AZORBAYCAN DOVLOT NEFT VO SONAYE UNIVERSITETI

XARICI DIL FONLORI UZRO DOKTORANTURAYA MINIMUM IMTAHANININ
PROQRAMI

BAKI-2016



Bildiyimiz kimi xarici dillorin 6yronilmoesina bizim 6lkomizds homiss tolobat
olmusdur, lakin son zamanlar bu tolobat daha da yiiksalmisdir EImi-texniki taragqginin
miitamadi olaraq bas verdiyi bir dovrdos iso miiasir doktorant va dissertantlarin xarici dil
tizro bilik saviyyalori do miiasir dovra uygun olmalidir. Bunun asas sababi ondan ibaratdir
Ki, golocok alimlor 6z sahalari lizra daim inkisaf edon elmin naticalarindan faydalana
bilsinlor. Mahz buna gors do diinyaya sarbast ¢ixis, diinya kitabxanalarindan genis istifado
etmok bacarigi doktorant vo dissertantlarin xarici dillorin 6yronilmasins olan ehtiyacini bir

daha artirir.

ADNSU- da ¢oxpillali tohsil sistemi ¢oargivasindo doktorant vo dissertantlar iigiin
xarici dil fonnindan imtahan program totrib edilorkon beynalxalq tacriiba 6yranilib
timumilosdirilmis, yerli soraito uygunlasdirilmus, fasilisiz tohsil sisteminin taloblorine uygun

olaraq miioyyon ardicilligla davam etdirilmisdir.

Bu sabobdon bu giiniin doktorantlar1 6z fikir va diisiincalorini ana dilinds oldugu
Kimi xarici dildo hom sifahi formada, hon do yazili formada sarbast ifads etmoayi
bacarmalidirlar. Malumdur ki, ¢oxpillali tohsil sistemi ¢argivasinda xarici dil fanloring
yiyalonma prosesinda homisa torbiyavi va imumtahsil moagsadlari kompleks sokilda hoyata

kegcirilmis, praktik moagsad isa xarici dil taliminds aparici rol oynamisdir.

Doktorant va dissertantlar talimin avvalki marhalolorindo bakalavr vo magistr
pillasinda tohsil sisteminin taloblarina uygun olaraq xarici dil sahasinds kommunikativlik
prinsipi asasinda miioyyan biliklor alds edorak biliklor qgazanmis vo miioyyon soraitds xarici
dildon bir iinsiyyat vasitasi kimi istifads etmok vardislorine do yiyslonmislor. Bu vaxta kimi
oniar alda etdikloari bilik va nitq tacriibalorina asaslanaraq miixtalif mévzular tizras fikir
sOylomali, mozmununu agiqlamali, onlar1 asaslandirmali, miiqayise etmoli, siibut etmayi

bacarmalidirlar.

Fasilasiz tohsil sisteminin bakalavr vo magistr pillasinds indiki doktorant vo
dissertantlar kifayat godor sz ehtiyati yigmis, leksik minimuma va terminoloji liigot
chtiyatina yiyalonmislar ki, bu onlara hom sifahi formada, han da yazili formada 6z

fikirlorini sarbast ifads etmayos imkan yaratmalidir.



Bu giiniin doktorantlart dovriimiiziin toloblorine uygun olaraq beynalmilal
diinyagoriisiine malik olan alim kimi yetismali vo golocok elmi foaliyyotlorini daha genis vo
hartorafli inkisaf etdira bilmalidirlor. Eyni zamanda da xarici dillorin 6yranilmasi sahasinda
aldo etdikloari biliklordan istifads edarok beynoslxalq elmi konfranslarda ¢ixis edoarak
miiayyan elmi-praktiki shomiyyato malik olan mosalalor barads 6z fikirlorini s6ylaya
bilmoalidirlor. Bii giiniin tadqiqat¢ilar elmi adobiyyatda mdvcud olan naticalari nazara
almagla elmilik prinsipi lizro 6ziiniin olds etdiyi nailiyyatlori tohlil eds bilmali,
aydinlasdirmali vo 6z fikirlorini inkisaf etdirmo vordislorino malik olmalidirlar. Onlar bir

miitoxassis Kimi problemlorin hallinoe elmi yanagsmaq imkanina malik olmalidirlar.

Doktorantlar xarici dil imtahanlarinda coxpillali tohsil sistemi ¢ar¢ivasinds avvalki
monimsadiklori bilik vo bacariglari nitq foaliyystinin asagidaki novlori iizro kompleks
sokilda, yani sifahi nitq, dinlayib anlama, oxuyub torclimoa etmoa, yazi vardislori ohato

olunmagla niimayis etdirmalidirlor.



Xarici dil taliminda garsiya qoyulmus magsad va vazifalarin mazmun xatlori

Coxpillali tohsil sisteminin kurrikulumlarinda Xarici dil taliminds garsiya qoyulmus
magsad va vazifalorin mazmun Xatlori aydin sokilda nazara catdirilir. Homin moqgsad va
vazifalar bilik va aqglin, proses va vardislarin inkisafini, nayin no vaxtva necs
oyranilmasini nozors alaraq doktorantlarin imtahanlart zamani  asagidaki sokildo

miuoyyonlosdirilir:
Dinlayib-anlama
e Dinloyib-anlama
e Danisma
e OXxu
® Yazi

Dinlayib-anlama nitq foaliyyatinin digor novloari ilo six bagl olub, danismaq tigiin
zomin yaradir va xarici dilin 6yronilmasinds miihiim yer tutur. Dinlayicidas esitdiyi nitqi
diggatlo dinlomok, mozmununu miiayyanlosdirmok vo alds etdiyi yeni informasiyani yadda

saxlamaq bacariqlariin formalasdirilmasini tomin edir.

Danisma

Danigma ham monoloji, ham do dialoji formada tozahiir edorok yaddasda qalan
sOzlorin se¢ilmasi Vo onlarin nitq prosesine daxil edilmasi, fikrin gifahi ifadssidir. O,
linsiyyata girmak, 6z fikirlarini ifado etmok, gordiiklari va esitdiklori hagqinda malumat
vera bilmak, danisanin fikrina miinasibat bildirmok bacariglarinin formalasdirilmasini

tomin edir.

Tadqiqate1 nitqds sads vo miirokkab konstruksiyalardan istifads edir, oxunulan vo ya
dinlonilon matnin mazmununu izah edir, eyni fikri miixtalif formalarda ifads edir, asya vo

hadisalars, gordiiyiine va esitdiyina, miizakira olunan masalalara miinasibat bildirir;



Oxu

Oxu -nitq foaliyyatinin bu névii oxu texnikasina (siiratli, diizgiin, stiurlu, ifadsli)
yiyalonmok, oxu Vvardislorini inkisaf etdirmok, yeni bilik vo molumatlar gazanmag, otraf

alomi dorindon dork etmok imkanlarinin yaranmasini tomin edir.

Umumi naticalar
e soraito uygun olaraq iinsiyyat qura bildiyini niimayis etdirir;

e miixtolif manbalordon topladigi informasiyalar asasinda togdimat edir.

Mazmun xatlari

Xarici dil toliminda qarsiya qoyulmus moaqgsad vo vazifolori reallagdirmaq fiiciin

mozmun Xatlori asagidaki sokildo miioyyonlosdirilir:
Faaliyyat xatlori
¢ Problemin halli
e Todgigetms va tatbigetms
e Tosviretms va togdimetmoa
e Olagoalondirma va tinsiyyat
e Doyarlondirmo va yaradici tothigetmo

Dinlayib-anlama foaliyyati iizro mazmun Xatlorina asasan reseptiv bacariglar, yani
(dinlomok, anlamaq, xatirlamag, tanimagq, miiayyan etmok, tosnif etmok, miigayiso etmok,
tosvir etmok) niimayis etdrilir. Dinlayib-anlama foaliyyati tizro mazmun Xatlarina asasen
doktorant vo dissertantlar sosial vo kommunikativ vardislorinin inkisaf etdirilmasins istinad
edirlor. ©ldo olunan bu bacariglar xarici dillorin todrisinds soxsiyyotyoniimlii dayarlori
formalagdirir. “Yalniz yaxst dinlayanlorin  hoyatda yaxsi natiqi ola bilor” fikrini osas
gotiirarok dinladiyi nitge diqgotlo qulaq asir, informasiya olda edir, tolerantliq gostararak

basqasinin nitqini sona gadar dinlayir, tomkinli olur, garsiligli hdrmat va somimiyyat Kimi



oxlaqi keyfiyyatlar alds edilir. Danisma faaliyyati lizra mazmun Xattina asasan Xarici dil
oyranonlor produktiv bacariglarlar (linsiyyat qurmag, izah etmok, sorh etmok, miinasibat
bildirmak, niimayis etdirmok, togdimat vermok, problemi hall etmok, tokliflor vermok)
qazanir. Danigsma foaliyyati izro mozmun Xatlorino asason xarici dillorin tadrisinds sosial
vo kommunikativ vardislor qazanilir: diizgiin vurgu, ritm voa intonasiya daxilinds axici,
rovan, aydin va salis nitqe malik olur, eyni zamanda, onlarda tonqidi tofokkiir, sarbost
diisiinca va 6ziina inam Kimi keyfiyyatlor formalagir. Oxu faaliyyati {izro mazmun Xatlarina
asasan xarici dillarin tadrisinds oxu bacariglar niimayis etdirmoklo miioyyan etmok, analiz
etmok, miigayiso etmok, arasdirmaq, toskil etmok Kimi Kkeyfiyyatlor qazanilir. Oxu
foaliyyati lizro mazmun Xatlorina asason todris zamani sosial vo kommunikativ vardislora
yiyalonirlor. Oxu verdiglorina malik olanlar miitalio madaniyyati qazanir, badii zovqii vo
elmi-intellektual saviyyoni artirir, hoyatsevorlik vo golocok planlart haqqinda yeni
diistincolor oldo edirlor. Motn iizra problemi toyin edorok, yaddasi, yaradiciliglarini,
davranis modoniyyatlorini  tokmillosdirir, hadisalori dayarlondirmok kimi keyfiyyatlor
qazanirlar. Mogalodoki hadisalora, xarakterlora, siijetloro yazili vo sifahi sokildo fikir
bildirirlor. Miixtalif modoaniyyatlor hagqinda yeni biliklar toplayir, oxuduglari, adobi-badii,

elmi-intellektual, elmi-ictimai Kitab va asarlori oxumaq bacarigi qazanirlar.

Xarici dil taliminin taskilinda istifads olunan forma va iisullar

Miiasir dovr xarici dillorin = dyronilmesini  zorurot yaradib. Indi miistoqil
Respublikamizin miixtalif dillordo danisan, diinya arenasina ¢ixmagi bacaran, miixtolif
saviyyalorde 6z soziinii deya bilon alimlara boyiik ehtiyaci var. Bu moagsadlos tahsilimizdo
aparilan doyisikliklor, yeni tohsil programlariin(kurikulumlarin) islonib istifadoys
verilmoasi masalonin hall olunmasimi tonzimlomays xidmat edon amillardondir. Olkomizda
diinya tohsilina, Avropa standartlarina miivafiq hazirlanan mazmun standartlar1 tohsilimizin
yenilosmasina, beynalxalg alomo inteqrasiya olunmasina miisbat zomin yaradir. Bu
standartlarin reallagsmasina xidmot edon forma vo usullar doktorant vo dissertantlarmn

miistaqil, yaradici islomasini, tosobbiiskar olmasini, digarlarinin fikrino hormatlo yanasmaq



Vo linsiyyat bacariqlarinin, onlarda elm sahasinds liderlik gabiliyyatinin formalagdirmasin

moagsad kimi garsiya qoyur.

Adoton, ingilis dili toliminds ixtisasa aid (ADNSU-nun miixtolif fakiiltolori iizro)
odobiyyatin oxunmasi vo torciimosi, ixtisas iizro sOhbotdo istirak etmok osas mogsod
olmusdur. Indiki dévrdo iso hom ixtisasa dair, hom do qeyri ixtisasa, yoni adi sorbost
danisiq diline yiyolonmok asas mogsodlordon biridir. ixtisasa aid odobiyyatin oxunmasi vo
basa diisiilmosi praktik mogsod dagimalidir. Sifahi nitq bacarigmin inkisaf etdirilmosi
moqsadi do buraya daxildir. Sifahi nitq bacariginin inkisaf etdirilmasi materialin hacmi, oxu
Vo torclimo iiglin ayrilmis materialdan ¢ox az olmamalidir. Sifah1 nitqin inkisaf etdirilmasi
ticlin moaisat movzularinin vo miioyyan goadar ixtisas istigamatli movzularin olmasi magsada
uygun sayilmalidir. Sifahi formada olan nitq inkisafinda ictimai-siyasi vaziyyatlo, vatoninin

toraqqisi ile alagodar moévzular da shats olunmalidir.
Foaliyyat xatlari
e Problemin halli
e Todgigetms va tatbigetms
e Tosviretms va toqdimetmo
e Olagoalondirmas va iinsiyyat

e Doyarlondirmo va yaradici tothigetmo

ADNSU-nun xarici dil fonni iizro doktoranturaya gebul imtahanlarinin programi
totrib edilorkon beynalxalg tacriiba Oyranilib timumilasdirilmis vo milli ananalor qorunub
saxlanilmaqla yerli soraito uygunlagdirilmigsdir. Buna goro do ADNSU-nun “falsofo
doktoru” elmi daracasi {izra tohsil almaq ti¢iin doktoranturaya gobul olmagq istayanlor ii¢iin

xarici dilin miiasir dovrde miithiim va vacib rolunu nazars alaraq asagidaki taloblar qoyulur.

Xarici dillar tizro minimum imtahan1 programu tahsilin bakalavr vo magistr tohsil

pillalarinds tadris edilon xarici dillarin tadris programi asasinda qazanilmis bilik va



bacariqlar nozoars alinaraq hazirlanmis vo nitqin biitiin ndvlori tizrs biliklorin yoxlanilmasi
tisulu kimi istifads olunur.

Imtahan zaman doktorantlar, doktoranturaya qobul zamani oldugu kimi avvalki
monimsadiklori bilik va bacariglari nitq foaliyystinin asagidaki novlori iizro kompleks
sokilda, yani sifahi nitq, dinloyib anlama, yazi vardislori shats olunmagla niimayis
etdirmalidirlor. Lakin bu marhalods, doktorantlara verilan taloblor gobul zamani
oldugundan daha miirokkab vo daha miikommeoldir. Sifahi nitgi daha sarbast dinloyib
anlamali, oxudugu moatnin mazmununu - istar ixtisas vo ya geyri ixtisas iizro Sorbast

torciimo etmoli vo 6z fikrini gifahi surotdo sorbost ifado etmoyi bacarmalidirlar.

Onlar goxpillali tahsil sisteminin son marhalasinds xarici dil imtahanlar1 zamani
avvallar monimsadiklori biitiin bilik vo bacariqlarini niimayis etdira bilmalidirlor. Sabahin
alimliri 6z foaliyyatlori dovriinds bir miitaxassis kimi problemlarin hallino elmi yanagmaq
imkanina malik olmalidirlar ki, beynalxalq elmi konfranslarda 6zlarinin alds etdiyi
nailiyyatlor barads ¢ixislar eds, 6z fikirlorini sdylomayi bacarsinlar. Proqramin tortib etma
prinsiplirina diisiinmo , fikri asaslandirma, gorar gobuletma vo problemlari halletma

gabilliyyatlorinin inkisafina xiisusi diqqgat yetirilmisdir.

Eyni zamanda da xarici dillorin 6yranilmasi sahasinds alds etdiklori biliklardan
istifado edoarok miiayyan elmi-praktiki shomiyyato malik olan masalalar barads 6z
fikirlorini sdyloaya bilmalidirlor. Biitiin bunlar xarici dillarin yiiksok ixtisash kadr

hazirliginda manimsanilmasinin miihiim shomiyyat kash edon magamlardir.

Doktorant va dissertantlarin minimum imtahanina verilon taloblor

asagidakilardan ibaratdir:
1. Miistoqil arasdirma vo inkisaf etdirmo vardislorinin alds edilmasi.
2. Sifahi nitq bacariglar1 niimayis etdirmali, fakt va hadisalora miinasibat bildirmali,

miixtolif movqeli fikirlori imumilogdirmali, oxudugu matnin mozmununu

monimsadiyini niimayis etdirmayi bacarmalidir.



3. Xarici dilds olan elmi odobiyyatda movcud olan naticalori nazars almagla 6ziintin

olds etdiyi nailiyyatlorin tohlil edilmasi va aydinlasdiriimasi.

4. Digor elm sahalorinds gqazanilmis elmi nailiyyotlordon ds istifads edo bilmalori
labiiddiir.

Bu marhalods xarici dil biliklorins talabat artdigindan onun tolimindos yeri  goriinan

movzulara {iz tutmaq lazim galir.



Minimum imtahan suallar:

. Ixtisasa aid texniki motn vo magaloni oxumaq, yazili tarciima etmok va nagl

etmok (30 dagigaya 2000 isara)

. Xarici dilds olan gozetdon moagaloni oxumag va naql etmak

. Xarici dil tizra doktorant va dissertantlarin timumi bilik va bacariglarinin

sifah1 formada yoxlanilmasi.



Minimum imtahaninda verilon ixtisasa aid texniki moatn va

magalalordon niimunalor

Geologiya ixtisas1 Uzrd

Geophysics

Although geophysics was only recognized as a separate discipline in the 19th
century, its origins date back to ancient times. The first magnetic compasses were
made from lodestones, while more modern magnetic compasses played an
important role in the history of navigation. The first seismic instrument was built in
132 BC. Isaac Newton applied his theory of mechanics to the tides and
the precession of the equinox; and instruments were developed to measure the
Earth's shape, density and gravity field, as well as the components of the water
cycle. In the 20th century, geophysical methods were developed for remote
exploration of the solid Earth and the ocean, and geophysics played an essential

role in the development of the theory of plate tectonics.

Geophysics is applied to societal needs, such as mineral resources, mitigation
of natural hazards and environmental protection. Geophysical survey data are
used to analyze potential petroleum reservoirs and mineral deposits, locate

groundwater, find archaeological relics, determine the thickness of glaciers and

soils, and assess sites for environmental remediation.

Geophysics is a highly interdisciplinary subject, and geophysicists contribute to

every area of the Earth sciences. To provide a clearer idea of what constitutes
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geophysics, this section describes phenomena that are studied in physics and how

they relate to the Earth and its surroundings.

Geophysicist

A geophysicist is someone who studies the Earth using gravity, magnetic,
electrical, and seismic methods. Some geophysicists spend most of their time
outdoors studying various features of the Earth, and others spend most of their
time indoors using computers for modeling and calculations. Some geophysicists
use these methods to find oil, iron, copper, and many other minerals. Some
evaluate earth properties for environmental hazards and evaluate areas for dams
or construction sites. Research geophysicists study the internal structure and
evolution of the earth, earthquakes, the ocean and other physical features using

these methods.

Geophysics covers a broad range of earth science and offers a variety of options.

This list includes some, but not all, of the divisions of geophysics:

Seismologists; Marine geophysicists ; Petroleum geophysicists; Mining
geophysicists; Environmental geophysicists; Atmospheric physicist; Gravity
geophysicist; Magnetic geophysicist ; Electromagnetic geophysicist; Electrical

geophysicist; Exploration geophysicists

MINERAL PROPERTIES: RADIOACTIVITY

Radioactivity is an attribute of minerals that contain radioactive elements.
Radioactive elements are elements that contain disintegrating nuclei,

emitting alpha rays, beta rays, and gamma rays. Uranium and thorium are the best
known radioactive elements. Minerals that contain these elements in their chemical

structure will be radioactive.
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Radioactive minerals are unstable, meaning the elements in their structure
continually break down. This destroys the mineral's crystal lattice, causing it lose
its crystal shape. When this happens, its crystal edges become rounded, and the
mineral eventually becomes amorphous. During this process, it also becomes
opaque and develops a pitchy luster. Minerals that have gone through this
breakdown process are known as metamict. This process is very slow, and one
need not worry about a crystallized radioactive mineral breaking down in his
lifetime.

Radioactive minerals can be identified with special instruments that

detect radiation. The device used to measure this is the Geiger counter. Electric
charges develop in a Geiger counter when it is placed near radioactive material;
this can measure the presence and intensity of radiation. Geiger counters are
normally used by scientists and specialists, but collectors may also obtain

inexpensive Geiger counters.

GAZ NEFT MODON IXTiSO UZRO

Reservoir Water

Many oil reservoirs are composed of sediments which were deposited on the floor of
seas and oceans, causing these sedimentary beds to be originally saturated with saltwater.
Part of this water was displaced in the process of the formation of oil accumulations. That
which remained in the formation has been given the name of connate interstitial water --
“connate” from the Latin meaning “born with” and “interstitial” because the water is found
in the interstices, or pores, of the formation. By common usage, this term has been
shortened to “connate water” and always means the water in the formation when
development of the reservoir was started. Connate water determinations (Sw) using core

samples are expressed as a
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percentage of the volume occurring in the pore spaces of the reservoir. Swiar (irreducible
connate water saturation) is the fraction of pore space which may be retained as
nonmovable wetting phase even though oil and gas may be flowing in the same pore spaces
under the influence of relatively large pressure gradients. In addition to the connate water
distributed throughout the reservoir section with the oil and gas, nearly all petroleum
reservoirs have water-bearing formations down-dip from the payzones. All the pore spaces
of such formations are filled with water. It is the volume of “free” water which supplies the
energy for the “water drive”

in some reservoirs. With this “water drive mechanism”, as some hydrocarbons are liberated
via the wellbore the water rushes into the vacated pore spaces, increasing in volume and
pushing more hydrocarbons to the surface.

The character of reservoir water is determined by

» Water Saturation

» Concentration of Dissolved Solids

* Composition of Dissolved Solids

Water saturation (Sw) is determined directly by core analysis or indirectly from wireline
logging tools. Concentrations of dissolved solids are analyzed directly by use of a
hydrometer and indirectly with a resistivity tool to measure the resistivity of water (Rw).
Resistivity of water in the interstitial pore space is a measure of all ions and therefore, an

indirect measure of dissolved solids. Fluid density increases with increased dissolved solids

Dissolved Solids (Concentrations)

Dissolved solid composition can only be analyzed using water directly from the well.
As all brines have similar ionic analyses, even though the total concentrations may differ
greatly, it suggests that they are all diluted forms of the same original water (i.e. sea water).
In the oil field-water analyses can be seen that, except for the Miocene example, the NaCl
ppm readings are very high; in fact, much greater than that of seawater. This is an important
fact to be considered when testing a well, for analysis of recovered water may possibly

indicate whether it is



formation water or water used in the testing procedure.

The oil-water contact is always transitional and may be from two feet to several hundred
feet thick. There are three possible definitions and locations:

 Depth above which only irreducible water saturation (Sw) is present

* Depth below which Sw = 100 percent

* Depth below which oil will not be produced

Reservoir Oil and Gas

The relationship between oil and gas in the reservoir depends upon the degree to which the
oil is saturated with gas -- i.c., the amount of “dissolved gas” contained in the liquid oil.
Natural gas is always associated with oil (however oil is not always associated with gas),
and the energy supplied by gas under formation hydrostatic pressure is probably the most
valuable drive in the withdrawal of oil from reservoirs.

Gas is associated with oil and water in reservoirs in two principle ways -- as “solution gas”
and “free gas”. Given suitable conditions of pressure and temperature, natural gas will “stay
in solution” in oil in a reservoir. High pressure and low temperature are favorable
conditions for keeping gas in solution. When the oil is brought to the surface and the
pressure relieved (as in separator), the gas comes out of solution.

The volume of gas that remains in solution depends on the reservoir pressure and
temperature. When there is less gas in the reservoir than the volume of oil is capable of
absorbing, the oil is said to be undersaturated.

The East Texas Field with a reservoir pressure of about 1100 psi produces oil with about
325 ft3 of solution gas per barrel. The reservoir temperature is 1430F. At that temperature
and pressure it would require about 400 ft3 of gas per barrel of oil to have saturated
conditions. Thus, the East Texas Field produces undersaturated oil. On the other hand,
crude oil in the West Pampa Pool of the Texas Panhandle is supersaturated. Oil from this
pool carries about 175 ft3 of gas per barrel in solution and produces another 725 ft3 of free

gas.



Free gas tends to accumulate in the highest structural part of a reservoir to form a gas cap.
As long as there is free gas in a reservoir gas cap, the oil in the reservoir will remain
saturated with gas in solution. Having gas in solution lowers the viscosity of the oil, making

it easier to move to the wellbore.

Kimya ixtisasi uizra

Chemical Transformations of Polymers

The following types of chemical reactions are distinguished in polymer chemistry:

1. Degradation.

2. Crosslinking.

3. Reactions between functional groups.

4. Intramolecular rearrangements.
In practice these reactions very often occur simultaneously.
DEGRADATION
Degradation is a reaction involving rupture of chemical bonds in the main chain of the
macromolecule. Depending on the type of chemical bond (covalent or lonic), three
mechanisms of polymer degradation are possible: radical, ionic and iona-radical. If the
bond between the atoms of the main chain is covalent, rupture of the macromolecules will
involve the formation of free macroradicals.
Depending on the nature of the agent causing bond rupture in the chain, one distinguishes
between physical and chemical degradation. Physical degradation falls into thermal,
mechanical, photochemical and lonizing-radiation degradation. Chemical degradation
occurs under the action of various chemical agents. The most important types of chemical
degradation are: oxidative degradation, hydrolysis, alcoholysis, acidolysis and aminolysis.

During the processing and during service of articles made from them polymers are as

a rule, subject to the action of mechanical, thermal, radiation, and other kinds of influences

simultaneously. In practice several different types of degradation reachtions occur



simultaneously. For example, very often a polymer is oxidized and heated at the same time
(thermo-oxidative degradation); light catalyzes chemical degradation (photo-oxidative
degradation), etc.
The macroradicals formed during degradation may enter into various reactions
(p.50), resulting in end products of linear, branched or crosslinked structure. Free
macroradicals may initiate a degradation reaction. For example, if the macroradicals
formed on degradation of starch are added toundergraded starch, the latter beginto degrade.
If the reaction occurs under conditions where the macroradicals formed are
deactivated, the end product of degradation will be shorter chains, i.e., the molecular mass
of polymer will decrease. Depending on the intensity and duration of action macroradicals
of different length can be obtained, hence different degrees of degradadion ara possible.
Degradation resulting in elimination of a monomer is called depolymerization.

Degradation prosesses are of great practical importance because the properties of

polymeric materials depend to a great extent on the length of their chains(i.e., on the

molecular masses).

Energetika ixtisasi izro

Semiconductor characteristics.

They are of high resistance - higher than typical resistance materials, but still of
much lower resistance than insulators. Their resistance decreases as their
temperature increases, which is Semiconductors are crystalline or amorphous
solids with distinct electrical behavior opposite to that of a metal. Finally, their
conducting properties may be altered in useful ways by the deliberate introduction
of impurities ("doping") into the crystal structure, which lowers its resistance but
also permits the creation of semiconductor junctions between differently-doped
regions of the extrinsic semiconductor crystal. The behavior of charge carriers at

these junctions is the basis of diodes, transistors and all modern electronics.
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Semiconductor devices can display a range of useful properties such as passing
current more easily in one direction than the other, showing variable resistance,
and sensitivity to light or heat. Because the electrical properties of a semiconductor
material can be modified by controlled addition of impurities, or by the application
of electrical fields or light, devices made from semiconductors can be used for

amplification, switching, and energy conversion.

The modern understanding of the properties of a semiconductor relies on quantum
physics to explain the movement ofelectrons and holes (collectively known as
"charge carriers") in a crystal lattice.”! Doping greatly increases the number of
charge carriers within the crystal. When a doped semiconductor contains mostly
free holes it is called "p-type", and when it contains mostly free electrons it is
known as "n-type". The semiconductor materials used in electronic devices are
doped under precise conditions to control the concentration and regions of p- and
n-type dopants. A single semiconductor crystal can have many p- and n-type
regions; the p—n junctions between these regions are responsible for the useful

electronic behavior.

Although some pure elements and many compounds display semiconductor
properties, silicon, germanium, and compounds of gallium are the most widely
used in electronic devices. Elements near the so-called "metalloid staircase”,
where the metalloids are located on the periodic table, are usually used as

semiconductors.

Some of the properties of semiconductor materials were observed throughout the
mid 19th and first decades of the 20th century. The first practical application of
semiconductors in electronics was the 1904 development of the Cat's-whisker

detector, a primitive semiconductor diode widely used in early radio receivers.
Developments in quantum physics in turn allowed the development of

the transistor in 19478 and the integrated circuit in 1958.
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Variable conductivity

Semiconductors in their natural state are poor conductors because
a current requires the flow of electrons, and semiconductors have their valence
bands filled. There are several developed techniques that allow semiconducting

materials to behave like conducting materials, such as doping or gating. These

modifications have two outcomes: n-typeand p-type. These refer to the excess or

shortage of electrons, respectively. An unbalanced number of electrons would
cause a current to flow through the material.

Heterojunctions occur when two differently doped semiconducting materials are
joined oelectrons and holes between thf e differently doped semiconducting
material.

A difference in electric potential on a semiconducting material would cause it to
leave thermal equilibrium and create a non-equilibrium situation. This introduces
electrons and holes to the system, which interact via a process calledambipolar
diffusion. Whenever thermal equilibrium is disturbed in a semiconducting material,
the amount of holes and electrons changes. Such disruptions can occur as a
result of a temperature difference or photons, which can enter the system and
create electrons and holes. The process that creates and annihilates electrons

and holes are calledgeneration and recombination.!

Light emission
In certain semiconductors, excited electrons can relax by emitting light instead of
producing heat.! These semiconductors are used in the construction of light

emitting diodes and fluorescent guantum dots.

Thermal energy conversion

Semiconductors have large thermoelectric power factors making them useful

in thermoelectric generators, as well as high thermoelectric figures of

merit making them useful in thermoelectric coolers.
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A large number of elements and compounds have semiconducting properties,

including

.Certain pure elements are found in Group 14 of the periodic table;

the most commercially important of these elements are silicon and germanium.
Silicon and germanium are used here effectively because they have 4 valence
electrons in their outermost shell which gives them the ability to gain or lose
electrons equally at the same time.

-Binary compounds, particularly between elements in Groups 13

and 15, such asgallium arsenide, Groups 12 and 16, groups 14 and 16, and

between different group 14 elements, e.g. silicon carbide.
. Certain ternary compounds, oxides and alloys.

« Organic semiconductors, made of organic compounds.

Most common semiconducting materials are crystalline solids, but
amorphous and liquid semiconductors are also known. These

include hydrogenated amorphous silicon and mixtures

of arsenic, selenium and tellurium in a variety of proportions. These compounds

share with better known semiconductors the properties of intermediate
conductivity and a rapid variation of conductivity with temperature, as well as

occasional negative resistance. Such disordered materials lack the rigid

crystalline structure of conventional semiconductors such as silicon. They are
generally used in thin film structures, which do not require material of higher

electronic quality, being relatively insensitive to impurities and radiation damage.

Almost all of today’s technology involves the use of semiconductors, with the

and 12 in) in diameter which are grown as cylinders and sliced into wafers.

There is a combination of processes that is used to prepare semiconducting

materials for ICs. One process is calledthermal oxidation, which forms silicon

dioxide on the surface of the silicon. This is used as a gate insulator and field
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oxide. Other processes are called photomasks and photolithography. This

process is what creates the patterns on the circuity in the integrated

circuit. Ultraviolet light is used along with a photoresist layer to create a chemical

change that generates the patterns for the circuit.

Etching is the next process that is required. The part of the silicon that was not
covered by the photoresist layer from the previous step can now be etched. The

main process typically used today is called plasma etching. Plasma etching

usually involves an etch gas pumped in a low-pressure chamber to create

plasma. A common etch gas is chlorofluorocarbon, or more commonly

known Ereon. A high radio-frequency voltage between the cathode and anode

is what creates the plasma in the chamber. The silicon wafer is located on the

cathode, which causes it to be hit by the positively charged ions that are
released from the plasma. The end result is silicon that is

etched anisotropically.

The last process is called diffusion. This is the process that gives the
semiconducting material its desired semiconducting properties. It is also
known as doping. The process introduces an impure atom to the system,

which creates the p-n junction. In order to get the impure atoms embedded in

the silicon wafer, the wafer is first put in a 1100 degree Celsius chamber.
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