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lMepedmoea

[aHuit NociOHMK — Lie KypC aHrnincbkoi MOBU ANSt CTYAEHTIB,
MariCTpaHTiB Ta acnipaHTiB (i3nyHMX (hakybTETIB YHIBEPCUTETIB.

MocibHnk po3paxoBaHuin Ha 180 roguH ayaMTOPHWX 3aHATb
NPOTArOM NEPLUMX HYOTUPLOX CEMECTPIB i Ba3yeTbCa Ha OpUriHaNbHMX
TeKCTax i3 matM  po3ginie  3aranbHol - isnkn:  «MexaHikay,
«MonekynspHa, aTtomHa ismka, isuka sagpa», «OnTukay,
«Enektpuka i marHeT3m» Ta «AcTpodiaukar, SKi CTYAEHTW BUBYAKOTb
NPOTATOM MepLwux [BOX KYPCIB PIOHOK MOBOK Ha  (hisuyHOMY
(hakynbTeTi.

Y KOXHOMY ypoui nogaHo (pisuyHi HaBYanbHi TekcTn (obesr
1500-3500 3HakiB) Ansi €KCTEHCMBHOTO Ta IHTEHCMBHOMO YMTaHHS,
HanpaBneHi Ha 3anyyeHHs CTYAEHTIB [0 YMTaHHs iHPOpMaTUBHUX
TEKCTIB 3  Cne-UianbHOCTi, Ha CUCTEMATUYHE  HAKOMWUYEHHS
000B'A3KOBOr0 Ta MOTEH-LLAHOMO NEKCMYHOMO CIIOBHMKA ANS YATAHHS
Ta CMifKyBaHHS aHrMiNCbKOK MOBOK, IO BignoBigae MeTi Kypcy i
nporpami 3 iHO3eMHUX MOB 47151 NPU-POSHNYUX PaKynbTeTiB.

HaByaHHA eKCTeHCMBHOMY 6e3nepeknagHoMy YWTaHHK Y
LbOMY KypcCi noByaoBaHO Ha TekcTax, NoB'sA3aHuX 3 ManbyTHbO
crevwjanbHICTIO | 3HAaNOMUX CTydeHTaM PigHOK MOBOK. EKCTeHCMBHe
unTaHHs 6asyeTbCs Ha BUKOPWUCTAHHI MUHYMOrO JOCBIAY i BUMarae
NEeBHOrO PiBHA BOSIOAIHHA MOBOK Ta (DaxoBMX 3HaHb. TemaTuka
TEKCTIB  y3rokeHa 3 npodinto-toummn  Kadeapamut  (hisnyHOro
(hakynbtety JIHY imeHi [BaHa ®paHka.

Bnpasw, Wwo nogaHi Mmicns OCHOBHOTO TEKCTY, HanpaBreHi Ha
MOLYK CTydeHTamu MoTPiBHOI OCHOBHOI iHCpOpMaLii, Ha KOHTPOSb
PO3YMIHHS TEKCTY, Ha CTUCHEHHS | CKOPOYEHHs TeKCTy, Ha
iHTEpNpeTawito TEKCTY i BMiHHS BUCMOBUTK 0COBMCTE CTaBNEHHS OO
TEMM, L0 PO3IMAAAETLCS Y TEKCTI.

OcHOBHa aKTWBHa NeKCWka A0 TeKCTiB nogaHa y BurnsAgi
MOZENEN CroBOCMOMYyYeHb | CUCTEMATWU3yeTbCs  PisHUMM  6e3
nepeknagHnMu cnopo-6amu B Tekctax i BrnpaBax. Taka 6e3
nepeknagHa CeMaHTW3alis nekcukn 3abesnevye Oinbll  BUCOKWIA
piBEHb OBOMIOAIHHS MOBOK | CKepoBaHa Ha PO3BUTOK MOBHOI |



CMUCMOBOI  300TafKkM, a@ TakOX Ha BMiHHS OpiEHTYBaTUCH B
He3HalnoMOMY IHO3EMHOMY TeKCTi. Y BUNaaKy, AKLWO BKasaHWil MeTof
CeMaHTu3alil € HedoCTaTHIM, CTYLEHT MOXe 3'ACyBaTWM 3HAYEHHS
CnoBa 41 TepMiHy 3a [JOMOMOrOK CMOBHUKA (Pi3UYHOI NEKCWKW 3a
pegakuieto B.Kosmpcoekoro i B.LLeHaeposcbkoro (Kuis, «Pagax, 1996).

Buknagay mae 3amory BubupaTti MeHLi 3a po3MipoOM TeKCTH (4o
2000 3HakiB) AN iHTEHCMBHOrO O3HANOMMIOBANbHO-HABYAILHOIO
YnTaHHA. Ha umMx TekcTax BignpaubOBYETbCA TEXHiKa 03BY4yBaHHS
TEKCTY, 3OIMCHIOETbCA rpaMaTUYHWA aHani3, aKkTuBI3auis NeKCuKu,
nepeknag, AetanbHUM aHanis. Lli TekcTu [atTb CTyAeHTam 3Mory
006roBopIOBaT TEOPETUYHI MUTAHHA 3i CneuianbHOCTI aHrMiNCHKO
MOBOK. KOXEH TEeKCT onpaLbOBYETbCH HA OAHOMY-ABOX 3aHATTSX 3
NEeBHO KINbKICTIO Bigno-BigHWX BNpaB Ha HaroflocOM Ha AjanoriyHe
MOBIEHHS.

OkpemMi TEKCTW JNEKCUMYHWX BMpaB, LWO MOZaTLCA nicns
OCHOBHOrO TeKCTy, Mpu3HadveHi Ans nepekasy Ta nepeknagy 6es
CMOBHMKA 3 MeTOK MepeBipkM 3aCBOEHHS  JIEKCUKO-TpaMaTUYHKX
CTPYKTYp OCHOBHOrO TekcTy. Lli BnpaBu, y noegHaHHi 3i 3BOPOTHIM
nepeknagom, MalTb MEBHE BWXOBHE 3HAYEHHS, OCKINMbKA BOHY
HabnWxalTb HaBYarnbHy iANbHICTL A0 Man-OyTHLOI NPOdeCinHOI
poboTK i BUMarawTh Bif CTYAEHTIB Ha 3aHATTAX 3 iHO3EMHOI MOBU
30CepeMKEHOCTI, (haxoBMX 3HaHb Ta MOBHMX HAaBUYOK.

Y nocibHUKY Haronoc 3pobneHo Ha akTWBI3aLlo NEBHUX rpama-
TUYHUX SBWLY | CUHTAKCWYHWX KOHCTPYKUiM, LIO XapakTepHi Ans
HayKOBO-TEXHIYHOTO  CTWMKO, 30KpeMa, OCODNMBOCTI  BXWBAHHS
NacyBHWX KOH-CTPYKUin, 6e3ocoboBi hopmn Aiecnosa, nigpsaHi
PEYEHHsl,  KOHCTPYKUiA ~ «CKMagHWii  Jo4aTok»,  06'€KTUBHWA
IH(DIHITUBHWMIA ~ KOMMIIEKC,  KOHCTPYKUA  «CKMagHuM  nigMeT»:
CYD'EKTUBHWI iHOIHITUBHUA KOMMMEKC, FEPYHAINHI KOMMNNEKCK, pisHi
(yHKuii cnis “one”, “that”, “shall”, “will”, “should”, “would”. KoxeH ypok
MICTUTb  BMpaBM, CMPsMOBaHi Ha OBOMOAIHHA  CMOBOTBOPYMM
cnosocknagaHHam. OcCKinbky rpamaTuyHuin Matepian y nocCibHUKy 3
KOH-KDETHUX TeM aKTMBI3yETbCA Yy BrMpaBax CyTO NPaKTU4YHOrO
XapakTepy, PEeKOMEHJOBaHO 3BepTaTuca [0  rpamMaTUyHOro



pogatky nocibHuka .T. IcaeBoi «AHrniicbka MoBa Ans (isukiBy
(Kwis, 1997).

[icns KOXHOro PO3AiNy NoAAaKTLCA NMCLMOBI Ta YCHI 3aBAAHHS,
NpW3HaYeHi 4ns acnipaHTiB Ta MaricTpaHTiB (MO3HaYeHi 3ip0YKoLo).

Hocsig pob0oTy 3a LM KypCOM aHrMINCbKOI MOBU Ha (isnyHOMY
(akynbteTi JTHY imeHi IBaHa ®paHka CBigUMTb, LLO NOBHE OBOJIOAIHHS
MaTepianom Kypcy A03BONUTb CTYAEHTaM PO3BWMHYTM HaBuuki Oe3
NepeknagHoro YnTaHHs, NpOgecinHO-OPIEHTOBAHOTO  CMifIKyBaHHS,
afek-BaTHOrO  Mepeknagy  TekcTiB  3i  cheyjanmbHOCTI  Ta
iHTEHCUDiKyBaT camocC-TilHy poboTy CTyAeHTa, hOPMYKUM Y HbOMO
NOCTINHY LiKaBiCTb 4O Nped-MeTa BUBYEHHS, KOMW iHO3eMHa MOBa €
3acoboM MOrnubneHHs | po3WU-peHHs 3HaHb  CTydeHTa  3i
crnevjanbHOCTI.

ABTOpPU BUCMOBIIOOTL NOASKY AOLEHTOBI Kadeapn iHO3EMHUX
MOB Ans npupogHnumx akynbteTis JIHY imeHi IBaHa ®panka I.T.
IcaeBin 3a peLeH3yBaHHA | LiHHI 3ayBaXeHHS Ta NpOhecoposi
kacdbedpu iHO3EMHUX MOB NS ryMaHiTapHux cakynbtetis JTHY imeHi
IBaHa PpaHka K.A. Kycbko 3a 3a0X04eHHs | KOPUCHI nopaau.

ABTOpPMU



PART 2 MOLECULAR PHYSICS

Lesson 1
ATOM

Pre-reading tasks

I. Study the following terms and word-combinations used in the
text below and translate them into Ukrainian

chemical substance made up of elements, but looks and behaves quite
compound | differently, as a rule, from any of its component elements
chemical substance that cannot be decomposed or broken into more
element elementary substance by ordinary chemical means
chemical process that involves changes in the structure and energy
reaction content of atoms, molecules, or ions but not their nuclei
electron stable elementary patrticle present in all atoms, orbiting the
nucleus in numbers equal to the atomic humber of the element
neutron neutral elementary particle with a rest mass of 1.674 82 X 10-
27 kg and spin ¥; classified as a baryon. In the nucleus of an
atom it is stable but when free it decays
nucleus positively charged dense region at the centre of an atom, com-
posed of protons and neutrons, about which electrons orbit
orbital region surrounding an atomic nucleus in which the distribution
of electrons is given by a wave function
proton stable, positively charged elementary particle, found in atomic
nuclei in numbers equal to the atomic number of the element
quark any of a set of at least five hypothetical elementary particles
postulated together with their antiparticles to be fundamental
units of all baryons and mesons. The magnitude of their
charge is either two thirds or one third of that of the electron
react exert an equal force in the opposite direction to an acting
force; to undergo or cause to undergo a chemical reaction

Il. Read the text

Atom is tiny basic building blocks of matter. All the material
on Earth is composed of various combinations of atoms. Atoms
are the smallest particles of a chemical element that still exhibit all
the chemical properties unique to that element. A row of 100
million atoms would be only about a centimeter long.
Understanding atoms is the key to understanding the physical
world. More than 100 different elements exist in nature, each with
its own unique atomic makeup. The atoms of these elements
react with one another and combine in different ways to form a



virtually unlimited number of chemical compounds. When two or
more atoms combine, they form a molecule. For example, two
atoms of the element hydrogen (abbreviated H) combine with one
atom of the element oxygen (O) to form a molecule of water (H20).

Since all matter—from its formation in the early universe to
present-day biological systems—consists of atoms, understanding
their structure and properties plays a vital role in physics,
chemistry, and medicine. In fact, knowledge of atoms is essential
to the modern scientific understanding of the complex systems
that govern the physical and biological worlds. Atoms and the
compounds they form play a part in almost all processes that
occur on Earth and in space. All organisms rely on a set of
chemical compounds and chemical reactions to digest food,
transport energy, and reproduce. Stars such as the Sun rely on
reactions in atomic nuclei to produce energy. Scientists duplicate
these reactions in laboratories on Earth and study them to learn
about processes that occur throughout the universe.

Throughout history, people have sought to explain the world
in terms of its most basic parts. Ancient Greek philosophers
conceived of the idea of the atom, which they defined as the
smallest possible piece of a substance. The word atom comes
from the Greek word meaning “not divisible.” The ancient Greeks
also believed this fundamental particle was indestructible.
Scientists have since learned that atoms are not indivisible but
made of smaller particles, and atoms of different elements contain
different numbers of each type of these smaller particles.

Atoms are made of smaller particles, called electrons,
protons, and neutrons. An atom consists of a cloud of electrons
surrounding a small, dense nucleus of protons and neutrons.
Electrons and protons have a property called electric charge,
which affects the way they interact with each other and with other
electrically charged particles. Electrons carry a negative electric
charge, while protons have a positive electric charge. The
negative charge is the opposite of the positive charge, and, like
the opposite poles of a magnet, these opposite electric charges
attract one another. Conversely, like charges (negative and
negative, or positive and positive) repel one another. The
attraction between an atom’s electrons and its protons holds the
atom together. Normally, an atom is electrically neutral, which
means that the negative charge of its electrons is exactly equaled
by the positive charge of its protons.

The nucleus contains nearly all of the mass of the atom, but
it occupies only a tiny fraction of the space inside the atom. The
diameter of a typical nucleus is only about 1x10-1* m, or about



1/100,000 of the diameter of the entire atom. The electron cloud
makes up the rest of the atom’s overall size. If an atom were
magnified until it was as large as a football stadium, the nucleus
would be about the size of a grape.

Electrons are tiny, negatively charged particles that form a
cloud around the nucleus of an atom. Each electron carries a
single fundamental unit of negative electric charge, or —1. The
electron is one of the lightest particles with a known mass. A
droplet of water weighs about a billion, billion, billion times more
than an electron. Physicists believe that electrons are one of the
fundamental particles of physics, which means they cannot be
split into anything smaller. Physicists also believe that electrons
do not have any real size, but are instead true points in space—
that is, an electron has a radius of zero.

Electrons act differently than everyday objects because
electrons can behave as both particles and waves. Actually, all
objects have this property, but the wavelike behavior of larger
objects, such as sand, marbles, or even people, is too small to
measure. In very small particles wave behavior is measurable and
important. Electrons travel around the nucleus of an atom, but
because they behave like waves, they do not follow a specific
path like a planet orbiting the Sun does. Instead they form regions
of negative electric charge around the nucleus. These regions are
called orbitals, and they correspond to the space in which the
electron is most likely to be found. As we will discuss later,
orbitals have different sizes and shapes, depending on the energy
of the electrons occupying them.

Protons carry a positive charge of +1, exactly the opposite
electric charge as electrons. The number of protons in the nucleus
determines the total quantity of positive charge in the atom. In an
electrically neutral atom, the number of the protons and the
number of electrons are equal, so that the positive and negative
charges balance out to zero. The proton is very small, but it is
fairly massive compared to the other particles that make up
matter. A proton’s mass is about 1,840 times the mass of an
electron.

Neutrons are about the same size as protons but their mass
is slightly greater. Without neutrons present, the repulsion among
the positively charged protons would cause the nucleus to fly
apart. Consider the element helium, which has two protons in its
nucleus. If the nucleus did not contain neutrons as well, it would
be unstable because of the electrical repulsion between the
protons. A helium nucleus needs either one or two neutrons to be
stable. Most atoms are stable and exist for a long period of time,



but some atoms are unstable and spontaneously break apart and
change, or decay, into other atoms.

Unlike electrons, which are fundamental particles, protons
and neutrons are made up of other, smaller particles called
qguarks. Physicists know of six different quarks. Neutrons and
protons are made up of up quarks and down quarks—two of the
six different kinds of quarks. The fanciful names of quarks have
nothing to do with their properties; the names are simply labels to
distinguish one quark from another. Quarks are unique among all
elementary particles in that they have electric charges that are
fractions of the fundamental charge. All other particles have
electric charges of zero or of whole multiples of the fundamental
charge. Physicists believe that quarks are true fundamental
particles, so they have no internal structure and cannot be split
into something smaller.

Comprehension Check
lll. Make up questions about the text and ask them to your
partner

IV. Rearrange the two columns so that the sentences make
sense

1. Atoms are made a) two protons in its nucleus.

2. Protons and neutrons are b) set of chemical compounds and

made up chemical reactions.

3. Helium has c) of smaller particles.

4. The attraction between an d) around the nucleus of an atom.

atom’s electrons and its protons

5. All organisms rely on e) holds the atom together.

6. Orbitals correspond to f) of other, smaller particles called
quarks.

7. Electrons travel g) space in which the electron is most

likely to be found.

Vocabulary Tasks
V. Find an odd word

1. everyday (adj), regular, usual, sporadical;

2. behave (v), act, conduct, dispose, abstain;

3. multiply (v), augment, enlarge, divide, increase, propagate;

4. form (v), construct, dismantle, create, design, shape, compose;

5. size (n), area, amplitude, incapacity, bulk, mass, extent, quantity,
space.



VI. Match the word on the left with the correct definition on the
right

1. equal a) any of the 105 known substances that consist of
atoms with the same number of protons in their nuclei;

2. measure b) person who studies or practises any of the sciences
or who uses scientific methods;

3. scientist c) identical in size, quantity, degree, intensity, etc.;

4. element d) act on or in close relation with each other;

5. molecule e) ratio of two expressions or numbers other than zero;
6. interact f) determine the size, amount, etc., of by measurement;
7. carry g) contain or be capable of containing;

8. fraction h) simplest unit of a chemical compound that can

exist, consisting of two or more atoms held together
by chemical bonds.

VII. Fill in the gaps in the text with the correct prepositions
Forces acting inside atoms

(1) __ physics, a force is a push or pull on an object. There
are four fundamental forces, three of which—the electromagnetic
force, the strong force, and the weak force—are involved in keeping
stable atoms in one piece and determining how unstable atoms will
decay. The electromagnetic force keeps electrons attached (2)
their atom. The strong force holds the protons and neutrons together
in the nucleus. The weak force governs how atoms decay when they
have excess (3) ___ protons or neutrons. The fourth fundamental
force, gravity, only becomes apparent with objects much larger than
subatomic particles.

The most familiar of the forces (4) __ work inside the atom is
the electromagnetic force. This is the same force that causes
people’s hair to stick to a brush or comb when they have a buildup of
static electricity. The electromagnetic force causes opposite electric
charges to attract each other. Because of this force, the negatively
charged electrons in an atom are attracted (5) __ the positively
charged protons in the atom’s nucleus. This force of attraction binds
the electrons to the atom. The electromagnetic force becomes
stronger as the distance between charges becomes smaller.

Protons and neutrons in the nuclei of atoms are held (6) by
the strong force. This force must overcome the electromagnetic force of
repulsion the protons in a nucleus exert (7) ___ one another. The strong
force that occurs (8) __ protons alone, however, is not enough to hold
them together. Other particles that add to the strong force, but not to the
electromagnetic force, must be present to make (9) _ a nucleus



stable. The particles that provide this additional force are neutrons.
Neutrons add to the strong force (10) ___ attraction but have no electric
charge and so do not increase the electromagnetic repulsion.

The weak force lives up to its name—it is much weaker than the
electromagnetic and strong forces. Like the strong force, it only acts
over a short distance, about .01 fm. Unlike these other forces, however,
the weak force affects all the particles (11) _ an atom. The
electromagnetic force only affects the electrons and protons, and the
strong force only affects the protons and neutrons. When a nucleus has
too many protons to hold together or so many neutrons that the strong
force squeezes too tightly, the weak force actually changes one type of
particle (12) __ another. When an atom undergoes one type of decay,
for example, the weak force causes a neutron to change into a proton,
an electron, and an electron antineutrino. The total electric charge and
the total energy of the particles remain the same before and after the
change.

VIII. Fill in the table with the missing parts of speech

Noun Adjective Verb
react
equal
energy
stability
fundamental
opposition
compare

IX. Using active Vocabulary Tasks of the lesson speak on atom




