Pisical Chesmist

L Basic principles of chemistry:- importance of chemistry, Nature of Matter, Properties of
Mattar and thelr mmm Uncertainty In mmmms, Laws of chemical

‘ mmwm mem
2. Atomic structuré:- Sub-atomic Particles, Atomic madels, Developments Leading 1o the
" Bohr's model of atom, Bohr's Model for hydrogen stom, towisrds Cuantum Mechenical
model of the Atom, Quantum mechanical model of Atom, Nature of slectromagaetic
MMMMMstsmmmdm,de-
Broghe’s relationship, Heisnberg uncertsintly principle, warious quantum numbers
{principal, anguisr momentum and magretic quantum numbers) and thelr significance,
shapis of s,p and d ~odsitals, electron spin quantum number, Mesforfﬂngemuﬂs
in orbitisls-aufbau principle , Paulii's exdusion principle and Hund's rite, eiemlg
cmmmaaemmmmwwmmmmm
4. States of Matter-intermocular Forces Therinal. Ensrgy, Intermolecular forces vs
= mmmmmmmmmssmmmmmmm
Wmhrmdemmmndem

4. Chemical Bonding and Molecular Structures Xassel ~ Lewis appioach to chemical bond

foremation, memofmcmmmmzmmm Fonmtionuflomc
Covalent Bonding, Concept of emmmgauﬁy, Fajar's rule, dipole moment, vme
Shell Hectron Pair Repulsion{VSEPR) theory snd shapes of simple moleciles, Cusntum

mechanical approach (o covalent bonding , Valence bund theory — its Important -

. festures, concept of hybridization involving ;p and d orbitals, Resonance, Molecular
" Orbital Theory ACAOS, types of molecular orbitals (bonding, antibonding), sigma and pi-
- bonds, molecular orbitals electranic configurations of homaniclear diatomic molecules,
concept of bond order, mmmmamm mwwmwmuc

‘b(m&n; Nvdmgenboadmm&mappﬂaﬁm - 't

5 mmmmmwmm mmmmf electronic,
Raman, E5R, MR

&  Thermodyramics:- Fmdxmm:dof ri ict , sysmandmﬂuunﬁms,

extensive and intensive properties, mmﬁmwmmuw!moum First law of

mmamm,mmufwmhmm&mmmhm ~heat capacity,

molar hest capadity, Hess's faw of constant heat summation -, Enthaipies of band

- dissociation, combustion formation, atomizationsublimation , phase transhtion,

- ¢ hydration; ionizationand solution, Second law of Mmodmwwcs, Spontanaity . of

| procasses,; AS of the universe and AG of the ¢ systém as criteria for spontaneity, AG®
. (standard Gibbs energy change) and squilibrium constant, _

7. | Equilibrium:- Meaning- of equilibrium, corcept of dynamic equilibsium. Equiiria

- involving physical processes: Solid - liquid, liquid - gas and solid - gas equilibria, Henry's

o
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law, penerai dsmm:s Qfequﬁ&mm involving physical provesses. Equilibria inyowing
chemical protess; Law of chemical equﬁlbﬁum, equilbeium constants (Kp and ¥c) and
their significance, significance of 5G and AG” in: chemica! . equilibria, factors affecting
equilibrim concentration, preisure, tempersture, efféct of cotalyst; Le Chatelier's
principle. lonic equilibrivm: Weak and strong efectroiytes, lonization of electrolytes,
various concepts of acids and basas {Asthenius Eronsted - Lowry and Lewis) and their
ionization, -scid « base squilibria thdmagmwmmwwlom
canstants, ionization water, pH scale, comman {oh effect, hydrolysis of salts and pH of
mmmmgwmmmmmm %uff«
solutions,

Kohirmd;si&waml iugppmﬂam smmwm mwmmem
culls, different types of elec : rd eleg
mm'mmMmuﬁmlmm eneryy
changs, Dry.cell and lead acoumulator; fus! cells. .

Chuﬁcal&imﬁes ﬂateﬁadlem&rmm:mmrmafm
concentration, sre, pressire and tatalyst: elementary and complex reactions,
order and molacuhtity oﬂeactmns rate law, constant and its units, differential and
integral forms of zero and first order reactions, theic characteristics and half-lives, effect

of temperature on rate of reactions - Arhenius theory, activation energy and its
calculation, m:mmdﬁm&mmmmmm derivation].

Concepts: nfmmss; Homwsnd heteromepusma@s&,

13..  Solutions:- Types of Solutions; mmmmamm Solublility, Vamur
pressure of liquid sohunions, ideat and Non-ideal sslutions, Colfigative Properties and
D&mmsﬁm of Mgrtar Mass, Abriormal Miglar Masses

inorganic Cheristry ;

1. Chemical pariodicity: Modem periadic law and present forms of the periaric tables, s,
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deMdM,kadeMMMMHﬁ.
ionization -enthalpy, electron galn enthaipy, m«,mm;:msmmu
reactivity.

Genecai principles & procass of isalation of metsls:. mdmmamm
nalure, minerals, ores; Steps involved in ﬂmmﬁ metals » concentration,

reduction {chemical and & _ and rafining with special reference to the
ma&mmmmmmcmmmwmm
mmmwm E

Hydrogen- m&mﬁmmw. mmmmmmw
mawwwmwmﬁmmmm smmm
WWW@WMW&&M

ﬁiepeﬂodrmddmme
group; ummmammminmmwmm,mm
uses of baron Wﬁ%&&m,ﬁ%ﬁf”ﬁcmm Boron tiffiride,
aluminium ehioride and aluems, Allotropes: of carbion, catenation; Structyre & proparties

", of shicates and zeolites. Properties and uses of nitrogen and phosphorus; Alletrophic
forrs, stnmreméumafamm,mmmmﬁm ; Structures of aides of

phosphorus. Preparation, properties, structures and. uses.of axpne; Aligtroplc fwms of

mmm mmmummmmucw

elements, general properties of the transition. glem {d-Block), some important

compounds of transition slements, the Lanthanoids, the actinoids, some appiication of 6t
ents. Preparati WWMHSHQ’HCIIQ?MW .

extraction of m and in Hoﬁagcal smms), wmm&,
mmmwm Wmmm%

‘andmmlmn
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- mﬂuﬁm Foma&mwbmnﬁm,dmof
mhwﬁmdmmmmmm; ior polstants such as,
mmmmmmwm&mmwrwmuﬁmm
prevention. Soil pollution - Major pollutants such as: Pesticides {ihsecticides, herliiddes
andfungkfdies),theirhrmfuidﬁemandmnﬁm Wmm
enviroamental poliytion.

Ruclear. Chemistry- uuwmmﬁmmmmww
and activation analysis.,
Analytical chemlstry:- Smmﬁm ‘techniques,
memwmma
ummmmm Wﬂ
mmmmmmm e _ :
wwmmﬁmmmmg; ' m mw
wwmmmmmmmm ‘

dectro ,amd

sublimation, distiition, differential extraction. and chramatography - principles. and
:hmwmmmiﬁmmﬁvﬁs = Betection of nitrogen, sulphur, phos; | and
halogens. Quantitaive analysis~ Estimation of carbon, hydrogen, n 7, halogens,

sulphur, phosphorus. mmofmﬂmlfamﬂaeandmdemfmm
mzmemmmkqmm |

mmmdmmrm@ﬁm ~ Shapes of senple
molecules - hybridization. {s and p); Classification of organic. compoiinds based on
functional groups = C'= € -, + +Carbon Carbon triple hond and those contalning halogens,
i oxygen, nkmgenmdwiphur memmw
-Mmmmm¢ﬁmmmmmm Hmomm

! mﬁmmmmmm
- methods of preparation, properties and reactions; Alksnes ~ Coiformations : Sawharse
mmm&mm&mﬁmm.m—
mmmmm,mmummw aﬁﬁuﬁhﬁmm
mmzwmam Ai i Oz

' Organic mmﬁomds eﬂnﬂim Halogens:- General methods of preparation,
properties and reactions: Nature of € -X bond; M@cﬁm&m of substitirion resctions;
 Uses; Emirenmmmamcrssofthi&dm&bdﬁom
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Organk compounds ~ contalning Oxygen:~ Geners) methiods-of preparation, properties,
reactions and uses. Alcohols, Phenols and Ethers Alcohols: identification of primary,
secordary and tertiary alcoholos; mechanism of dehydration. Phenols: Adidic nature,
electrophillic substitution:reactions : halogenations, nitration.and sulphonation, Reimer
group; Nudieophilic addition to >CeO group, relative- reactivities .of aldehydes and
ketones: Important fesctions such as ~ Nucleophilic sddition reactions {sddition of HCN,
NH3 and its derivatives), Grignard reagent; cxidation; reduction (Wollf Kishner and
Clemmensen); acidity of hydrogen, aldol condensation; Cannizéare reaction, Haloform

reaction; Chemical tests to distinguish betwees:. aidehydes and Ketones, Methods of

it
Ovgaalc compounds. - containing Nitrogen:- Genersl meihods bf _preparations
character amildeimﬁ:aﬁm -of primary, secondary and tertiary amines ML' EMME’“ basic

preparation’ properties, reactions and uses of carborylic acids, acidfc strength and

Chemistry i mﬁqm Chemicat “in medicines - ﬁm $ tranquil
antiseptics, disinfectants, _aritimicrobials, antifertity. drugs, antiblétics, mwi:’
antihistaming - thair meaning and common examples. Cheeical in food - Preservatives,
atificial sweetening. agents: ~ common exsmples. Cleansing. agents — Soaps and
Comenan reagents (organic, inorganic and anganometadlic in organic syrthesis.

Selective organic transformations = chemoselectivity, regioselectivity, steroselectivity,
Physlcal characterization of atganic.compounds by R, UV, MS and NMA,

Principies related to Practical Chemistry, :

et/
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Unit | Diversity in Living World

s Biology - it’s meaning of relevance to mankind.

* Taxonomy — Concept of species and taxonomical hierarchy.

* Kingdom Animalia - Salient features ( In the reference to habitat, habits morphology and
economic importance ) and classification of non chordates up to phylum level,
Salient features { In the reference to habitat, habits, morphalogy and economic
importance} classification of chordates up to class level.

Unit I Structural organization in Animals

- Tissue in animals
- Morphelogy, anatomy and function of different systems (d'lgestive, circulatory
respiratory nervous and reproductive) of earthworm, frog and an insect ( Cockroach)

Unit il Animal Physiology
Human Physiology

Digestion and absorption - Alimentary canal and digestive glands, role of digestive
enzymes and gastrointestinal hormones , digestion, absorptin and assimilation of
proteins carbohydrates and fats, egestion, nutrition and digestive disorders.

Breathing and respiration — Respiratory organs in human beings, Mechanism of Breathing
and it’s regulation in human, Transport of respiratory gases, Respiratory volumes,
Respiratory disorders.

Circulation

Composition of Blood, Blood groups, coagulation of blood, composition of lymph and its
functions, structure of human heart and blood vessels, Cardiac cycle, Cardiac output, ECG,
double circulation. Disorders of circulatory systems.

Excretion — Modes of excretion, structure and function of excretory system, Urine
formation, osmoregulation, Regulation of kidney function, Renin- angiotensin, role of
other organs in excretion, Disorders of excretory system.

* lLocomotion and Movement - Types of movement, skeletal muscle- contractile proteins
and muscle contraction, skeletal system and its function, joints. Disorders of muscular and
skeletal system.

* Neural control and coordination — Neuron and nerves; Nervous system in humans- central
nervous system, peripheral nervous system and visceral nervous system; Generation and
conduction of nerve impulse; Reflex action : Sense organs; Elementary structure and
function of eye and ear. '

*  Chemical coordination and regulation ~ endocrine glands and hormanes; Human
endocrine system- Hypothalamus, Pituitary, Pineal, Thyroid, Parathyroid, Adrenal,
Pancreas, Gonads; Mechanism of hormone action ( Elementary idea); Role of harmones as
messengers and regulators , Hypo-and hyperactivity and related disorders { Common
disorders e’g Dwarfism)
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Unit IV Reproduction

Human Reproduction- Male and female reproductive systems; Microscopic anatomy of
testis and ovary; Gametogenesis-spermatogenesis and cogenesis; Menstrual cycle;
fertilistion, embryo development up to blastocyst formation, implantation; Pregnancy and
placenta formation { Elementary idea); Parturition ( Elementary idea); Lactation
{Elementary idea).

Reproductive health- Need for reproductive health and preyention of sexually transmitted
diseases [STD); Birth control-Ned and Methods, Contraception and Medical Termination of
Pregnancy (MTP}; amniocentesis; Infertility and assisted reproductive technologies- IVF,
ZIFT, GIFT {Elementary idea for general awareness).

Unit V Cell biology, genetics and Evolution
Structure and function of bio molecules : Carbohydrates, lipids proteinT',‘and nucleic acid.
Enzymes-types,properties.functions and enzymes action

Cell-physico-chemical nature of plasma membrane. cell wall.

Ultra structure of cell organelles with brief |

1. Endoplasmicreticulum, golgibodies, lysosome. vacuoles, mitochondria, ribosomes.
plastids, cilia, flagella, centrioles nucleolus.
2. Cell division : cell cycle, mitosis , meiosis and their significance.
Heredity and variation: Mendelian Inheritance; Deviations from Mendelism-Incomplete dominance.

Co-dominance, Multiple alleles and Inheritance of blood groups, Pleiotropy; Elementary idea of
polygenic inheritance; Chromosome theory of inheritance; Chromosomes and genes: Sex
determinatton-in humans, birds. honey bee: Linkage and crossing iover: Sex linked inheritance-
Haemophilia, Colour blindness; Mendelian disorders in humans-Thalagsemia; Chromosomal disorders
in humans; Down’s syndrome, Turner’s and Klinefelter’s syndromes. T

Molecular basis of Inheritance: Search for genetic material and DNA as genetic material: Structure of
DNA and RNA: DNA packaging: DNA replication: Central dogm#: Transeription. genetic code.
translation: Gene expression and regulation-Lac Operon: Genome and human genome project: [INA
finger printing.

Evolution: Origin of life; Biological evolution and evidences for biological evolution from
Paleontology. comparative anatomy, embryology and molecular evidence): lamarcks theory of
evolution Darwin’s contribution, Modern Synthetic theory of Evolution; Mechanism of evolution-
Variation (Mutation and Recombination) and Natural Selection with examples, types of natural
selection; Gene flow and genetic drift. Hardy-Weinberg's principle; daptive Radiation: Iluman
evolution,

UNIT Vi Biology and Human Welfare
Health and Disease; Pathogens; parasites causing human diseases (Malaria, Filariasis, Ascariasis.
Typhoid, Pneumonia. common cold. amoebiasis, ring worm):. Basic concepts of immunology-
vaccines: Cancer. HIV and AIDS: Adolescence, drug and alcohol abuse.

|
Improvement in food production:Plant breeding. tissue culture, single cell protein, Biolortification:
Apiculture and Animal husbandry.

Microbes in human welfare: In household food processing. industrial production. sewage treatment.
energy generation and as biocontrol agents and biofertilizers.
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UNIT Vil Biotechnology and Its Applications
-Principles and process of Biotechnology: Genetic engineering (Recombinant DNA technology).

-Application of Biotechnology in health and agriculture: Human insulin and vaccine production.gene
therapy: Genetically modified organisms-Bt crops: Transgenic Animals: Biosafety issues-Biopiracy
and patents.

UNIT VIl Ecology and environment

-Organisms and environment: Habitat'and niche: Population and ecological adaptations; Population
interactions-mutualism, competition, predation, parasitism; Population attributes-growth, birth ratc
and death rate, age distribution.

-Feosystem: Patterns, components: productivity and decomposition: Energy flow: Pyramids of
number.biomass. energy, Nutrient cycling (carbon and phosphorous). Ecological succession:
Ecological Services-Carbon fixation, poliination, oxygen release.Biogeochemical cycle

-Biodiversity and its conservation: Concept of Biodiversity; Patterns of Biodiversity; Importance of
Biodiversity; Loss of Biodiversity; Biodiversity conservation; Hotspots. endangered organisms.
extinction.Red Data Book. biosphere reserves. National parks and sanc}uarics.

-Environmental issues: Air poliution and its control: Water pollution gnd its control; Agrochemicals
and their effects: Solid waste management; Radioactive waste management; Greenhouse cffect and
global warning; Ozone depletion; Deforestation; Any three case studies as success stories addressing
environmental issues.



Unit |

Unit |

_— le —
Botany
Diversity in Living World

* Biology ~ it’s meaning of relevance to mankind.

* Taxonomy — Concept of species and taxonomical hierarchy. T

* Systematic - Introduction to plant Systematic, its aims, objectives and importance,
classification, brief history, introduction, various systems of classification of living
organism (Two kingdom system, five kingdom system} Briefiintroduction to nomenclature
and binomial system of nomenclature.

¢ Salient features and classification of kingdom Monera — ( Including Archaebacteria and
cyno bacteria) General structure, occurrence, reproduction and economic importance.

* Kingdom protista - General structure, occurrence, reproduqiion and economic
importance. :

s Kingdom Fungi ~ General structure, occurrence, reproducti in and economic impertance,
disgases of economically important crop plant, rusts, smutsj
damping off.

/[downy and powdery mildew

* Kingdom Plantae — Salient features and classification of plants into major groups
Algae - General account, structure, life cycle and economic importance of liverworts and
mosses.

* Pteridophytes — General account, structure, classification, life cycle and economic
importance.

* Gymnosperms — General account, structure, classification, life cycle and economic
importance.

* Angiosperms — Classification up to class, General account, structure, life cycle and
economic importance.

Viruses — General structure, types and reproduction of viruses.
Lichens — General account, structure and life history. l

I Structural organization in plants

* Tissue, Tissue system in plants
* Morphology, faction and modification of root, stem and leaf.
¢ Anatomy of roots, stem and leaf, primary and secondary growth in dicot stem.

* Inflorescence, Types of Inflorescence, flower (including postion and arrangement of
different whorls ) placentation , fruit. types of fruit, seed.

* Diagnostics featurcs, economic importance and distribution pattern of Angiospermic
tamilies
A) Family Brassicaceae
B} Family Fabaceae
C} Family SOinaceae
D} Family Liliaceae
E}) Family Poaceae
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Unit 1ll Plant Physiology

* Transport in Plants- Movement of water { including diffusion, osmosis, plasmolysis and
water relation of cell and nutrients, long distant of water — absorption, apoplast, symplast,
transpiration pull, root pressure and guttation, transpiration ofening and closing of stomata,
uptake and translocation of mineral nutrients — Transport of food, phloem transport, mass
flow hypothesis.

s Mineral Nutrition- Essential minerals, macro and micro nutrients and their role, deficiency
symptons, Mineral toxicity, Elementary idea of hydroponics as a method to study mineral
nutrition .

* Nitrogen Metabolism — Biological nitrogen fixation, Nitrogen cycle.

* Photosynthesis — Photosynthesis as means of autotrophic nutrition, pigments involved in
Photosynthesis, absorption and action spectra, photochemical and biosynthetic phases of
Photosynthesis , photophosphorylation : cycle and non cyclic of photophosphorylation |
chemiosmotic hypothesis, photorespiration, factors affecting Pihotosynthesis.

¢ Respiration — Aerobic respiration : Glycolysis; Kerb's cycle Electron transport chain and
oxidative phosphoryation Anaerobic respiration, respiratory substance and respiratory
quotient.

¢ Plant Growth and development — Phases of plant growth and plant rate, condition of growth
, Differentiation and dedifferentiation, Dedifferentiation Growth regulators — Role of auxins,
gibberdlin, cytokinen, ethylene, abscissic acid photoperiodism, role of phytochrome and
hormones in photoperiodism, Dormancy, methods of breaking seed dormancy, verbalization.

¢ Plant movements - Tropic movements, phototropism, gravitropism and their mechanism,
Nastic movements.

Unit IV Reproduction

Reproduction in organisms — Reproduction, a characteristic feature of all organism for
continuation of species; Modes of reproduction — Asexual arhd sexual; Asexual
reproduction; Modes-Binary fission, speculation, budding gémmuie, fragmentation;
vegetative propagation in plants.

Sexual reproduction in flowering plants- Flower structure; development of male and
female gametophytes; Pollination-types, agencies and examples; Out breeding devices;
Pollen-Pistil interaction; Double fertilization; Post fertilization events-Development of
endosperm and embryo, Development of seed and formation of fruit; special modes-
apomixis, parthenocarpy polyembryony; Significance of seed and fruit formation.

Unit V Cell biology, genetics and evolution

Structure and function of bio molecules : Carbohydrates, lipids proteins, and nucleic acid.
Enzymes-types,properties.functions and enzymes action
Cell-physico-chemical nature of plasma membrane, cell wall.
Ultra structure of cell organelles with brief

1. Endoplasmicreticulum. golgibodies. lysosome, vacuoles. mitochondria. ribosomes.

plastids, cilia. Nagella, centrioles nucleolus.

2. Cell division : cell cyele. mitosis . meiosis and their significance.
Heredity and variation: Mendelian Inheritance: Deviations rom Mendelism-lncomplete dominance.
Co-dominance, Multiple alleles, Pleiotropy; Elementary idea of polygenic inheritance; Chromosome
theory of inheritance; Chromosomes and genes.
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Molecular basis of Inheritance: Search for genetic material and DNA as genetic material; Structure of
DNA and RNA: DNA packaging. DNA replication; Central dogma: Transcription, genetic code.
translation; Gene expression and regulation.

Evolution: QOrigin of life; Biological evolution and evidences for biological evolution trom
Paleontology. comparative anatomy. cmbryology and molecular evidence): lamarcks theory of
evolution Darwin’s contribution. Modern Synthetic theory of Evolution: Mechanism of evolution-
Variation {Mutation and Recombination) and Natural Selection with examples, types of natural
selection: Gene flow and genetic drift; Hardy-Weinberg's principle: Adaptive Radiation; Human
evolution. |

UNIT VI Biology and Human Welfare

Improvement in food production; Plant breeding, tissue culture, single cell protein, Biofortitication:
Apiculture and Animal husbandry.

UNIT VH Biotechnology and Its Applications
-Principles and process of Biotechnology: Genetic engineering (Rccorﬂbmam DNA technology).

-Application of Biotechnology in health and agricuiture: Human insulin and vaccine production.genc
therapy: Genetically modified organisms-Bt crops; Transgenic Animals; Biosafety issues-Biopiracy
and patents.

UNIT VIII Ecology and environment |

-Organisms and environment: Habitat and niche; Population and ecdlogical adaptations: Population
interactions-mutualism, competition, predation, parasitism; Population attributes-growth, birth rate
and death rate, age distribution.

-Ticosystem: Patterns, components; productivity and decompositiop; Energy [llow; Pyramids of
number, biomass, energy; Nutrient cycling (carbon and phosphorous), Ecological succession:
Ecological Services-Carbon fixation, pollination, oxygen release. Biogeochemical cycle

-Biodiversity and its conservation: Concept of Biodiversity; Patterns of Biodiversity: Importance of
Biodiversity: Loss of Biodiversity: Biodiversity conservation: Hotspots. endangered organisms.
extinction, Red Data Book. biosphere reserves, National parks and sanctuaries.

-Environmental issues: Air pollution and its control: Water pollution and its control: Agrochemicals
and their eftects; Solid waste management, Radioactive waste management. Greenhouse eftect and

global warning; Ozone depletion; Deforestation; Any three case studies as success stories addressing
environmental issues. |
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Vil  Exparimersal Techniques and dita analysis

control, Signel conditioning and recovery, Impedance matching, ampitfication (Op-amp hased,
Mmm;,mwmmmm g ond grounding; Fourler

Applications ﬁmm axperimental mmw tachninuas to typical undergraduate and
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