GPT P2

6-8 Std. GPT_ SYLLABUS

PAPER - 2 (Biological Science)

CHEMISTRY

1. Particulate Nature, States, and Classification of Matter

Exploring basic physical properties of everyday materials (hardness, transparency, solubility).
Qualitative overview of the three fundamental states of matter (solid, liquid, gas). Basic concepts
of transitions: melting, freezing, evaporation, and condensation.

Kinetic molecular model of matter: explaining particle arrangements, inter-particle forces,
diffusion, and Brownian motion. Exploring temperature and pressure influences on state
transitions, including sublimation and evaporation mechanics. Distinguishing pure substances
from impure matter, mapping elements and compounds, and tracking homogeneous vs.
heterogeneous mixtures. Differentiating solution limits (saturated, unsaturated, supersaturated),
suspensions, and colloids (with Tyndall effect verification).

Mathematical laws governing gas states: Boyle’s, Charles’s, Gay-Lussac’s, and Avogadro’s laws
consolidated into the Ideal Gas Equation. Deviation from ideal behavior, the van der Waals
equation, and the liquefaction of gases. Liquid state parameters: vapor pressure, viscosity, and
surface tension examined at a molecular level. Solid state physics/chemistry (crystal lattices, unit
cells, Bragg's law, and crystalline defects). Liquid solutions engineering: thermodynamics of mixing,
concentration expressions, Raoult's Law, ideal/non-ideal systems, and colligative properties.

Detailed properties of hydrated substances (Water of Crystallisation, Efflorescence,
Deliquescence). Drying and dehydrating agents.

2. Separation Techniques

Qualitative recognition of the need to isolate substances from mixtures in daily life. Simple
mechanical sorting, sieving, or filtration tasks.

Systematic laboratory protocols for physical separation: filtration, evaporation, crystallization,
simple and fractional distillation, paper chromatography, and centrifugation. Matching a
separation technique to the distinct physical properties (boiling point, solubility, particle size) of a
mixture's components.

Advanced analytical purification protocols for organic and inorganic compounds: differential
extraction, vacuum distillation, steam distillation, and multi-phase chromatography (thin-layer,
column, and gas chromatography).

3. Atomic Structure, Bonding, and the Periodic Table

Basic introduction to the concept that elements are the foundational building blocks of matter and
cannot be split into simpler materials by regular means.

The Law of Conservation of Mass and the Law of Constant Proportions. Dalton’s Atomic Theory

and defining atomic mass relative to Carbon-12. Introducing subatomic particles (protons,
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electrons, neutrons). Reviewing early atomic models (Thomson, Rutherford, Bohr) and locating
electrons within major energy shells (K, L, M, N). Defining atomic number, mass number, isotopes,
valency, and writing empirical chemical formulas. Explaining ions, molecules, molecular mass,
molar mass, and the mole concept.

o Atomic Structure: Quantum mechanical model of the atom, dual nature of matter and
radiation, Heisenberg’s Uncertainty Principle, and solving the Schrodinger wave equation
qualitatively. Defining the four quantum numbers, tracking orbital shapes (s,p, d, f), and
writing electronic configurations via the Aufbau Principle, Pauli Exclusion Principle, and
Hund’s Rule.

o Periodicity: Modern Periodic Law and periodic trends across rows and groups—analyzing
atomic/ionic radii, ionization enthalpy, electron gain enthalpy, and electronegativity.

o Chemical Bonding: Lewis structures, ionic bonding, lattice enthalpy, covalent bonding
parameters, and dipole moments. Valence Shell Electron Pair Repulsion (VSEPR) theory for
molecular geometry. Hybridization models (sp, sp?, sp3, dsp?, sp3d?), Molecular Orbital
Theory (MOT) energy diagrams for homonuclear diatomic molecules, and hydrogen
bonding dynamics.

o Formulae of radicals and advanced structural formula nomenclature.
o Calculation of Relative Molecular Mass and percentage composition of a compound.

o Detailed trend variations up to Period 3 for lonisation Potential, Electron Affinity, and
Electronegativity.

o Polar covalent compounds based on differences in electronegativity.

o Coordinate Bonding: definition and lone pair effects in the formation of H;0* and NH}
ions.

4. Chemical Reactions, Equations, and Stoichiometry

Observing basic physical changes vs. permanent chemical alterations. everyday chemical shifts like
combustion, rusting, or cooking.

Rules for writing and balancing chemical equations. Categorizing fundamental reaction pathways:
combination, decomposition, displacement, double displacement, precipitation, exothermic, and
endothermic reactions. Examining redox pathways (oxidation and reduction) in a domestic setting,
such as the corrosion of metals and the rancidity of lipid-rich foods.

Stoichiometry calculations, identifying limiting reagents, and computing reaction yields based on
mass-mass, mass-volume, and volume-volume relationships. Advanced calculation of
concentration variables: molarity, molality, normality, and mole fraction.

Redox chemistry parameterized by oxidation numbers, balancing complex redox reactions via ion-
electron and oxidation-state methods. Chemical Kinetics: determining rate laws, reaction order,
molecularity, integrating rate equations for zero and first-order systems, understanding half-life
profiles, and applying the Arrhenius activation energy equation.

Gay Lussac’s Law of Combining Volumes and Avogadro’s Law statements/explanations.
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e Understanding molar volume: "the mass of 22.4 liters of any gas at S.T.P. is equal to its molar mass".

e Vapour Density and its relation to relative molecular mass (Molecular Mass = 2 X
Vapour Density).

e Deduction of simple (empirical) and molecular formulas from percentage composition.

5. Acids, Bases, and Salts

o Sorting solutions qualitatively into acidic, basic, or neutral categories. Using basic chemical test
papers or natural indicators (litmus paper, turmeric, rose extract) to log chemical nature. Basic soil
chemistry testing.

o Systematic study of chemical properties of acids and bases through reactions with metals, metal
carbonates, and metal hydrogen carbonates. Quantifying chemical strength via the logarithmic pH
scale and exploring its real-world importance. Mastering neutralization reactions. Industrial
production, properties, and practical applications of primary salts: Sodium Hydroxide (NaOH),
Bleaching Powder (CaOCl,), Baking Soda (NaHCO3), Washing Soda (Na,CO5 - 10H,0), and Plaster

of Paris (CaSO, -%HZO).

e Chemical equilibrium models: defining Arrhenius, Brgnsted-Lowry, and Lewis definitions of acids
and bases. Formulating the ionization constants of weak acids and bases, tracking the self-
ionization of water (K,,), deriving the Henderson-Hasselbalch equation for buffer solutions,
evaluating salt hydrolysis, and calculating solubility product constants (Kp).

Classification of salts: normal salts, acid salts, and basic salts definitions.
¢ Methods of preparation of Normal salts via titration, precipitation, and direct combination.

Analytical Chemistry Wet Tests: Action of Ammonium Hydroxide and Sodium Hydroxide on
solutions of salts (Ca,Fe,Cu,Zn,Pb) to identify cations based on precipitate color.

Amphoteric nature of specific metals, oxides, and hydroxides (Al,Zn,Pb) reacting with caustic
alkalis.

6. Metals, Non-metals, and Inorganic Chemistry

e Introduction to major physical characteristics of metals: hardness, lustre, malleability, ductility,
sonorous nature, and thermal/electrical conductivity. Contrasting these against non-metals.

e Chemical profiles of metals and non-metals. Establishing the reactivity series of metals based on
displacement chemistry. Understanding basic metallurgical tracks (extraction of raw metals) and
implementing corrosion prevention methods (galvanization, anodizing, alloying).

e Comprehensive inorganic chemistry:

o d-and f-Block Chemistry: Electronic structures, variable oxidation states, catalytic
behaviors, magnetic properties, and interstitial compound formulation of transition
metals. Studying lanthanoids and actinoids, including the causes and consequences of
lanthanoid contraction.
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o Coordination Chemistry: Werner's coordination theory, defining ligands, coordination
number, tracking isomerism, applying Valence Bond Theory (VBT), and calculating Crystal
Field Splitting Energy (CFSE) across octahedral and tetrahedral coordination geometries.

o Detailed laboratory preparation and industrial manufacture of specific compounds:
Hydrogen Chloride / Hydrochloric Acid (fountain experiment, avoiding back-suction),
Ammonia (Haber’s Process, catalytic oxidation), Nitric Acid (Ostwald’s process, oxidizing
action), and Sulphuric Acid (Contact Process, dehydrating behaviour).

o Specific extraction of Aluminium via Baeyer’s Process and Hall-Heroult’s electrolytic
extraction cell.

o Ores of iron, aluminium, and zinc.

o Composition and uses of specific alloys: stainless steel, duralumin, brass, bronze, and
solder.

7. Organic Chemistry and Carbon Compounds

e Broad exposure to carbon sources in everyday materials, fuels, and biological structures.

e Explaining covalent bonding in carbon networks. Investigating the versatile architectural nature of
carbon driven by catenation and tetravalency. Distinguishing saturated vs. unsaturated
hydrocarbons (alkanes, alkenes, alkynes) and identifying basic organic functional groups. Mapping
basic chemical reactions of carbon: combustion, oxidation, addition, and substitution reactions.
Reviewing the properties and preparation of Ethanol (C,H;OH) and Ethanoic acid (CH3;COOH).
Explaining the micelle structure and cleansing action of soaps and detergents.

o Organic Principles: IUPAC nomenclature for complex organic compounds, electronic
displacement shifts (inductive effect, electromeric effect, resonance, hyperconjugation),
homolytic and heterolytic fission, and identifying reactive intermediates (carbocations,
carbanions, free radicals).

o Hydrocarbons & Derivatives: Synthesizing and tracking reaction mechanisms (electrophilic
additions, nucleophilic substitutions (Sy 1, Sy 2), and elimination reactions) across alkanes,
alkenes, alkynes, aromatic hydrocarbons, haloalkanes, haloarenes, alcohols, phenols,
ethers, aldehydes, ketones, carboxylic acids, and organic nitrogen derivatives (amines and
diazonium salts).

o Structural isomerism (chain and position isomerism).

o IUPAC nomenclature rules specifically applied to hydrocarbons up to 5 carbon atoms with
single functional groups.

o Specific preparation mechanics: Methane and Ethane from sodium acetate/propanoate;
Ethene via dehydrohalogenation/dehydration; Ethyne from calcium carbide.

8. Physical Chemistry Thermodynamics and Electrochemistry

e Basic tracking of energy shifts during macroscopic chemical processes (exothermic and
endothermic indicators).

o Chemical Thermodynamics: Defining state functions, extensive vs. intensive variables,
internal energy (U), and enthalpy (H). Applying Hess's Law of Constant Heat Summation.
Determining thermodynamic spontaneity by assessing entropy (S) and tracking changes in
Gibbs Free Energy (AG).
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o Electrochemistry: Electrolytic conductance mechanics, molar conductivity calculations, and
Kohlrausch's Law. Engineering galvanic and electrolytic cells, applying the Nernst Equation
to calculate cell EMFs, relating cell potential to Gibbs Free Energy, and studying industrial
batteries, fuel cells, and the electrochemical mechanism of corrosion.

o Detailed migration of ions and selective discharge theory illustrated by the electrolysis of:
molten lead bromide, acidified water, and aqueous copper (Il) sulphate.

o Applications of electrolysis: electroplating with nickel and silver, electro-refining of copper.
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Page 5 of 20




GPT P2

BIOLOGY

1. Cell Biology and Histology (Tissues)

Introduction to the cell as the structural unit of life. Core recognition of cell growth and division as
basis for life.

Formalizing Cell Theory. Distinguishing prokaryotic from eukaryotic cellular architecture, and
contrasting plant and animal cells. Structural and functional profile of the cell membrane, cell wall,
cytoplasm, and nucleus. Profiling specialized cell organelles: mitochondria, chloroplasts,
endoplasmic reticulum, Golgi apparatus, lysosomes, ribosomes, and vacuoles. Introducing cell
division pathways: mitosis and meiosis. Defining tissues and classifying plant tissues (meristematic
vs. permanent) and animal tissues (epithelial, connective, muscular, nervous).

Ultra-structural molecular anatomy of cell membranes (Fluid Mosaic Model) and cell walls. In-
depth cellular mechanics: protein trafficking via the endomembrane system, and organelle-specific
bioenergetics (mitochondrial chemiosmosis and chloroplast thylakoid mechanics). Rigorous cell
cycle tracking: biochemically mapping interphase stages (G4, S, G,) and detailed chromosomal
dynamics during mitotic stages and meiotic prophase-I substages (leptotene, zygotene, pachytene,
diplotene, diakinesis) along with their evolutionary significance.

Microscopic plant anatomy (root, stem, and leaf architectures across monocots and dicots) and
structural animal histology (organ systems of frogs, cockroaches, and earthworms).

2. Taxonomy, Diversity, and Classification

Observing diversity among local flora and fauna. Cataloguing living organisms by matching basic
visual commonalities or environmental niches.

Articulating the scientific need for classification. Exploring the history of biological classification
and mastering the Five Kingdom Classification model (Monera, Protista, Fungi, Plantae, Animalia).
Applying Carolus Linnaeus's rules of Binomial Nomenclature. Grouping major plant divisions
(Algae, Bryophytes, Pteridophytes, Gymnosperms, Angiosperms) and animal phyla (Invertebrate
and Chordate lines) based on body symmetry, coelom development, and anatomical
specialization.

Structural taxonomy parameters: modern taxonomic hierarchies, keys, and systematic tools. Deep
phylogenic screening of Kingdom Monera (Archaebacteria and Eubacteria metabolic pathways),
Protista (Chrysophytes, Dinoflagellates, Euglenoids, Slime molds, Protozoans), and true Fungi
classes (Phycomycetes, Ascomycetes, Basidiomycetes, Deuteromycetes). Detailed study of life
cycle patterns (haplontic, diplontic, haplo-diplontic alternation of generations) in plants. Highly
detailed comparative structural anatomical assessment of all major animal phyla from Porifera
through Chordata classes.

3. Plant Physiology and Biochemistry

Broad morphological identification of primary plant structures: roots, stems, leaves, flowers, fruits,
and seeds. Basic model of photosynthesis: leaves using chlorophyll to convert sunlight, carbon
dioxide, and water into glucose and oxygen.
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Microscopic verification of stomatal structures and gas exchange control. Tracking vascular
transport: water/mineral movement up through the xylem and bidirectional transport of
photosynthates via the phloem. Introducing plant respiration and transpiration dynamics.
Exploring tropisms (directional growth movements driven by phototropism, geotropism, etc.)
regulated by basic plant hormones.

Molecular transport equations: water potential (¥,,), solute potential (¥), apoplastic vs.
symplastic pathways, transpirational pull models, and mass flow hypotheses. Mineral nutrition:
identifying essential macro- and micro-nutrients, tracking deficiency syndromes, and executing
biological nitrogen fixation biochemistry. Advanced photosynthesis: Light reactions (Z-scheme
electron transport, photophosphorylation) and Dark reactions (C; Calvin Cycle, C, Hatch-Slack
Pathway, photorespiration controls). Cellular respiration: glycolysis, oxidative decarboxylation, the
Krebs Cycle (TCA), Electron Transport Chain (ETC) oxidative phosphorylation, and calculating ATP
energy balances. Analytical pharmacology of plant growth regulators (auxins, gibberellins,
cytokinins, ethylene, abscisic acid), photoperiodism mechanisms, and vernalization pathways.

4. Human Anatomy, Physiology, and Health

Identifying primary nutritional sources, checking off key nutrient groups (carbohydrates, proteins,
lipids, vitamins, minerals), and running basic qualitative diagnostic tests for starch, proteins, and
lipids. Compiling balanced diet parameters across different food groups and mapping malnutrition
or classic deficiency syndromes (scurvy, rickets, marasmus, kwashiorkor). Basic concepts of
physical fitness, musculoskeletal coordination, and healthy joint maintenance.

Systemic human life processes: tracking nutrition through the regional mechanics of the
alimentary canal (mouth, stomach, small intestine, large intestine, anus). Distinguishing aerobic
vs. anaerobic respiratory pathways. Examining the structural mechanics of the human heart and
double circulation. Structural profiling of the human urinary system, isolating kidney filtration and
functional nephron operations. Nervous and chemical coordination: neuron structural signalling,
reflex arcs, structural geography of the brain, voluntary vs. involuntary nervous tracks, and
principal endocrine glands.

Integrated medical biochemistry and physiological tracking of human organ systems:

o Digestion & Respiration: Enzyme kinetics of carbohydrate, protein, and lipid breakdown;
transport mechanisms for oxygen and carbon dioxide, and measuring lung volumes and
capacities.

o Circulation & Excretion: Cardiac cycle phase timing, electrocardiogram (ECG) readouts,
blood pressure regulation, counter-current multiplier systems for urine concentration, and
micturition reflexes.

o Locomotion & Neuroendocrine Control: Molecular sliding filament theory of muscle
contraction, skeletal configuration, polarization/depolarization along axons, synaptic
neurotransmitter chemistry, mechanism of hormone action (peptide vs. steroid pathways),
and hypothalamic-pituitary axes feedbacks.

5. Developmental Biology and Reproductive Health
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e Recognizing reproduction as a defining criterion for the continuation of species. Qualitative
introduction to adolescence, noting major physical changes during puberty (height shifts, voice
mutations, hair distribution changes).

e Categorizing asexual reproduction modes: binary/multiple fission, fragmentation, regeneration,
budding, vegetative propagation, and spore formation. Examining sexual reproduction in flowering
plants through pollination vectors and double fertilization. Detailed study of human reproductive
systems (male and female anatomical frameworks), fertilization, embryonic setup, and tracking
the human menstrual cycle. Exploring reproductive health: birth control methods, barrier safety,
and preventing sexually transmitted infections (STls).

e Microsporogenesis and megasporogenesis pathways in plants, pollen-pistil interactions, and
endosperm development. Human gametogenesis biochemistry (spermatogenesis vs. oogenesis
timelines). Structural timeline of fertilization: acrosome reaction, blastocyst implantation, placenta
hormones, parturition mechanics, and lactation triggers. Reproductive healthcare technologies:
population demographics, mechanisms of hormonal/intrauterine contraceptives, diagnosing
infertility, and Assisted Reproductive Technologies (ART) like IVF, ZIFT, GIFT, and ICSI.

6. Genetics, Molecular Biology, and Evolution

e Foundational mechanisms of inheritance. Reviewing Gregor Mendel’s genetic selections and
detailing his foundational Laws of Inheritance through monohybrid and dihybrid cross ratios.
Tracing how traits are expressed through DNA instructions via structural proteins. Explaining
chromosomal sex determination models in human beings.

o Genetics: Extending Mendelian genetics into non-Mendelian space: incomplete
dominance, co-dominance, multiple alleles (ABO blood typing), polygenic inheritance, and
pleiotropy. Chromosomal theory of inheritance, gene linkage, genetic mapping, sex-linked
disorders (haemophilia, colour blindness), and chromosomal aberrations (Down's,
Klinefelter's, Turner's syndromes).

o Molecular Biology: Tracking the historical search for the genetic material. Structural
biochemistry of DNA and RNA double helices. Semi-conservative DNA replication
mechanics, transcription pathways, the genetic code, translation/protein synthesis, and
operon models of gene regulation (e.g., Lac Operon).

o Evolution: Theories of the origin of life, Darwinian evolutionary forces, evidence for
evolution (homologous vs. analogous structures), the Hardy-Weinberg equilibrium
principle, adaptive radiation, and hominid evolution timelines.

7. Ecology, Environmental Science, and Applied Biology
e Basic framework of ecosystems, linking biotic living parts with abiotic soil, water, and air
conditions. Simple pathways tracking renewable vs. non-renewable energy resources. Practical
domestic waste management: sorting waste, recycling rules, composting, and vermicomposting
setups.

¢ Quantifying food chains and complex food webs within stable forest or aquatic ecosystems.
Tracking thermodynamic energy distribution across trophic levels using the Lindeman 10% Energy
Law. Explaining biological magnification of persistent toxic components. Tracking large-scale
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biogeochemical cycles: water, carbon, oxygen, and nitrogen cycles. Examining global human
impacts: ozone layer depletion, plastic accumulation, and municipal waste engineering.

o Advanced Ecology: Quantitative ecology parameters: population attributes (natality,
mortality, age pyramids), population growth models (exponential and logistic equations),
and biotic community interactions (mutualism, competition, predation, parasitism).
Ecological succession stages, calculating ecosystem productivity, and mapping global
biodiversity hotspots and conservation practices (In-situ vs. Ex-situ).

o Applied Biology & Biotechnology: Industrial microbiology: wastewater purification, biogas
production, and biofertilizers. Crop optimization, pests/weed management, and advanced
animal husbandry. Principles of Biotechnology: Recombinant DNA technology, restriction
enzymes, cloning vectors, PCR amplification, and genetic engineering applications (Bt
crops, gene therapy, transgenic animals).

PEDAGOGY

The Pedagogy of Science Theoretical scientific understanding and practical classroom strategies.
foundational nature of science, its historical development in India, and the formulation of learning
objectives based on Anderson and Krathwohl’s taxonomy emphasizing a shift from behaviourism to
constructivism. The development of scientific temper and essential process skills—including observation,
classification, and inference—inquiry-based methods like the 5-E model . Diverse learner-centric
methods, inclusive instruction, and the use of Continuous and Comprehensive Evaluation (CCE) to assess
progress in both scholastic and co-scholastic domains. cognitive, content, and environmental validity as
recommended by NCF-2005 NCF SE 2023 and NEP 2020.

Various concepts discussed in the reference books are included.

3k %k %k 3k 3k %k %k %k %k k
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