelation length, single 
hain dimensions (2).13. Thermodynami
s of dilute polymer solutions: Flory � Huggins mean � �eld theory;free energy, 
hemi
al potentials and osmoti
 pressure; spinodal line; phase separation(4).14. Theory of polymeri
 globula: ma
romole
ule in external �eld; Lifshits formula, freeenergy and volume approximation; surfa
e e�e
ts; 
oil � globule transition (4).15. Heteropolymers: blo
k � 
opolymers and random heteropolymers (RHP); mi
rophaseseparation; disordered systems, repli
a and 
onstrained annealing methods; freezingtransition in RHP (4).16. Liquid 
rystalline ordering: Onsager approximation for the semi�exiblema
romole
ules; order parameter and nemati
 ordering (4).17. Bran
hed polymers: dimensions of bran
hed 
hains; 
hains with quen
hed and annealedbran
hing; Flory theory and radius of gyration (4).Referen
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