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XL-H Chemistry 

Σεχτιον 1: Ατοmιχ Στρυχτυρε ανδ Περιοδιχιτψ 

Planc k’ s quantum the o ry, wave  partic le  duality, unc e rta inty princ iple , quantum 

me c hanic al mo de l o f hydro ge n a to m, e le c tro nic  c o nfiguratio n o f a to ms and io ns. 

Pe rio dic  tab le  and pe rio dic  pro pe rtie s: io niza tio n e ne rgy, e le c tro n a ffinity, 

e le c tro ne gativity and ato mic  size .  

Σεχτιον 2: Στρυχτυρε ανδ Βονδινγ 

Io nic  and c o vale nt bo nding , MO and VB appro ac he s fo r dia to mic  mo le c ule s, 

VSEPR the o ry and shape  o f mo le c ule s, hybridiza tio n, re so nanc e , d ipo le  mo me nt, 

struc ture  parame te rs suc h as bo nd le ng th, bo nd ang le  and bo nd e ne rgy, 

hydro ge n bo nding  and van de r Waals inte rac tio ns. Io nic  so lids, io nic  radii and 

lattic e  e ne rg y (Bo rn−Habe r c yc le ).  HSAB princ iple .  

Σεχτιον 3: σ, π ανδ δ Βλοχκ Ελεmεντσ 

Oxide s, halide s and hydride s o f a lkali, a lkaline  e arth me tals, B, Al, Si, N, P, and S.  

Ge ne ral c harac te ristic s o f 3d e le me nts. Co o rdinatio n c o mple xe s: vale nc e  bo nd 

and c rysta l fie ld  the o ry, c o lo r, ge o me try, magne tic  pro pe rtie s and iso me rism.  

Σεχτιον 4: Χηεmιχαλ Εθυιλιβρια 

Co lligative  pro pe rtie s o f so lutio ns, io nic  e quilibria  in so lutio n, so lubility pro duc t, 

c o mmo n io n e ffe c t, hydro lysis o f salts, pH, buffe r and the ir applic atio ns.  

Equilibrium c o nstants (Kc , Kp and Kx) fo r ho mo ge ne o us  re ac tio ns. 

Σεχτιον 5: Ελεχτροχηεmιστρψ 

Co nduc tanc e , Ko hlrausc h law, c e ll po te ntia ls, e mf, Ne rnst e quatio n, Galvanic  c e lls, 

the rmo dynamic  aspe c ts and the ir applic a tio ns. 

Σεχτιον 6: Ρεαχτιον Κινετιχσ 

Rate  c o nstant, o rde r o f re ac tio n, mo le c ularity, ac tiva tio n e ne rgy, ze ro , first and 

se c o nd o rde r kine tic s, c a ta lysis and e le me ntary e nzyme  re ac tio ns. 

Σεχτιον 7: Τηερmοδψναmιχσ 

First law, re ve rsible  and irre ve rsible  pro c e sse s, inte rnal e ne rgy, e nthalpy, Kirc ho ff 

e quatio n, he a t o f re ac tio n, He ss’ s law, he at o f fo rmatio n. Se c o nd law, e ntro py, 

fre e  e ne rg y and wo rk func tio n. Gibbs−He lmho ltz e quatio n, Clausius−Clape yro n 

e quatio n, fre e  e ne rg y c hange , e quilibrium c o nstant and Tro uto n’ s rule . Third law o f 

the rmo dynamic s.  

Σεχτιον 8: Στρυχτυρε−Ρεαχτιϖιτψ Χορρελατιονσ ανδ Οργανιχ Ρεαχτιον Μεχηανισmσ 

Ac ids and base s, e le c tro nic  and ste ric  e ffe c ts, o ptic a l and ge o me tric a l iso me rism, 

tauto me rism, c o nfo rme rs and c o nc e pt o f aro matic ity.  Ele me ntary tre a tme nt o f 

SN1, SN2, E1 and E2 re ac tio ns, Ho ffmann and Saytze ff rule s, additio n re ac tio ns, 

Marko wniko ff rule  and Kharash e ffe c t. Aro matic  e le c tro philic  substitutio ns, 

o rie ntatio n e ffe c t as e xe mplifie d by vario us func tio nal gro ups. Die ls−Alde r, Wittig  

a nd  hydro b o ra tio n re a c tio ns. Ide ntific a tio n o f func tio nal gro ups by c he mic al 

te sts.  

  

 

 


