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jlk;u foKku 
[k.M& v 

vdkcZfud jlk;u 
1- ijek.kq lajpuk%  

bysDVªkWu dk O;ogkj] Dok.Ve la[;k,sa] d{kd ,oa mudh vkd̀fr] fofHkUu d{kdksa esa bysDVªkWuksa dks 
Hkjus gsrq fu;e] rRoksa ds bysDVªkWu foU;klA  

2- rRoksa dk vkorhZ oxhZdj.k ,oa ijek.kqd xq.k/keZ% vk/kqfud vkorhZ fu;e] rRoksa ds xq.k /keksZs esa 
vkorZrk ,oa ykWjsfUl;e ds ckn ds rRoksa dks lfEefyr djrs gq, vkorZ lkj.kh dk foLrkfjr :i] 
vkorZ lkj.kh esa [k.Mksa ds vk/kkj ij rRoksa ds izdkj ¼s, p, d, f -[k.M½] ijek.kqd xq.k 
/keZ&ijek.kqd ,oa vk;fud f=T;k,sa] vk;uu foHko] bysDVªkWu cU/kqrk] fo|qr_.kh;rkA  

3- jklk;fud vkca/ku%  
vk;fud vkcU/k&vk;fud Bksl] lkekU; vk;fud ;kSfxdksa dh fufoM ladqfyr lajpuk] vk;fud 
Bkslksa dk oxhZdj.k ,oa muds xq.k /keZ] vk;fud Bkslksa esa viw.kZrkA 
lg la;kstd vkcU/k& la;kstdrk cU/k fl)kUr] ladj.k dh ladYiuk] flXek ,oa ikbZ vkcU/k] 
la;kstdrk dks”k bysDVªkWu ;qXe izfrd’kZ.k fl)kUr ,oa lkekU; vdkcZfud v.kqvksa dh vkd`fr] 
vk.kfod d{kd fl)kUr dk lkekU; fooj.k] le ,oa fo’ke ukfHkdh; f}ijek.kqd vq.kqvksa ds fy, 
vk.kfod d{kd ÅtkZ Lrj vkjs[k] cU/k dksfV] vU;ksU; nqcZy fØ;k,sa&gkbMªkstu vkcU/k ,oa ok.Mj 
oky cyA 

4- jsfM;ks/kfeZrk ,oa ukfHkdh; jlk;u 
jksfM;ks/kfeZrk& jksfM;ks/kehZ inkFkksZ ds fo?kVu dk fl)kUr d.kksa@fdj.kksa dk mRltZu] lkWMh&Qk;ka 
dk oxZ foLFkkiu fu;e] jsfM;ks /kehZ rRoksa ds fo?kVu dh nj] fo?kVu fLFkjkad] v)Z vk;q ,oa vkSlr 
vk;qA 
d`f=e jsfM;ks/kfeZrk&rRoksa dk rRokarj.k] ukfHkdh; fo[k.Mu ,oa lay;u] ukfHkdh; vfHkfØ;k,sa ,oa 
mudks larqfyr djuk] ukfHkdh; cy] ukfHkdh; cU/ku ÅtkZ] ukfHkdh; LFkkf;Ro ,oa N/P vuqikrA  

5- vkDlhdj.k] vip;u ,oa oS|qr vi?kVu 
vkDlhdj.k ,oa vip;u dh vk/kqfud ladYiuk] la;kstdrk ,oa vkDlhdj.k la[;k] vkDlhdkjd 
,oa vi;k;d] muds rqY;kadh Hkkj] vkDlhdj.k&vip;u vfHkfØ;k,sa ,oa mudks larqfyr djukA 

6- oxZ 1 ,oa 2 ds rRo& gkbMªkstu] {kkj ,oa {kkjh; e`nk /kkrq,sa ¼s- [k.M½A 
gkbMªkstu dk vkorZ lkj.kh esa LFkku] gkbMªkstu v.kq ds ukfHkdh; pØ.k leko;o ,oa gkbMªkstu ds 
Hkkjh leLFkkfud] Hkkjh ty ,oa gkbMªkstu ijkWDlkbMA 
s- [k.M ds /kkrqvksa ds lkekU; xq.k/keZ] jklk;fud fØ;k”khyrk ,oa oxZ esa izo`fr] muds gkbMªkbMksa] 
gsykbMksa ,oa vkDlkbMksa ds jklk;fud O;ogkjA 

7- oxZ 3 ls 12 rd ds rRo& laØe.k ,oa vUr%laØe.k rRo ¼d&f-block) 
vkorZ lkj.kh esa d ,oa f&[k.M ds rRoksa dk LFkku] d- [k.M ds rRoksa ds vfHky{kf.kd xq.k/keZ& 
ifjorhZ vkDlhdj.k voLFkk,sa] ladqy cukus dh izo`fr] jax] pqEcdh; ,oa mRizsjdh; xq.k/keZ] 3d, 4d 

,oa 5d- laØe.k rRoksa dk muds vk;fud f=T;kvksa ,oa vkDlhdj.k voLFkkvksa ds lanHkZ esa 
rqyukRed v/;;u] f -[k.M ds rRoksa ds vfHky{kf.kd xq.k/keZ& ySUFksukbM ladqpu] vkDlhdj.k 
voLFkk,sa] jax ,oa pqEcdh; xq.k /keZA 

8- oxZ 13 ls 18 rd ds rRo ¼p- [k.M½  
lkekU; xq.k /keZ] jklk;fud rRoksa dh fØ;k”khyrk ,oa oxZ esa izo`fr] ifjorhZ vkDlhdj.k voLFkk,sa 
¼fuf’Ø; ;qXe izHkko½] muds gkbMªkbMksa] vkDlkbMksa ,oa gsykbMksa ds lanHkZ esa jklk;fud O;ogkjA 
vkn”kZ xSlksa dk vkorZ lkj.kh esa LFkku] tsukWu ¶yqvksjkbM ,oa vkn”kZ xSlksa ds mi;ksxA 

9- /kkrqvksa dk fu’d’kZ.k 
v;Ld ,oa [kfut] v;Ldksa dk lkUnz.k] /kkrqvksa ds fu’d’kZ.k ,oa fueZyhdj.k dh lkekU; fof/k;kW 
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10- milgla;kstu jlk;u 
milgla;ksth ;kSfxdks dh IUPAC ukedj.k i)fr] milgla;kstd ;kSfxdksa esa leko;ork] cU/k dh 
izd`fr&VBT, CFTA d d{kdksa dk v’VQydh;] prq’Qydh; ,oa oxZ leryh; ladqyksa esa fØLVy 
{ks= foikVu] oS|qr jklk;fud Js.khA nqcZy ,oa izcy {ks= v’VQydh; ladqyksa esa d

1
 ls d

9 rd ds 
fy, CFSE dk vkx.ku] bysDVªkWfud laØe.k ,oa p;u fu;eA 3d -laØe.k /kkrq ladqyksa ds 
bysDVªkWfud LisDVªkA 

11- tSo vdkcZfud jlk;u 
tSfod izfØ;kvksa esa vko”;d ,oa lw{e ¼vTi½ rRo] Na+, K+,  Mg2+, Ca2+ /kkrq vk;uksa dh 
tSfod HkwfedkA 

[k.M&c 
HkkSfrd jlk;u 

 
1- Bksl voLFkk % 

vyx&vyx ca/ku cyksa ds vk/kkj ij Bkslksa dk oxhZdj.k] ,dy lsy esa f}foeh; ,oa f=foeh; 
ySfVl] Bkslksa dk fup;u] D;wfcd lsy esa ,dd lsy ijek.kqvksa dh la[;kA 

2- xSlh; voLFkk 
xSlksa dk xfrd fl)kUr ,oa xSl fu;e] eSDloSy dk xfr forj.k fu;e] ok.Mj oky dk lehdj.k] 
xSlksa dk ØkfUrd O;ogkj] laxr voLFkkvksa dk fu;e] xSlksa dh Å’ek /kkfjrk 

3- nzo voLFkk ,oa foy;u 
nzoksa ds xq.k /keZ& “;kurk] i`’B ruko ,oa ok’i nkc] jkmYV dk ok’i nkc voueu dk fu;e] 
teko fcUnq dk voueu] DoFkukad dk mUu;u] ijklj.k nkc] foys;ksa dk laxq.ku ,oa fo;kstuA 

4- jklk;fud cy xfrdh  
jklk;fud cy xfrdh] jklk;fud vfHkfØ;k dh nj] fof”k’V vfHkfØ;k nj] vfHkfØ;k dh 
vk.kfodrk ,oa dksfV] “kwU; dksfV] izFke dksfV] f}rh; dksfV ,oa r̀rh; dksfV dh vfHkfØ;k,sa] 
lfØ;.k ÅtkZ] mRØe.kh; ,oa vuqRØe.kh; vfHkfØ;k,saA 

5- jklk;fud lkE; 
jklk;fud lkE;] nzO; vuqikrh fØ;k fu;e ,oa blds vuqiz;ksxA yk “kkrsfy, dk fl)kUr ,oa 
mlds vuqiz;ksxA 

6- vk;uu 
oS|qr fo;kstu dk fl)kUrA vk;uu dks izHkkfor djus okys dkjd] ty dk vk;uh xq.kuQy ,oa 
vk;uu fLFkjkadA vk;fud lkE;&vksLVokYM dk ruqrk fu;eA 
vEyksa ,oa HkLeksa dh /kkj.kk;sa] foys;rk xq.kuQy ,oa fo”ys’k.kkRed jlk;u esa blds vuqiz;ksxA 
yo.k dk ty vi?kVuA 

7- pH ,oa cQj foy;u 
8- mRizsj.k 

mRizj.k ds izdkj] mRizjdksa dk oxhZdj.k ,oa vfHky{k.k] mRizsj.k ds fl)kUrA 
9- forj.k fu;e ,oa blds vuqiz;ksx 
10- dkWykbMh voLFkk 
11- Å’ek xfrdh ,oa Å’ek jlk;u 

Å’ek xfrdh esa iz;qDr inA Å’ek xfrdh dk izFke fu;eA Å’ek va”k] Å’ek /kkfjrk] Å’ek xfrdh 
dk f}rh; fu;eA 
Å’ek jlk;u% vfHkfØ;k dh Å’ek] fuekZ.k dh Å’ek] ngu Å’ek] mnklhuhdj.k Å’ek] foy;u dh 
Å’ek] uSt ¼vkUrj½ ÅtkZ] gsl dk fLFkj Å’ek ladyu fu;eA 
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[k.M & l 
dkcZfud jlk;u 

1- lkekU; dkcZfud jlk;u foKku % dkcfuZd ;ksfxdksa dk oxhZdj.k ,oa ukedj.k] bysDVªkfud 
foLFkkiu&izsjf.kd] bYkSDVªksejh rFkk eslksejh izHkkoA vuqukn] vfr la;qXeu ,oa dkcZfud ;kSfxdks ds 
fy;s budk vuqiz;ksxA bysDVªku Lusgh] ukfHkd Lusgh] dkcksZdsVk;u] dkcZuvk;u ,oa eqDr ewydA 
dkcZfud vEy rFkk {kkjA dkcZfud vEyksa rFkk {kkjksa dh {kerk ij lajpuk dk izHkkoA gkbZMªkstu 
ca/k rFkk dkcZfud ;kSfxdks ds xq.kksa ij bldk izHkkoA 

2- f=foejlk;u% lefefr ds rRo] lk/kkj.k dkcZfud ;kSfxdksa esa izdk”kh; rFkk T;kferh; lek;orkA 
laiw.kZ foU;kl ¼ R rFkk S ½] T;kehrh; leko;;ksa ds foU;kl] E rFkk Z  ladsruA lkbDyksgsDlsu] 
,dy rFkk f}izfrLFkkfir lkbDyksgsDlsuksa ds la:i.k ,oa LFkkf;RoA 

3- ,fyQSfVd ;kSfxd % fuEufyf[kr oxZ ds lk/kkj.k dkcZfud ;kSfxdksa ds jlk;u ftlesa fo”ks’kdj mu 
vfHkfdz;kvksa dh fdz;kfof/k ds lanHkZ esa mYys[k gks tks bu ;ksfxdksa ds lkFk gks jgh gks( ,Ydsu] 
,Ydhu] ,Ydkbu] ,fYdy gSykbM] ,Ydksgy] bZFkj] Fkk;ksy] ,fYMgkbM] dhVksu] dkcksZDlyh vEy] 
,ehu ,oa muds O;qRiu A 

4- lxa/k ;kSfxd % csUthu dh vk/kqfud lajpuk( ,jkseSfVflVh dh /kkj.kk] gdy fu;e rFkk bldk 
vcsathuh; ,jkseSfVd ,oa gsVªkslkbDyhd ;kSfxdksa ds fy;s lk/kkj.k vuqiz;ksxA izfrLFkkfir lewgksa dk 
lfdz;.k rFkk fu’dz;.k ,oa nSf”kd izHkkoA casthu oy; ls tqM+s fuEufyf[kr lewgksa okys ;kSfxdksa dk 
jlk;u “kkL=] gSykstsu] gkbZMªkDlh] ukbVªks ,ehuks] ,fYMgkbMh] dhVksuh ,oa dkcksZDlhfy lewgA 

5- uke vfHkfdz;k;sa] iquZfoU;kl ,oa fdz;kfof/k % jhej&Vheu vfHkfØ;k] foylehj vfHkfØ;k] “kkiZySl 
biksDlhdj.k] ckVZu vfHkfØ;k] QoksjLdh vfHkfØ;k ,oa okxuj&ehjokbu iquZfoU;kl ,oa csdeSu 
iqufoZU;kl] A  

6- dkcksZgkMªsV% eksukslsØkbM dk oxhZdj.k ,oa lkekU; vfHkfØ;k;sa] Xywdkst] ÝDVkst ,oa lqØkst ds 
jklk;fud xq.k ,oa lajpukA 

7- izkd`frd mRikn% VihZukW;M ,oa ,YdykW,M ds lajpuk fu/kkZj.k dh lkekU; fof/k;kaA 
8- rsy] olk] vfeuks vEy] izksVhu] foVkfeUl dk lkekU; jklk;fud v/;;u ,oa budh iks’k.k rFkk 

m|ksx esa HkwfedkA 
9- dkcZfud cgqyd% cgqyhdj.k dh fØ;kfof/k] cgqydksa dk vkS|ksfxd egRo] la”ysf’kr js”ksA 
10- dkcZ/kkfRod ;ksfxd% fyfFk;e] eSfXuf”k;e ,oa ftad ds dkcZ/kkr ,oa muds flaFksfVd vuqiz;ksxA 
11- LisDVªksLdksih% LisDVªksLdksih rduhdh ls lEcfU/kr cqfu;knh fl)kUr ,oa mi;ksx&ijkcSaxuh] n`”; 

vojDr] ukfHkdh; pqEcdh; vuquknA 
12- o.kZys[kh foKku% o.kZys[kh izfof/k;ksa dk oxhZdj.k] vf/k”kks’k.k] foHkktu] vk;u fofu;e] dkxt oxZ 

rFkk fojy ijr oxZ ys[ku ds lkekU; fl)karA 
13- i;kZoj.kh; jlk;u foKku% ok;q iznw’kd ,oa muds fo’kkDr izHkko] vkstksu ijr dk {kj.k] ukbVªkstu 

ds vkDlkbM dk izHkko] Dyksjksa&¶yksjksa dkcZu rFkk vkstksu ijr ij mldk izHkko] xzhu gkml izHkko] 
vEy o’kkZ] i;kZoj.kh; iznw’k.k ds fu;U=.k dh O;wg jpukA  
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CHEMISTRY 

SECTION-A 

Inorganic Chemistry 

 

1.  Structure of atom : Electron behaviour, quantum numbers, orbitals and their shapes, rules for filling of 

electrons in various orbitals of sub-shells. Electronic configuration of elements. 

2. Periodic classification of elements and atomic properties : Modern periodic laws periodicity in 

properties of elements and extended form of periodic table including translawrencium elements. Types 

of elements on the basis of blocks (s,p,d,f). Atomic properties: atomic and ionic radii, ionization 

potential, electron affinity and electronegativity. 

3. Chemical bonding : Ionic bond - ionic solids, close-packed structure of simple ionic compounds. 

Classification and properties of ionic solids. Imperfections in ionic solids. Covalent bond: VBT, concept 

of hybridisation, sigma and pi bonds, VSEPR theory and shapes of simple inorganic molecules, general 

discussion of MO theory, MO energy level diagrams for homo and hetero nuclear diatomic  molecules, 

bond order. Weak Interactions: hydrogen bond and van der Waals’ forces. 

4.  Radioactivity and nuclear chemistry : Theory of disintegration of radioactive substances and emission 

of particles/rays. Soddy-Fajan’s group displacement law. Rate of disintegration of radioactive elements, 

disintegration constant, half life and average life. Artificial radioactivity: Transmutation of elements, 

nuclear fission and fusion, nuclear reactions & their balancing. Nuclear forces, nuclear binding energy, 

nuclear stability and N/P ratio. 

5.  Oxidation, reduction and electrolysis : Modern concept of oxidation & reduction. Valency and  

Oxidation number. Oxidants & reductants and their equivalent weights. Redox reactions and their 

balancing. Electrolysis, standard electrode potential, electrochemical series and its importance. 

6.   Elements of Group 1 and 2 : Hydrogen, alkali and alkaline earth metals (s-block) : Position of hydrogen 

in periodic table. Nuclear spin isomers of hydrogen molecule, heavier isotopes of hydrogen, heavy 

water and hydrogen peroxide. General properties, chemical reactivity and group trends of s-block 

metals, chemical behaviour with respect to their hydrides, halides and oxides. 

7.    Elements of Groups 3 to 12: Transition & inner transition elements (d & f-blocks) : Position of d & f-

block elements in periodic table. Characteristic properties of d-block elements: variable oxidation 

states, complex formation tendency, colour, magnetic and catalytic properties. Comparative study of 

3d, 4d and 5d transition elements with reference to their ionic radii and oxidation states. Characteristic 

properties of f-block elements - lanthanide contraction, oxidation states, colour and magnetic 

properties. 

 8.  Elements of Groups 13 to 18 (p-block) : General properties, chemical reactivity of elements and group 

trends. variable oxidation states (inert pair effect),  chemical behaviour with respect to their hydrides, 

oxides and halides. Position of noble gases in periodic table. Xenon fluorides and uses of noble gases.  

9.    Extraction of metals : Ores and minerals, concentration of ores. General methods of extraction and 

refining of metals. 
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10.  Coordination chemistry : IUPAC system of nomenclature, isomerism in coordination compounds, 

nature of bonding - VBT, CFT. Crystal field splitting of d-orbitals in octahedral, tetrahedral and square 

planar complexes, spectrochemical series. Calculation of CFSE for d
1
 to d

9
 weak and strong field 

octahedral complexes, electronic transitions and selection rules. Electronic spectra of 3d-transition 

metal complexes. 

11.  Bioinorganic chemistry : Essential & trace elements in biological processes, biological role of Na
+
 K

+
 

Mg
2+ 

and Ca
2+

 cations. 

 

SECTION-B 

Physical Chemistry 

 

1. Solid state : Classification of solids based on different binding forces, unit cell in two 

dimensional and three dimensional lattices, packing of solids and number of atoms per unit cell 

in a cubic cell. 

2. Gaseous state : Kinetic theory of gases & gas laws, Maxwell’s law of distribution of velocities, 

van der Waals’ equation, critical behaviour of gases, law of corresponding states, heat capacity 

of gases. 

3. Liquid state & solution : Properties of liquids - viscosity, surface tension & vapour pressure. 

Raoult’s law of lowering of vapour pressure, depression of freezing point, elevation of boiling 

point, osmotic pressure, association & dissociation of solutes. 

4. Chemical kinetics : Chemical kinetics, rate of chemical reaction, specific reaction rate. 

Molecularity & order of a reaction - zero order, first order, second order & third order reaction. 

Energy of activation. Reversible & irreversible reactions.  

5. Chemical equilibrium : Chemical equilibrium, law of mass action & its applications. Le-

Chatelier’s principle & its applications.  

6. Ionization : Theory of electrolytic dissociation. Factors affection ionization. Ionic product & 

ionization constant of water. Ionic equilibrium - Ostwald’s dilution law. Concepts of acids & 

bases. Solubility product & its application in analytical chemistry. Salt hydrolysis. 

7. pH and buffer solutions 

8. Catalysis : Types and theories of catalysis, classification & characteristics of catalysts.  

9. Distribution law & its applications. 

10. Colloidal state 

11. Thermodynamics & thermochemistry : Terms used in thermodynamics. First law of 

thermodynamics - heat content, heat capacity. Second law of thermodynamics. 

Thermochemistry - heat of reaction, heat of formation, heat of combustion, heat of 

neutralization, heat of solution, intrinsic energy. Hess’s law of constant heat summation. 

SECTION – C 

Organic Chemistry 

 

1. General Organic Chemistry : Classification and nomenclature of organic 

compounds. Electronic displacement – inductive, electromeric and mesomeric 

effects, Resonance & hyperconjugation and their applications in organic compounds. 
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Electrophiles, nucleophiles, carbocations, carbanions and free radicals. Organic acids 

and bases. Effects of structure on the strength of organic acids and bases. Hydrogen 

bond and its effect on the properties of organic compounds. 

2. Stereochemistry : Elements of symmetry, optical and geometrical isomerism in 

simple organic compounds. Absolute configuration (R & S), configurations of 

geometrical isomers, E & Z notations. Conformations and stability of cyclohexane, 

mono- and disubstituted cyclohexanes. 

3. Aliphatic Compounds : Chemistry of simple organic compounds belonging to 

following classes with special reference to the mechanisms of the reactions involved 

therein ; alkanes, alkenes, alkynes, alkyl halides, alcohols, ethers, thiols, aldehydes, 

ketones, carboxylic acids,  amines and their derivatives. 

4. Aromatic Compounds – Modern structure of benzene; concept of aromaticity, 

Huckel rule and its simple application to non-benzenoid aromatic and heterocyclic 

compounds. Activating and deactivating effect of substituent groups, directive 

influence. Chemistry of the compounds containing following groups attached to 

benzene ring – halogen, hydroxyl, nitro, amino, aldehydic, ketonic and carboxylic 

groups.  

5. Name reactions & rearrangements and their mechanism- Reimer-Tiemann 

reaction, Vilsmeier reaction, Sharpless epoxidetion reaction, Barton reaction, 

Favorskii reaction, Wagner-Meerwein rearrangement and Beckmann rearrangement. 

6. Carbohydrates: Classification and general reactions of monosaccharides. Chemical 

properties and structure of glucose, fructose and sucrose. 

7. Natural products: General methods of structure elucidation of terpenoids and 

alkaloids. 

8. Elementary idea of Chemistry of : Oils, fats, amino acids,  proteins, vitamins and 

their roles in nutrition and industry. 

9. Organic Polymers : Mechanism of polymerization, polymers of industrial 

importance, synthetic fibres. 

10. Organometallic Compounds: Organometallic reagents of lithium, magnesium & 

zinc and their synthetic applications. 

11. Spectroscopy : Basic principles and applications of spectroscopic techniques - UV, 

Visible, IR & NMR. 

12. Chromatography : Classification of chromatographic techniques, general principles 

of adsorption, partition, ion exchange, paper and thin layer chromatography. 

13. Environmental Chemistry : Air pollutants and their toxic effects, depletion of 

ozone layer, effects of oxides of nitrogen, chloroflurocarbons and their effects on 

ozone layer, greenhouse effect, acid rain, strategy for the control of environmental 

pollution.  
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