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Il sillabo fino all’altro ieri: 
• 1. Atomo 

• Struttura atomica, configurazione elettronica, dimensioni atomiche. 

• 2. Elementi, composti, miscugli omogenei ed eterogenei 
(abbreviato: Elementi e composti) 

• Simboli degli elementi. Metalli e non metalli. Formule chimiche, 
nomenclatura, numero d’ossidazione. 

• Proprietà chimiche e fisiche di elementi e composti (densità, 
conducibilità elettrica, solubilità, calore e temperatura, temperatura 
di fusione e di ebollizione, carattere acido-base). Definizione di 
elettrolita. 

• Dissociazione ionica. Soluzioni (definizione, espressioni della 
concentrazione). Classificazione dei composti del carbonio 
(carboidrati, aminoacidi, proteine, alcoli, idrocarburi, lipidi). 



Il sillabo fino all’altro ieri: 
• 3. Trasformazioni della materia e reazioni chimiche 

(abbreviato: Trasformazioni) 

• Reazioni chimiche, reazioni di ossido-riduzione, reazioni acido-
base. Bilanciamento di reazioni. Effetto termico nelle reazioni 
chimiche e nei passaggi di stato. 

• 4. Legami chimici 

• Legame covalente. Legame eteronucleare. Legame ionico. 
Legame a ponte di idrogeno. Legame dativo. Legame metallico. 

• 5. Calcoli ponderali 

• Mole. Leggi ponderali (legge di Lavoisier, legge di Proust) e 
calcoli ponderali relativi a reazioni chimiche bilanciate. 
Diluizione di soluzioni. pH di una soluzione. 
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Il sillabo versione 1.0: Gennaio  2016 
(È stato costruito in parallelo alla preparazione dei quesiti per i testi anticipati di marzo) 

1. Atoms and Molecules 
Atoms are the basic building blocks of matter. Atoms join 
together to form compounds and molecules. 
1.1 Atom Basics 
1.2 Atomic Mass & Atomic Mass Number 
1.3 Types of Chemical Bonds: Ionic and Covalent Bonds 
1.4 Oxidation Numbers 
1.5 Lewis Structures and Electron Dot Models 
1.6 Molecular Geometry 
1.7 What Is a Mole? 
1.8 More About Molecules & Mole 
1.9 Law of Multiple Proportions 
   



2. Stoichiometry 
Stoichiometry describes the proportions between atoms in 
molecules and reactants/products in chemical reactions. You 
can use this information to balance chemical equations. 
2.1 Types of Chemical Reactions (Balancing) 
2.2 Gram to Mole Conversions 
2.3 Limiting Reactant and Theoretical Yield 
2.4 Mole and mass Relations in Balanced Equations 
2.5 Calculating Concentrations 
  

Il sillabo versione 1.0: Gennaio  2016 



3. Intermolecular Forces and States of Matter 
The states of matter are defined by the structure of matter 
as well as whether it has a fixed shape and volume. Learn 
about the different states and how matter transforms itself 
from one state to another. 
3.1 States of matter, Phase Transition, Phase Diagrams  
3.2 Intermolecular Forces and Hydrogen Bond 
  
4. Chemical Reactions 
There are several different types of chemical reactions that 
can occur. 
4.1 Reactions in Water 
4.2 Types of Chemical Reactions 

Il sillabo versione 1.0: Gennaio  2016 



5. Periodic Trends 
The properties of the elements exhibit trends based on the 
structure of their electrons. The trends or periodicity can be 
used to make predictions about elements. 
5.1 Periodic Properties & Trends 
5.2 Element Groups  
  
6. Solutions 
It's important to understand how mixtures behave. 
6.1 Solutions, Suspensions, Colloids, Dispersions 
6.2 Electrolytes 

Il sillabo versione 1.0: Gennaio  2016 



7. Gases 
Gases exhibit special properties. 
7.1 Ideal Gases 
7.2 Ideal Gas Law Problems 
7.3 Boyle's Law 
7.4 Charles' Law 
7.5 Dalton's Law of Partial Pressures 

Il sillabo versione 1.0: Gennaio  2016 



8. Acids & Bases 
Acids and bases are concerned with the actions of hydrogen 
ions or protons in aqueous solutions. 
8.1 Acid and Base Definitions 
8.2 Common Acids and Bases 
8.3 Strength of Acids and Bases 
8.4 Calculating pH 
8.5 Buffers 
8.6 Salt Formation 
8.7 Acid-Base reactions 

Il sillabo versione 1.0: Gennaio  2016 



9. Thermochemistry and Kinetics 
Learn about the relationships between matter and energy. 
Matter is always in motion! Learn about the motion of 
atoms and molecules, or kinetics. 
9.1 Laws of Thermochemistry 
9.2 Standard State Conditions 
9.3 Calorimetry, Heat Flow and Enthalphy 
9.4 Bond Energy & Enthalpy Change 
9.5 Endothermic & Exothermic Reactions 
9.6 What Is Absolute Zero? 
9.7 Factors that Affect Reaction Rate 
9.8 Chemical Reaction Order 

Il sillabo versione 1.0: Gennaio  2016 



10. Atomic & Electronic Structure 
Much of the chem that you learn is associated with 
electronic structure, since electrons can move around much 
more easily than protons or neutrons. 
10.1 Valences of the Elements 
10.2 Aufbau Principle & Electronic Structure 
10.3 Electron Configuration of the Elements 
10.4 Quantum Numbers & Electron Orbitals 

Il sillabo versione 1.0: Gennaio  2016 



Criticità del sillabo 1.0 
• Scarsa aderenza alla nuova articolazione dell’insegnamento della 

Chimica nella Scuola Superiore 
 

• Mancava la Chimica Organica e la Chimica Applicata 
 

• Necessitava di una fisionomia più stabile e utilizzabile, ma anche 
facile da revisionare senza essere stravolta. Anche fruibile e chiara 
per gli studenti e gli insegnanti. 
 

• Non conteneva, in modo sinottico, la più ampia informazione sui 
contenuti per poter essere diretto a vari tipi di indirizzi 
 

• Non si prestava adeguatamente a rappresentare un’utile guida per 
l’elaborazione dei test d’accesso e per la preparazione agli stessi 
 

• Presentava disparità nei vari «contenitori» 

  



 
 

Commissione Nazionale Mista Scuola 
Università 

 

Sergio Zappoli   Unibo (coordinatore) 
Maria Francesca Fochi Unibo 
Gigliola Lusvardi  Unimore 
Guido de Guidi  Unict 
E.Aquilini (A-34)  Firenze (direttivo DiDiSCI) 
A.Belvedere (A-34)  Caltanissetta (dir. DiDiSCI-Sicilia)  
C.Fiorentini   Firenze  (CIDI)  
M.Ghirardi (A-34/A-50) Biella (dir. DiDiSCI)  
C.Messina (A-50)  Caltagirone (CT) 
F.Olmi  (A-34 e A-50) Firenze (socio fondatore DiDiSCI) 
A.Testoni (A013)  Ferrara 
 

 
 



1. Macroscopic properties of matter  

Macroscopic properties of matter deals with the observable properties of matter. An 

understanding of the behavior of materials is useful in interpreting everyday situations. 

Understanding the difference between chemical and physical change is also important. 

1.1 States of matter and Physical transformations  

1.2 Particulate model of matter on a macroscopic scale 

1.3 Macroscopic properties of gases, liquids and solids (kinetic theory, fixed points, 

 phase transitions… ) 

1.4 Homogeneous and heterogeneous mixtures (Suspensions, Colloids, Dispersions) 

1.5 Mixtures separation 

1.6 Chemical transformations  

1.7 Fundamental laws of chemistry (Lavoisier, Proust, Gay-Lussac [combining volumes], 

 Avogadro's hypothesis) 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



2. Microscopic properties of matter and Substances 
 composition 
Understanding the particle model of matter is important in explaining the properties of 
materials, their interactions and uses. The structure of matter can be explained in terms of 
particles called atoms composed of protons, neutrons and electrons. Understanding atomic 
structure including electron configuration and bonding theories allow a better 
comprehension of the properties of metals, ionic substances, covalent network substances 
and covalent molecular substances.  
2.1 Particulate model of matter on a microscopic scale 
2.2 Simple substances, compounds, ions 
2.3 Atom structure. Atomic Mass and Relative Atomic Mass (Ar), Relative                     
 Molecular Mass (Mr) 
2.4 Types of Chemical Bonds: Ionic, Covalent, and Metallic 
2.5 Lewis Structures and Electron Dot Model 
2.6 Intermolecular Forces and Hydrogen Bond 
2.7 Chemical Bond polarity 
2.8 Oxidation numbers and atomic valence 
2.9 Molecular Geometry (VSEPR theory) and ibridation 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



3. Chemical reactions and Stoichiometry 
It is essential to read, write and interpret chemical reaction schemes. It is also essential to 
acquire the ability to tackle with chemical unit of measure to quantify the amount of 
substances involved in a chemical transformation or process. Stoichiometry describes the 
proportions between atoms in molecules and between reactants and products in chemical 
reactions. Such information is used to balance chemical reaction schemes. Investigating the 
path leading to the fundamental laws of chemistry help to better understand and apply the 
particulate model of matter at the microscopic scale 

3.1 Reaction schemes (balancing) 
3.2 Definition of mole and the Avogadro constant 
3.3 Concentration scales 
3.4 Concentration calculations (mol dm-3, g dm-3, percentage composition) 
3.5 Mass to chemical amount conversions.  
3.6 Limiting Reactant and Theoretical Yield 
3.7 Relation between chemical amount and mass in reaction schemes. 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 

4. Periodic trends and Atomic structure 
 
Many properties of simple substances and atoms exhibit periodic trends. The 
electronic configuration of the atom of an element determines its position in the 
periodic table and its relation to reactivity with other atoms in the table. The 
trends or periodicity can be used to make predictions about atom’s properties 
 

4.1 Periods and Groups 
4.2 Atom models 
4.3 Quantum Numbers 
4.4 Electron Configuration of the Atoms: Aufbau and 
 Pauli Principles  



5. Compounds, compounds properties and nomenclature. 
 Solutions and Solutions properties 
Naming compounds and ions is essential to understand and communicate change processes 
in chemistry. Nevertheless, this knowledge may be reached step by step on acquiring basic 
chemical principles and knowledge about different chemical reactions. 

 
5.1 Formula of substances and compounds 
5.2 Naming of substances and compounds (IUPAC and traditional) 
5.3 Properties of main inorganic compounds (carbonates, sulfate, 
 oxides, hydroxides) 
5.4 Chemical properties of metals 
5.5 Electrolytes 
5.6 Properties of Solutions, solubility  
5.7 Colligative properties of solutions 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



6. Thermodynamics and Kinetics  
Particles motion explain gas properties. The motion of atoms and molecules  or kinetics links 
with chemical equilibrium. The relationships between matter and energy: energy can be 
absorbed or released in a chemical reaction. The rate of chemical reactions of atoms and 
molecules depends upon how often they encounter one another, which is a function of 
concentration, temperature, and pressure of the reacting materials. Catalysts can be used to 
change the rate of chemical reactions. Under proper conditions reactions may attain a state 
of equilibrium. Understanding intermolecular forces in hydrogen bonding, dipole-dipole and 
dispersion forces aids in explaining properties of covalent molecular substances 

6.1 Ideal Gas Laws (Boyle, Charles, Gay Lussac)  
6.2 Partial pressures 
6.3 Laws of Thermochemistry: Internal Energy, Enthalpy, Entropy and 
 Gibbs Free Energy 
6.4 Endothermic and Exothermic Reactions  
6.5 Dynamic chemical equilibrium (equilibrium constant and 
 reaction ratio) 
6.6 Reaction rate: factors that affect reaction rate 
6.7 Activation energy and catalysis.  

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



7. Acids and Bases 
 
Acids and bases have particular characteristics and are chemicals commonly found around 
the home. Acid-base theory and the use of indicators is used to explore the acidic and basic 
properties of salts and solution equilibria and provide links to real world applications.  

 
7.1 Acid and Base Definitions 
7.2 Common Acids and Bases 
7.3 Strength of Acids and Bases 
7.4 Calculating pH 
7.5 Neutralisation reactions and Salt Formation 
7.6 Acid-Base reactions and pH indicators 
7.7 Buffers 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



8. Oxidation and reduction 
 
Redox reactions include all chemical reactions in which atoms have their oxidation state 
changed; they involve the transfer of electrons between chemical species. Such reactions 
play an important role in many aspects of everyday life. 

 
8.1 Redox reactions and interpretative models 
8.2 Identification of the oxidant on of the reductant in simple 
 redox chemical transformation or reaction schemes 
8.3 Balancing of simple redox reaction schemes 
8.4 Galvanic and electrolytic cells 
8.5 Redox potential scale 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



9. Organic Chemistry 
Organic chemistry is the chemistry of carbon compounds other than carbon dioxide, carbon 
monoxide and carbonates. Hydrocarbons, compounds containing only carbon and hydrogen, 
undergo specific reactions such as substitution, combustion and addition reactions. Most 
organic compounds have functional groups. These functional groups can be identified, 
named and reactions about them understood. 

9.1 Hydrocarbon origin and characteristics 
9.2 Carbon Hybridization 
9.3 Organic compounds: structure and nomenclature, isomers, 
 structure-properties relationship 
  Alkanes, alkenes, alkines, cycloalkanes 
  Benzene and aromatic compounds 
  Alcohols, aldehydes, ketones, carboxylic acids 
9.4 Nucleophile and electrophile groups: substitution and addition 
 reactions 
9.5 Combustion reactions 
9.6 Oxidation and reduction reactions  

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



10. Applied Chemistry 
 
Scientific measurements and measurements reliability are essential in the study of chemical 
processes. An understanding of chemistry can be used to describe, explain and predict the 
conditions and behaviour of biological, environmental and industrial processes. 

 
10.1 Measurements, Units of measure 
10.2 Uncertainty in experimental measurements, media and error 
10.3 Chemical transformation in the everyday life 
10.4 Interpretation of label in commercial products (beverages, 
 food, chemicals, etc) 
10.5 Main environmental issues (Acid rain, greenhouse effect, 
 smog…) 
10.5 Security rules 

Il sillabo versione 2.0: Giugno  2016 
http://www.conscienze.it/public/[TEST]/SyllabusCHIMICA2016.pdf 



Commissione elaborazione quesiti dei test 
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• Gigliola Lusvardi   Unimore 2014-2018 

• Guido de Guidi   Unict  2014-2018 

• Ugo Cosentino (past coord.) Unimib  2014-2015 

• Maria Francesca Fochi  Unibo  2016-2018 

 

 



Revisione critica e implementazione del vecchio database 
(circa 250 domande) 

• Il sillabo si è evoluto in parallelo alla revisione del database dal quale 
erano stati ottenuti i test 2010-2013 

• La nuova commissione ha preparato annualmente nuove batterie di 
test arricchendo il database (che sta raggiungendo 500 domande) 

• Aggiunta della quinta risposta 
• Assegnazione del coefficiente di difficoltà (1-5) 
• Re-editing del linguaggio delle domande e delle risposte 
• Eliminazione di molte domande del vecchio database 

 

Linee guida per la revisione 
• Attinenza alla ristrutturazione dei programmi di chimica negli IIS 
• Eliminazione di domande con contenuti didattici obsoleti 
• Aver presente una visione realistica della preparazione degli studenti 
• Dal 2018 revisione critica dei coefficienti di difficoltà in base alle 

statistiche nazionali 
 

 
 



Criteri per la preparazione dei quesiti 
• Preparazione di sei «batterie» da dieci domande 

• In ogni batteria deve contenere una domanda per ogni 
«contenitore» del sillabo 

• Ogni batteria deve contenere possibilmente una sola 
domanda con difficoltà 5 e una sola con difficoltà 1 

• La media aritmetica di difficoltà per ogni batteria deve 
risultare abbastanza costante (circa 2.8-3) 

• Questo lavoro viene ripetuto per ogni sessione di test 
(primavera e autunno) 

• Link al foglio excel 

 

Database_Chimica_su cisia_settembre_2016_Gruppo_V2.xlsx.xlsx
Database_Chimica_su cisia_settembre_2016_Gruppo_V2.xlsx.xlsx


Confronto con i docenti 
• Attività PNLS Unict: confronto con le commissioni territoriali 

di docenti delle scuole 

• Revisione critica dei test di accesso pubblicati 2010-2016 

 
4000 test di autovalutazione 11 
poli didattici 

 

Catania I e II 

Scordia (CT) 

Paternò(CT) 

Siracusa 

Pachino(SR) 

Modica (RG) 

Comiso(RG) 

Piazza Armerina (EN) 

Caltanissetta 

Gela(CL) 
 

 

 

 

Poli didattici Sicilia orientale. 







Dal 2018 revisione critica dei coefficienti di 
difficoltà in base alle statistiche nazionali 



REVISORE 
Area 
tematica 

ID domanda Stato Difficoltà 
Difficoltà 
calcolata 

Propos
ta n. 
volte 

% esatte % errate % nulle 
% risposta 
A 

% risposta 
B 

% risposta 
C 

% risposta 
D 

% risposta 
E 

NOTE 
COMMEN
TI 

DA 
ELIMINAR

E 

SELEZIONE 
NUOVA 

GdG 

CHIMICA - 
SCIENZE - 
TOLC 61551 Pubblicata difficile 0,4245 318 42,45% 39,94% 17,61% 42,45% 15,72% 3,77% 4,09% 16,35% ok     

GdG 

CHIMICA - 
SCIENZE - 
TOLC 61552 Pubblicata media 0,0755 318 7,55% 74,53% 17,92% 7,55% 12,58% 38,05% 12,26% 11,64%     X 

GdG 

CHIMICA - 
SCIENZE - 
TOLC 61607 Pubblicata difficile 0,3555 211 35,55% 29,86% 34,60% 35,55% 8,53% 9,48% 5,21% 6,64%       

GdG 

Macroscop
ic 
properties 
of matter 39749 

Non 
pubblicata facile 0 0 0% 0% 0% 0% 0% 0% 0% 0% ok   X 

GdG 

Macroscop
ic 
properties 
of matter 39758 

Non 
pubblicata media 0 0 0% 0% 0% 0% 0% 0% 0% 0% ok   X 

GdG 

Macroscop
ic 
properties 
of matter 39767 

Non 
pubblicata media 0 0 0% 0% 0% 0% 0% 0% 0% 0% ok     

GdG 

Macroscop
ic 
properties 
of matter 39774 Pubblicata media 0,5396 543 53,96% 30,20% 15,84% 12,71% 11,42% 53,96% 4,05% 2,03%       

Dal 2018 revisione critica dei coefficienti di 
difficoltà in base alle statistiche nazionali 




