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Kak Bb160p MexaHM3Ma peaKlUuu
ornpejieJisieT TpedbyeMble CBOMCTBA
nojuMmepa?

npodeccop YepHukona E.B.
XUMUYeCKuM pakyabteT MI'Y



Kakue sewjecmea a8/410mcs NOAUMEPHLIMU?

ITosiumep — 3TO BeleCTBO, COCTOsIIIlee U3 MAKPOMOJIEKYJI, XapaKTePU3YIOIUXCS
MHOTOKPATHbIM MOBTOpPEHWEM OJHOTO WJIM 6oJiee TUIIOB COCMABHbIX 38EHbLES,
COeJJUHEHHBbIX MeXJy CO60M B KOJIMYECTBE, AOCTATOYHOM JJisl MPOSIBJAEHHUS
KOMIIJIEKCA CBOMCTB, KOTOPBbIM OCTaeTCs MNPAKTUYECKM HEU3MEHHbIM IMpHU
JI06aBJI€HUH WJIM YAAJEHHUH OJJHOT'O UJIU HECKOJIbKUX COCTaBHbIX 3BEHBEB.

‘ cocmdeHoe 36eHo

HamypanavbHolu kayvyk

NOAUNPONUAEH




MToAumep = yenHoe cmpoeHue + Boicokas MorekyAapHas

mMmacca
ITosmumepsI @
BOKPYT Hac YHUKa/1bHbIe ceolicmaa

IJIACTUYHOCTDb (HEXPYNKOCTH);
BbICOKO03JIACTUYHOCTD (CIIOCOGHOCTh K O4Y€Hb 60JIBIIUM 0O0PaTUMbIM

AepopmMmanusam);

aJaresvBHbIe (K/IeliKMe) CBOMCTBA;
rejieoo6pa3oBaHUeE;

CIIOCOOHOCTb 06Pa30BbIBATh BOJIOKHA U IIJIEHKH;

» CIOCOOHOCTb KOAUPOBAThb, XPAaHUTh H IepeAaBaTh TeHETHYECKYI0
HHPopMaL U0 (HyK/JIeUHOBbIE KUCJ/IOThI);

» CIOCOOHOCTb MpeBpallaTh XUMHYECKYH) 3HEPrui0 B MeXaHHYeCKYI0
(6enxkn);

» BbICOKAasl KATAJIMTUYECKasA aKTUBHOCTb pEepPMEHTOB.

IMostumepsI

, BHYTPH HAC



360410YU NOAUMEPHBIX MAMEPUA/I08

do XIX eeka XIX sek XX gek XXI eek
['MOpHAHBIE IOJIMMEPHI,
apa nOAuMep06 KOMIIO3UTHI

CUHTeTU4YeCKHE

MMOJINMEPDI
BoJsokna: wepcmo,
wienK, XJ10noK, JjieH, ‘
nenora m.o. M cKycCcTBEeHHbIE noAuUMepbl 60Kpgz Hac

MMOJIUMEPDI !

JApeBecnHa
[IpupoaHbie
[0JIMMEPhI

/ 23 .~

Ils1acTuku n p€3UuHa,

KJ1eH, KPaCKH...
HUTPOLE//II0/1032 gresw
OV
\Ww + KaM(bpa
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Kay4yKa
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YI1aKoBOYHBIN
MaTepuaJl




dboaroyusa ynakobourozo Mamepuara
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PoiHok. Hauaso XX-20 eeka PwiHoK. Hawe epems

3adava: coxparume kavecmbBo mobapa/npodykma

OT npupogHOro K cuHTeTU4YEeCKOMYy
YnakoBka - oymara lleasnodan (Brucko3a) [lonuaTunen buopasiaraemas

MJIEHKa -
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Tpebosanusi:

COXpdHUMb  + 8/1020CMOUKOCMY, + UHePpMHOCMs, + 3K0/102UYHOCMb
MHOz20pda3oeoe asmacmuyHocms, HQ!!!
ucnos/ibsoedHue dewesusHa 8bICOKASl CMOUMOCMb



360Awquﬂ oaexabl

OT npupoagHoro K cuHTeTHYEeCKOMY
3adava: 3aMeHa npupodHoix Mamepuarob

3ameHna méaka — 9 3aMeHa Mexa U KOXKH — 3ameHa mepcTu —
BHCKO032

o

MArkui ~ o ¢ cmuamnun
v By TpeHHui Y S coreT

Boaonenponnnaemast Heitsion Heonpen oy
elyranbHan

O)I e)KJI a MoTooTgenexHne BHYTPEHHAA

noaxnaaxa




dbBorrouus dbimobBoit mexHuKku

3adava: cderamb u3 doree AezkuxX Mamepuanot,
donee deweBoli, koMnakmHol, YyoodHou

MeETaJlJ/Ibl IIOJINMEPbI




UHmepoep

Jlaku /kpacku/
3MaJII

HaTsrokHbIe MOTOJIKH /
A eKOpaTHUBHbIE
MaHeJIu

Me6eb TkaHu /1ITOPHI/

HaIoJIbHbIE
OxkHa I1BX

OcHoBa a4 z ?
[loimMepHBbIE AACOPOEHTHI KOCMeTH4YeCKHUX CPeACTB {






INo/IMOKCUAOHUM — TPE/ICTAaBUTEb HOBOTO
IIOKOJIEHHUS IIOJTHOCTbIO CHHTETUYECKHUX
MMMYHOT'€HOB

Aooncmep Gpouny
OMMOKCH Oy

R2wmr

JlekapcTBa

o7
1 wnp - 2020+ 0. [ X

WnyHomagy,
= &l o

FpI/IHHOJI - NPOTHUBOT'PHUIINIO3HAA BAKIHKMHA Ha
OCHOB€ KOH'BHOI'aTOB BUPYCHbIX ITIOJIUIIEIITUAO0B C
IMOJIMKATHOHAMH

JAVMarHoCTukKa

CTomaToJiorus

water O ‘

OTBepXKaaeMble MJIOMObI



PanymoHasibHOeE
NPUPOAOIN0JJIb30BaAHUE

3e/ieHasa
XUMUA

T'NIIAH- 1%Bec.%
BIIK-402-1%Bec.%
KNO; - 5% Bec.%

Boaa- 93 Bec.%

BropuyHasna
lepepadoTKa




Kakum o06pa3oM 1moJjiy4yaroT noJiumMepsbi?

Crioco6 1: M3 HU3KOMOJIEKYJISPHBIX BEILECTB

%o
%20 M.‘ v TToAuMepudayus
X g v TToAuKoHdeHcauus

MOHOMEDPHbI MAdKPpOMOJIEKYJIA

MOHO.M(:‘pbl — 39MO0 HU3SKOMOJ/IEKY/ISIPDHbIE eewlecmed, Komopble Mocym
ecmynambs 6 pedKuur dpyé’ C dpyeom usiu ¢ MoJsiexkysaamu dpyeux eeuwecme
C 06[96130861HU€.M nosaumepada.

Crioco6 2: M3 roToBOI0 noJiuMepa

M v’ XumMuyeckue
M npebpawerus noaumepob



Kakue sewjecmea mozym 6bimo MoHoMepamu?
/111 TOro, 4TOO6BI 0OPA30BaTh MOJUMEP, MOHOMED JO0JI2KEH OBITh CIIOCOOEH

06pa30BaTh JiBe OJMHAPHbIE CBSI31 ‘ R ‘_

1. BemiecTBa ¢ KpaTHOM CBA3bIO Pa3sMbIKaeTcsa KpaTHas CBA3b U
C=C, C=(C, C=0, C=N, P=N 00pa3yrTCcA ABe OAUHAPHbIE CBSI3H
CH,=CH, —> ~ECH2— CHZ}

QTHUACH IIOAUOTHACH N
2. lukinyecKue coeJUHEHUSA PackpbiBaeTcs UMK U
BbICBOOOXKAAKTCA ABE OAUHAPHbIE
o CBA3U
/ \ > | CH,-CH,- o}
I— n
QTHUACHOKCH IIOAMUOTHACHOKCHU

3. CoeavHeHUs C ABYMSA U 60J1ee B3auMoeCTBYIOT 2 rpyNibl
(YHKIIMOHA/IBHBIMU I'PylINaMu MOHOMEPOB M 06pa3yeTcsa OgHa

OAMHAPHAA CBA3b

HO— CH,- CH,-OH + HOOC@—COOH > @—CHZ—CHZ—O—CO—C}
[ [—n

O O
9TUACHTAUKOABL TepedTaseBasd KHCAOTA IIOAUSTUAEHTEped TaraT




Kak noayuums noaumep u3 MoHomepa ¢ Kpamuoll 85136107

YZ
CH,=CH —> Y—CHZ—?H—Z npucoeduHeHue, d He
I

X X nosumepusauyus

‘ HYMCHA dKmueayus .MOHOJVlepCI.’

©0-0-00-0-000

aKTUBHBIK MOHOMED

LEHTP CH2=(|3H
Y* * X *
CH2:$H —> Y—CH2—$H —> Y—CH2—C|:H—CH2—C|:H —
X X X X
AKMU8HbIU YEHMp no/sumepusayus

Y* - pagukaJ, KaTUOH, aHUOH

HOHVIMepT/ISaLH/ISI - XVIMIMYECKUM Iponecc IIOJIy4€HIA
[nojimMepa M3 MOHOMEPOB IIyreM WX IIPUCOEOVHEHINA K

dKTMBHOMY LEHTPY, HaXOIAIEMYyCA Ha MaKpPpOMOJIEKYJIE, IIO
UENHOMY MeXaHu3IMy



Kak nos/stiy1umas nojaumMep u3s UUK/AU4YeCKoeco .MOHO.MepCI?

4

*\/\/\/\/\
*

Hem nosiumepusauuu

UYmo6uI pazopeamsb YUKA U 0AMb 803MOHCHOCMb MOHOMeEPAM COeOUHSAMbCA
dpy2 ¢ dpy20M HYyHCHA akmueayusi!

®, -
- > Y\/\/\/\/\ - > Y\/\/\/\/\/\/\/\/\/\
* *

nosaumepusauyus



Ymo o6wezo 8 sImux npoyeccax?

Mo uenHole peakuuu:

» COCTOMLIIIHME 13 OOABIIIOH IIOCAEIOBATEABHOCTH
IIOBTOPLAIOIIIUXCH PEAKIIUY,

» IMIPOTEKAIOIIME TOABKO IIPU HAAWUYHUHU ITPOMEKYTOYHBIX
aKTUBHBIX 4aCTHII, Ha3bIBA€MBbIX aKTUBHBIMU
LIEHTPaMU;

» BKAIOYAIOIIIHE 00s3aTeAbHbIE CTAANUU — HHUIIMHPOBAHUE,
POCT LIENIN U 0OpPBIB IIENU (MHOTOA ellle Iepeaady IIenu);

» aKTUBHBIH IIEHTP MOXeT OBITh paJuKaAOM, KaTHOHOM
UAHU aHUOHOM.



Obuwias cxema noniumepusayuu

1 - launuupoBaHmue:

I >I*

I*+ M ->I-M*

I - MoJs1exys1a MHMIIMAaTOPAa

M- Mos1eKyj1a MOHOMepa

I* - akTMBMpPOBaHHBIV MHUIIMATOP

I-M* - akTMBHBIV LIEHTP MOAUMEPU3ALMNA
[-M°* PAAUKAAbHAS

2 - PocT nierim: [-M+ KATUOHHAAL

I-M* + M — I-M-M* [-M- AHWOHHAS

I-M-M* + M — I-M-M-M*
I-(M),__,-M* + M — I-(M)_-M*

3 - OOpbIB LIETIN:
I-M-M-M-...-M-M* — I-M-M-M-...-M-M
I-M-M-M-...-M-M - MoJieKyJia mojimMepa




Kak MoJieKysibl MOHOMEPOB MOTYT COeIUHATHLCA APYT C
Apyrom?

KOHOUT'YPALIUA - 5TO0 mnocieaoBaTeJbHOCTb B3aUMHOTO PacnoJioKeHUs

aTOMOB M aTOMHBLIX TPYHIl B MaKpOMOJIEKYJle, KOTOpoe ghopmupyemcss npu
CUHmMe3e NoJuMepa U He MoHcem U3MEHSIMbCS 6e3 pa3pbled KOBA/JEHMHbIX
ces3ell 0CHOBHOII NOJIUMeEpPHOll yenu

1¥ BapMaHT - BCe 3aMeCTUTEJIM [IPY aTOME yTJiepo/ia OAUHAKOBBIE:
CH,=CH,, H,C=0, CF,=CF,

H H H H H F _F _F _F _F
H|H /| H|HI|IH]|H H H H _H _H H F| F | F ]| F ] F ] F
S PPl
HlHIHIHIH FIFIFILFIF
H H H H H H H H H H H H F F F F F F

21 BApUAHT — 3aMeCTUTEJIU IIPY aTOMe yIJiepo/ia pa3/in4yarTCs:
CH,=CHY, H,C=CXY

o I
ncegdoacummempuyeckuti amom a| 2
\ wCH> - doparmeHT Lenu P,
C!

3
% N
1Y CH> - dpparmeHT uenu P,



Cmepeousomepus

'\L \/ \/ \/ \/ U30TAKTUYECKUI

'Q

CUHAUOTAKTHUYECKUH

/>

MO ()

aTaKTU4YeCKHuu

l\

_ECHZ_CHiL CTEPEOHW30MEPHS u CBOMCTBA
CHg~ N

u3orakTudeckuu [1I1 (pazmargaercs npu 160°C);

aTakTH4YeckuH [II] (mpu KOMHaATHOH TeMIepaType KUIKUH).
IIOAUITPOIIHUAEH

([IIT)



/\OKAAbHAA usoMepus

/ roJioBa

CHZ: CH
XBOCT C)b
H H
X X X X
T'OJIOBA - XBOCT T'OJIOBA - I'OJIOBAa XBOCT - XBOCT
XBOCT

o)
\ / /,’ 3 \
S oJIoOBa

O

/\)\JVO\//W/\/YO\//\)\/Y

O
IoJIOBa - I'0JIOBa XBOCT - XBOCT IoJIoBa - XBOCT



31 BapMaHT — B MOHOMepe ABe KpaTHble C=C CBS3U U IIPU NMOJIMMEPHU3ALUH B
OCHOBHOM Lieny nojuMepa oopasyercs -C=C- cBsA3b

CH,=CH—CH=CH, —» — CH,—CH=CH—CH,—
ceomempuyeckasa usomepus

1 4
CHZ\z 3 _~CH,
=
H 120° N H

uuc-1,4-nonndbyrtagueH
MAarkmum Ha omynb 1 MpMu KOMHAaTHOM TEMIIEPATYPE JIETKO TAHETCA B PYKAX

KAYYYK
4
> H i~ 2 3 _~CH:
120° C=xC
CH, Clin/ 120° EN H

TpaHc-1,4-nonnbyTtaaueH
TBepAblﬁ Ha o1ynb, IIpA KOMHATHOM TEeMIIepaType pacTAruBaeTcCAa TOJIbKO

npu 3ametHoil Harpy3ke. IIJIACTHUK



KOHCTpYKL[I/IOHHbIe INOJIMMEPHBIC MaTE€pPHUaJIbl

MaTepuaJibl, 33/1a4a KOTOPbIX NPOTHUBOCTOATH BHEIIHEW MeXaHUYEeCKOU
Harpyske (cuJe).

Kayyyku - mnosiiMepbl B aMOpPPHOM COCTOSIHUU Bbllle TeMIlepaTyphl
CTEKJIOBAaHMUS, CIIOCOOHble K OOJIbIIMM O0OpaTUMbIM AedopMalusM,
IOrJIOIIATh U pacCeMBaTh MeXaHUYECKYH 3HEPrHvio, 00/1afaloT JUIKOCTbIO U
M0JI3y4eCcTblO (JIMHEHWHBbIE).

[l1acTMKM - noJiMMepbl B aMOPOHOM COCTOSIHUM (He umerom pe2yAsipHO20
cmpoeHusl) HWXKe TeMIepaTypbl CTEKJOBAaHHUS, WJIHW KpUCTa/JIMYecKHe
OJIUMEPhbI  (pe2y/1sipHO020 CMpOeHUsl) HWXe TeMIepaTypbl IJ1aBJIeHUs],
CIIOCOOHble K OOJIbIIMM HeOoOpaTHUMbIM ILJIACTHYECKUM JAedopMalusiM,
obJiafjarolde MpU 3TOM OOJIbIION XECTKOCTbIO W NPOYHOCTbIO, a TaKXKe
MaJlbIM YA eJIbHbIM BECOM.




1,4-npuc nsomep - KAYUYK
1,2-, 3,4- u 1,4-TpaHC U30MepsbI - IVIACTUKH

—CH,—CH=CH—CH,— —CHy—C~CH—CH,—

1,4
e S v
2 4 -
1 2 3 4 (H=CH,

CH2:CH_CH:CH2 CH2=$—CH=CH2 1,2 _CH2_(|:_

1,2
\ X 3.4 X
—CH,—CH— \
| —CH,—CH—
C-ch,
X
Kak noayvwums 1,4-yuc- noaumep? Hado omob6pamse C=C
C8513b U CNOCO6 NpuUCcOedUHEHUS MOHOMepPO8!
PEIHEHHUE: 1932 r. - nepBbId CUHTE3 CUHMEMU4€eCcK020

Ceprei Bacunbesuy Kay4YyKa Ha sfumuessblx uHuyuamopax

CH:CH2

Nlebepes HETIOJISIPHBIN TTOJISIPHBIIA
PaCTBOpHTeHB pPacTBOPUTEIIb
\ A CHz—CH=CH—CHy Li" —‘\/\/CHz—CH @VC 2 == \ N /CHCH LT
CH=CH,
l NF l/\/

1,4-uuc-nipucoe/IMHEHUE 1,2-npucoenuuenue



AsbTepHaTHUBa: KaTasindaTopsl Lluriepa-HarTa
o 1,4-uuc-npucoeguHeHud Boimie!!!

s I

Kapa Iluraep, 1953 [xxyano Harra, 1954 r.
T'. CUHTE3 AMHEHHOI0 CUHTE3 U30TAaKTHYECKOTO
IIOAMATHUAECHA IIOAUIIPOIIUAEHA

Kamanusamopwol Lluenepa-Hamma:

Memannopzarnuueckue coeourerus I — III epynn ((C,Hg);Al, (C,Hg),AlCl,
CcH:MgBr, C,H,Li u np.) + coedurerus nepexooHvix memannog IV — VIII
epynn (TiCl,, TiCl,, VCl,, MoCl,, Ti(OC,H,).) u ap.

IIpumep: TiCl,; + Al(C,H;);,

1963 - HoGesneBcKas IIpEMHA 3d OTKPBITHEC U30TAKTHYECCKOI'oO IMNOJIMIIPOITNJICHA

$ T

[IpoMBbIIIJIEHHO NPOXU3BOAMMbIU MOJMIIPONMUJIEH M0Jy4eH Ha KaTanu3aTtopax [uriepa-HatTa -
pEeryJsipHbIN, KPUCTAJNINYECKUH (TBEPAbIN, MPOYHbIH).

B pagrkasnbHOU MOJIMMEPU3AL Y NT0JIyYaAeTC HeperyaspHblv (aMOpdHBIHN) NOJUNPONUIEH
(MSTKHH, TEKYUHH).



K.akoil 0biBaemn noAUIVAUAEH?

. n
A (A

HDPE LDPE
[TosimaTHIEH HHHHHHEHHNHHH [TosivaTHIeH
BbICOKOM Mm_(:g_f:g_(:g_(:g_(:g_(:;_(:g_(:g_(:g_(:g_(:g_mw HU3KOH
IJIOTHOCTH HHHHHHHHHHH IJIOTHOCTH
(HU3KOrO (BBICOKOTO
JlaBJIEHHS ) JlaBJIEHUs )

LLDPE MDPE UHMW-PE
JINHENHbIN JInHEeNHbIN CBepXBbICOKOMO-
IIOJIU3TUJIEH MIOJIUITUJIEH JIEKYJIAPHBIN
HU3KOU cpenHeu IIOJIU3TUJIEH
[IJIOTHOCTH IJIOTHOCTH

UeM omAaudaromces amau NOAUIMUAEHDbI?

—— oo



MToueMy noAusamuaer pasbembasemcesa npu curmese?

o
WCHZ-CHZ-CHZ-CHz WCHZ-CHZ-CHZ-CH3

+ S N

aVaVaVa CHZ-CHZ-CH-CHZW
o

l CH2=CH2

VaVaVaVa CHZ-CHZ-CHZ-CHZW

> OmuneH obpasyem oOueHb AKMUBHBLLU
nepeuuHsLi paouxadn, He
cmabunu3upo8aHHbsLI 3amecmumesnsimu.

> DOmom paduxkasi cmpemumcsi nepeiumu 8 JWV‘CHz'CHz'(le-CHz’VW
bonee ycmouuusyro opmy — 8mopuuHblil CH,

I
paouxad. CH,

» Ilosmomy npoucxooum nepeoaua ®
aKmueHoz20 ueHmpa Ha opyayro l CH,=CH,
MaKpomonekyny u obpaszosaHue b6osee
ycmotiuueo2o 8mMopuuH020 pacuKaia.

» Obpasyrowuticst npu pPaouKaibHoOU
noAumMepulayuUU NoaUSMuUIEeH COCmoum u3
pas3semaesieHHblLX MAKPOMOSEKY u
Hasvleaemcesi NOAUIMUNEHOM HU3KouU
naiomHocmu.



Kak 3anpemume noausmusery pasbembagmocs?

Hamo VICIIOJTb30BaTh KOOPAOAMHALIMOHHO-MOHHYIO
ITOJIMMEPU3ALINIO Ha kKatanu3aropax Lluriepa-Harra.

X X R X. X R
o"' “\ - -~ “s‘
- + ™ ‘o+ .~

Me‘\ ~ L ' e‘\ i :Al e
CH,—CH: | > HC —CH2
CH, CH,

N

CIL=CH2

H, (I:H2
C;Hg

KaxxgpIt akT mprcoeqiHeHsI MOHOMepa HauMHAaeTCs CO CTaauy oOpa3oBaHMs -
KOMIUIEKCa JBOVIHOW CBSA3M MOHOMepa C IepPexXOqHbIM MeTa/UIOM KaTaIn3aTopa.

BosHuKHOBeHMe m-KOMIUIEKCa IIPUBOAUT K OCJIabiieHnIo MocTudHOM cBsisu Me... R,
4yTO OOJleryaeT BHeIpeHVe MOHOMepPa B «KOPeHb» pacTyIIel HOJIVIMePHO LIell.

l'lepenaqa eIl Ha l'lOJlI/IMep l'lpaKTl/I‘IECKPI He l'lpOI/ICXOAI/IT - IMOJINDOTHNJIEH
JIMHEUHBIU



Kak cdenamb pasbembaerus 8 noausmuaeHe

KOHMPOAUPYEMBIMU?
Hago mncnonp3oBate COITOJIVIMEPU3ALIVEO sTMIeHa ¢ BBICIIMMM O~
oledpHaMM - JIMHEMHBI IOJIMITUIIEH HU3KOM IUJIOTHOCTH,

ITIOJIMOTNJIECH CpEHHEﬂ INTIOTHOCTMN.

Q’&a %A'%

MeTaJIJIOI.leHOBbII/I KAaTadJIN3
quKOHoueH,zmxnopH,q MeTHUJIaJIIOMOKCaH

MAO \ _CHj MAO

.
- CaHy
%Z!<cs + MAO —’%fr<gh + H;Cl‘m—o{mo )‘Mﬂ’ [@' CHa] [’;':“:‘L _—




MOANKOHAEHCALMNSA xvmvugeckuit mporiecce 1oy YeHust oJIMMepoB

B pe3yJIbTaTe B3aVMOIEVICTBYA (PYHKIUIVOHAIBHBIX TPYIIII MHOTOyHKIIVIOHAJIBHBIX
COeVIHEHUN 110 CMYyneHYamomMy MexaHusmy

®:0— 00

+ — 0000
® 0 — 00 , ,
©:0®— od + [ x-M-x + y-M'-y — x-M-M'-y + x-y

_>

®0®— 00
® 0 — 00

+ +— @000 Kakum do.1tceH 6b1ms MOoHOMep?
©-0— 00 P

NOJIMKOHAE€HCALLINHN HET.
C2H50H + CH3COOH C2H5_O_|9_CH3 + H20
f=1 f=1 0

C,HsOH + HOOC@—COOH — > c2H50—ﬁ©—000H + H,0
f=1 f=2

O
MOJIMKOHAEHCcAlUd UJeT:

HO—CH,-CH,—OH + HOOC@COOH .0 HO- CHZ—CHZ—O—%@COOH
=112
O

f=2 f=2




Boarbliasg yactse KOHACHCAaIIHOHHBIX ITOAMMEPOB -
[TAACTUKHU Kakoe cmpoenue

00/1%CHbL UMEemb makKue
% naacmuku?

BbiCOKO3 (P eKTUBHBIE
(cynepu:xkeHepHbIe)
IVIACTHKH

NH)XXeHepHbIe
IUIACTUKH

Mocrosx
CTaHJapTHbIE o
IJIACTHKHU i

AMopdHbIe

KpHCTaJIJIH‘{eCKHe



Cynepumfceuepuble naacmuku

[Tonuapupumu . . :Z
NaO ONa + @
02N
| |
ooy N<I OO }
g g n
[TonuapupkeTOH

O O 0
O e o YA o — L) Yot
n
[TonudeHnunencynbbup

C.OC. + Natis FQ }

[lonuapunumugbr O 0

\ /
omo + H,N—Ar—NH, — » { jL
\ n

I/ \
0 0




3aveM HY>XHoI XuMudeckue npebpauerus
noAumepob?

A1 U3MeHeHUsA CBOMCTB NNoJimMepa:

1) u3MeHeHHe PaCTBOPUMOCTH MoJiMMepa (IpruodpeTaeT Ui TepseT
CIIOCOOHOCTb PACTBOPATHCS );

2) TOBbBIIIEHHE CMAYUMBAEMOCTH (CMAYMBAEMOCTb — 3TO YAaCTUYHOE
WA T[I0JIHOE pacTeKaHHWe KalJid >KUJKOCTH 10 TBEPAOU
IIOBEPXHOCTH);

3) mnoBbllIeHWEe  aAre3ud  (ODpuJUIIaHUE,  COeJMHEHHE  JBYX
COINPUKACAKIIMXCH TOBEPXHOCTEN );

4) yMeHbIIIeHUE TOPIOYECTH;

5) yMeHblIeHWEe  MOJIEKYJSAPHOM  MacChl  AJid  OOJieryeHus
nepepaboTKHU

Ana  moayyeHus mnosuMmepa, kKoroporo HEJ/Ib3A mnoaydyuts

CUHTE30M M3 MOHOMepa



Mpumep: uaMeHeHue cBolicmB noAusamusreHa npu
xAopupobaruu
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Pe3synbraT. BBegeHue nonapHOro samectuTena:

1) npuaaeT aaresmoHHble CBOMCTBA NOAUITUNEHY (TMNKOCTb K MOBEPXHOCTH)
2) noBbllWaeT CMa4YMBaEMOCTb NOBEPXHOCTM (Kanis pacTekaeTca)

Ao nocne
O [TITTTTTTTT 777

3) HapywaeT perynAapHoCcTb CTPOEHMA UEenn U NPUBOAUT K U3MEHEHMIO MeXaHUYeCKUX

CBOWCTB
Elun
% Cl T,”C pazmsaryeHusn i
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ByAkarusauua kayvyka

~tCHp  CHT

CH=C
CHs
1,4-uuc-nosauu3sonpeH
HaTypaJIbHbIK Kay4yK

JIuHeViHBII  Kay4dyyK  XapaKTepusyeTcs
BBICOKOVI 3JIaCTUYHOCTBIO U TEKYYeCThIO;
TepseT (OpMy IIpU 3KCIUIyaTalluu -
IUIOXVE TEXHOJIOTMYeCKUe CBOVICTBA.

M3 kakoro Kady4yKa CAE€J/IaHbI

» BYJIKAHU30BaHHbIH
IIUHBI? Kay4yK

BYJIKaHHN3alnd

ANAaCTNYHOCTb

3N1aCTUYHOCTb + TEKY4YeCTb HEeT TeKyYecTu
YMpyrocTb



Cwubka noaumepoB. Ayorerue deakoB (koxa u mex)

OJi¥MH M3 OCHOBHBIX MPOLLECCOB MPU MPOU3BOACTBE KOXXH U MeXa, MPHU
KOTOPOM MeXAy OeJKOM JepMbl (CJI0M KOXH) HWJIM BOJIOCA H
MOJIEKYJIaMHd  ClixMBaTesid (AyOsllero BellecTBa) 00pa3yroTcs
XMUMHYECKHE CBSI3H.

CBOWCTBA MaTepUuJia MEHAKTCH:

v’ ycajika IpY BHICYIIMBaHUN YMEHbIIAETCS],
v IIOPUCTOCTb YBEJIUUYUBAETCH,

v IIPOYHOCTH PaCTET,

v/ HabyxaHHUe B BOJie MaJaer,

v\ YCTOWYMBOCTH K peareHTaM pacTer.
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R O CHz pasHble coeduHeHUsl, 6K/HYAsl CO/AU MemaJ/a08
' UAU  MHCUPHble  KUC/AOMbl, HO  HauboJee
NH—CH—C—NH—CH—
I || pacnpocmpdHeHHble 0ybu/ibHble 8eujecmed -
R O

¢opmaavdezud u duasbdezuobl.



Mpumep: cuHmes noAumepoB, komopobie HeAb3s
NnoAYYUMb U3 MoHoMepob
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PeweHue: moougukayusi u3gecmHo20 nojaumepa
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Kak MoxHo ucnpabume cBolicmba norumepa?
Amakmudeckui noaucmupoa (T1C)

I1I0JIy4aroT pa,ZLT/IKaHBHOT/I HOHT/IMepT/ISaLH/IeT/I CTT/IpOHa B

Macce (0e3 pacTtBOpuTels), B SMyJIbcUM (B BOHe), /<CH2\CH%
cycreH3un. TepMoruiacT oOlIeTexHUecKOro Ha3HaueHus,
IAJIEKTPIK, HETOKCUYEH, BO/IOCTOEK " @
PaIMaIlIIOHHOCTOEK.

OcnoBHOM HefgocTaToK — XPYIIKOCTD.
[ITnpokoe niprMeHeHVIe IOy 4wl BcrieHeHHBbIN [1C,

PeweHue 1. MAacmugukayus — dodabka HU3KOMOAEKYASpPHO20
BewecmbBa, noHuxarouezo memnepamypy xpynkocmu.

PewieHue 2. Conoaumepusayus — dodabka Bmopozo MmoHomepa.

PeweHue 3.

YoaponpouHulii NOAUCMUPOA - ~ s oy o gy~ CHECH
IIPOAYKT IIPMBUTOM  COIOJIVIMEPM3alim C\'(*:ZH

cTuposia ¢ OyTaaMeHOBBIM WIV OyTaVieH- (CHZ—CH7L
CTUPOJIbHBIM Kay4yKoM, I1OJTyYatoT é "

IIoJIMMepm3aImen B pacTBope I101
JeVICTBUIEM IIEPOKCHJIOB.



Owm yezo 3abucam cBolicmbBa noarumepob u
odAaCMU UX NPUMEHEHUS?

[eomeTpuda
(TomoJiorusa) nenu

Kondurypanus
[ enu

buopasJsiaraeMmblie Ui HET?

[lnactuku (TBepAble) UM KaydyKHu (MArkue)?
Crnoco6HBbI TeYb UJIU HET?
BozmopacTtBopyuMbIe WU HET?
JJEKTPONPOBOAAIIUE U HET?

Crmoco6HbI 00pa30BbIBATH IIJIEHKH UJIA HET?...

XUMHWYECKUHU
COCTaB

AN NI N NN



YUmo ymeem xumus noaumepoB?

> TMoaydamb noAumMepol ¢ HYyXHoiMu cBolicmbamu,
Botoupas npaBurbHoiM 0dpasom MoHoMepobl u Memodol
cCuHmesa.

> W3 noaumepa 0dHozo0 u mozo Xe xumudeckozo cocmaba
MO>KHO noAydume npodykmel ¢ pasHbiMu cBolicmbamu.

> Pa3Hole cBolicmbBa MOXHO noAaydume XumMuyecku:

a) USMEHSS KOHpU2ypayuro u/uAu 2eoMempuro yenu Ha
cmaduu cuHmesa (NOAUIMUAEH, NOAUU3ONPEH);

0) 66005 000aBku 8 2omobeiii noaumep, kozda npubodam
k o0pasoBaHuro «cuwubok>»> Mexdy mMakpomorekyramu
(ByAkaHuzayus kayuykyb);

B) xuMuvecku, usmMeHas npupody PYHKUUOHAAbHbIX
gpynn zomobBozo norumepa (xropupobarHue noAusmuAeHa).
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