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1. The beginnings of modern chemistry:
Robert Boyle and Antoine Lavoisier

2. Some famous chemists of the last
centuries

3. Branches of modern Chemistry
4. The Scientific Method
5. The Periodic Table of Elements

6. Techniques and instruments
used in the lab

7. Further developments:
- Environmental chemistry
- Green chemistry

Appendix:
How to write a scientific report

Language skills

» Reading: Skimming and scanning,
understanding scientific vocabulary, looking
for specific information, identifying key words.

» Writing: Summarizing, Asking/Answering
questions, writing simple texts, reporting
personal experiences, writing (scientific)
reports, comparing topics, completing grids/
schemes/maps.

» Listening: Understanding the global meaning,
understanding specific information.

» Speaking: Reporting about personal
experiences, reporting about previous
knowledge, discussing in groups or in pairs,
reporting and discussing results, summarizing,
expressing opinions, describing pictures.

Aims and Competences

» Learn what chemistry deals with.

» Learn about the scientific method.

» Understand some common
techniques used in a lab.

» Learn about the different branches
of chemistry.

» Understand how the Periodic Table
of Elements is organized.

» Learn about new developments
in Chemistry.

An overview on Chemistry
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Warming up
1 Answer these questions.

1 Do you study Chemistry at school?

What branches of Chemistry are you interested in?

2 Do you remember the name of some famous chemists?

3 Why is Chemistry particularly important nowadays?

2 Look at the pictures and describe them.

3 Match each picture to the corresponding caption.

1 Forensic scientist examining hair

2 Scientist working with microscope

3 The Periodic Table of Elements

4 Chromatograph for High Performance Liquid Chromatography (HPLC)

5 Preparation of samples for vertical electrophoresis.

6 A laboratory assistant taking a water sample

1 .......... 2 .......... 3 .......... 4 .......... 5 .......... 6 ..........

A B

C D

E F
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Step 1
The beginnings of modern chemistry:
Robert Boyle and Antoine Lavoisier

READING CORNER

Robert Boyle (1627-1691)

The modern age of Chemistry is considered to start in
1661 when the English chemist Robert Boyle published
his book The Sceptical Chymist, seen as the cornerstone

book in the field of chemistry. Boyle proposed that
scientists should start from basic principles in
formulating their theories and affirmed that any theory
has to be proved by a series of experiments. Boyle’s
Law states that, under a closed system with constant
pressure, the pressure and volume of a gas are inversely
proportional. For all these reasons, Robert Boyle can be
considered the forerunner of modern Chemistry.

Antoine Lavoisier (1743-1794)

Innovative and scientific approaches encouraged the
rapid development of chemistry; Antoine-Laurent de
Lavoisierwas a French nobleman well-known both in the
chemical and in the biological field; his Traité Élémentaire
de Chimie (Elementary Treatise on Chemistry, 1789,
translated into English by the Scotsman Robert Kerr) is
considered the first modern chemistry textbook, which
presents a unified view of new theories of chemistry,
and denies the existence of phlogiston. It also explains
the concept of an element as a substance that could
not be broken down by any known method of chemical
analysis, and presented Lavoisier’s theory of the formation of chemical compounds
from elements. Lavoisier developed the “law of conservation of mass” which states
that for any closed system, the mass of the system must remain constant over time.
He also proved that sulfur was an element and
named the elements oxygen and hydrogen. He also
helped construct the metric system, wrote the first
extensive list of elements, and helped to reform
chemical nomenclature. His experiments paved the
way for modern chemistry, this is why he is known
as the Father of modern chemistry.

A plaque in Oxford marking the location where

Robert Boyle discovered Boyles Law, taken

on 12th August 2016.

Antoine Laurent Lavoisier - French naturalist,

founder of modern chemistry.

In early chemical theories,

Phlogiston was the hypothetical

principle of fire, of which

every combustible substance

was in part composed. The

phenomenon of burning, now

called oxidation, was caused by the

liberation of phlogiston, with the

dephlogisticated substance left as

ash or residue.

? Do you know

Glossary

cornerstone /ˈkɔː(r)nə(r)ˌstəʊn/= the basic part of
something, on which everything depends
unified /ˈjuːnɪfaɪd/= intended to explain all the
details in a structured way
to deny /dɪˈnaɪ/= to say that something is not true
or does not exist
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PAIR WORK

4 Read the passages again and complete with the missing information.

in 1661 published …............
formulated the law

stating that …...............….

ROBERT BOYLE

proposed that scientists

should …...............….....

stated that any theory has to

be proven by .................

can be considered the

…..............................….

helped reform ……............

recognised and named

…..............................….

wrote the first extensive

…..............................….

helped build the

…............…

ANTOINE LAVOISIER

is known as …................…

elaborated the law of ……
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Step 2
Some famous chemists
of the last centuries

At home, students do a personal research on some famous
chemists. In class, they compare their notes and give a speech
about each of them.

Amedeo Avogadro (1776-1856)

Sir Humphry Davy (1778-1829)

Joseph Louis Gay-Lussac (1778-1850)

Jons Jacob Berzelius (1779-1848)

John Dalton (1766-1844)

Stanislao Cannizzaro (1826-1910)

Alfred Nobel (1833-1896)

Marie Curie (1867-1934)

Linus Carl Pauling (1901-1994)

Giulio Natta (1903-1979).

5 Match the chemists in column A with the sentences in column B.

Column A

A Dalton

B Avogadro

C Davy

D Gay-Lussac

E Berzelius

Column B

1 Italian chemist who theorized that at equal pressures

and temperatures, two gases of the same volume would

always have the same number of molecules.

2 Italian chemist who discovered that when benzaldehyde

is treated with concentrated base, both benzoic acid and

benzyl alcohol are produced; this reaction takes his name.

3 Swedish chemist best known for his invention of dynamite

and an explosive device called a blasting cap, which

inaugurated the modern use of high explosives. He also

founded a famous Prize.

4 Italian chemist who contributed to the development of

high polymers useful in the manufacture of films, plastics,

fibres, and synthetic rubber. Using Ziegler’s catalysts,

he experimented with the polymerization of propylene

and obtained polypropylenes of highly regular molecular

structure.

5 British chemist best known for his contributions to the

discoveries of chlorine and iodine and for his invention of a

safety lamp that greatly improved safety for miners.



An overview on Chemistry1

16

F Cannizzaro

G Nobel

H Curie

I Pauling

J Natta

A ........ B ........ C ........ D ......... E ......... F ......... G ......... H ........ I ........ J ........

6 Answer the questions.

1 Who of the previous chemists won the Nobel prize?

2 Who won the last Nobel prize in Chemistry? Why?

3 Who was the first female Nobel Prize winner?

6 American chemist whose discovery of the spiral structure

of proteins paved the way for the discovery of DNA’s

double-helix.

7 The atomic theory of this English chemist proposed

that all matter was composed of atoms, indivisible and

indestructible building blocks. While all atoms of an

element were identical, different elements had atoms of

differing size and mass.

8 Swedish chemist who established the law of constant

proportions, which states that the elements in inorganic

substances are bound together in definite proportions by

weight.

9 Russian chemist, a pioneer in researching radioactivity;

her contributions to the study of radium and radiation

were instrumental to the future development of the atomic

bomb.

10 French chemist whose law states that the pressure of

a given mass of gas varies directly with the absolute

temperature of the gas, when the volume is kept constant.

Sculpture of Marie Sklodowska-Curie holding a graphic symbol of Polonium in her hand. Warsaw, Poland.
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Step 3
Branches of modern Chemistry

READING CORNER

During the 1700s and early 1800s, most chemists believed that there were two main
branches of chemistry: organic and inorganic. These two branches still exist today,
together with many others.

1 Organic Chemistry is the study of the compounds of carbon.This branch of chemistry
is important to the petrochemical, pharmaceutical and textile industries. All living
organisms have traces of carbon.

2 Inorganic Chemistry is the study of substances of non-living origin.
3 Physical Chemistry deals with the relations between the physical properties of

substances and their chemical formations along with their changes.
4 Biochemistry is a science between biologyand chemistry.It concerns the composition

and chemical reactions that take place in the formation of living species.
5 Analytical Chemistry mostly deals with the composition of substances. It tries to

improve means of measuring chemical composition of natural and artificial
materials. In medicine, this is the basis of clinical laboratory tests for disease
diagnosis. Also, the nutritional value of the food we eat is determined through
chemical analysis.

6 Computational Chemistry aims to create efficient computer programs to calculate
the properties of molecules.

7 Environmental Chemistry is the study of the chemical and biochemical phenomena
occurring in natural places. Environmental chemistry uses quantitative analysis to
better understand the chemistry of natural systems.

8 Geochemistry involves the study of the chemical composition of the Earth and other
planets, chemical processes and reactions involving the composition of rocks and
soils.

9 Medicinal chemistry lies between chemistry and pharmacy and is involved with
developing pharmaceutical drugs.

10 Nuclear chemistry deals with radioactivity, nuclear processes and nuclear properties.
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7 Some branches of chemistry are interdisciplinary; can you guess which
ones?

Geochemistry Geology and Chemistry

1. ............................................................................................

2. ............................................................................................

6. ............................................................................................

3. ............................................................................................

7. ............................................................................................

4. ............................................................................................

8. ............................................................................................

5. ............................................................................................

9. ............................................................................................

BRANCHES OF CHEMISTRY

COOPERATIVE LEARNING

8 What are the branches of chemistry you study at school? How many hours
a week? Do you know other branches of chemistry taught in other schools?
Check and report to the class.
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Step 4
The Scientific Method

At home, students do a personal research on the scientific method
as it is commonly used in scientific studies and publications.

In class, some of them give a speech about it. A class discussion, guided by
the teacher, will follow.

LISTENING CORNER

9
01

Listen to the passage twice, then complete the sentences.

The Scientific Method
The scientific method is a process for experimentation used to observe, analyse and
answer questions. Scientists use the scientific method to search for cause and effect
relationships in nature. In other words, they design an experiment so that changes to
one item cause something else to vary in a predictable way.
The problem in any experiment is, therefore, solved step by step. The step-by-step
approach is what we call SCIENTIFIC METHOD. It is a systematic way of problem
solving used by scientists.
The basic steps to be followed in the scientific method are:
1 .............................. stating what you want to investigate or study.
2 .............................. and collect information on the problem, taking notes about

important data and ..............................

3 .............................. which would help you find out what the answer to your problem
might be.

4 .............................. to test your hypothesis. Observe attentively, registering even the
smallest detail, as everything can be significant.

5 .............................. gathering and organizing them in appropriate charts.

6 .............................. interpreting and evaluating the information gathered.
7 .............................. in order to answer the problem stated. If the problem is still

unsolved, try a new approach or perform another experiment. Repeat the steps from
the beginning until a solution becomes clear.

Glossary

predictable /prɪˈdɪktəb(ə)l/= something which happens in the way that you would expect
step by step /step baɪ step/= explaining each stage of a process in a clear and simple way
to gather /ˈɡæðə(r)/= to look for and find information or documents in different places
chart /tʃɑː(r)t/= a list, drawing, or graph showing information in a way that is easy to
understand
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10 Complete the following chart.

1. Ask questions and state problems.

2. Collect .......................................................

3. Construct a ................................................

4. Test the hypothesis through ......................

5. Record .......................................................

6. Analyze .....................................................

Hypothesis is true
Hypothesis is false

or only partially true
8. Try it again!

11 Describe an experiment carried out at school in which
you followed the scientific method to prove your
hypothesis. (oral/written)

7. State a ......................................................
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What do you know about Chemistry?

Choose the correct answer, then check your results
with the teacher.

1. The science that concerns the study of matter, its structure and the changes
in composition that matter undergoes is:

a o Biology

b o Chemistry

c o Ecology

d o Physics

2. When a chemist carries out an experiment, the substance that is being tested
is called:

a o sample

b o law

c o theory

d o variable

3. After making an observation and proposing a hypothesis, the next step of a
scientist should be:

a o ask other scientists for advice

b o carry out experiments

c o analyze the data

d o state the conclusion

4. A famous chemist, who established the science of Modern Chemistry, said:
“One may take it for granted that in every reaction there is an equal quantity of
matter before and after.” Who is this famous chemist?

a o John Dalton

b o Alexander Fleming

c o Robert Boyle

d o Antoine Lavoisier

5. Scientists gather information using their five senses. What do they do?

a o state their conclusion

b o gather data through observation

c o formulate hypothesis based on the gathered data

d o measure the exact quantity compared to the other quantities

6. The scientific method of solving a problem follows the sequence:

a o hypothesize, conclude, experiment

b o hypothesize, experiment, conclude

c o conclude, hypothesize, experiment

d o experiment, hypothesize, conclude
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Step 5
The Periodic Table of Elements
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SPEAKING CORNER

12 Look at the image and describe the main characteristics of the Periodic
Table of Elements.

02
READING CORNER

The Periodic Table of Elements - History
The Russian chemistry professor Dmitri Ivanovich Mendeleev and Julius Lothar Meyer,
independently one from the other, published their periodic tables in 1869 and 1870,
respectively. They both constructed their tables in a similar manner: by listing the
elements in a row or column in order of atomic weight and starting a new row or column
when the characteristics of the elements began to repeat.
The success of Mendeleev’s table derived from two decisions he made; firstly, he left gaps
in the table when it seemed that the corresponding element had not yet been discovered,
so predicting the properties of
missing elements. Secondly,
he occasionally ignored the
order suggested by the atomic
weights and switched adjacent
elements, such as cobalt and
nickel, to better classify them
intochemical families.Withthe
development of theories about
atomic structure, it became
obvious that Mendeleev had
listed the elements in order of
increasing atomic number.
After Mendeleev published
his periodic table, the gaps he
had left were filled as chemists
discovered more chemical
elements.

SPEAKING | WRITING CORNER

13 Working in pairs with a partner, ask and answer the questions. Then, write
down the answers.

1 Who published the first periodic tables of elements?

2 Were their tables very different?

3 Why did Mendeleev’s table spread more rapidly and successfully than Meyer’s one?

4 What happened to Mendeleev’s table with the development of new theories?

Saint Petersburg, Russia - December 8, 2018: Monument to the famous scientist Dmitri

Ivanovich Mendeleev, the author of the Periodic Table.
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LISTENING CORNER

14
03

Listen to the passage twice, then fill in the gaps.

The Periodic Table of Elements - Description
In the periodic table elements are classified according to (1)...................... (group or
family) and (2)...................... (period).
Groups are considered the most important (3)...................... the elements. In some

groups, the elements have very similar properties
and show a clear trend in (4)...................... down the
group. Some other groups display (5)......................

similarities and elements are referred to simply by
their group numbers.
Although groups are the most common way of
classifying elements, there are some (6)......................

of the periodic table where the horizontal trends and
similarities in properties are more significant than
vertical group trends.
The chemical elements are also (7)......................

together in other ways. Some of these groupings
are often illustrated on the periodic table, such as
(8)......................, (9)......................, and (10).......................
Other informal groupings exist, such as the
(11)...................... and the (12).......................

READING CORNER

The International Year of the Periodic Table
Mendeleev’s periodic table of elements has grown and
developed over the years. Notable discoveries include the
1886 findings of radium (Ra) and polonium (Po) by Pierre and
Marie Curie, and George de Hevesy’s collaborative discovery
of hafnium (Hf). In December, 2016, four new elements
were added: Nihonium (Nh), element 113, Moscovium (Mc),
element 115, Tennessine (Ts), element 117, Oganesson (Og),
element 118. The periodic table of elements is one of the
most significant achievements in science; it not only groups
the chemical elements, but it also enables us to predict
chemical reactions. To celebrate it, the UN named 2019 the
International Year of the Periodic Table (IYPT2019).

15 Find more information on the International Year of the Periodic Table and
report to the class.

Elements from period one and two of the periodic table,

namely, hydrogen, helium, lithium, beryllium, boron, carbon,

nitrogen, oxygen, fluorine and neon.

Stockport, Cheshire, UK, 2019. Chemit the

frog. Celebration of the international year of

the periodic table, IYPT, with a model of a frog

wearing a waistcoat with a periodic table pattern.
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Step 6
Techniques and instruments used in the lab

READING CORNER

16 Read the first part of the passage and fill in the gaps choosing from the
following words/sentences.

constituent colours • electromagnetic radiation • mass-to-charge • first vaporized, then ionized •

to bend • extremely precise • crystals • high-purity • nanometer-scale • wavelength

Spectroscopy
It is the study of how light is subdivided into its (1)...................... when molecules
interact with an (2)...................... . More precisely, spectroscopy is concerned with the
interaction between matter and radiation. By examining the colours, one can determine
the properties of the sample being studied, as the colours of the light reflect the energy
states.

Mass spectrometry
It measures (3)...................... ratio of molecules using electric and magnetic fields. Its
work is based on the idea that any different substance has a different mass.To determine
the mass of chemicals in a sample, this one is (4)....................... . The resulting ionized
gas is accelerated through a chamber. Because ionized gases respond to magnetic
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fields, a magnet on the wall of the chamber is used (5)...................... the ions towards a
detector. Lighter ions are bent quickly towards the detector, while heavier ions are bent
at a slower rate. The resulting distribution of ions, called a mass spectra, can be used to
determine the content of the original sample.

X-ray crystallography
X-ray crystallography is an (6)......................, but also difficult and expensive means of
analysing the exact structure of a given molecule in a crystal* lattice.
Because a lot of substances produce (7)...................... (including salts, metals, minerals,
semiconductors, and various inorganic, organic, and biological molecules) x-ray
crystallography is essential to many scientific fields.
To analyze a sample using x-ray crystallography, first one must obtain a (8)......................

crystal of the material to be studied with a very regular structure. This is often the
hardest part as numerous crystals have (9)...................... defects which make x-ray
crystallography difficult.
Next, the sample is subjected to an intense beam of x-rays of a uniform (10)......................;
as they reflect off the sample, these x-rays produce a diffraction pattern which is
analysed by the chemist.
X-ray crystallography is famous for being the tool first used to discover the structure of
DNA.

* A crystal is any regularly repeating arrangement of unit cells ranging in size from less than 100
atoms to tens of thousands.

X-Ray crystallography scientific equipment used to resolve three-dimensional structure of biological molecules such as

proteins and DNA.
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A calorimeter used for measuring the heat of chemical reactions.

READING CORNER

17 Read the second part of the text.

Thermal analyses
As any chemical process may either absorb or release energy, and this energy is often
in the form of heat, thermal analysis measures the interaction of a material and heat.

Calorimetry
It determines how much heat is absorbed or released by observing the temperature
before and after the process. By determining the temperature difference, scientists can
calculate how much energy was absorbed or released.

Thermogravimetric analysis
It is a technique used in science and industry to analyse how a solid sample changes as
it is gradually warmed. The sample may change due to moisture loss, changes in crystal
structure, or molecular changes due to decomposition. The analysis of samples is done
in a controlled environment in which the sample is weighed continuously while it is
heated.
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SPEAKING | WRITING CORNER

18 Working in pairs with a partner, ask and answer the questions. Then, write
down the answers.

1 What type of analysis is concerned with the relationship between matter and

radiation?

2 How does spectroscopy work?

3 What type of analysis is based on the principle that any different substance has a

different mass?

4 What is a mass spectrometer? How does it work?

5 Why is X-ray crystallography famous?

6 Are X-ray crystallography analyses commonly used at school? Why?

7 What thermal analyses do you know?

Electrochemical analyses
They measure the electric potential in volts and/or the electric current in amps in an
electrochemical cell containing the analyte.

COOPERATIVE LEARNING

19 With the help of your teacher of Chemistry, briefly describe the following
electrochemical analyses:

¹ Potentiometry

¹ Conductimetry

¹ Polarography

20 Now, read these three definitions and decide which type of analysis they
refer to.

1 It is the measurement of the conductance of a solution, during a reaction or titration.

During the titration, one of the ions is replaced by the other. As these two ions differ

in the ionic conductivity, the conductivity of the solution varies during the course of

titration. .......................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

2 It is used to identify the majority of the chemical elements and numerous types of

organic compounds. The method is also applicable to the analysis of alloys and to

various inorganic compounds. ...................................................................................

.....................................................................................................................................

.....................................................................................................................................

3 It is a method for the measurement of electrical potential. It is employed to find the

concentration of a solute in solution.

Two electrodes are placed in the sample solution to show the potential difference by

the addition of the titrant or by the change in the concentration of the ions. ............

.....................................................................................................................................

.....................................................................................................................................
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READING CORNER

Separation processes
Separation processes are used to
decrease the complexity of material
mixtures. Chromatography and
Electrophoresis are representative of
this field.

Chromatography (1)
Chromatography is a process used
to isolate the various components of
a mixture. There are various types of
chromatographyinuse,includinggas,liquid,paper,andgelpermeationchromatography.
These same general principles are found in all types of chromatography: components
of a mixture are partitioned between a moving phase and a stationary phase depending
on their relative affinities for the two phases.

21 In the following scheme the most common types of chromatography are
synthetized, fill in the table with the help of your teacher of Chemistry.

Fine granular material in a column • Liquid • Used for quick drug screening • Gas • Widely used
instrumental method, often in combination with Mass Spectrometry • Water adsorbing paper

Type of
chromatography

Moving phase Stationary phase Comments

Paper
chromatography

Liquid

...............................

Simple,
inexpensive

Thin layer
chromatography
(TLC)

...............................

Fine granular layer of
material on plastic or
glass backing

...............................

Gas chromatography
(GC)

...............................

Fine granular material
in a column

...............................

Liquid
chromatography

Liquid

...............................

HPLC (high
performance LC)
is an instrumental
method similar to
gc; done at room
temp.

Gas chromatograph
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Chromatography (2)
Chromatography is an extremely useful method of
analysis in a variety of fields, including pure and
applied sciences, forensics, and athletics, among
many others. The process relies on the fact that
different molecules will behave in different ways
whentheyaredissolvedinasolventandmovedacross
an absorbent medium.This process can get extremely
precise: using a preparative chromatography
technique, for example, a scientist can isolate two
strands of DNA which differ by only a few pieces of
information. In analytical chromatography, the goal
is to figure out what is in a sample. Drug testing,
for instance, relies on analytical chromatography to
isolate illicit substances in urine and blood samples.
The use of lasers to construct a new generation of
chromatographic detectors has satisfied the need
for low volume detection and high sensitivity. The
unique properties of laser radiation have been
used to advantage in designing new approaches
to the detection of optical absorbance through
fluorescence emission and thermal effects.

DNA electrophoresis
DNA electrophoresis is used to sort DNA molecules
by length. Pieces of DNA are suspended in a tray of
gel and subjected to an electric field, which causes
them to migrate toward one end of the tray. The DNA separates out into bands, with
the distance from the electrode corresponding to length of the strand. The technique
plays a role in identifying genes for several types
of genetic research, including disease diagnosis.

22 What separation processes do you carry
out in your chemistry lab? Describe an
experiment.

Microscopy
It is used to visualize single molecules, single biological cells,
biological tissues and nanomaterials.

Lab-on-chip techniques
They integrate multiple laboratory functions on a single chip
of only a few square millimeters or centimeters in size and that
are capable of handling extremely small fluid volumes. Among
their uses are real-time polymerase chain reactions (used to amplify
small DNA strands into more manageable samples), immunoassays, which diagnose

Quartz cuvette for laser chromatography.

Loading samples and running an agarose gel

for electrophoresis. Gel electrophoresis is the

standard lab procedure for separating DNA.

Microscopy

Combinations of the above

techniques produce “hybrid”

or “hyphenated” techniques.

? Do you know
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diseases based on antigen/antibody presence,
dielectrophoresis, used to detect certain cell
types, and blood sample preparation, such as the
extraction of DNA from red blood cells.
In the near future, lab-on-chip devices could
lead to a pinhead-sized implant or skin-mounted
device able to almost instantly detect the presence
of disease bacteria or biochemical agents in the
bloodstream. In this way, doctors may be able to
make diagnoses quickly and accurately using
information transmitted from such a device.

Adpted from www.wisegeek.com

CLASS DISCUSSION

23 Specialized chemical analyses have more and more
often put into evidence the use of drugs in the sport
field; discuss the topic with your classmates, also
referring to cases you know. Then, write a short
report.

04
READING CORNER

From Chemistry to Forensic Science
The application of science in criminal investigations
is called forensic science or criminalistics. The first
requirement for a career as a forensic expert is a degree in
a physical or biological science. Famous criminalists have
often been trained as chemists since much of the work in
the crime lab just involves chemical analysis.
Forensic science seeks to assist judges in solving legal
cases, not only in criminal law but also in civil cases. The
subject is vast and
intersects with biology,
physics, chemistry,
mathematics, ballistics

and botany, with regard to analysis of handwritings,
ear prints, fingerprints and recorded sound.
Since eighties one precise biological technique has
transfigured forensic inquiry: the analysis of DNA.
The impact of forensic DNA identification technology
in the criminal justice process is quick and extensive.
In the mid of eighties “genetic fingerprinting” was
introduced in cases of serious crime and since then,
a regular use of “genetic profiling” is used in most
crime investigations.

Forensic technician taking DNA sample from

blood stain with cotton swab on murder

crime scene.

A lab-on-chip device integrates several laboratory

processes in one device.

Illustration of a human DNA.
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Such recognition typically engages the compilation of genetic material revealed at crime
scenes and the developing use of DNA profiling together with the construction of DNA

databases characterise the modes
of control and control policies of
recent and contemporary Western
European and North American
societies.

24 Write a proper question for each answer.

1 Its aim consists in assisting judges in solving legal cases, both criminal and civil

cases.

2 Biology, physics, chemistry, mathematics, ballistics and botany.

3 Handwritings, ear prints, fingerprints and recorded sound.

4 Since the ‘80s.

5 In most crime investigations.

6 By the developing use of DNA profiling together with the construction of DNA

databases.

05
READING CORNER

An ecological detective story
This account illustrates the use of both
solvent extraction and GLC-MS in the
separation and identification of drug samples.
Inthespringof1991,variousincidentswerereported
of eagles being found dead or dying near the small town of Kodiak in the USA. There was
no clear evidence of any disease, and nothing to suggest violent injury. Poisoning was
suspected. Inside the eagles’ stomachs, there were still pieces of undigested meat from
their last meal. They had clearly eaten well, but died soon afterwards. This suggested
that any poison that they may have eaten was not slow-acting, but had worked quickly.
A sample of the meat was macerated, acidified and filtered. The aqueous extract was
then shaken with ether and the layers separated. No identifiable drugs or poisons were
found at first, but the mass spectrometer identified a component as pentobarbital, a
popular short-acting barbiturate derivative used primarily as a sedative.
The next stage was to identify the source of the meat. A positive reaction with cat
serum was obtained by extracting the proteins from the meat and testing them with
samples of serum from various species of animal. Further investigations found that
the local animal shelter had been inundated with stray cats for which they could find
no homes, so they had painlessly “put them to sleep” with large doses of pentobarbital.
Unfortunately, they had not buried the cats’ bodies deep enough for the eagles not to
find them. Once the source of the poison had been identified, the animal shelter was
much more careful about the disposal of the dead bodies, and the eagle population is
now back to its normal level.

Adapted from www.scribd.com

Glossary

seek /siːk/= ask for something, or to try to get something
ballistics /bəˈlɪstɪks/= the scientific study of the movement of objects or
weapons that are fired into the air
transfigure /trænsˈfɪɡə(r)/= to change the appearance of someone or
something, especially in a way that makes them look beautiful
recognition /ˌrekəɡˈnɪʃ(ə)n/= the ability to recognize a thing
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GROUP WORK

25 Students first read the article at home, then
they discuss its content in class, expressing
their opinion on the events.

WRITING CORNER

26 Write a short text (120/150 words) describing
the role of chemical analysis in the previous story.

SPEAKING CORNER

27 Do you remember other apparently mysterious events explained thanks to
specialized analysis? Describe them to the rest of the class.

LISTENING CORNER

Gunda Köllensperger, professor in analytical chemistry at the University of Natural
Resources and Applied Life Sciences in Vienna, talks to a journalist of the Journal of the
Royal Society of Chemistry about analytical chemistry (and crime fiction!).

28
06

Listen to her interview and fill in the gaps.

I.: You are a member of the editorial board of the Journal of Analytical Atomic

Spectrometry (JAAS), did you want to be a scientist 25 years ago?

G.: 25 years ago I was a teenager (1)...................... in a village where the usual academic
professions were medical doctors, teachers or pharmacists, not research scientists. I
learned about the periodic table for the first time when I was 12 and I was the only child
in the classroom who liked it! That was my first contact with chemistry, but I wouldn’t
say that at that time I had the feeling I would become a scientist…

I.: How is analytical chemistry evolving?

G.: Analytical chemistry is moving more (2)......................

applications. The task of the analytical chemist is to design
experiments in collaboration with people in biology or
medicine.

I.: You work in an interdisciplinary field, does that

motivate you?

G.: That is what I really like about my job. I am a
chemist working at a biotechnology faculty, and the
biochemists and chemists learn from each other.
This interaction is an (3)...................... experience and
I am really happy to be in such a lively atmosphere.
You always try to (4)...................... what the problems of
your collaborators are and what could be done for them by
creating and developing new methods.

GLC-MS stands for

Gas-Liquid Chromatography-

Mass Spectrometry

? Do you know



An overview on Chemistry1

34

I.: What do you enjoy most about working with students?

G.: The work with the PhD students is the most important thing I
do, they are the people I (5)...................... to do the experiments.

I enjoy working with students when they are critical; I like
to see them recognise good ideas and be (6)......................

to discuss, challenge and even argue with me. I still do
experiments in the lab as well. I think this is very important,
otherwise you are too far away from your students and what

they do and (7)...................... .

I.: What inspires you?

G.: I have my best
ideas talking to

people, listening to what
their problem is, going back to

my lab and thinking about the best way to
address it, (8)...................... it is normally
more difficult than you first thought!

I.: If you weren’t a scientist, what would

you be?

G.: I would like to write crime fiction.
The classic “whodunnit?” was always
enthralling for me.

Adapted from www.rsc.org

SPEAKING | WRITING CORNER

29 Working in pairs with a partner, ask and answer the questions. Then, write
down the answers.

1 What did Gunda think of Chemistry when she was a teenager?

2 What are her reflections on analytical chemistry?

3 What does she think about interdisciplinary cooperation?

4 What is her opinion about her students?

5 How does she get her ideas?

6 What would she like to do if she weren’t a scientist? Can you guess why?

GROUP WORK

30 Together with a group of classmates, write a detective story based on the
importance of modern chemical analysis (220-250 words); then read it to
the rest of the class.

Glossary

PhD = Doctor of Philosophy; in English-speaking
countries it is a postgraduate academic degree.
whodunnit? (“Who[‘s] done it?”) = a story or play
about a murder in which the identity of the murderer
is not revealed until the end.



35

Step 7
Further developments

READING CORNER

Environmental Chemistry

Environmental Chemistry is about the chemical
processes that take place in the water, air, terrestrial
and living environment, considering the effects of
human activity on them. In other words, it is the
study of the sources, reactions, transport, and fates
of chemical species involving all environmental
spheres. It interacts with different subjects, such as
astrochemistry,atmosphericchemistry,environmental
modelling, geochemistry, marine chemistry and
pollution remediation. It includes the environmental
impact of pollutants, the reduction of contamination
and management of the environment.

31 Match the subject to its definition.

Column A

A astrochemistry

B atmospheric chemistry

C environmental modelling

D geochemistry

E marine chemistry

F pollution remediation

A ........ B ........ C ........ D ......... E ......... F .........

A scientist examining the liquid contents of a flask.

Column B

1 creation and use of mathematical models of the

environment that deal with representation of

processes that occur in the real world in space and

time.

2 removal of pollutants, including chemical

substances and/or energy, having a negative impact

on the environment. Frequent targets include: soils,

sediments and watercourses.

3 study of the chemical composition, the distribution

and the chemical properties of substances and

chemical processes in oceans, as well as the

development and utilization of marine resources.

4 study of formation, destruction and excitation of

molecules in astronomical environments and their

influence on the structure, dynamics and evolution

of astronomical objects.

5 the study of the processes that control the

abundance, composition, and distribution of

chemical compounds and isotopes in geologic

environments.

6 study of the components of planetary atmospheres,

particularly that of the Earth.
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The major topics of environmental

chemistry are:

1 the hydrosphere, the atmosphere,
the geosphere, the biosphere,
and the anthroposphere;

2 energy and matter cycles;
3 energy and technology and its

effect on the environment;
4 industrial ecology;
5 interchange of materials

between the ‘spheres’;
6 the carbon cycle;
7 the nitrogen cycle;
8 the oxygen cycle;
9 the phosphorous cycle;
10 the sulfur cycle.

At home, students do a research on one of the ten topics
previously quoted. (2-3 students for each topic)

In class, after comparing their notes, a student per group will
give a speech about each topic. A class discussion,
guided by the teacher, will follow.

Green Chemistry

(or Sustainable Chemistry)
Green chemistry is the practice of chemical science in
a sustainable, safe, and non-polluting way, consuming
minimum amounts of energy and material resources
while producing virtually no wastes. Green Chemistry
attempts to reduce or eliminate the environmental
impact of the chemical enterprise by developing sustainable
technologies that are non-toxic to living organisms and the
environment. While environmental chemistry (a branch of chemistry which studies
the chemical processes that take place in nature) focuses on the effects of chemicals
on nature, green chemistry focuses on the environmental impact of chemistry itself. It
reduces pollution at its source by minimizing or eliminating the hazards of chemical
feedstocks, reagents, solvents, and potentially harmful products. This branch of
chemistry has 12 important principles to be followed.

Anthroposphere is the part of the

environment that is made or modified by

humans for use in human activities and

human habitats

? Do you know
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At home students do a research on Green Chemistry’s 12
principles. In class, they compare their notes, prepare a poster
where the 12 principles are written and explain their meaning to
the class.

32 Read these sentences on green chemistry and decide whether they are
True or False, then correct the false ones.

1 It applies across the life cycle of a chemical product, including

its design, manufacture, use, and ultimate disposal. T F

2 It is completely different from Sustainable chemistry. T F

3 It doesn’t consider pollution at the molecular level. T F

4 It applies innovative scientific solutions to real-world

environmental problems. T F

5 It is a philosophy that applies to Environmental chemistry. T F

6 It results in source reduction because it prevents

the generation of pollution. T F

7 It reduces the negative impacts of chemical products

and processes on human health and the environment. T F

8 It can’t lessen hazard from existing products and processes. T F

Principle What does it mean?

1 Prevent waste

2 Maximize atom economy

3 Design less hazardous chemical syntheses

4 Design safer chemicals and products

5 Use safer solvents and reaction conditions

6 Increase energy efficiency

7 Use renewable feedstocks

8 Avoid chemical derivatives

9 Use catalysts, not stoichiometric reagents

10 Design chemicals and products to degrade after use

11 Analyze in real time to prevent pollution

12 Minimize the potential for accidents
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33 Fill in the table choosing the correct sentences.

Environmental
chemistry

Green
Chemistry

A Definition 2

B Main Focus

C Rules & Principles

D Reducing the potential pollution

1 Has no rules or principles, but parameters to measure the quality of water, air and soil.

2 A branch of chemistry which studies and analyses the chemical processes that take

place in nature.

3 Focuses on chemical processes causing environmental pollution.

4 A chemical technique through which we manage the waste produced from chemical

processes.

5 Measures the degree of pollution in the environment and tries to reduce it.

6 Focuses on the environmental impact of chemistry.

7 Has 12 principles to be followed during chemical processes.

8 Tries to reduce pollution at its source.

34 After watching the video, answer these questions.

1 Describe Alkanes and Cicloalkanes.

2 What is the difference among them?

3 How can we distinguish these compounds from the other organic

compounds?

Scarica la app
GUARDA!
e inquadrami

Video

Alkanes and
Cicloalkanes
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REVISION MAP

AN OVERVIEW
ON CHEMISTRY 1

Robert Boyle (1627 –1691):

the most important facts of

his life

Antoine Lavoisier (1743

–1794): the most important

facts of his life

The beginning of

modern chemistry

Amedeo Avogadro

Stanislao Cannizzaro

Sir Humphry Davy

Alfred Nobel

Joseph Louis Gay-Lussac

Marie Curie

Jons Jacob Berzelius

Linus Carl Pauling

John Dalton

Some famous

chemists of the

last centuries
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AN OVERVIEW
ON CHEMISTRY 2

Ask questions and state problems

Analyze results

Collect information

History: Mendeleev and Meyer

Description: vertical columns
and horizontal rows

State a conclusion

Construct a hypothesis

Test the hypothesis through experiments

Record data

The Scientific

Method

The Periodic Table

of Elements

Organic Chemistry

Computational Chemistry

Inorganic Chemistry

Environmental Chemistry

Physical Chemistry

Geochemistry

Biochemistry

Medicinal chemistry

Analytical Chemistry

Nuclear chemistry

Branches of

modern Chemistry
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Look at the map and answer the questions.

1 Who are Robert Boyle and Antoine Lavoisier?

2 Write a short passage about three famous chemists of the last centuries.

3 What are the main branches of modern chemistry?

4 Describe at least three of them.

5 What are the steps of the Scientific Method? Describe them.

6 Describe the structure of the Periodic Table of Elements.

7 Describe two techniques /instruments used in the lab.

8 What is Chromatography?

9 Give some information about Environmental chemistry.

10 What is Green chemistry?

AN OVERVIEW
ON CHEMISTRY 3

Mass spectrometry

Spectroscopy

Environmental chemistry

Green chemistry

(Sustainable chemistry)

Lab-on-chip techniques

X- ray cristallographyTechniques and

instruments used

in the lab

Further

developments

Calorimetry

Thermogravimetric

analysis

Thermal analyses

Potentiometry

Conductimetry

Chromatography

Polarography

DNA
electrophoresis

Electrochemical analyses

Separation processes
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Appendix

How to write a scientific report
¹ Introduction: gives the purpose of the experiment/study.

Explain how you derived your hypothesis and how it

connects to previous research.

¹ Methods and Materials: clarifies the materials you used

and the way you carried out your experiment.

¹ Results: expresses the data in table form, as an easy-to-

read figure, or as percentages/ratios

¹ Discussion: considers whether the data you obtained

support the hypothesis

Make sure you fully understand everything about the experiment. If you don’t quite know

what went on in the lab, you will find it difficult to explain it satisfactorily to someone else.

Before starting to write your report, you should:

1 read your lab manual well;

2 ask your teacher/lab technician for advice;

3 plan the steps carefully with your lab partners;

4 check you have recorded the data carefully;

Once you’ve completed these steps, you can start to draft an effective lab report.

Narrative structure and Style
Describe what you did in the order in which you did it, remember you’re describing what

happened, so you should use past tense.

Use concise statements: science writing is more straightforward and concise than other

types of writing.

Use supporting details: a science report should explain exactly what happened during a

project or experiment. Any time you address a cause and effect in this sequence, you must

provide details to support your claims.

Avoid the “recipe” approach: “First, take a clean, dry 100 ml test tube from the rack. Next,

add 50 ml of distilled water.” You should be reporting what happened, not telling the reader

how to perform the experiment.

Avoid repetitions and vague language: repeat only what is necessary, that is, key words or

technical terms.

Be precise, specific and objective. Avoid: “There was a problem so we…” Use: “A problem

arose with… which meant it was necessary to…”. All claims and facts within a scientific

report must be devoid of intuition or emotion; sticking to facts is crucial.

Remember never to use contractions, abbreviations or slang.


