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be3pykos A. H., Baxeena 3. J.,
3uaraunosa 0. H., Pomanos /1. A.
What are Polymers? (Uto Takoe mojaumepsn1?)

BBE/IEHUE

Hacrosiiee yue6Hoe nmocoOue sIBiIsieTcsl BTOPBIM, AOTOTHEHHBIM U3/IaHUEM YUeOHOTO ITOCOOHSI
10.H.3usatounoBon, A.H.be3pykoBa, D.9.BaneeBoit « What are polymers? (Uro takoe nonrmepst?).
ITocobue paccunTaHO Ha CTYEHTOB MOJMMEPHBIX CIIELMAIBHOCTEN, MOy YalolX JONOJIHUTEIbHYIO
kBaymukauuio «IlepeBoquuk B cdepe npodeccnoHabHOW KOMMYHUKALMK», U MOKET IIPe/ICTaB-
JISITh MHTEPEC JJ1S CIIELIMAIMCTOB, 3aHUMAIOLIMXCS IEPEBOJOM HayUHO-TEXHUUECKOM JIUTepaTyphl.

AHAJIOTMYHO TEpBOMY H3[AHUIO, HACTOsAIIee MOCOOME CONEPKUT OPUIMHAJIBHBIE TEKCTHI,
MIOCBAIIEHHBIE BOMPOcaM (PM3UKOXUMHM, TIepepabOTKH, TPUMEHEeHHs], YTHIM3AllM U UCCIIeI0Ba-
HUS CBOICTB MOJMMEPOB, MPEACTABICHHbIE B BUJE JECATH y4eOHBIX TeM (units). B kaxaoil Teme
cofepkarcs 3a/laHusl 1o padoTe ¢ TEPMHUHOIOTHEN (OA00pPY SA3BIKOBBIX 9KBHBAJIEHTOB TEPMHUHOB),
YCTHOMY U NHCbMEHHOMY IEPEBOAY, YCTHOMY M3JIOKEHHUIO COEPXKAHUSI TEKCTOB Ha PYCCKOM U
AHIVIMACKOM f3bIKaxX. 3aJaHus NOCOOUs TPAJULIMOHHO PACCUUTAHBI HA MOHUMAaHKUE CMbIC/IA TIPOYM-
TAHHOTO, 3aKperyIeH!e HOBOT'O JIEBKCUYECKOT0 MaTeprasia, pa3BUTHE HaBbIKOB IMCbMEHHOI'O MIEPEBOAA
C QaHIJIMICKOTO SI3bIKa Ha PYCCKUI SI3BIK M C PYCCKOTO SI3bIKA HA AHIJIMICKUI S3BIK.

Bropoe u3naHue JOMOMHEHO TEOpUel TEXHUYECKOro nepeBoja, MH(popMalyei o oBeJeHUu!
MIOJIMMEPOB B YCIOBUAX JAedopMaliii, XUMUYECKUMHU (POPMYJIaMU CUHTETUYECKUX W MPUPOIHBIX
MOJIMMEPOB, PeakLMAMM IOJIMMEpHU3alluy, MOJIMKOHAEHCAIUY, MOJIMIIPUCOSIMHEHUS] U KaTaau3a,
BBEJICHHBIMU 11 OOJIETYeHUs] TOHUMAHHSI TEKCTOB YPOKOB. Pa3bsCHAIOTCS JIeKCHYEeCKUe 3HAUCHU S
TEPMHUHOB «polymerization» U «IoJMMepU3alus», 0COOEHHOCTU MPUMEHEHHsT TepMUHOB «addition
polymer» u «condensation polymer». YnpakHeHHs MO MOAOOPY SKBUBAJIEHTOB TEPMHHOB JOMOJI-
HEHbl HOBBIMM CJIOBaMHU U BblpaxkeHUsAMHU. COCTaB TEPMUHOB ITUX YIPaKHEHUH cTajl OOJbLIe OpH-
EHTUPOBaH Ha (PM3MKOXUMMUIO MOJIMMEPOB, a JIEKCUYECKUI MUHUMYM B LIEJIOM, NPpEeAHA3HAYEHHbIN
1J1s1 yCBOGHU 1, pacllipeH. Bee BhllenepevrcieHHble JOMOTHEH I KO BTOPOMY W3aHHIO HACTOSAIIETO
1ocoOUsl HAITMCaHbl KaHIUJaToM XxuMuveckux Hayk [I.A.PomanoBbiM. Tak:ke, B mocoOue BriepBbie
BKJIIOYEHBI I0pa0OTaHHbIE MATEpUAIIbl AJ151 KOHTPOJIBHOIO TECTUPOBAHMS 110 TeMaM ypOoKoB. B 1ieiom,
noco0ue OcTaeTcs MOJIe3HBIM KakK JUTsl ayAUTOPHOM, TaK U JUIsl CAMOCTOSITEIbHON paOOTHI.
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Unit 1
WHAT ARE POLYMERS?

1. IIpounTaiite TEKCT BCIYX.

Polymers are substances whose molecules have high molar masses and are composed of a
large number of repeating units. There are both naturally occurring and synthetic polymers. Among
naturally occurring polymers are proteins, starches, cellulose, and latex. Synthetic polymers are
produced commercially on a very large scale and have a wide range of properties and uses. The
materials commonly called plastics are all synthetic polymers.

Polymers are formed by chemical reactions in which a large number of molecules called
monomers are joined sequentially, forming a chain. In many polymers, only one monomer is used.
In others, two or three different monomers may be combined:

Polyethylene Copolymer of ethylene and propylene
(~ CH,-CH>-)n (= CH,-CH>-)n (-CH,-CH-)m
ethylene unit ethylene unit |

(::Hl

propylene unit

Polymers are classified by the characteristics of the reactions by which they are formed. If all
atoms in the monomers are incorporated into the polymer, the polymer is called an addition polymer.
If some of the atoms of the monomers are released into small molecules, such as water, the polymer
is called a condensation polymer. Most addition polymers are made from monomers containing a
double bond between carbon atoms. Such monomers are called olefins, and most commercial addition
polymers are polyolefins. Condensation polymers are made from monomers that have two different
groups of atoms which can join together to form, for example, ester or amide links. Polyesters are
an important class of commercial polymers, as are polyamides (nylon).

rpaMMaTI/I‘-IeCKI/IC 0COOEHHOCTH TEKCTA. HpI/I‘IaCTI/IC B (bYHKLII/II/I OIIpeac/ICHUA

AHIIIMICKUE TPUYACTHs, CTOSIIME CIeBa OT CYIIECTBUTENIBHOTO, MEKy HUM U OIpelenTe-
JeM (ecii OH €CTb), BBIIOJIHSIOT (PYHKLMIO JIEBOTO ompeseneHusi. B 3Toil pyHKIMKM BCTpevaoTcs
TOJIBKO MPOCTBIE (DOPMBI TPUYACTUI, KOTOPBIE MEPEBOASATCS HA PYCCKUIA SI3BIK, TJIABHBIM 00pa3oM,
COOTBETCTBYIOLIMMU (pOpMaMU PYCCKUX NMPUYACTUH, pexke — MpUIarateJbHbIM WA OTIJIarojbHbIM
CYILIECTBUTEIbHBIM, HAITPUMED:
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The following mechanism has Bein npeiosken caexyrommii
been proposed. MEXaHHU3M.

The proposed mechanism is the I peaioxeHHbI MEXAHHIM — 5TO
reaction of a tin with a polyol. peaKIHA OI0BA ¢ MOJHOJIOM.

The repeated tests were carried Bbu npoBeicHbI HOBTOPHbIE
out. HCIIBLITAHHA.

The decreased intensity is also Taxxe coobmaercs 06

reported. YMeHbIIeHHH HHTCHCHBHOCTH.

[Tpuuacrus, crosiue cupaBa OT CYLIECTBUTEIBHOTO, BBITOIHSAIOT (DYHKIMIO IPABOTO OIpee-
nenusi. B aToil pyHKIMM npuyactrsi 6e3 MosSICHUTEIBHBIX CJIOB TIEPEBOSATCS HA PYCCKUM SI3BIK COOT-
BETCTBYIOLIMMHU (hOpMaMK PYyCCKUX MPUYACTHI, KOTOPBIE B IEPEBOJIE CTaBATCS MEpe]] CYIIECTBUTEb-
HBIM; a TIPUYACTHS C TIOSICHUTEIBHBIMU CJIOBAMU — TIPUYACTHBIM 0OOPOTOM WJIM OTIPEIeTUTETHbHBIM
MPUJATOYHBIM MPEJIOKEHUEM, HallpUMeEp:

The choice of a catalyst depends Bribop kaTaim3aTopa 3aBHCHT OT
on the process used. HCI0JIL3YEeMOI'0 IIPOIEcea.

The formation of the group [Toxaszano oOpa3oBaHHE IPYIIILL,
bonded to the cationic part of a CBA3AHHOM (KOTOpas CBA3aHA) ¢
catalyst has been shown. KaTHOHHOH Iapoi KaTaJau3aTopa.

OOparute BHMUMaHue Ha niepeBoa npuvactwii called, containing, forming, occurring,
repeating B (byHKIIUU OIpeie/ieHusI B TEKCTe yrpaxxHeHus 1.

2. TlomGepwte aHIIMIACKWE JKBUBAJIEHTH U3 TEKCTa K CIIEAYIOIIUM
CJIOBOCOUYCTAHUAM U BI)Iy‘II/ITe nux Ha.I/I3yCTb.

NOBTOPAIOMICCCA 3BCHO

CHHTETHUYSCKHH IMOITHME P

IlpOH?»BOﬂHTI:OH B HI}CI MBIINITICHHOM
MacuiTade

0o0pa3oBBIBaThLCS MO PEAKIHHA

MOHOMEP

COC/ITHHATHCA IMOCICTOBATCIIEHO

noauoseuHEL

,'-'.'[BOf[H&FI CBA3b MCIKIY aTOMaMH
yriepoia

Pa3jIHIHBIE I'PVIIIILI ATOMOB

IMPOMBIITICHHBIC ITOJTHMEPBI
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3. TlogGepute pycckue SKBUBAJICHTHI K CIEIYIOIIMM CIOBOCOYETAHUSM W3
TEKCTa U BbIyUUTE UX HAU3YCTh.

high molar mass

to be composed of

naturally occurring polymer

a wide range of properties and
uses

to form a chain

plastics

to be classified by

to be incorporated into polymer

to be made from monomers

4. IepenaiiTe Ha PyCCKOM sI3bIKE OCHOBHOE COZIEPKAaHUE TEKCTA YIPaKHEHU ST
1.

5. IpounTaiite TekcT mpo ceds. Ilepemaiite yCTHO Ha aHIVIMMCKOM SI3bIKE
OCHOBHOE COfIep)KaHHe TEKCTa.

IMommep — 3T0 BEICOKOMOJIEKYJISIPHOE COEAMHEHHE (BEILECTBO C OOJIBIION MOJIEKY/ISIPHON Mac-
COM OT HECKOJIbKUX THICSIY J0 HECKOJIbKUX MI/IJI)II/IOHOB), B KOTOPOM aTOMbl, COCAUHEHHBIC XUMU-
YECKUMU CBA3AMU, o6pa3y10T JINHEWHBIE WJIN Pa3BETBJICHHLIC LICIIH, a4 TAKXKE MNPOCTPAHCTBCHHBIC
TpeXMEpPHbIE CTPYKTYpbl. YacTO B €ro CTPOEHHMU MOXKHO BBIICJIMTb MOHOMEDP — TMOBTOPSIOIIMICS
CTPYKTYPHBIH (pparMeHT, BKJIIOYAIONINI HECKOIbKO aToMOB. [lonmumep oOpasyercst 13 MOHOMEPOB B
pesyJbTare noauMepusanuu. K noimmmepaM 0oTHOCATCA MHOIOUUC/IEHHBIE TIPUPOAHBIE COEIMHEHHUS:
OeJIKH, HyKJIEMHOBbIE KUCJIOTHI, MTOJIMCAXapu/ibl, KAyuyK U Ipyrue opraHnueckue Beriectsa. B 60mb-
LIMHCTBE CI1y4aeB MOHATHE OTHOCAT K OPraHMYECKUM COEIMHEHUSIM, OJJHAKO CYILIECTBYET U MHOXe-
CTBO HEOPraHMYECKUX MOJIMMEPOB.

(— CH,-CH;-)n CH;
organic polymer |
(— S1-O—)n
| inorganic
CH; polymer

Bosnbiioe ynciio noaMMepoB Noy4yaT CUHTETUYECKUM ITyTeM Ha OCHOBE IIPOCTEMIINX COEIU-
HEHUI JIEMEHTOB MPUPOAHOTO MPOUCXOKIEHUS MYyTEM peaKIMii NOJIMMEepPU3aliK, TIOJIMKOHJeH Ca-
MU U XUMUYECKUX MPEBPAILCHUI.
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6. [lepeBeuTe OTPHIBOK HA PYCCKUM SI3BIK C JIUCTA.

Polymer is the term used to describe large molecules consisting of repeating structural units,
or monomers, connected by covalent chemical bonds. The term is derived from the Greek words:
«polys» meaning «many», and «meros» meaning «parts». A key feature that distinguishes polymers
from other molecules is the repetition of many identical, similar, or complementary molecular
subunits in these chains. These subunits, the monomers, are small molecules of low-to-moderate
molecular mass, and are linked to each other during a chemical reaction called polymerization.
Although most polymers are organic, with carbon-based monomers, there are also inorganic
polymers; for example, the silicones, with a backbone of alternating silicon and oxygen atoms.

7. IlepeBeanTe OTPHIBOK HA CIIyX IO MPEAJIOKEHHIO.

A polymer is a large molecule constructed from many smaller structural units called monomers
joined together by covalent bonds. Polymers have existed in natural form since life began and those
such as DNA, RNA, proteins and polysaccharides are some of the most important macromolecules
found in plant and animal life. From the earliest times, the man has used many of these polymers
as materials for providing clothing, decoration, tools, weapons and other requirements. However,
the origins of today’s polymer industry commonly are accepted as being in the nineteenth century
when important discoveries were made concerning to the modification of certain natural polymers,
as cellulose. The use of synthetic and natural polymers as stabilizers for colloid systems (sols,
dispersions, microemulsions, etc.) is becoming more important everyday in contemporary life.
Polymer additives can be applied in preconcentrations and dehydration of suspensions in mineral
processing, purification of wastewater and even in nutritional and pharmaceutical emulsions being
their importance related to the characteristics of the process and the properties that they show.

8. IlepeBenure npeanoKeHUs] HA PYCCKUI S3bIK MCbMEHHO.

1. The word «polymer» literally means «many parts».

2. A polymeric solid material may be considered to be one that contains many chemically
bonded parts or units which themselves are bonded together to form a solid.

3. Two industrially important polymeric materials are plastics and elastomers.

4. Polymers are often named in terms of the monomer from which they are made.

5. Polymer signifies a chain of thousands of monomers that are covalently bonded together
usually by the carbon atoms of the polymer backbone, but the backbone can consist of other atoms
such as silicon.

6. Examples of polymers include substances anywhere from proteins to stiff, high-strength
Kevlar fibers.

7. Many common classes of polymers are composed of hydrocarbons.

8. Over the past few decades, the use of polymers in disposable consumer goods has grown
tremendously.

9. Remembering that paper is made of cellulose, which is a polymer of biological origin, if
you look around the room that you are in, you will see that a good fraction of the stuff in it is made
of polymers.

10. Many physical properties of a polymer depend on the molecular weight.

9. HepeBeLu/ITe MpEJIOKCHN A Ha AHIIMHACKWN A3BIK TMCHMEHHO.

1. MoHOMepbl — HU3KOMOJIEKYJISIPHbIE COSIMHEHUsI, CIOCOOHBIE B PEaKIIUK MOJIMMEpPH3aIIUH
WM TIOIMKOHICHCAIIMY TIPEBPAIAThCS B BHICOKOMOJIEKYJISIPHBIE COETUHEHUS.

2. Ilonmumepsl — XUMUYECKHE COeTUHEHUSI C BBICOKOW MOJIEKYJISIPHON MACCOM, MOJIEKYJIbI KOTO-
PHIX (MaKpPOMOJIEKYJIBI) COCTOSIT U3 OOJIBIIIOrO YHCIIa TIOBTOPSIOMIMXCS TPYIITUPOBOK (MOHOMEPHBIX
3BEHBLEB).
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3. ATOMBI, BXOZISIIIIME B COCTaB MAaKPOMOJIEKYJI, COEJUHEHBI IPYT C JPyroM CHJIaMH IJIaBHBIX U
(WJTM) KOOPAVHAIIMOHHBIX BaJIEHTHOCTEH.

4. TTonmumeps! (TUTACTMACChI) IPUMEHSIIOTCS] BO BCEX OTPACIISIX MPOMBIIUIEHHOCTH, OBITY U IPO-
U3BOJICTBE.

5. Ilnmactmaccel — BaxkHeHIIMe KOHCTPYKIIMOHHBIE MAaTepPUaibl COBPEMEHHOM TEXHUKH, UCIIOJb-
3yeMBbI€ BO BCEX OTPACIISIX MPOMBILUIEHHOCTH.

6. ITo mpoUCXOXAEHUIO TIOTUMEPHI IeJIATCS Ha IPUPOAHBIE WM OrornoumMeps! (Oesku, HyKJie-
WHOBBIE KHCIIOTHI, IPUPOJHbIE CMOJIBI U T.[.) U CUHTETUYECKHE (IIOJIMITUJIEH, IOJIMIIPONUIIEH, (DeHOII-
(hopmasibieruiHbBIE CMOJTBI U T.11.).

7. Buononumepsl — LEJUTI0N03a, KpaxMall, OeJIoK, HyKJIEWHOBAsl KUCJIO0Ta, IPUPOAHAsS CMOJIA 1
Apyrue — o0pasyloTcsi B pe3yJibTare KU3HEIeSATeTbHOCTH PACTEHUI U JKUBOTHBIX.

8. [IpupoaHsie oaMMephbl 00pa3yIoTCs B Ipoliecce OMOCHHTE3a B KJIETKAX KHUBBIX OPraHU3MOB.

9. ITonrMepsl C peryIsipHBIM CTPOSHHEM UMEIOT 0CO00 TIeHHbIEe (PU3NKO-XUMHUUECKHIE U MeXa-
HUYECKHE CBOICTBA.

10. TTonmumepHble MaTepUabl — MJIACTUUECKUE MACChl, KAYYYKU U XUMUUECKUE BOJIOKHA.

10. TlepeBequte CIOBOCOUETAHUS HA CIIyX B OBICTPOM TEMIIE.

Bricokas MmonekynasipHas Macca — natural polymer — OeJIku — Kpaxmal — LEJUTI0NI03a — JIATEKC
— to be joined sequentially — amugHas cBsa3b — small molecules — gBoVHAsA CBA3b MEX/y aTOMamMH
yraepoaa — to form a chain — ObITh cienanHbiM U3 — linear chains — pa3BeTBieHHble Tienu — three-
dimensional structures — HOBTOPSAIOLIMICS CTPYKTYPHBIN (pparMeHT — organic compounds — Heopra-
HUYeckui noaumep — covalent chemical bond — peakius nonmumepusanmu — alternating silicon and
oxygen atoms — XMUMHUecKoe npeBpailieHre — deoxyribonucleic acid — natural polymer — coBpemeHn-
Hag KU3Hb — solid material — coeIUHATLCA NOCIEIOBATEILHO — waste water treatment — JTUHENHBIE
uenu — nutritional emulsion — nonvmMepHble HanosHUTENM — plastics and elastomers — TBepoe Bele-
ctBO — disposable consumer goods — ouncTka cTouHbIX Boa — high molecular weight — oOpazoBbiBaTh
uenb — contemporary life — TpexmepHble CTPYKTYpBI.

11. KoHTposbHBIE BOIIPOCHI.

1. What are polymers?

2. What is the difference between natural and synthetic polymers?
3. What is the origin of the word «polymer»?

4. How are polymers formed?

5. Where can polymers be applied?

12. TlepenaiiTe OCHOBHOE COJEp)KaHUE TEKCTOB YpPOKa Ha PYCCKOM U
AHTJIMACKOM S3BIKaX.

10
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Unit 2
POLYMERIZATION

1. IIpounTaiite TEKCT BCIYX.

Polymerization'is a process of reacting monomer molecules together in a chemical reaction
to form polymer chains or three-dimensional networks. There are many forms of polymerization
and different systems exist to categorize them. The main categories are addition polymerization
(also known as «chain-growth polymerization» or «chain polymerization») and condensation
polymerization (also known as «step-growth polymerization» or «step polymerization»).

Addition polymerization involves the linking together of molecules incorporating double or
triple chemical bonds. These unsaturated monomers (the identical molecules which make up the
polymers) have extra internal bonds which are able to break and link up with other monomers to
form the repeating chain. Addition polymerization is involved in the manufacture of polymers such
as polyethylene, polypropylene and polyvinyl chloride (PVC). Basic addition polymerization steps
are as follows:

[ —2R-
CH->=CH, + R = RCH,-CH-- chain initiation

RCH,-CH," + CH,=CH, — RCH,-CH,-CH,-CH,* chain propagation

2 RCH,-CH,* — RCH,-CH,-CH,-CH,R chain termination
2 RCH,-CH,+ — RCH>-CH; + CH,=CHR

Condensation polymerization occurs when monomers bond together through condensation
reactions. Generally, a condensation reaction is a chemical reaction in which two molecules combine
to form one single molecule, together with the loss of a small molecule. Typically, condensation
polymerization reactions can be achieved through reacting?molecules incorporating alcohol, amine
or carboxylic acid functional groups:

HO-R-OH + HOOC-R'-COOH — HO-R-0-CO-R'-COOH + H-O
glycol carboxylic acid ester group

! Jlekcnueckue 3HAYEHHST TEPMHHOB «polymerization» 1 «TIOJIMMEpU3alUsa», HECMOTPA Ha UX IOXOKEE HAIIMCAHUE U ITPOU3HOILIIE-
HHE, OTIIMYAIOTCA. CornacHo Pa3JIMYHBIM aHIIOA3BIYHBIM UCTOYHUKAM (HaHpI/IMCp, CIIPAaBOYHUKY HIOIMTAK 1o XuMu4eckon TEPMUHO-
JIOFI/II/I), o4 TEPMUHOM «polymerization» TIOHMUMAETCA MMPOUECC MOTYUEHN A BLICOKOMOJIEKYJIAAPHOI'O BEHIECTBA (HOJII/IMepa) U3 MOHO-
MEPOB 0e3 yuJe€Tta XapakTtepa €ro O6p330Ba.HI/I${. PyCCKI/IM TEPMUHOM «IIOJIUMEPU3ALIMA» HAa3bIBAIOT OAWH U3 IBYX OCHOBHBIX €roco0oB
TOJIy4Y€HUA NOJIMMEPOB, 331(JIIO‘IaJOLHHﬁCH B MHOT'OKPAaTHOM IIPpUCOCANHEHUN MOJIEKYJT HU3KOMOJIEKYJIAPDHOIO BEHIECTBA (MOHOMepa,
OJII/II‘OMepa) K aKTUBHBIM IEHTpaM B paCTymefI MOJIEKYJIE TTIOJIMMEPA 110 paAUKAJIbHOMY UJIM MIOHHOMY MEXaHU3MaM.

2 Jlekcuueckye 3HaYeHNs TEPMUHOB «polymerization» u «IO/IMMePH3alIHsy», HECMOTPA Ha UX TIOXOKee HAHCAHME 1 IPOM3HOILLIE-
Hue, omyaloTcs. CornacHO pa3IMYHBIM aHIJIOSI3bIYHBIM UCTOYHMKAM (Harpumep, cripaBodynnky MIOITAK 1o xumunueckoi TepMIHO-
JIOTUH), TIO] TEPMUHOM «polymerization» MOHMMAETCs MPOLIECC NOTy4YeHHsT BbICOKOMOJIEKY/IIPHOTO BelllecTBa (II0OJIMMepa) U3 MOHO-
MepoB 0e3 ydera xapakTepa ero o0pa3oBaHusi. PyCCKIM TepMUHOM «IIOJIMMEPH3aLiyisl» Ha3bIBAIOT OIMH U3 JBYX OCHOBHBIX CIIOCOOOB
TOJTy4YeHH sl TIOJIMMEPOB, 3aKJIIOYAIOIIMIACA B MHOTOKPATHOM MPUCOEIMHEHNN MOJIEKYJ HU3KOMOJIEKYJIIPHOTO BelllecTBa (MOHOMepa,
o/Mromepa) K akTHBHBIM LIEHTPAaM B PacTyIIel MOJIEKyJIe IOJIMMepa 110 PauKaIbHOMY WM MOHHOMY MEXaHH3MaM.

11
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When an amine reacts with a carboxylic acid, the amide (or peptide) bond is formed with the
release of water (hence, condensation polymerization). This is the process through which amino acids
link up to form proteins, as well as how kevlar is formed:
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. A. Pomanos, A. H. Bespykos, 0. H. 3usatnuaoBa... «What are Polymers? (Uto Takoe mommmepsi?)»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.

13


https://www.litres.ru/a-n-bezrukov/what-are-polymers-chto-takoe-polimery/

	ВВЕДЕНИЕ
	Unit 1
	Unit 2
	Конец ознакомительного фрагмента.

