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BBEJIEHHUE

XuMHsI BBICOKOMOJIEKYJIApHBIX coeauHeHnii (BMC) Havanma BbAenATbCs B
CaMOCTOSITENIbHBIN Pa3[eN XUMHUYECKOM Hayku B Hadaie 30-X rogoB MpOLUIOro
crosietusi. OCHOBOMOJIOKHUKaMH 3ToM Hayku Obutn I'. IlltayauHrep, BbICKa3aB-
IIMI TIPEAIIONIOKEHNE O CYIIECTBOBAHUN MAaKpOMOJIEKYJI, pa3Mepbl KOTOPBIX OIpe-
JeNsAT uX ocodeHHocTH, U Y. Kaposepc, BHecmii O0bLIoN BKIaa B yCTaHOBJIE-
HUE TIPUPOABI XMMHUYECKUX CBSA3EM B MAaKPOMOJIEKYIax.

JlanpHeliee pa3BUTHE XUMHH MaKpOMOJEKYJ O053aHO HCCIEIOBaHUIM yde-
HbIX MHOTHX CTpaH, B TOM 4ucie oredecTBeHHbIX XMMHKOB IILIIL.IIopsiruna,
B.B.Kopmaka, IL.I1. Ko6eko, C.C. MenBeneBa u MHOTHX JPYTHX.

Xumust BMC — kommnekcHas Hayka. OHa BuTana B ce0s1 OCHOBHBIE IOCTHKE-
HUS 13 00JIAaCTH OPraHUYECKOro0 CHHTE3a, (PUBHKO-XUMUYECKUX U OMOJOTMYECKHUX
MCCIIEIOBAHUM U MHKEHEPHBIX PEIICHUMN.

CoBpeMeHHbIE HCCIEIOBaHUA B O0JacCTH XHMMHUH TOJIMMEPOB HAIMPABIICHBI,
MpeXJie BCEro, Ha CO3/IaHNe CUHTETUYECKUX MOJIMMEPHBIX MaTepuanoB, o0aaaaro-
IMX HEOOXOAUMBIMH YEJIOBEKY CBOMCTBaMU. OJTHAKO 3TO HE UCKIIOYAET U3yUCHHE
BBICOKOMOJIEKYJISIPHBIX IIPOAYKTOB IIPUPOIAHOTO MPOUCXOKIAEHUSA, UX COBEPLICH-
CTBOBaHUE U MOJICPHU3ALIUIO.

beuin pa3zpaboTaHbl METOABI CHHTE3a COEAMHEHUH, COBMEIIAIOIIUX B cede
CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX BELIECTB U COACPIKAILUX HAPALY C yI-
JePOIOM aTOMbI KPEMHUS, AIFOMUHMUS, TUTaHA, O0pa U JIpyrue (3JeMeHTOpraHuyie-
ckue BMC).

Co3aroTcs CTEKJIOIJIACTUKY U YTJIEPOAHbIE BOJIOKHA, [0 MPOYHOCTU HE YCTY-
NAKIIKAE CTAU. YCHEWHO PAa3BUBAIOTCA palOTHl MO MOJTYYEHUIO NPUBUTHIX U
0JIOK-CONIOJIMMEPOB, CLIUTHIX M B3aUMONPOHUKAIOIIUX CETYATHIX MMOJIMMEPOB, TEp-
MOCTOMKHUX MOJIUMEPOB U APYTUX. BbIIM yCOBEPIIEHCTBOBAHBI TEXHOJIOTUH MTPOU3-
BoJcTBa BMC, NOCTOSIHHO BEAYTCSI HAYYHBIE IIOUCKM HOBBIX MaTE€pPUAJIOB U ITyTEH
YCOBEPIIEHCTBOBAHUS YKE UMEIOLIUXCS.

Ham Bex npuHATO Ha3bIBaTh BEKOM MOJMMEPOB. TpyAHO Ha3BaTh OTpACIb Ha-
POJHOTO XO35HCTBA, B KOTOPOU OBl HE MPUMEHSUTUCH IOJUMEPHBIE MaTepUabl WIN
U3/l Ha UX OCHOBE.



1. TEPMHUHOJIOI'UAA U OCHOBHBIE ITOHATUA
B XUMHUHU BBICOKOMOJIEKYJAPHBIX COEIMHEHUU

Buvicoxomonexynsapuvie coedunenuss — 370 XUMUYECKUE COETUHEHUSI, MOJIEKYJIbI
KOTOPBIX COCTOSIT U3 OOJBLIOrO YKCa MOBTOPSAIOIIUXCS (TOYHO WK MPUOJIMKEH-
HO) OJIMHAKOBBIX 3BEHBEB, 00JAAOMIUX OOJIBIION MOJIEKYJSIPHOM Maccoil U 0co-
ObIMU CBOMCTBAMH.

Xumuss BMC u3yuaer BemecTBa, MOJIEKYJIbI KOTOPBIX COCTOAT U3 OIPOMHOTO
quciia aTOMOB, COEMHEHHBIX MEXAY CO0OM OOBIYHBIMU KOBAJIEHTHBIMH CBSI3SIMU.
Takue MosieKysbl HAa3bIBAIOT MAKPOMOIEKYIAMU, HATIPUMEP MAKPOMOJIEKYJIbI MO-
nustunena (C,Hy),, nemmronossr (CsH;0Os),, HaTypansHoro Kayuyka (CsHs),, momm-
xnopsunuia (C,H;Cl), u apyrue.

Tunel cBsA3el MEXIy OTAEIbHBIMHU IJIEMEHTAPHBIMU 3BEHBSIMH B MaKpOMOJe-
KyJI€ TaKue ke, KaK 1 Yy BCEX OpraHu4eckux coeauHenui. [Ipu aToM xapakrep cBs-
31 MMEET OOJbIIOE 3HAYECHHE, Onpenesss (PU3NYecKHue U XMMHUYECKHE CBOMCTBa
nosuMepoB. B 1abn. 1 (mpuiioxenue 1) npuBeaeHbl HEKOTOPbIE XapaKTEPHBIE IS
MOJIUMEPOB TUIIBI CBSI3EH MEXK/Y 3JIEMEHTAPHBIMU 3BEHBSIMH.

MakpoMoJieKyJibl OOJBIIMHCTBA TMOJUMEPOB MOCTPOEHBI W3 OJMHAKOBBIX,
MHOTOKPAaTHO MOBTOPSIONINXCS TPYHI aTOMOB — 21€MEHMAPHLIX (MOHOMEPHbIX)
36€Hbes, CBI3AHHBIX MEXKIY COOOM.

Hampumep:

....CH,~CH,—CH,—CH,—... MIOJIUDTHIIEH

.. ._CH2_?H_?H_CH2—. .. MTOJTMBUHUJIXJIOPU]T
Cl Cl

[TocnenoBaTeIbHOCTh COSAUHEHUS] aTOMOB B MOHOMEPHOM 3BEHE MaKpOIIeIH
00BIYHO M300paXkaeTcs B BUE 0011 GOpMYJIbI:
[CH,—CH,], — nonusTuiieH
[CHQ—(FH]H — MOJIMBUHWJIXJIOPHU/I, TJI€ 7 — CTEIICHb MMOJIMMEPU3AIIUAH.
Cl

BMC yacto Ha3bIBalOT NpOCTO noaumepamu (poly — MHOTO, meros — 4acTh).

Uucio »ieMeHTapHbIX 3BEHbEB /7 B MAKPOMOJIEKYJIE SIBISETCS OJHOW W3 IiiaB-
HBIX XapaKTEPUCTUK NoauMepa. Mex 1y 3TOW BEIIMYMHON U MOJIEKYJISIPHOM Maccom
MOJIMMEpa UMEETCS CIIeIYIONIee COOTHOIICHHE:

n=Mm,

rJie M — MOJEKYJISIpHAs Macca >JIeMEHTApHOTO 3BEHA

[TonumMepsl ¢ BHICOKOU CTEMEHbIO MOJUMEPHU3ALUU HA3BIBAIOT 8bICOKONOIUME-
pamu (M > 5000), ¢ HeOONbIION — 0uzOMepamu (CTENIEHb MOJIUMEpPU3AIUd OT
EAMHUI] O HECKOJIbKUX cOTeH). CBONCTBA OJIUTOMEPOB IMPOMEKYTOUHBI MEKITY

IlonsTue «MOJICKYJIApHAas Macca 3JICMCHTAPHOI'O 3BE€HA» HOCUT yCJ'IOBHI:Iﬁ XapaKkTep, TaK KaK
peYb UACT HE O MOJICKYIJIC, a 00 OTACJIbHOM 3BCHC MAKPOMOJICKYJIbI.



CBOMCTBaMHU OOBIYHBIX HU3KOMOJIEKYJISIPHBIX BEIIECTB M «HAcTOsmmx» BMC, uTo
U ABJISICTCS. KPUTEPUEM UX BBIICICHUS.

Ilepuoovt uoenmuunocmu noaumepoé — MHOTOKPATHO IOBTOPSIOIIMECS
YYaCTKH, IMEIOIINAE OJUHAKOBYIO ITPOCTPAHCTBEHHYIO CTPYKTYpPY. DJIE€MEHTapHbIE
3B€HbsSI MOTYT UMETh OJMHAKOBBI XUMHUUYECKUN COCTaB, HO PA3IM4aThCs MO IPO-
CTPAHCTBEHHOU CTPYKTYpE.

H; C
o z*‘c\cmf ot i o

0,8 16 M
yuc- HonnmonpeH (HaTypaJ'IBHBII/I Kay4yK)

HC_ /\c CH CH,-

C CH H,
—CHZ

0,48 am 0,48 HM™
mpaHc-noauuBopeH (ryTranepya

[Iepnon naenTnyHocTH Kayuyka 0,816 HM, a ryrranepun 0,48 um. IIpu nepe-
X0Jle OT KaydyyKa K IyTTanepde NepHoj WIACHTUYHOCTH YMEHBIIAETCS BABOE, UTO
ABJISIETCS CJIEACTBUEM M3MEHEHUS BAJCHTHBIX YITIOB U MEKAaTOMHBIX PACCTOSHHUM.
[loHsiTHE MIEHTUYHOCTH CBS3aHO C KPUCTANIMYECKUM COCTOSHHUEM IIOJIMMEpa.
TonpKO IpH CTPOro OpUEHTALMH, KOTOPast BO3MOXHA IPU KPUCTAINIMYECKOM CO-
CTOSIHUH, OTJEJIbHbIE YYaCTKH LIETTH MaKPOMOJIEKYJIbl MPUHUMAIOT (PUKCUPOBAHHOE
ITOJIO’KEHUE B IIPOCTPAHCTBE.

CoBepIIEHHO CUMMETPUYHBIM CTPOEHUEM MOHOMEPHBIX IPYIIIMPOBOK 00J1a1a-
0T HEMHOTHUE noJiuMepbl, Hanpumep nonudTwieH (—CH,—CH,—), u nonuOyTtaauex
(—CH,—CH=CH—-CH;,-),..

B 3aBHCHMOCTH OT MOpPSAAKA pa3MENIEHUS YJIEMEHTAPHBIX 3BEHBEB B LIEMH pa3-
JINYAIOT:

Pezynapusie — nanpbHU NOPAIOK B PACIOJIOKEHNN 3BEHBEB
1 2 1 2 1 2 1
. .—CHz—(EH—CHZ—(FH—CHz—QH—CHz—. ..

Hepezynapusie — 0TCyTCTBHE MOHOTOHHOT'O YePEIOBAHUS 3BEHHEB
1 2 1 2 2 1
: .—CHz—(EH—CHz—(FH—ﬁIH—CHz—

2. KTACCUOUKAIIUA U HOMEHKJIATYPA



Mmuoroo0Opa3ue MOJUMEPHBIX COSAMHEHUN MPUBEIO K CO3MaHHUIO PA3TUIHBIX
Kiaccu(ukanuii, B OCHOBY KOTOPBIX IOJOXKEHBI XapaKTepHBIE CBOMCTBA ITUX Be-
mectB. O6piuHO0 BMC kimaccuuuupyroT Mo MPOUCXOXKICHHUIO, COCTaBy, CTpOe-
HUIO, CTPYKTYpe, OTHOIICHHUIO K HAarpeBaHUIO0, METOJy CUHTE3a, OJHOPOJHOCTHU
3BeHbeB (Tabi. 1). [lo xuMHUUecKOMYy COCTaBy CTPYKTYPHBIX 3BE€HBEB Pa3IMYarOT
HECKOJIBKO BUJIOB MOJIUMEPOB.

I'omononumepst — Bce 3B€Hbs OJIMHAKOBBIE

(-CH,—CH=CH-CH,—), —A-A-A-A-

Cononumepst — MaKpOMOJIEKYJIa COIEPKUT Pa3HbIE MO COCTABY WM CTPOCHUIO
3BeHbs. OHU NO/IPA3NIEISIOTCS Ha:

yepeodyrowuecs, M makmuyeckue (JTMHEHHBIC TTOJMMEPHI C PETYJISIPHBIM pac-
MOJIO’KEHUEM 3BEHBHEB)

...~A—-B—A-B-A-B-...

amaxmuyveckue (JIMHEHHBIE TOJIUMEPBI C HEPETYJIAPHBIM PACIIONIOKEHUEM 3Be-
HbeB) ...~ A—B—B—-A-B—-A-A—...

O.10K-cononumepsl (B JIMHEHMHOMN 1IeMU cojiepKaTcsi OJIOKH, COCTOSIIIUE U3 J0-
BOJILHO OOJIBIIIOTO YKCJIa OJMHAKOBBIX 3BEHBER).

...~ A—A—-A-B-B-B-A-A-A-B-B-B-...

npusumvle (UIMEIOT Pa3BETBIEHHOE CTPOEHUE, OCHOBHAS LIENb COCTaBJieHa W3
OJIHUX MOHOMEPOB, & OOKOBBIE OTBETBJICHUS — U3 JIPYTHUX)

—ﬁS—B—B—B—. ..
—A—é—A—A—A—A—A—. ..
...~.B—B—B—B—

B 6110k-comonrMepe coveTarTcsi CBOMCTBA TOMOIIOJIMMEPOB, U3 KOTOPHIX OHU
MOJIYYCHBI, YTO JIeTIAET UX IIECHHBIMHU MaTeprasiaMu. OCHOBHBIE THITBI KilacCU(HKa-
uuu BMC npeacrasiens! B Tao. 1.

Tabnuma 1
KITACCUDPUKAIIUSA BMC
Bun IIpu3Haku, oTHOCAIIIUECS IIpumepsbl
NMO0JMMEpPOB K JAHHOMY BHY
1. Ilo npoucxosxcoenuro
[Ipupoausie Hcnone3ytorcss HemocpenctBeHHo B | Llenmtonosa, kanudoms, Oenku, Hy-
MIPUPOTHOM BHUJIE KJIGMHOBBIE KHUCIIOTHI, TPUPOIHBINA
Kay4dyK U JApyTHe
UckyccTBen- [TonydaroT myTeM XHUMHUYECKOW mepe- | Auerarbl U HUTPATHI LEIUTIOJIO3bI,
HbIE pabOTKU MPHUPOIHBIX OJTUMEPOB BYJIKAaHU3UPOBAHHBIA KayuyyK
Cunretnueckue | [Tomyuaror cunTe3oM u3 Hu3Komode- | [lonuaTuieH, NOIMBUHWIXIOPUL,
KYJISIPHBIX TPUPOJHBIX WU CHUHTETH- | KAyYyKU — HU3O0MPEHOBBIN, OyTaau-
YEeCKMX BEIIECTB — MOHOMEPOB €HOBBIN U JIpyTHE.




1I. Ilo xumuueckomy cocmagy MaKpoOMo.ieKyJibl

Oprannueckue | Kpome atomoB C u H moryT Ob1Th aTO- | [TOTMATHIICH, TOTMBUHUIXJIIO-
MbI S, N, O, rajiorecHOB pUI, TOJTUAMHU/IBI
Onemenrtopra- | Hapsoy ¢ aromamu C u H, kpome aTo- KBapIi, O HMMETHITKCHIOKCAH
2 2
HUYECKHE MoB S, N, O, coaepxar rerepoaTomsl, S —
KaK B TJIABHOM, TaKk U B OOKOBBIX IIETISIX (~CH,—CH-)
n
SiR;
C conpsuxennoii | ...—C=CH-C=CH-... |
CHCTEMOM CBs- R R (,Q,) —
(v n
en [Tonudennnen

(—C=C—C=C-), nonuuHsI

111 Ilo xumuueckomy cocmagy 21a8HOU yenu




l'omonenueie CocTosT U3 0IMHAKOBBIX aTOMOB (—CHZ—(liH—)n
CH;
[Tonunponunexn
(_CHZ_(le_)n
O—COCH;
[TonuBrHMNAnETAT
1
(_CHZ_F_)H
Cl
[TomMBUHUITHICHXIIOPHT
I'erepouenneie | ['maBHas 1enb COCTOUT U3 aTOMOB (—CH,-0O-)
HECKOJIbKUX JJIEMEHTOB O OPMAITBACTH]I,
oI (GUPHI, TOINYPETAHBI
1V. Ilo zeomempuueckoii hopme monexkyn
JIluHeliHbIe ....CH,—CH,—CH,—CH,—... [TonmsTriieH, MOJIMBUHUWIXIIOPU/I,
aMmJ103a, HATYPaJIbHBIN KayayK
Pa3BeTBneHHbIE | .. .—CH2—|CH—CH2—CH—. . AMMIIONEKTUH KpaxMara,
R Rl HEKOTOPbIC CHHTETHUECKUE
3 3
MOJIMMEPHI U TIPUBUTHIC
COTIOJIUMEPBI
Couteie (l)H | ®DeHOI- 1 MOYEBUHOPOpMAITBIe-
(ceTyatsie) N THTHBIC CMOJIBI, PE3UHA,
© CH, @ MaKpOMOJIEKYJIbI KaydyKa, CIIUTHIC
aTOMaMH CephbI
GH. CH P
o
— CHr
OH bH
IIpo- Hlepcts, rpaduTt u ap.
CTpaHCTBEHHBIE
V. Ilo omnowenuto Kk Hazpeeanuio
Tepmomactuy- | [Ipy HarpeBaHuM MEHAIOT CBOWCTBA | JIMHEWHBIE U pa3BETBICHHBIE
HBIE o0paTuMo MOJIUMEPBI: TTOJTUAKPUIIATHI,
MOJTUCTUPOJT, TIEILTI0II03a,
MIOJIUITHJICH
Tepmopeaktus- | [Ipu HarpeBaHMu MeEHSIOT cBoiicTBa | [loarMepsl ¢ MPOCTPAHCTBEHHBIM
HBIC HeoipaTnMo, NepexoaiaT B TEPMOCTa- | CTPOCHUEM:
OWJIBHOE COCTOSIHHE (heHnonpopmabIeruaAHbIC CMOJIBI,
MOJIMYpETaHbl, OyTUIKAYIYK
VI. IIo memody cunmesa
[Tonumepusa- [Tonyuarot peakuuei noaumepusaunu | [lomudTHiieHsl UM Ipyrue MNpous-
IUOHHBIC: BOJIHBIC
— paauKaIbHAs STHJICHA U alleTHIICHA
— HOHHAs
— CcTyleHyJaTas




— HOHHO-KOOP-

JIMHAIIMOHHAS

— COIOJIUMEpPU-

3aI[OHHAs

[Monmukonpaenca- | [lomyuaror peakuueidt nmonukonaeHca- | [lonmuadupsl, peHonpopmanbae-
[IHOHHBIC 112001 TH/IHBIC TTOJIMMEPBI,

(heHonbypdypobHBIE TOJIUMEPHI

VII. Ilo xumuueckomy cocmagy cmpyKmypHbvlX 36€Hbe6

I'omononumepst

O,Z[I/IHaKOBI:Ie CTPYKTYPHBIC 3BCHbBA

[TonusTuiieH, HaTypaJbHBIA Kay-
qyK
U Ipyrue

Cononumepsbl Pa3Hble CTpyKTypHBIE 3BEHbS deHonpopMabIETHAHBIE CMOJIBI
VIII. Ilo noaapnocmu
Henonspusie He conepxat nonspueix rpynn uimum | (—CH,—CH,-),
COZIepKAT CHUMMETPHYHO PACHOO- | HOJMITUIIEH
YKEHHbIE TIOJISIPHBIE TPYIIITUPOBKU
1|3
(_$_|C_)n
F F
TeTpad TOpITUIIEH
ITonspuslie Copmepxar  B3aMMHOHEKOMIIEHCUPO- (—CHz—ﬁIH—),,
BaHHBIE MOJISIPHBIE CBSI3U CN
MOJINAKPUIIOHUTPUI

(_CH2_$H_),1
Cl

TTOJIMBUHUJIXJIOPHUI

Kpome 3T0r0, B COOTBETCTBUM C IPUHATON B OPTraHUYECKOM XUMUHU Ki1accudu-
kanuei Bemects BMC noapasnensiror Ha apoMaTtuyeckue u anupaTudeckue, mpe-
JICJIbHBIE W HEIPEIEIbHBIC, KUCIOPOA- U a30TCOAEPIKAIINE, IIPOCTHIE U CIOKHBIE
3¢upsel, aMUJIbl U T. 4. (Ipuioxenue 1, tadin. 2).

3. OCHOBHBIE OT/IMYUA BMC _
OT HU3KOMOJIEKYJIAPHBIX COEAUHEHHUH

OcoOble CBOMCTBA BBICOKOMOJEKYJISIPHBIX COEIMHEHUN SIBISIIOTCA, TMPEXKAC
BCErO, CJIEICTBUEM OOJBIION BEITUYHMHBI UX MAKPOMOJIEKYJI, KOTOpas 00ycCiaBiu-
Ba€T BCE OCTAJIbHBIE OTIMYMS ATUX BEUIECTB OT HU3KOMOJIEKYJISIPHBIX COEAMHEHUN

(HMC).

C TOuYKM 3peHHs XMMHYECKOW KiacCU(UKAIMK HET MPUHLUIHAIBHOIO pas-
muuns Mexxry BMC u HMC. CymiecTBYOT BBICOKOMOJIEKYJISIPHBIE YTIIEBOI0POIbI
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(kay4yyk), rajoreHnpou3BOAHbIC (MTOJIMBUHIIXJIOPUIT), YIJIEBOABI (IIEJUII0I034,
Kpaxmai), CIIUPTHI, KUCIOTHI, CIOKHBIC d(PUPHI U T. A., KOTOPBIC AIOT T€ XK€ Xa-
paKkTEepHbIE PEaKLUWH, YTO U COOTBETCTBYIOIINE HU3KOMOJEKYISPHBIE MPEICTABU-
Tenau 3TuX KiaccoB. Hanbonee pesko ornmyarorcs BMC u HMC cBoumu ¢pusnue-
CKMMH CBOWCTBAMH, YTO Jaj0 OCHOBaHUWE BbLACIUTh Xxumuio BMC B camocrtos-
TeJIbHYI0 007acTh HayKu. Takas He0OXOAMMOCTh BO3HUKJIA €II€ U IOTOMY, YTO Me-
ToAbl uccienoBanuss BMC Bo MHOIOM HE MOXO0XH Ha T€, KOTOPbIE MPUMEHSIIOTCS
IpY U3yYEHUU HU3KOMOJIEKYJISIPHBIX. Takue XopoIllo u3BeCTHbIE CIIOCOObI BblIEe-
HUS U OYMCTKH XMMUYECKUX COCIUHEHHM, KaK MEPErOHKa U MEPEKPUCTATIIN3ALINS,
HerpuMeHuMbl K BMC, KoTOpbIe pa3iiaratoTcsi pyu NEPETOHKE JaXe B CAMOM TITy-
OOKOM BaKyyMe M CIIOCOOHBI JIaBaTh YETKO OTPAHWYEHHBIE KPUCTAUIBI TOJBKO B
0COOBIX, TPYJHO OCYIIECTBIISIEMBIX YCIOBUAX. BMecTe ¢ TeM 0e3 npeaBapuTesbHO-
ro otaenenuss BMC ot Bceraa ComyTCTBYIOUIMX UM MIPUMECE HEBO3MOXKHO IPHU-
CTYIUTh K U3YUYEHHUIO COCTAaBA M CTPOCHUSI MAKPOMOJIEKYJbl. CaMO MOHSTHUE «XU-
MHUYECKH YHCTOE» B MPUMEHEHUHU K BBICOKO- U HU3KOMOJICKYJISIPHBIM BEIIECTBAM
JOBOJIBHO PA3JIMYHO.

Crnenyer OTMETUTBh, YTO Jaxe pa3daBieHHble pacTBOpbl BMC o0nagatoT oueHb
00JBIION BSI3KOCTHIO, 3HAUUTENIBHO MPEBOCXOMASAIIEH BS3KOCTh KOHIIEHTPUPOBAH-
HbIX pactBopoB HMC. BMC pacTtBOpstoTCsS ropa3fo MeIJeHHEE, Y4eM HHU3KOMOJIE-
KYJISIpHBIE, KPOME TOr0, UX PACTBOPEHHUIO MpeuecTByeT HabyxaHue. HekoTopeie
BMC He pacTBOpsitoTCA HM B Kakux pacTBoputTeisix. OObIYHO MpU yIaJICHHUH
pactBopurensi u3 pactBopoB BMC o0pasyrotcst He KpUCTaUIbl, KaK 3TO MPOUCXO-
mut ¢ HMC, a nnenku. BeigaBnuBasi BSI3KUM pacTBOp 4epe3 Meab4yalliue OTBEp-
ctus (uabepsl), MOKHO MOIYUYUTh BOTOKHA. [10/100HBIC TIICHKH M BOJIOKHA MOTYT
OBITH TIPUTOTOBJICHBI TakKe W3 paciuiaBieHHIXx BMC. Bce mpupogHbie BOJIOKHU-
CThI€ BellecTBa (1IEJUII0JI03a, IIEePCTh, LICIK, JIeH U T. 1.) — BMC. HekoTtopslie u3
HUX (1IeJUTI0JI03a) MOTYT OBITh MepepadoTaHbl B IUICHKH U CHOBA B BOJIOKHO, €CIIH
UX TIPEABAPUTEIBLHO NIEPEBECTH B )KUIAKOE COCTOSTHUE.

[Inenku, BosiokHa u apyrue uznenus u3 BMC otiauyaiorcs 0coObIMU MEXaHU-
YECKMMH CBOMCTBAMHM, KOTOPBIE 3aBUCAT OT BEJIMYUHBI, THOKOCTH, (hOPMBI, CTpOE-
HUS ¥ XapakTepa B3aUMHOIO PACIOJIOAKEHHS] MAKPOMOJIEKYJI, a TAK)KE OT TEMIIEpa-
Typbl. [Tpu npusioxkeHnn Harpy3ku nosHas nedopmaius 00pas3IioB IPOUCXOIUT HE
Cpa3y, Kak y OObIUHBIX MaTEpPHUAJIOB, & B TEUEHHE HEKOTOPOTO BPEMEHHU, 3TO BpeMs
TEM MEHbIIIE, YeM BhIIIe Temneparypa. ¥ HekoTopeix BMC (kaydyk u apyrue sia-
CTOMEpbI) HAOIIOAAIOTCsl OoJblliie oOpaTuMbie aedopmaliid, BO MHOTO pa3 Ipe-
BOCXO/SIIIME YIIPYTYIO AeopMalvio HU3KOMOJIEKYISIPHBIX MaTepUaoB.

Hecmotps Ha To uto y BMC BcTpeuaroTcsi Takue ke KJIacChbl XUMUYECKUX CO-
eNMHEHU 1 (YHKIMOHAIBHBIE TPYIIBI, KaK y HU3KOMOJIEKYJISIPHBIX BEIICCTB, B
XapaKTepe TEUEHHs PEaKlUid ATUX ABYX THIIOB COEIMHEHHI MMEIOTCS CYIIECTBEH-
HbIE OTJIMYUSIL.

[Ipexne Bcero, BMC Hepenko pearpyroT 3HAUUTENIBHO MEUICHHEE WM 3Ha-
YUTEJIbHO OBICTPEE HU3KOMOJIEKYJISIPHBIX BEIIECTB aHAJIOTUYHOTO CTPOEHHUS; YacTO
IIPOLIECCHI ITPUCOEIUHEHHUS], 3aMEIICHUS U OTIIECIUICHUS MPOTEKAIOT HE A0 KOHIA.
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WNHuorna Hapsiy ¢ OCHOBHOM peaknuei UayT MOoOOYHBbIC, M3MEHSIONINE XapaKTep
(YHKIIMOHATBHBIX TPYII W MPETSTCTBYIONINE TEM CaMbIM OCHOBHOMY TIPOIIECCY.
Hakonen, BaxkHoit ocobenHocThio BMC siBisieTcss X CIIOCOOHOCTH PE3KO H3ME-
HATHh CBOM CBOMCTBA NPU IEUCTBUU OYEHb HEOOIBIINX KOJIUYECTB PEAreHTOB.

4. METOJAbI U3YYEHUSA CTPYKTYPBI IOJIMMEPOB

Hcropuuecku 3agava ycraHoBieHus crpoeHuss BMC Oblna TecHO CBsi3aHa C
BBISICHEHUEM MPUPOJIbI pa30aBIECHHBIX pACTBOPOB ATUX BellecTB. B pesynbTare pa-
oot I'. llItaynunrepa, B. A. Kapruna, C. M. JlunaroBa u Apyrux ObUIO J1I0Ka3aHO,
YTO 3TU CUCTEMBbI, BOIPEKHA TOCIOACTBYIOIIECH pPaHEE TOUKE 3PEHUS O KOJUIOWUIHOU
MIPUPOJE UX, ABISAIOTCA UCmuHHbIMU pacmeopamu. CIe0BaTeIbHO, MAKPOMOJIEKY-
JIbI HAXOJIATCS B pa30aBJICHHBIX PACTBOPAX B BHUJIC KHHETHUYECKH CaAMOCTOSTEIIbHBIX
YaCcTHUIll, U ONPEICIICHUE WX BEIMYUHBI JAET HE Pa3MEPbl MHUUEIUIbL, a Pa3MeEpPhI
CaMOM MaKpOMOJIEKYJIbI, MOJIEKYJIIPHYIO Maccy. M3MepeHne MoJIEKYJISIpHOM Mac-
ChI TIPY MIOMOIIIM Psifa HE3aBUCUMBIX CIIOCOOOB IMoKa3ajo, uto Bce BMC nelicTBu-
TEIBHO COCTOSIT M3 OYCHB OOJBIINX MOJICKYJ — MaKpOMOJICKYJI, COJEpKaIIuX Jie-
CSITKM U JaXXK€ COTHU THICSY aTOMOB.

Xots cBoiicTBa, TunnyHbIe 1t BMC, HaOmo1a0Tcst Uy COeTMHEHHU CO 3Ha-
YUTEJIbHO MEHBIIUMHU MOJIEKYJSPHBIMM MacCaMH, B HACTOSIIEE BPEMS IMPUHATO
otHOcUTh K BMC Bce BeniecTBa, MOJIEKyJIsipHas Macca KoTopbix mpesbimaeT 5000,
a K HU3KOMOJIEKYJISIPHBIM — BEIIIECTBA, 00J1a/Ial0II1e MOJICKYISIPHON MacCcoi MEHb-
me 500. XoTs cOeIMHEHHS C MTPOMEKYTOUYHBIMU 3HAYCHUSIMU MOJICKYJISIPHOM Mac-
Chbl, TAK Ha3bIBa€MbIEC OJIMTOMEPHI, KaK MPaBUJIO, U 00JIaal0T CBOMCTBAMU HU3KO-
MOJIEKYJISIPHBIX, OHH B TO € BPEMS OTJINYAIOTCA OT HU3KOMOJIEKYJISIPHBIX.

Jlns ycranoBieHus xumudeckoro cocraea BMC ucnonb3yrorcst 0ObIYHBIE TTPH-
€MBbI dJIEMEHTHOro aHaiu3a. OJHUM W3 METOJ0B, Haubojee YacTo MPUMEHSIEMBIX
npu uccieaoBanun BMC, sBigeTcs ASCTPYKIMS, WIM PacUICIUICHUE MaKpOMOoJie-
KyJl Ha HU3KOMOJICKYJISIPHBIC BEIIECTBA, CTPOCHHUE KOTOPHIX JOKA3hIBACTCS OOBIU-
HBIMH CITOCO0aMU, — CIIOXKHAas Mpo0JieMa YCTAaHOBJICHHUS CTPYKTYPhI BBICOKOMOJIES-
KYJISIPHBIX BEIECTBa pa30MBaeTcs Ha psij 0oJjiee MPOCTHIX 3a7ad, Kaxaas u3 KOTo-
pBIX peliaercsi OTIENbHO. 3Has CTPOECHUE M CBOMCTBA MOJIYYEHHBIX «OCKOJIKOBY
MAaKpPOMOJIEKYJIbI, MOXHO CAENATh BEIBOJBI O CTPOEHUH UCXOJHOTO BEIIECTBA.

B 3aBucumoctu ot npupoast BMC u ero cToMkocTy K pa3inyHbIM BO3JCH-
CTBUSIM MPUMEHSIOTCS THAPOJIUTHUYECKUM, TEPMUUECKNN, OKUCIUTEIBHBIN U JpY-
TUE€ METO/bI IECTPYKIIHH.

Meton nectpykuuu, cBoasuuid ucciegoanne BMC npenmMymiecTBEHHO K
V3YYEHUIO MPOAYKTOB UX PACIaNa U JAOIINN 3a4aCTy0 OYEHb LICHHBIE CBEJICHUS,
BCE K€ OTPAXKAET TOJBKO OJHY CTOPOHY IMOBEICHUS MAKPOMOJIEKYJIBI U HE MOXET
MPUBECTU K OJIHO3HAYHBIM BBIBOJIAM O €€ CTPOCHHMHU Ja)XK€ B TEX Cilydasx, Korja
JIOCTATOYHO XOPOIIO M3BECTEH MEXaHW3M paciieruieHus. He roBopsa yxe o Towm,
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YTO CYIIHOCTh 3TOT0 MEXaHHM3Ma JAJIEKO HE BCEr/a SICHa, HEPEIKO MPHU JECTPYK-
mun BMC npoTtekaroT moboYHbIe peakiiiy, HEMpaBWIbHAS OIEHKA KOTOPHIX MO-
KET MPUBECTH K OMMOOYHBIM BEIBOIAM.

B ciyuae kayuyka v LEJUTIOJIO3b] 3a/1a4a 3HAYUTENIBHO YIIPOILLAETCS TEM, YTO B
pe3yibTaTe JECTPYKIMH MOJIy4aIoCh HEOOIBIIOE YUCIO CPABHUTENIBHO JIETKO pa3-
JeNsieMbIX coequHeHU. OTHOCUTENIBHO MPOCTO OBLIO YCTAHOBJICHO MOJIOKEHUE
CBSI3€, COCAMHSIONIMX AJIEMEHTApHbIE 3BeHbS. [Ipy U3ydYeHUU CTPYKTYphI TaKUX
cnoxkubix BMC, kak Oenku, MPOAYKTHI JECTPYKIIMU KOTOPBIX cojepkaT Oosee
JIBYX JECSITKOB pa3IMYHBIX AMHUHOKHUCIOT, K TOMY € TPYIHO pa3JeinMBbIX,
[IEHHOCTh OOBIYHBIX METOJIOB JECTPYKIMU 3HAUUTETHHO MeHbIe. [loaTomy Haps-
Iy C WCCJEIOBAHMEM MPOAYKTOB JIECTPYKIMU HEOOXOJUMO H3y4yaTh CBOMCTBA U
MOBEJICHHE CaMUX MakpomoJieKyl. [Ipu 3TOM HCHONB3YyHOTCS NPEUMYIIECTBEHHO
HE XUMHUYEeCKue, a Qusnueckue u (U3NKO-XUMHUUeckre meTonbl. [Ipobnema Ha-
CTOJIBKO CJIOJKHA, YTO JOCTATOUYHO HAJEXKHbIE CBeJeHUs 0 cTpykType BMC moryT
OBITH TIOJYYEHBI TOJIBKO B PE3YyJbTaTe€ COBMECTHOTO MIPUMEHEHHS BCEX 3TUX METO-
TIOB.

Hanbonee mmpokoe pacnpoCTpaHEHUE TMOJYUHJIM METOJIbl MOJICKYJISIPHOM
crieKTpockonuu (MHppakpacHasi CIEKTPOCKOMUS U METOJ CHEKTPOB KOMOWHAIH-
OHHOTO paccesiHusl), SJIEKTPOHHOT0 MapaMarHuTHOT'O PE30HAHCA U SJIePHO-MarHuT-
HOTO PE€30HAHCA, KOTOPhIE UTPAIOT B HACTOSIIIIEE BPEMS TJIaBHYIO POJIb MPU U3yUe-
HUU CTPOCHHMS MOJIUMEPOB; OOJBIIOE 3HAYCHHE MUMEIOT TaKXkKe AJIeKTpoHOrpadus,
peHTreHorpadus u 3JIeKTPOHHAS MUKPOCKOIIHA.

[lepeuricriieHHbIE METOJIBI TAIOT CBEACHUS HE TOJIBKO O CTPOCHUU MaKpOMOJie-
KyJibl (B3aMMHOE PACIOJIOKEHHE W KOH(pOpMalus Iernel, YNopsg04eHHOCTh UX
VKIIAJKU, KPUCTAJUTMYHOCTH), HO M O XapaKTepe TEIIOBOTO JBMXKCHHS YacTHIL (T10-
JBUKHOCTh MAKPOMOJIEKYJI U X (hparMeHToB, mpoiecchl nuddy3un), 0 MEXaHHU3-
M€ CHHTE3a MOJUMEPOB U MX XUMUUYECKHUX IMPEBPAIICHUSIX, O Mpoleccax, NpoTe-
Karomx BOIM3M (Pa3oBbIX I'PaHHUIL, O MPUPOJIE B3aUMOACHCTBUS MAaKpPOMOJIEKYJI C
PacTBOPUTENSIMU U T. II.

YOenuTenbHble JOKa3aTEIbLCTBA ObLIU MOTYUYEHBI IPU COMOCTABICHUH (r3nYe-
CKMX CBOMCTB BBICOKOMOJICKYJISIPHBIX YJIEHOB TOMOJIOTHYECKOrO psifa U 0Ooiee
HU3KOMOJIEKYJISIPHBIX TPEJICTABUTENIEH TOro K€ psja, o0JaJarolnX 3aBEOMO
LENHBIM cTpoeHueM. [Ipu 3ToM 1Mo Mepe CHMKEHUSI MOJIEKYJISIPHBIX MacC MEPBbIX
U YBEJIMYEHUS JUIMHBI MOJIEKYJIBI BTOPBIX HAOIIOJaeTCsl COMMKEHUE UX CBOWCTB
0e3 pe3KuX IEepexoJIOB; MPU CYIIECTBEHHBIX HM3MEHEHUSAX B (opmMe MOJIEKYJIbI
IJIABHOCTH TMEpexoJia JODKHA OBITh HEMPEMEHHO HapylieHa. J[pyrumu cioBamu,
BBICOKO-, CPEHE- U HU3KOMOJIEKYJISIPHBIE MPEICTABUTEIN COCTABIIAIOT €UHBIN TO-
MOJIOTUYECKUH PsiJl, YWICHBI KOTOPOTO UMEIOT OJIMHAKOBOE LIEMTHOE CTPOCHHUE.

[lenmHOE cTpoeHUE MAKPOMOJIEKYJIbI BHITEKAET HEIIOCPEACTBEHHO U3 CaMUX Me-
TOJOB TOJYYEHUS] UX MPU MOMOIIU PEAKIUN MOTUMEpU3allud U MOJIUKOHJIeHCa-
uu. TONBKO IEMHBIM CTPOCHUEM MOXKET ObITh OOBSICHEHA Takas BakHeuias ¢u-
3UKO-XUMUYECKasi 0COOCHHOCTh BHICOKOMOJICKYJISIPHBIX BEILIECTB, KaK pPEe3KOe pa3-
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JUYUE UX CBOMCTB B MPOAOJIBLHOM (BIIOJIb 1IENN) U MOMEPEUYHOM HAIMPABICHUU TO-
CJie OpUEHTAIU (MOJIEKYJIbI PACIIONIAratOTCs BAOJIb JIMHUM PACTSIKKH).

CrnenoBarenbHO, XxapakTepHoi ocobeHHOoCcThi0 BMC siBnisieTcst Hanu4ue JJIvH-
HBIX IEMHBIX MOJIEKYJI; yTpaTa [EMHOTO CTPOSHHUSI BlIeUET 3a COOON MCUE3HOBEHUE
BCEro KOMILIEKCA CrelM(pUUECKUX I STUX BEIIECTB CBOMCTB.

BprsicHeHMEM CTpOEHMsT OCHOBHOM LIENM JAJEKO HE HCYEPIIBIBACTCS BOIPOC
ompeesieHus] CTPYKTYPhl MakpomoJiekyJibl. HeoOxoaumo ere ycTaHOBUTh MPUPO-
Iy ¥ KOJIUYECTBO (PYHKIIMOHAIBHBIX TPYII, UX B3aUMHOE PACMOJIOKEHHUE B MPO-
CTPaHCTBE, HAINYNE «AHOMAJIbHBIX» 3BEHBEB U HEKOTOPBIX JIPYTHUX JIETANIEH CTpOE-
HUS, OKa3bIBAKOIIMX CYIIECTBEHHOE BJIMSHHE HA CBOMCTBA BBICOKOMOJIEKYJISIPHBIX
BEILECTB.

OyHKIUOHAIBHBIE TPYNIIBI ONPEACIISIIOT KIIACCUYECKUMHU METOIAMU OpraHuye-
CKOM XMMHH. BaKHBIM BOIIPOCOM SIBJISIETCA YCTAHOBJIEHUE B3aUMHOTO PaCHOJIOKE-
HUS (PYHKIIMOHAIBHBIX TPYMI, OT KOTOPHIX 3aBUCAT THOKOCTh MaKpPOMOJEKYT U
CIIOCOOHOCTh UX K KPUCTAJUIM3alMU. B HEKOTOPBIX clydasX TaKhe CBEJICHHS MO-
ryT ObITh MOJYYE€HBI MPU UCCIEAOBAHUU MPOIYKTOB JECTPYKIIUHU, OJHAKO 4Yalle
BCET0 3Ta 33/1a4a PEIIacTCs U3YUYCHUEM OTHOILICHUS CaMOM MaKpOMOJIEKYJIbI K CIIe-
IHUAITBHBIM PEAKTUBAM WJIM IIPU TMTOMOIIH CIEKTPAIBHBIX METOJIOB.

CHeKTpOCKONMUYECKUE METO/Ibl IUPOKO MPUMEHSIOTCS TAKKE MPU BBIICHEHUH
JPYTUX BOIIPOCOB CTPOCHUS BHICOKOMOJIEKYJISIPHBIX COCIMHEHUMN; I 9TOr0 OObIU-
HO MOJIb3YIOTCS CIEKTPAJIbHBIMU MOTJIOIICHUSMU:

— CIIEKTPbl KOMOMHAITMOHHOTO PACCESHUSA,

— ynbTpadHOIETOBBIE,

— uH(}pakpacHbIE CIEKTPHI.

DT METOAbl MO3BOJSIOT paznuyarh 1,2- u 1,4-npucoequHeHusi, BBIACHSTH
CTPYKTYpPY COMOJIMMEPOB, a TAK)KE YCTAHABIMBATh HA OCHOBAHWUU XapaKTEPHUCTHU-
YECKUX YacTOT HaJW4YME€ TEX WA MHBIX XMMHUYECKUX TPYHI U CBSI3€H, YTO OYEHB
BAXXHO B TOM CJIy4yae, KOT/1a XUMUYECKHUE METO/Ibl HE MO3BOJISIOT MOJIYYUTh OJHO-
3HAYHBIM OTBET WJIM HEJNOCTATOYHO 4yBCTBUTENbHBI. CpaBHUBas cnekTpsl BMC u
UX HU3KOMOJIEKYJISIPHBIX AHAJIOTOB U3BECTHOTO CTPOCHUS, MOKHO CYJHUTh O XapaK-
TEepe paclpeiesieHusl JIEMEHTapPHbIX 3BEHBEB B MAKPOMOJIEKYJIE, O PETYJIIPHOCTU
ee CTpoeHwus, a Takxke uaeHTuduimporats BMC.

OcoOb1ii mHTEpec mpenacrapmseT Meton SAMP mist ycTtaHOBICHUS B3aMMHOIO
pacnonoxenus 3amectureneil. Merox SIMPC, kOTOpbIM IpUMEHSETCS IS UC-
CIIEZIOBAHUS COCAUHEHHH [0 €CTECTBEHHOMY COIEPKAHUIO TsKenoro usoroma °C,
OKAa3bIBAET CYIIECTBEHHYIO MTOMOIIb MTPY YCTAHOBIICHUU CTPOECHUS PA3BETBIECHHBIX
BMC.

[Ipu nomomy peHTreHOBCKUX AUArpaMM MOKHO HAWTH MEPUOJIbI UICHTUYHO-
CTHU, TO €CTh PACCTOSHUE MEXIAY ABYMsSI OJMHAKOBO PACIOJOXKEHHBIMU B TPO-
CTPaHCTBE TPyIIaMHU U aTOMAMH, YTO TTO3BOJISIET JIEJIaTh BBIBOJIBI O PETYJISIPHOCTH
CTPOCHHSI MAKPOMOJIEKYJIbI U HATMYUHU M30MepoB. Hammpumep, nepruos naeHTUYHO-
CTM Ha PEHTICHOrpaMME€ HATypaJbHOIO Kayudyka (pacTSHYTOrO) COCTAaBIISET B
HarpaBiieHUH pactsbkeHus 0,816 HM; ryTranepun — u3oMepa Kaydyka — COOTBET-
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CTBYIOIIUM mepuoa paBeH Bcero 0,48 HM. DTH JaHHBIE JaJdd OCHOBAHHUE MPUIIH-
caThb HaTypaJlbHOMY Kay4dyKy yuc-CTpOEHHUE, a TyTTanepue — mpaHc-cTpoeHue (1o
pacnosioxxeHuto rpymisl CH,).

5. ®PA30OBBIE COCTOSAHUSA NIOJIMMEPOB

CaoiicTBa noJIMMepa 3aBUCAT HE TOJIBKO OT XMMHUYECKOI0 COCTaBa MOJIMMEPA U
(GOpMbI MAKPOMOJIEKYJIBI, HO ¥ OT UX B3aUMHOI'0 PacroiokeHus. MakpoMOJIeKy bl
pa3HbIX NOJUMEPOB UMEIOT Pa3IMUHBIM XUMUYECKHUM COCTaB, IIUHY, (GOpPMY U CTe-
neHb TuokocTH. Ha ruOKkocTh 1ieneil MakpoMoJieKyl 3HAUUTENIbHOE BIMSIHUE OKa-
3BIBAIOT CHJIBI MEXMOJIEKYJIIPHOTO B3aUMOJEUCTBHS. DTU CUJIbl OTPAaHUYUBAIOT B
M3BECTHOI cTerneHu cBOOOay IepeMeleH s OTACTbHBIX 3BEHbEB LICIIH.

XapakTep BpaIlEeHHs LENH ONPENEAeTCs] KHHETUUECKOM dHEPruerd MakpoMo-
JIEKYJbl, U JUIsl ©3BMEHEHMS KaK XapaKTepa BpallleHus, Tak U (JOpMbI LIETTH TpeOyeT-
Csl COOOIIMTH €1 ONpeAesIEeHHOE KOJIMYECTBO SHEPTUU (HaIpuMeEp, TEIJIOBOM), KO-
TOpOE€ Ha3bIBAETCS IHEPreTUYECKUM OapbepoM MaKpOMOJEKyJbl. B 3aBUcuMoOcTH
OT ITPOCTPAHCTBEHHOT'O PACIIOIOKEHUS MAKPOMOJIEKYJIbl APYT OTHOCUTEIBHO JpY-
ra U3MEHSIOTCSl CTEMEHb WX T'MOKOCTH M 3JACTUYHOCTh IMOJIMMEpPA, YTO, B CBOIO
oyepe.b, ONpeseNsieT Xapakrep AedpopMaluy MaTepraia Npyu MEXaHUYECKOM BO3-
JICUCTBUMU.

ITo cTreneHn ynops104€HHOCTH PACIIOJIOKEHUS MAKPOMOJIEKYJI pa3InyaroT JiBa
Tuma (pa3zoBbIX COCTOSHUN MOJIUMEPOB: aMOphHOE U KpUcTauinieckoe. Amoppuas
¢daza xapakTepu3yeTcs XaoTUYECKUM PacIoyioKeHneM Makpomosiekyisl B BMC c
HEKOTOPOH YIOPSAIOYEHHOCTBIO CTPYKTYpPBI, COOIIOAAEMO HA OTHOCHUTEIBHO He-
OOMBIINX PACCTOSIHUIX, COM3MEPUMBIX C Pa3MEPOM MAaKpOMOJEKYIbl. Kpucmaniu-
yeckas (pa3a XapaKTepusyeTcs yIopsI0YEHHBIM PACIIONIOKEHUEM MaKpPOMOJIEKYJI B
MOJIUMEPE, MPU 3TOM YHOPSAJOUYEHHOCTh COOIIOAAETCS HA PACCTOSIHUAX, IPEBBIILIA-
IOIMX pa3MePbl MAKPOMOJIEKYJIbI B COTHHU U ThICSiUU pa3 (puc. 1).

KpI/ICTaHJII/I‘{CCKaSI 30Ha

AMopdHas 30Ha

Puc. 1. Cxematnueckoe n3o0paxeHue riao0ybl noiumepa
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AMOp}HBIE W KPUCTALIUYECKHE TMOJMMEPHI CYIIECTBEHHO Pa3IUYarOTCs 10
CBOHM CBOWMCTBAM.

AMopdHbIe TTOTUMEPHI ¢ TUHEHHONW WM Pa3BETBICHHOW CTPYKTYpOM Makpo-
MOJIEKYJIbI MOTYT HaXOJIUThCS B TPEX (U3UUECKUX COCTOSHUSIX:

1. Cmeknoobpasnoe. Takoe COCTOSITHUE XapaKTepHU3yeTCs HauboJiee MPOUHBIMU
CUJIaMU CBSI3M MEXIY MOJIEKYJIaMHU U, KaK CIEJCTBHE, HAUMEHbIIEH TMOKOCTHIO
MaKpOMOJIEKYJIbl. YeM HuXe TeMIiepaTypa NnojJMMepa, HaXoAsIIerocst B CTEKII000-
Pa3HOM COCTOSIHMH, TEM MEHbIIIEE YUCIIO 3BEHBEB 00J1aJaeT MOJABMKHOCTBIO, U MPHU
OTIPEJICTICHHON TeMIIepaType, Ha3bIBaEMOM TeMIlepaTypol XPYMKOCTH, CTEKIO00-
pasHble MOJUMEPHI pazpymarTcs 0e3 aepopmanuu (Wi Majaoi AehopMaIlvH),
M0I00HO HU3KOMOJIEKYJIIPHBIM CTEKJIaM.

2. Bvicokoanacmuueckoe COCTOSTHUE XapaKTEPHU3YETCs] MEHEE MPOYHBIMU CHJIa-
MU CBSI3U MEXKIYy MaKpOMOJIEKyJaMu, OOJbIIEeH MX TMOKOCTHIO M, KaK CIEJCTBUE,
CIIOCOOHOCTHIO JYTMHHBIX IEMHBIX MOJIEKYJ HEMPEPHIBHO U3MEHSTH CBOIO (OpMY.
B BBICOKO?/IaCTHUECKOM COCTOSIHUM Majible HANpPsKEHUS BbI3BIBAIOT OBICTPYIO
CMEHY (POpM MOJIEKYJIbl U UX OPUEHTAIINIO B HAMPaBIICHUU JAehCTBUS cuiibl. [loce
CHSATUSI HArPy3KU MaKpOMOJIEKYJIbI TIOJ1 BIUSHUEM TEIUIOBBIX JIBH)KECHUN MPUHUMA-
I0T HauboJiee PHEPreTUUECKH BBITOAHBIE (DOPMBI, BCIEIACTBUE YETO MEepPBOHAYAID-
HbIE pa3Mephl IMOoJuMepa BOCCTaHaBIMBaKOTCs (oOpatumas nedopmaius). [Ipu
ATOM HU3MEHSETCS MOJIOKEHUE TOJBKO OTACIIBHBIX 3BEHBEB M YYaCTKOB LIETIEH, a
CaMHU MaKpOMOJIEKYJIbl HE COBEPILIAIOT MOCTYNATENbHOTO ABUKEHHUS IPYyT OTHOCH-
TenapHO apyra. [lomumepsl, aMmopdHas ¢aza KOTOPhIX HAXOJUTCS B BHICOKOAJIACTH-
YECKOM COCTOSIHMU B IIMPOKOM WHTEpBAJIE TEMIIEPATyp, HA3BIBAIOTCS 3/1acHmoMe-
pamu WIA Kaydykamu (HampuMep, TEMIEPATypHbIA HMHTEPBaJ BBICOKOXJIACTHYE-
CKOr'0 COCTOSIHMSI HAaTypallbHOro Kaydyka ot —7/3 go +180 °C, kpeMHuilopranuye-
ckoro oT —100 mo +250 °C).

3. Baskomekyuee COCTOSIHUE XapaKTEPU3YEeTCS HCUYE3HOBEHHEM CHII CBS3H
MEXIY MAaKpOMOJIEKYJIaMH, BCJIEICTBHE YErO0 OHU HE UMEIOT BO3MOXHOCTH Iepe-
MeEIAThCS APYT OTHOCUTEIBHO APyra. DTO MOXKET MPOU30UTH IIPU HArPEBAHUU TO-
JuMepa 10 ONpPENETICHHOW TeMIEPaTyphl, MOCIE Yero BBICOKOAIACTHYECKOE (MU
CTEKJI000pa3HOE) COCTOSIHME CMEHSIETCS BI3KOTEKYUHUM. BhIcOKko3acTuyeckoe co-
CTOSIHME — XapaKTepHbIi mpu3zHak BMC.

Kpucrannmnueckue noamMepsl OTIMYAOTCA TEM, YTO OHU HAPAY ¢ KPUCTAJUIH-
4ecKoi copepxat u amopdHyto ¢azy. brarogaps oueHb OOBINON ATUHE MOJIEKYT
Y BEPOSTHOCTH OCJIa0JICHUS CHUIT MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS HAa OT/IEIh-
HBIX YYacTKax IIeTel B TOJUMEpE, KaK MPaBHIO, HE MOXKET 0O0pa30BBIBATHCS
CIUTONTHAsT KpucTautmdeckas ¢aza. Hapsmy ¢ ynmopsodeHHO pacroyioKEHHBIMU
y4acCTKaMU LIETeil BOSHUKAIOT YYAaCTKH C XaOTUYHO PACIOJIOKEHHBIMU 3BEHBSIMH,
YTO NPHUBOJUT K 00pa3oBaHHI0 aMOpP(GHON (a3bl B KPUCTAUIMUYECKOM IMOJIUMEPE.
OCHOBHBIM YCIIOBHEM, ONPEIEISIOUMM BO3MOXHOCTh KPUCTAIU3ALMM MOJIUME-
POB, SABJIIETCS JUHEHHOE U PETYJIIPHOE CTPOCHHE MAKPOMOJIEKYJI, a TaKKe J0CTa-
TOYHO BBICOKAsl TTOJABMXKHOCTh 3BEHBEB MPH TeMIIepaType Kpuctauuzanuu. Eciu
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3aMEIaIINe aTOMBI Majbl, TO TOJUMEPHl MOTYT KPUCTALTU30BATHCS JIaXe MpHU
uX OECTOpSAI0YHOM PACTIOJI0KEHUH, HAPUMEDP aTOMBI (hTOpa B IOTUBUHUIPTOPHUIC
F

(‘CHr(‘jH_)n

[Ipu Hanmuuru GOKOBBIX, 3aMeIIAOIIMX aToMOB Bojiopoa rpynn (CsHs~, CH;0
U JIp.), KPUCTAJUIN3AlUS BO3MOXHA TOJIBKO B TOM CIIydae, €CIId MaKpPOMOJIEKYIIbI
UMEIOT CBEPHYTYIO (hOpMY, UX OpUEHTAIUs APYT OTHOCUTENIBHO ApPyTa 3aTpyIHEHA
U TPOIIECCHl KPUCTAUIU3AINH, TPpeOyolre TUIOTHONW YITaKOBKU MOJIEKYJI, HE Mpo-
TEKaIOT — MOJUMEP HAXOAUTCS B aMOP(PHOM COCTOSTHHUH.

Jlist 00pa3oBaHUsl KPUCTAILNTMYECKON (pa3bl HEOOXOIMMO, YTOOBI MakpoMoJe-
KyJIbl UMEJIM OTHOCUTEIBHO pachupsmMieHHYI0 (GopMy U 00Jiaaiy JA0CTaTOYHOMN
rHOKOCTBIO, B 3TOM CIIy4ae MPOUCXOIUT OPUEHTAIIHSI MAaKPOMOJICKYJI U JOCTUTaeT-
Csl X TUIOTHAs yrmakoBKa. [lomuMepsl, y KOTOPBIX MaKpOMOJICKYJIbI JIUIIIEHBI THO-
KOCTH, HE 00pa3yroT KPUCTANINYECKON (ha3bl.

[Iporiecchl KpUcTaUIM3AMK PA3BUBAIOTCS TOJIBKO B MOJIUMEPAX, HAXOISAIIUXCS
B BBICOKODRJIACTHYECKOM U BSI3KOTEKYy4eM COCTOSIHUSX. CyIIECTBYIOT CIEIYIOIIHE
Pa3HOBUIHOCTH MOJUMEPHBIX KPUCTATUNIMUECKUX CTPYKTYP:

— TUTACTHHYATEIE,

— (GubpwLIsipHBIE,

— cdeposuTHEIE.

IInacmunuameie KPUCTAJUIMYECKHE CTPYKTYPBI HPEACTABISAIOT COOON MHOTO-
CIIOMHYIO CHCTEMY M3 IUIOCKMX TOHKHUX IUIACTHH, MaKpPOMOJEKYJIbl B KOTOPBIX
MHOTOKPATHO CIIOKEHBI. PuOpuiibl, COCTOSIUE U3 BBHIIPSIMIICHHBIX IeTIeld MaKpo-
MOJIEKYJI, UMEIOT popMy JIeHThI Wi HUTU. Cheponumspt — 60JIee CIOKHBIE KPUCTAII-
JMYECKUE CTPYKTYPHI, TOCTPOSHHBIE W3 GUOPHIIISIPHBIX WM TIACTUHYATHIX CTPYK-
Typ, PacTyIIMX paJudalbHO C OJMHAKOBOH CKOPOCTHIO M3 OJHOTO IIeHTpa. B pe-
3yJbTaTe TAaKOr0 POCTa KPUCTAT MPUHUMAET (popMy Iapa pasMeEpOM OT JECATHIX
JI0JIEll MUKPOHA J0 HECKOJIbKMX MUJUIMMETPOB (MHOTAA 10 HECKOJIbKUX CAHTUMET-
POB).

K uncny kpucTaqinueckux MmoJIuMepoB OTHOCATCS MOJIMATUIICH (HU3KOTO J1aB-
JeHUsI), TOTUTETPAadTOPITHIIEH, CTEPEOPETYISIPHBIE MOJUIPONUICH W TOJIUCTH-
POJI, PSAZl CIIOKHBIX MOTUIPUPOB.

Kpucrannuueckue monuMepsl MO CpPaBHEHUIO € aMOp(HBIMH 00JagaroT
Oonpiielt TpoYHOCTHIO. Kpucramnmmsanus mnpuaaeT MHOJUMEpPY >KECTKOCThb, HO
Osarogapst HanM4Uuo aMmop(dHOM (asbl, HAXOASIICIHCS B BRICOKOJIACTUYECKOM CO-
CTOSIHUH, KPUCTAJUTMUECKUE TTOTUMEPHI DJTACTHIHEI.

[Ipu HarpeBaHUU 710 OTMPEACTICHHON TeMITEPaTyphbl KPUCTAIUTMYECKUE TTOTUMEPHI
NePEXOAT HEMOCPECTBEHHO B BSI3KOTEKYy4ee COCTOSTHUE aMOP(HBIX MOTUMEPOB.

PaccMmoTpeHHbIe 3aKOHOMEPHOCTH (PA30BBIX COCTOSIHUN MOJIMMEPOB OTHOCSTCS
K MOJIMMEPAM C JIMHEHHOU WIIM Pa3BETBICHHON CTPYKTYPO MaKpOMOJIEKYI.

B BMC ¢ npocTpaHCTBEHHOM CTPYKTYpOil (ha30BbIE€ COCTOSIHUS OMPEIEISIOTCS
YaCTOTOM CIIMBOK (YKCIIOM BAJICHTHBIX CBSI3€M MEXKLy MaKpOMOJIEKYIaMHu).
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[TouMepsl ¢ YacTBIM PACIIONIOKCHUEM CBSI3€H (TpeXMEpHbBIE) JKECTKU U IPHU
BCEX YCJIOBHSX 00pa3zyroT aMopdHyro ¢a3y, KOTopas HaxXOJUTCS B CTEKI000pa3-
HOM coctosiuun. BMC ¢ penkumu ciimBKaMu (CeTdatbie) o0pa3yroT amop(dHYyIo
a3y, HaXOIAUTYIOCSI B OCHOBHOM B BBICOKORJIACTUYOM COCTOSIHUH.

6. UI3BOMEPUA IIOJIMMEPOB

6.1. CTpykTypHas usomepus

Haubonee pacnpoctpanennas ¢popma CTpyKTYpHOU U30MEPUU B TOMOIIOTINME-
pax — pazeemenenue yenu. OHa MOXKET TTPOUCXOJAUTH PA3TUIHBIMU Ty TSIMH, HAW-
0oJiee BEpOSTHBIM M3 KOTOPBIX SIBIICTCS PEAKIUS Mepeadn e , BKIOYArOIIast
oOpa3oBaHHE KOHIICHTPUPYIOIIETO IIEHTPa B IJIaBHOM IeNH paHee 00pa3oBaBIICH-
Csl MAaKPOMOJIEKYNBl. B ciydae pagukaabHON MOMMMEpPHU3AIUU dTOT THUIT PEAKIIHH
MOKET OBITh TIPEJICTABIICH B CICAYIOIIEM BHJIC:

_CHz_CH_CHz_CHz_CHz_... D @ETH_’ ..._CHz_CH_CHz_CHz_CHz_...
f
Panukan, oOpa3oBaBuIMiicsi TakuM 00pa3oM, CIOCOOEH K JajbHEUIIEeMYy pPOCTY
IIETH C TIOJTYYCHUEM OTBETBIICHHMSI.
...~CH,~CH-CH,~CH,~CH,—... + CH,=CH, —
g ...CHz_CH_CHz_CHz_CHz_. ..

....CH,—CH,—...urT. 1.

Takne pa3sBETBICHHBIE MAKPOLENH HE I03BOJISIOT MMETh KPUCTAJUIMYECKYIO
ynakoBKy U oOpa3oBasuuecss BMC o6nagatoT aMoOppHON CTPYKTYpOH ¢ HU3KUMU
MEXaHU4YECKUMHU CBOMCTBAMM.

Peakuuu nepegauu 1enu 3TOro TUIa ObIBAIOT MEXMOJIEKYJISIPHBIMU, IPUBO/IS-
IIMMH K JUTMHHBIM OOKOBBIM LIETISIM, HJIM BHYTPUMOJIEKYJISIPHBIMH, JAIOIIMMU KO-
POTKHE OTBETBJIECHUSA. B 3aBUCHMOCTH OT JIETKOCTU NMPOTEKAHUS MMPOLECCOB BETB-
JeHus] OOKOBBIE LIEMU Pa3BETBICHHOIO MOJMMEpPAa CaMH MOTYT MMETh Pa3BETBIIC-
HUsI, 00pa3ysl JEHIPUTHYIO CTPYKTYpY (rped. dendron — nepeBo). COOTBETCTBYIO-
1M 10100p MOHOMEPOB IPH COMOJIMMEPHU3ALMHU U YCIOBHI CUHTE3a oOecrieunBa-
€T MOJIyYEHUE JIMHEUHBIX COMOIUMEPOB, B KOTOPBIX CTPYKTYPHBIEC 3BEHbS UEpeay-
1orcsi —_ABABABAB— unu conepxarca B (opMme peryisipHbiXx OJIOKOB C JTUHEH-
HbIM pacnionoxkenneM —~AAAAABBBBB—, a Ttakxe noiaydeHue MPUBHUTHIX COIIO-
JIMMEPOB

—Aﬂ&AAAl;AAAlA—
B B B
I I I
B B B
I I I

B B B
I I I
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H3omepus nocnedosamenbHocmu nPUCOeOUHeHUsl 36eHbEG
B npunnmmne acummerpudHasi mpupoaa OOJBITMHCTBA CITOCOOHBIX MOJUMEPH-
30BaThCsl BUHWIBHBIX TOJMMEPOB OMpPENESEeT BO3MOXKHOCTh peaTN3allid TPeX
pPa3TUYHBIX BAPUAHTOB COCIUHCHHS CTPYKTYPHBIX 3BCHBEB: «TOJIOBa K XBOCTYY,
«T0JIOBA K TOJIOBE», «XBOCT K XBOCTY»
1-¥ Tam — A, O («rojoBa K rojioBe»). 2-i THIl — o, [3 («rojoBa K XBOCTY»). 3-i
THUII — HEYTIOPSIOYCHHOE COSTMHEHUE.
Ecnu npunsTh, 4TO YIIEpOIHBINA aTOM, COeIMHEHHBbIN ¢ panukaioM (R), B Mo-
JIEKyJIe MOHOMEpPA — «T'OJIOBA»
B«
CHQZ(EH
R, o
B« B a o B
nCHZZ(le — ..._CHz_(FH_QH—CHz_... (1)
R R

B «a B a
CHz—(FH—CHz—(FH— ... (2
R R

d TaKKC HCYITIOPAOAOYCHHOC COCANHCHUC!

B« p a a B o B P
n—CH2=(|3H—> ...—CHz—(fH—qH—CHz—(EH—CHz—CHz—... (3)
R R R

B GonpmmHCTBE cinydaeB HAONIOAAETCS PETYJSIPHBIA TUIT MPUCOSAUHEHUS —
«TOJIOBA» K «XBOCTY».

6.2. Crepeousomepuss BMC

6.2.1. Dnanmuomopuas (konghopmayuoHuas) uzomepus

CyuiecTByeT HECKOJIBKO CHOCOOOB PACHOJIOKEHHSI DJIEMEHTAPHBIX 3BEHbHEB
IeMd B MPOCTPAHCTBE (CTEPEOPETYISIPHOCTH) [JIsi MOJHUMEPOB, COJEpIKAIIUX B
IJIaBHOM LIETH 1O KpailHeW Mepe OJIuH aCHMMETPUYECKUNA aToM yriiepoJia (Ha Mpu-

Mepe MOJTUTPOITUIICHA)
H

|
. .—CHZ—E;—. ..
3

A. H3omaxkmuuecKkue — IOBTOPSIOIIMECS ONHOTUITHBIE ACUMMETPUYECKHUE aTO-
MBI UIMEIOT OJIMHAKOBBIE KOH(PUTypauuu: Bce D- wiu Bce L-
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?H3 ﬁfH3 (EH3 ﬁst

*

e e
~CiL, | i | \CHz/\ CH, ‘%Hz

H H
CxeMaTH4HO:
H—F—H H——H
H—]— X X——H
H—]—H 1503071 H——H
H——]T X X——H
H—F—H H——F—H
H—F—— X X ———H

b. Cunouomaxmuueckue — 4epenyromecs: OJHOTUIIHBIE aCUMMETPUYECKUE
aTOMbI UMEIOT MPOTUBOMNOJIOXKHbBIE KOHUrypauuu: D- u L- wnu L- u D-

A

PR /T\ /\\

—CH, | CH, | cH | TH; | CH,
CH; H CH; H
CxeMaTu4HoO:

H—F—— H
X—— H
H— H
H—TFT X
H——H
X—H

B. Amaxmuueckue — xoHnpurypanu aCUMMETPUYECKHUX aTOMOB B COCEIHUX
3BEHBSX TJIABHOM LIENM PACIOJIararoTcs XaoTHYECKH (HECTEPEOpPEryJIsIpHbIE MOJIHU-
MEpBI)

ﬁ‘ D A ‘fH3
e NP NG NS RN
] ey | ery | ews | en? | Ch,
CH; CH; H CH; H
CxeMaTH4HO: H—— H
H—]/ X
H— H
H—]— X
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H——H
X—H

6.2.2. 'eomempuueckas uzomepus

DTOT BUJ U30MEPUU XapaKTEPEH TOJILKO ISl TOJTMMEPU3ALINU Psifia JUEHOBBIX
YIJIEBOJIOPOJIOB C THUIIOM MpHCOeIUHEHUS 1,4.
A) yuc-cmpoenue — BCe 3aMECTUTENN B KAXKIOM OTACIBHOM CTPYKTYPHOM 3BE-
HE PACIIOJIOKEHBI 110 OJIHY CTOPOHY OT ABOMHOW CBA3U:
CH3
/C CQ CHz /CHz—
—CH; /C CH
CH;
yuc-1,4-nonmun3onpex
b) mpanc-cmpoenue — Bce 3aMeCTUTENH B KaXKJIOM OTJIEIbHOM 3BEHE PaCIOo-
YKEHBI 10 Pa3Hble CTOPOHBI OT ABOMHOU CBA3U:
CH3 /CHz CHz
C CH CZCH\
_CHz CH3 CHZ_

mpanc-1,4-10NUU30IIPEH
B o0mieM Buje 111 MOHO3aMEIIEHHBIX TUEHOB 00111 hopmMyioi

X
1 \2 3 4
CH,=C-CH-CH, X=Cl,X=CH;

MpocTasd IMOJIMMCPpHU3AlMA BUHHUIIBHOI'O THIIA MOKCT TAKIKC IMPHUBECTU K 06pa30Ba—
HHIO CHIC ABYX PA3JIMYHBIX ITPOCTPAHCTBCHHLBIX CTPYKTYP:

$H=CH2 )|c—C=CH2
_CHz_C|_ _CHz_(lj_
X H
1,2-iprcoesuHeHIE 3,4-ipricoeTUHCHUE

Takum 00pa3oM, A TakKMX MOHO3aMEUICHHBIX THUEHOB OYyIyT XapaKTepHbI
YETBhIPE BUAA IPOCTPAHCTBEHHBIX U30MepOB: 1,2-, 3,4-, yuc-1,4- u mpanc-1,4.

B cnyuae Oyraguena (npu x = H) 3Tu 3BeHbst uaeHTUYHbl. OueBUAHO, 4TO 1,2-
u 3.,4-npucoeanuHeHuss GOpMaTbHO 3KBUBAJIEHTHBI MOJUMEPU3ALNNA BUHUIBHOTO
MoHOMepa. BTopas naBoitHas CBsI3b BBICTYMAET IPU ITOM B KayeCTBE 3aMECTUTEIS,
a TIOJIMMEPBI, MOTYUYEHHbIE TAKUM 00pa30M, MPOSBISIOT T€ K€ OCOOEHHOCTH H30-
MEpPHH, KaK U MPOCThIE BUHUIIOBBIE MOJTUMEDPBI.

Ecnu nuen 3amenieH B nojoxkeHuu 1 win 4, To oOpasyroniyecs: moJuMepHbIe
NPOAYKTHI 1,4-MPUCOETUHEHHS] MOTYT MPOSIBISATH KPOME yYucC- U MPaHc-U30MEPUH
ONTHYECKYI0 U30MEPHIO, CBA3AHHYIO C MOSBICHUEM aCHMMeTqueCKoro yraepoJa.

CH,=CH-CH=CHCH; — (—CH,— CH CH— ')\
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CH;

CHHINOTAaKTHYECKUH, N30~
T&KTI/I‘IGCKHI?I NJIN aTaKTHU-
YEeCKHM

yuc- i
mpanc-

[Tonumepsl, MPOABIAIOLIME BBICOKYIO CTEIEHb CTEPEOPETrYJISIPHOCTH, Ha3bIBa-
I0TCSL MAKMUYECKUMU.

JIns crepeoperyaspHbIX NOJIMMEPOB, MOJYYEHHBIX U3 JBYX 3aAMELIEHHBIX MO-
HomepoB tuna RCH=CHR, npeanoxeHo Ha3zBanue ouuzomaxmuyeckue. [lpuuem
JUIsL OTMCAHMS KOH(MUTypaluii MOCIe0BaTeIbHOCTH YAOOHO MPUHATH HOMEHKJIA-
Typy, UCHOIB3YEMYIO B OPTaHUYECKOM XMMMHM AJIs OIMCAHUS cTrepeocnenudpuyie-
CKOT'0 MPUCOEIMHEHUS YUC- U mpanc-01e(PUHOBBIM 3BEHBSIM:

mpaHc-NPpUCOEIUHEHNUE K mpanc-0aePuHy }

Yuc-IpUCOEIMHEHUE K Yuc-olaePuHy apumpo-CTpyKTypa

mMpaHc-NPUCOETUHEHNE K yuc-0epUHY

Yuc-ipuCOeIMHEHUE K mpaHc-oaePUHy } mpeo-CTpyKTypa

[To ompeneneHuto coceHNe aCUMMETPUUYECKHUE IIEHTPBI B 9pUmpo-CTPYKType
00Jaa0T OJAMHAKOBON KOH(UTrypaluel, Torna Kak B mpeo-CTpyKType KOHQUry-
panuu anbTepHaTHBHBL. TakuMm o0Opa3om, MoIuUMEp, MONY4YEHHBIH M3 oseduHa
RCH=CHR’ moxeT ObITb 0003HAUYEH KaK 9pumpo-Iau30TaKTUUECKUN WU mpeo-
IUU30TaKTHUECKUN. BO3MOXKHO TakXke CyIecTBOBaHHE MOJMMEpa Ha OCHOBE 1,2-
JAU3aMEIIEHHOTO ATUIIEHA, TJIe aCUMMETPUYECKUE LEHTPbI LIEMH COCTOSIT U3 PABHO-
ro KOJIMYECTBA 2pUmpo- U mpeo-CTpyKTyp.

Cmepeopezynsapnvie cmpyKmypbl NOIUMEPO8 OU3AMEUIEHHO20 IMULEHA

RCH=CHR
R—/—"H H—F—R H——R
H—— R’ H—— R’ H—— R’
R—/— H H—FR R— H
H—]R H—— R’ R°~—— H
R—/—H H—7— R H—7FTR
H—]R H—F——— R’ H—F—R’
R—"T—H H—7F/—"R R—7 H

Ecnu Obl MakpoMoOJIeKyJibl ObUTH JI€UCTBUTENIBHO MOCTPOEHBI TaKUM 00pa3oM,
TO 3TO COOTBETCTBOBAJIO ObI yuC-CTPYKType B PACIOIOXKEHUH 3aMECTUTENIEH, a
CJIEIOBATEIbHO, U CTPYKTypa 3Ta obsafana Obl MaKCUMaJIbHOM MOTEHUIUAIbHON
SHEPrUei, N03TOMY B ACUCTBUTEIBHOCTH OT/AEJIBHBIE TPYNIIBI aTOMOB [IOBOpa4YMBa-
FOTCSI OTHOCUTEJIBHO JAPYT JIpyTa Ha ONpeaeaeHHbI yroi. IIoBopoTel aT0MOB OTHO-
CUTEJIBHO JIPYT JIpyra NPUBOJAT K TOMY, YTO MOJIEKYJIBI CTEPEOPETYIIAPHBIX MOJIU-
MEpOB B IPOCTPAHCTBE pacrojaraiTcs B Buie 0oyee Uiu MEHEe CIOXKHBIX CIHpa-
JeH, ¢ pa3HOW CUMMETpUEN, B 3aBUCUMOCTH OT CTPOEHHUS (pucC. 2).

CrepeoperyiiipHas KOH(Urypauuss 3HEPreTHYECKH 3HAYUTENIbHO BBITOJHEE,
YeM aTaKTU4YecKas. ITO MPUBOJUT K TOMY, UYTO AaKE€ MPU XUMHUUYECKOU JIECTPYK-
1IMY B MPUCYTCTBUU KAaTaJIU3aTOPOB, KOI/IA MOJYYarOTCs HU3KOMOJEKYISIPHbIE 00-
PBIBKM MaKpOMOJIEKYJ1, TOCIEAHUE BCE-TAKU COXPAHSIIOT CTEPEOPETYISIPHOCTb.
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CrepeoperyisipHble MOJMMEPHI 00Jiee CKIOHHBI K IUIOTHOM YIMaKOBKE MaKpo-
MOJIEKYJI U MAaKCUMaJIbHOMY COJIMDKEHHUIO IIENEH W MOCTPOEHBI TOJBKO MO THITY
a,p. Taxke moaMMeEpbl 00JIaaI0T CIIOCOOHOCTHIO KPUCTAUTH30BAThCS.

O-Paduxan R

Puc. 2. CriupanbHble CTPYKTYpPBI CTEPEOPETYIISIPHBIX MAaKPOMOJIEKYJT
C PAa3JIM4YHOM CUMMETpUEH
Tunst pagukanos R: (I) CH;, —C,Hs; (II) -CH,—CH(CH3)—C,Hs; CH,CH(CHj5),;
(IIT) =CH(CHs),, —C:Hs; (IV) —CsH4CHj3, C¢H4F, —C¢H;3(CH;)F

CrepeoperyJisIpHy0 CTPYKTYypy MMEIOT, HAllpUMED, IPUPOIHBIE ITOIUMEDHI, B
TOM YHUCJI€ U HATYPAJIbHBIN KaydyyK. [lonydnTs W30MPEHOBBIN Kay4yyK, aHAJIOIHU4-
HBIM 110 CBOMCTBAM NPUPOJAHOMY, — 3TO 3HAYUT IOJIYYUTh UCKYCCTBEHHBIN KaydyK
C PETYJISAPHO NOCTPOCHHBIMM MAaKpOMOJEKyJaMH. B pemenun 3Tou 3amadu npuo-
PUTET NPUHAJICKUT HAIUM YUECHBIM.

CrepeoperyJiipHOCTh NOJIUMEpPA ONPENEISET €ro MEXaHUYECKHe, (PU3HUECKHUE
U Ipyrue cBoiictBa. Hampumep, BBICOKOKPUCTAUIMYECKUI MOJUNIPONHIIEH 001a1a-
€T BBICOKMMHM MEXAHUYECKHMMHU CBOMCTBAMHM M MPEKPACHOM TEMIOCTOMKOCTHIO. B
TO K€ BpeMs MOJIMIPONWIEH C HEYHOPSJOUYEHHBIM CTPOEHUEM (aTaKTUYECKUMA)
npeAcTaBIsieT coOON MSTKUU MaTepuas, HalOMUHAIOIMIMK Kaydyk. Takol mosu-
OPONWIEH HE Hallle]l JO CUX NOp CYIIECTBEHHOTO MPAKTUYECKOrO MPUMEHEHMUS,
€CJIM HE CYUTATh €ro UCIOJIb30BAHUS B KAUECTBE JCIICBON T00aBKH K JOPOKHOMY
acanbTy.

7. CUHTE3 MOHOMEPOB

CuHTE3 TOr0 WJIM MHOTO MOJIMMEPA COCTOUT U3 ABYX 3TANOB: MOJIYYEHUS] MOHO-
M€Epa U IPEBPALLECHUS €TO B IOJIUMED.
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MoHoMepbl — HU3KOMOJIEKYJISIPHbIE BEIECTBA, MOJIEKYJIbl KOTOPBIX, B3aUMO-
AEUCTBYS MEXay co00ii, 00pa3yl0T MaKpOMOJIEKYJIbL. [IJi yCHenHoro npoTeKaHus
peaxiuii MoJieKyjia MOHOMEepa JOJKHA COAepkKaTh KPaTHBIE CBSA3H, HEYCTOWYMBBIN
IIUKJI WJIK HE MEHEE JIBYX PEAKIIMOHHOCTIOCOOHBIX (DYHKIIMOHATBHBIX TPYTIIL.

Haubonee BayKHBIMU BUJAMU CHIPbS JJIs1 IPOMU3BOACTBA MOHOMEPOB SIBIISIOTCS
He(Th, TOMYTHBI W MPUPOAHBINA Ta3bl, AAIOIINE HAUOOIEEe YUCTHIE COCTUHCHHS
(cxema 1 u 2).

Heckosbko MEHbIIIee 3HaYCHHE UMEIOT MPOAYKTHI CyXOi MePEeroHKu KaMeHHO-
'O YIJIL M1 HEKOTOPBIX JPYTUX BUJOB TBEPJIOTO TOTLIMBA.
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Cxema 1

Cxema nepepadOTKH NPUPOJTHOTO U MOMYTHOI'0 Ira30B B MOJUMeEPbI

IHoaumepsbi
MOHOMeEpPbI

\"

IIPUPOIHBI
V OyTHIICHBI PHPOA
cH Kay4yK
Kay4qyK OyTaHbI [OMyTHbIE IIEHTaHbI U30IPEH CKI1
OyTaaueH rasbl
3TaH MeTaH nponaH
MOJINBUHXJIOPUT BUHUJIXJIOPHU]L MeTaKpHuiIaT }7 OpICTEKIIO
TUJIEH IPONUIEH
ATUXJIOPTUIAPUH }7 3IIOKCHUCMOJIBI
HUTPOH, AKPUIIOHUTPUI
kayuyk CKH
IIOJIMIIPOIIUJICH
XJIOpCUJIaHBI TeTpadTOPITHIICH
CUJIMKOHOBBIN
TOPOIIACTHI
KaydayK aleTHJICH Grop
XJIOPOIIPEH OyTanueH BUHIIIOBBIE 3(pUPBHI aKpUJIOHUTPUII
. BHUHUJIOBBIE
XJIOPOIIPEHOBBIN kayuyk CKH,
kayuyk CKb 25 IJ1aCTMAcCChl U
Kay4dyK HUTPOH
BOJIOKHA




CxeMma nepepadoTkH He()TH B IOJMMEPbI

v

naBcaH (BOJIOKHO,
IUICHKA)

Tlomumeps! U 00,12CTH UX IPUMEHEHUSE

v

tepedranesas K-ta ]

(heHormnacTer
(TuTacT™Macchn)
JIAKH, KIIEH

4[

(henon

nonn3GupHbIe
CMOJIBI

MaJIEUHOBBIN
AHTUAPUL

Cxewma 2

Monomepsl

/Plcxoz[m,n”a NPOAYKT NepepadoTKu He(l)T]\

KCHJIIOJI

0OeH30I1

TMOJIMCTUPOJIbHBIC
IJ1aCTMAacCChI,

4[

CTHPOIT

kayuyk CKH,
HUTPOH

AKPUIIOHUTPUII

MOJMATHIICH
(TuteHka,
IJIaCTMACCHI)

MOJIMBUHWIXJIOPH
I (TUTaCTMACCHI,
JIaKH, BOJIOKHO

XJIOpUH)

4[

BUHUWJIXJIOPU ]

OTUJICH

IIPOIIHIICH

v

KaIlpoJIaKTaH

KanpoH

aUuIIMHOBAs K-Ta

NUKJIOI'CKCaH

JOUaMAH

BOJIOKHO aHWU/I,
HEWJI0H

IUU30IIMaHaAT

IIOJIMY PETaHOBBI
U Kay4yK

HN30IICHTAaH

T T~ T

4[ U30IPEH

kayuyk CKH

OyTHIIeH

4 OyTaueH ]7

kayuyk CKb

[ SMUXJIOPTUIPUH ][

TJIMLEPHUH

OyTHIIKAaydyK

] [ MCTAaKpHJIaThI ]

MOJTUTPOTIIICH
(TuTacT™MaccHl,
BOJIOKHO)

SINOKCHCMOJIbI
JJId Ij1acTtMacce

rmgTaneBbe
JIaKH ¥ KPAacKu

OpICTEKIIO
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8. HOJIYYHEHUME ITOJIUMEPOB
13 HU3KOMOJIEKYJISIPHBIX COEJIUHEHUM

Jns cunreza BMC 3 MOHOMEPOB MPUMEHSIOTCS JIBa METOAA — MOJUMEPHU3a-
LU ¥ TTOJMKOHACHCALTUSI.

lonumepuzayus SBISIETCS, N0 CYIIECTBY, YaCTHBIM CIIy4aeM PEaKLIHMH IMPUCO-
CAVMHCHUS W 3aKJII0YAeTCS B COCIMHEHHH MEXKIY COOOW OOJBIIIOro 4YMcia MOHO-
MEpHBIX MOJEKYJ, COAEpKAIlNX KPAaTHBIE CBS3U WU IUKIIbI, 0€3 BBIJIEICHUS CY-
IIECTBEHHBIX KOJIMYECTB MOOOYHBIX MPOIYKTOB, BCIAEACTBUE ITOTO MOJTUMEP U MO-
HOMEP UMEIOT OJWH U TOT K€ 3JIEMEHTAPHBIN COCTAB.

Ilonuxkonoencayus, KOTOPYIO MOXKHO paccMaTpUBaTh KaK PEaKIMIO 3aMellle-
HUSI, TPEJICTABISIET co0oi mpoiiecc obpazoBanuss BMC, conmpoBoxaaromunics ot-
HICTUICHUEM HHU3KOMOJICKYJISIPHBIX MOOOYHBIX MPOAYyKTOB (Boaa, ammuak, HCl u
ap.). [Ipu aTOoM MoOJeKyna KaxkJ10ro MOHOMEpa JOJIKHA COJEp>KaTh HE MEHEe ABYX
¢bynkuunonansHeix rpynn (-OH, —COOH, —Cl, -NH; u T. 1.), criocoOHBIX pearupo-
BaTh C (DYHKIIMOHAJIBHBIMU TPYMNIaMU TAKUX XK€ WA JAPYTMX MOHOMEpoB. B oT-
JUYHAE OT MPOAYKTOB mosmmepuzannu BMC, mosiydyeHHbIE MOJMKOHJICHCAIIUEH,
MMEIOT MHOW 3JIEMEHTapHBIA COCTaB [0 CPABHEHUIO C MCXOJHBIMM MOHOMEPAMH,
9TO OOBACHSIETCS BBIICIICHUEM MTOOOYHBIX TTPOYKTOB BO BPEMS PEaAKITUH.

[IpuBeneHHBIE ONMPENEICHHS TOTMMEPU3ALMN U TOJIUKOHACHCAIMU OTPAXKAIOT
B OCHOBHOM pa3JInuMsi B COCTABE M CTPOCHHMM MOHOMEpPOB U moamMepoB. Kpome
TOrO, 3a MOCJIEIHUE TO/bl BCe OOJbIIee 3HAUCHUE MPUOOPETAIOT TaK HAa3bIBAEMbIC
peaKIuu noaunpucoeouHenus, HaloMUHAOUIME TTOJIMKOH/IEHCAIINIO, HO HE COIpPO-
BOXKJIAIOIIIMECS] BBIJICIEHUEM HU3KOMOJEKYJISPHBIX MOOOYHBIX MPOIYyKTOB, U MPO-
IIECChl TOJIMMEPU3ALNK, MPU KOTOPBIX 00pa3yrOTCS CYIIECTBEHHBIC KOJIMYECTBA
no0O0YHBIX MPOAYKTOB. [lo3TOMY B HacTosIee BpeMsi HAMEUYaeTCsl TEHACHITUS K Jie-
JICHUIO TIPOLIECCOB 00pa30BaHUs MOJMMEPOB HE HA OCHOBAHUM CTPYKTYPHBIX MPH-
3HAKOB MJIM COCTaBa, a 0 MEXAHU3MY PEaKIUU.

XapakTepHasi 0COOEHHOCTh MOJIMMEPU3AIIMOHHBIX MPOIIECCOB COCTOUT B TOM,
YTO NPUCOEIUHEHNE MOHOMEpa M OCYIIECTBIISIETCS C y4aCTUEM aKTHUBHBIX LICH-
TpoB R’, mpuueM mocie Ka)aoro akTa IMPUCOEIUHEHUS BO3HUKAET HOBBLIA aKTHB-
HBIW LIEHTD:

+M +(x-1) +M

PCaKHI/I§ HJf)(])\f[oﬁge_T%; IE)%%?(%AOIS, roka Klgﬁﬁ@aﬁgZEﬁg _H(eA/[y)srpaJTrHATfCBoeﬁ
aKTUBHOCTH, WX JI0 TIOJIHOTO ucYeprnaHus MoHoMmepa. B camom oOiiem Bujie mpo-
1IeCC MOXET OBITh MpeacTaBieH cxemon M, + M — M,.,, OTKyaa BUJHO, YTO K pac-
TYILIEH LENHA NPUCOCAUHSIOTCA TOJIBKO MOJIEKYJIbI MOHOMEDA.

[Ipy monuMKOHAEHCAIMM POCT ILEMH IPOTEKaeT 3a cueT (PYyHKIMOHAIBHBIX
CPYIII, OPUCYTCTBYIOIIMX HE TOJBKO B MOHOMEPHBIX MOJIEKYJaX, HO U B MPOAYK-
Tax UX B3aUMOJICHCTBUSA, TO €CTh 10 cxeme M, + M, — M., TIe X U y MOTYT OBITh
SAUHUIICH WU JIFOOBIM JIPYTUM IIEJIBIM YHCIIOM. MHaue roBops, B mpoliecce pocTa
LENHU YYaCTBYIOT Hapsiy C MOJIEKyJlaMH MOHOMEpPA, KaK B IPOLECCE MOJIUMEPHU3a-
UM, emie 00Jiee KPYITHbIC YaCTUIIbI, HAKATTMBAIOIIHUECS B XO/1€ PEAKITHH.
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XapaKTepHBIe 0COOEHHOCTH MEXaHH3MOB IMOJIMMCPHU3aAlMU M ITOJIMKOHACHCA-
U MOTYT OBITH CBCACHLI K CIICAYIOIIUM IIPU3HAKAM:

Honumepuszayusn
1. Cxema peakuuu: M, + M — M,

2. BMC o0pa3yercss modtu cpasy
MOCJIe HayaJla peakUuy U BIUIOTh 10 3a-
BEpPIICHHS €€, B PEAKUMOHHOW CMECHU
HaxoJATCA MOHOMEp M  IOJHUMEp
OonpIION MOJIEKYJIIpHOM Macchl. IIpo-
MEXYTOYHBIE TPOJIYKTHI, KaK MpaBuio,
HE MOTYT OBbITh BbIIEJICHBI.

3. o nocTmXeHus: CpaBHHUTEIbHO
OombIION TIyOUHBI pEaKIMK yBeIHye-
HUE TPOJODKUTEIILHOCTH €€ TpaKTH4e-
CKU HE BIIMSACT Ha MOJICKYJIIPHYIO MacCy

Ilonukonoencauusn

1. Cxema peakunu: M, + M, — M.,
u Takke M, + M — M,

2. BMC ob6pa3sytorcsi, kKak MpaBuIIO,
TOJIBKO TPHU MPAKTHYECKH IOJHOM 3a-
BEpIIECHNH peakuuu. [loutu cpasy ucue-
3aeT MOHOMEp BCIIEJCTBUE 00pa30BaHUs
HEOOJBIINX MOJUMEPHBIX MOJEKYJ, KO-
TOpBIE 3aT€M PEArupyroT MeXIy coOOi,
npeBpaiasch B 0ojiee KpynHbIE YacTH-
1pl. [IpomexyTouHbIE TPOAYKTHI MOKHO
B IIPUHITUIIC BBIICIUTb.

3. MonexynsipHas macca HENmpepbIB-
HO PacTeT B XOJI€ PEAKIUH, U JIUIIb MPU
IIPAaKTUYECKOM 3aBEpPLIECHUU €€ 00pasy-
€TCs1 BBICOKOMOJIEKYJISIPHBIN MTOJIUMED.

mojmmepa, pactet B OCHOBHOM €T0 Ka-
4YCCTBO.

OnuH U TOT *e MOJIUMEP MOXKET OBITh CHHTE3UPOBAH MPHU MOMOIIM KaK IMOJIH-
MEpH3alMKU, TaK U MOJUKOHICHCAIINHU; OJHAKO, KaK MOKAa3bIBAET MpPaKTHKA, B OJ-
HUX CJIydasx I1eJIeCOO00pa3HO MPUMEHSTH MOJIUMEpPHU3AIUIo, a B JIPYTUX MOJTUKOH-
neHcanuio. Hampumep, TeopeTuuecky MOJIUAITUICH MOXET OBITH MOJYUYeH IPH T0-
JuMepu3aIu dTuieHa (1) Wiy MmoJuKOHICHCAIUU TUXJI0pITaHa ¢ METAUTMYECKUM
HaTpueMm (2):

XCHZZCH2 — NCHz_CHz_CHz_CHz_CHz_CHQN (1)
CICH,CH,CI + 2Na + CICH,CH,Cl + 2Na + CICH,CH,CI + >
...~CH,—CH,—CH,—CH,—CH,—CH,~ (2)

OnHako MpakTUYECKOE 3HAUCHUE MMEET MEpBbId MeTo. Tak Kak peakiuu Mo-
JMMEPU3ALMHA U MOJUKOHJICHCAUA PE3KO OTIWYAIOTCS APYT OT JIpyra, Kakaas u3
ATUX PEAKIUN paCCMATPUBAETCS OTIACIBHO.

Takum 00pa3om, peakiius MoJIuMepr3aluy XapakTepHa JJisi MHOTMX OpraHuye-
CKUX BEILECTB, B MOJIEKYJIaX KOTOPBbIX MMEKOTCS JBOMHBIE U TPOWHBIEC CBs3U. B
COBPEMEHHOM XMMHUHU TEPMUH TTOJIMMEPHU3ALINS 3aMEHEH TEPMUHOM HOAUNPUCOEOU-
HeHue, TaK KaK PeaKlus MOJMMEpPHU3aIMu UMEET 0oJiee MMPOKUN CMBICT. AKTHB-
HOCTh MOHOMEpPA B PEAKIMHU MOJUITPUCOCIUHEHUS B 3HAYUTEITLHON CTEIIEHU 3aBU-
CHUT OT DJICKTPOHHBIX CMEILICHHH B ero Mojiekysie. Uem MeHbIe ekt compsike-
HUSI B MOHOMEPE, TO €CTh YeM MEHBIIIC €r0 MOJICKYJIa MOISIPU30BaHa, TeM OOJIbIIe
aKTHBHOCTH 00pa3yIomIerocss u3 Hero paaukaia. ITockonbky 3pdekT conpsokeHus
OoJIbIIIe CKA3hIBACTCS Ha aKTHBHOCTH paJIMKaja, YeM Ha PEaKIIMOHHOM CIIOCOOHO-

—xNaCl

28



CTH MOHOMCpa, CKOpPOCTb pa)IHKaHBHOﬁ MNOJIMMCEPHU3AlIU 3aBHUCHUT TIJIaBHBIM 00-
pa3oM OT aKTHUBHOCTH paduKaJia.

8.1. ITostumepu3zanus

CxeMa peakiiny MoJIMMEpU3aIiii B 00IIeM BUJIE MOXKET OBITh BhIpa)KE€HA ypaB-
HEHUEM

Pa3znnyaroT HECKOIBKO MEXAHU3MOB TMOJIMMEPU3ALUH:
1) panukanabHas;
2) NOHHaA,
3) HOHHO-KOOPIUHAIIMOHHAA (CcTepeocnenupuieckas);
4) cTyrneH4arasi,
5) conoJinMepu3aIusl.
B peakuuro nosmmepusanu BCTYIIAOT B OCHOBHOM HEHACBIIIEHHBIE MOHOME-
PBl, Y KOTOPBIX JIBOMHAsA CBA3b HAXOAUTCS MEXAY YIIE€POAHBIMA ATOMAMHU:
T
nCH,=CHX - [-CH,—CH-],
rae X =—-H; —CHj; —CH, =CH,; —Cl; —C¢Hs; —CN; —COOCH; u ap.
WJTU M@Ky YTJIEPOIHBIM U JTIOOBIM JPYTUM aTOMOM:

nH-C=0 ————2> [-CHy-O-],
H
dbopmanberua MOJIMMETHJICHOKCH/T

B niepBoM cityuae oOpasyroTcs KapOoIeIHbIE IMOJIUMEPHI, BO BTOPOM — T'€TEPO-
IICTIHBIC.

Bo3moxHa nonmMmepusanysi 1 HEYCTOMYMBBIX MPEICIbHBIX COSAUHEHUN LIHK-
JINYECKOTI0 CTPOCHUSI C TETEPOATOMOM B IMKIE. B 3TOM ciydae monumepusanus
MPOUCXOJIUT 3a CUET Pa3MbIKaHUSI [IUKJIA ¢ 00pa30BaHUEM T€TEPOLICTIHBIX MOJUME-
pOB:

nHzé_CHz — [_CHZ_CHz_O_]n
OKCH /[ 3THJICHA TIOJINDTHUIICHOKCHU ]

Kak u mo0as xuMudeckast peaKkuus, MoJIuMepu3anusi HAYMHACTCA C pa3phbiBa
OAHUX XUMHNYCCKUX CBsI3€il 1 BO3HUKHOBEHUS APYyTHUX. Takoit Pa3pbIB, KaK U3BECT-
HO, MOJKCT MMPOUCXOAUTb WK 110 T'CTCPOIUTUUCCKOMY, HIIN 110 TOMOJIMTHYCCKOMY
MCXaHU3MY. B IEpBOM CJiIy4dac o6pa3y}0Tcs1 HOHEBI, a BO BTOPOM — CBO6OI[HI::I€ pa-
AUKaJIbI. HOJ’II/IMepI/ISaHI/ISI, IpoTeKkaromas ¢ O6p&30BaHI/ICM HOHOB, Ha3bIBACTCA
UOHHOU I’lOJZMMQpMSClL;MéL?, a yuaymasa ¢ y4aCTucm CBO6OI[HBIX paduKalIioB — padu-
xanvHou. Takum 06p2130M, paduKalibHad U MOHHAS ITOJIUMCPU3AlHA PA3TNYar0OTCA
HpHpOIIOﬁ AKmueHoco yenmpa (uacmm;bl), HaYMHAOIICIo U BEAYIUICTO MAKPOMO-
JICKYJLIPHYIO ICIIb.
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PaaukanbHast 1 MOHHAsE MOJUMEPHU3ALIUS TTPOTEKAIOT MO YenHoOMy MEXAHU3MY.
OTanuuTenbHass 0OCOOCHHOCTD IEMHBIX PEaKIUi 3aKIII0YaeTCs B TOM, UTO dHEPIHs,
BBIJICJISIFOIIASICSA HA OTMICJIBHBIX CTAJIUSIX, HE PAaCCEUMBAETCS B PEAKIIMOHHOW Cpelie, a
PacXomyeTCs Ha OCYIIECTBIECHHUE CICAYIOMINX CTaIUM.

8.1.1. Paouxkanvnasn nonumepuszauus

Paouxanvnas nonumepusayus — OIUH U3 PaclpoOCTPAHEHHbBIX CIIOCOOOB CUHTE-
32 MOJIMMEPOB. AKTUBHBIM LEHTPOM TAaKOW MOJMMEPHU3ALMH ABIISETCS CBOOOIHBIN
pamukain. Kak v BCSIKMI LIEMHOM MpOLECC, paJuKalbHAs MOJIMMEPU3ALMUSA IIPOTE-
KAeT 4yepe3 TPU OCHOBHBIE CTA/IUH.

Hnuyuuposanue (06pazoBaHre akKTUBHOTO LIEHTPA).

Ha stoii cranuu npoucxoaut odpa3zoBanue cBodOoanoro pagaukana (RO, koto-
PBI JIETKO B3aMMOJICHCTBYET C PA3TMIHBIMU HETIPEACIbHBIMU COSTMHEHUSAMU (MO-
HOMEPAMM):

R'+ CH,=CHR - R-CH,~CHR

B 3aBucumocT OT ycioBuil 00pa3oBaHUs CBOOOJHBIX PaJMKAIOB, HAYMHAIO-
MIMX PEAKIMOHHYIO 1IETb, PAa3IUYal0T HECKOJIbKO BHJIOB MOJIMMEPU3AIUU: TEPMU-
YeCKy10, (POTOXUMUYECKYIO, PAAUAIIMOHHYIO U HHUIIMUPOBAHHYIO.

[Ipu mepmuueckou nonumepuzayuu cBOOOHBIE PATUKATIBI 00PA3YIOTCS U3 MO-
HOMEpOB Moj neicTBreM Bbicokux TemmepaTyp (700-1000 °C). Ilpoucxonsmmii
IPU STOM Pa3pbIB JBOMHOM CBSI3U B MOJIEKYJIE MPUBOAMT K MOSBICHHUIO OUpaanKalia

CH,=CHR - CH,—CHR KOTOpBIii, B3aUMOJICHCTBYs C MOJIEKYJIOi MOHOME-
pa, o6pa3yeT OoJiee CIOKHBINA OMpaTuKa
CH,~CHR + CH,=CHR - CH,~CHR-CH,~CHR

OH, B CBOIO 0Yepe/lb, B MOCIEAYIONIEM MpeBpaniaeTcss B MoHopaaukai. Creny-
€T, OJIHAKO, OTMETUTh, YTO TEPMUUYECKAS TOJIMMEPHU3AIIHS HE UMEET MOKa IMIUPOKO-
ro MPUMEHEHHs, TaK KaK €€ CKOPOCTh CPAaBHUTEIHLHO HEBEJIMKA.

DomoxumuyecKkas noaumMepu3ayus THUUUPYETCS IPU BO30YXKACHUU MOJIEKY T
MoOHOMepa m3nydeHueM ceeta (A < 400 uM). Bo3OyxneHHast TakuM 00pa3oM MoJie-
KyJla B3aUMOJICCTBYET CO BTOPOH MOJEKYJIO MOHOMepa ¢ oOpa3oBaHUEM Oupa-
AWKana, KOTOPBINA 3aTeM AUCTIPOTIOPIIMOHUPYETCS Ha BAa MOHOPAIUKama:

hv CH~CHR . o :
CH,=CHR —> CH,=C'HR >R—CH—C%-¢-_§_H—CH—R ~ CHs-CHR
: L H
+ CH=CHR JUCIIPOTIOPLIMOHUPOBAHHE

Tak kak 00pa3oBaHHE AKTUBHBIX IICHTPOB MpHU (OTOMmOIMMEpHU3aIuu MpoTe-
KA€T B pe3yJIbTAaTe MPSAMOro MOTJIOMIEHUSI KBAHTOB YHEPTUH, MIPOLECC MOXKET MPO-
BOAUTHCS IIPU TEMIIEPATYPaAX, IPU KOTOPBIX MOJUMEPU3ALINSL, UHULUUPYEMAs APy -
TMMHU METOJiaMu, He TipoTekaeT. [Ipu poToxumMuyeckoM MHUIIMHUPOBAHUU TIOJIMME-
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pu3aius MOpOJ0JDKACTCS MHOTJA IO0Cie MPEKpallieHUuss CBETOBOIO OOJydeHUs
(«TeMHOBOI» MEpUO) 3a CUET aKTUBHBIX LIEHTPOB, BOSHUKIIUX MPU OOTyUESHHH.

Paouayuonnas nonumepuzayus nporekaeT mpu JACHCTBUU HA MOHOMEPHI O-,
B-, Y- u R-uznydenus. OOpa3yronecs: mpyu 3TOM CBOOOIHbBIC paIuKaibl HHUIUH-
PYIOT 3aT€M peakluIo MOJIUMEPHU3aLIUU.

Haubonee pacnpocTpaHeHHBIM U YacTO MPUMEHSEMBIM Ha MPAKTHKE METOJI0M
MOJIMMEPU3ALINHY SIBIISICTCS UHUYUUPOBaHHaAs noaumepuszayus. OHa aKTUBU3UPYETCS
COEJIMHEHUSIMH, KOTOPBIE JIETKO PACIalatloTcsl Ha CBOOOIHBIC PAUKAIIbI B YCIOBU-
X MOJUMEpHU3aluy (XUMHYECKOe MHULIMMpoBaHue). OHU coJiepkKaT B CBOUX MOJie-
KyJlax HeycTtoiuuBble xumuueckue cBsi3u (O—O, N-N, S-S, O-N u ap.), koTopblie
pa3phIBAIOTCS MPU TOpa3a0 MEHBINEH YHEPTUH, YeM ITO TpeOyeTcs ais obpazoa-
HUSI CBOOOJTHOTO pajiuKalia U3 MOJIEKYJIbl MOHOMEpA (TIPU €€ aKTUBALIH).

Takue coeAMHEHUs HA3bIBAIOT UHUYUAMOPAMY TIOJIUMEPU3ALNU. 3a4acTyl0 B
KaueCTBE MHUIIMATOPOB MOTYT ObITh OPTaHUYECKUE MEPOKCUIBI U THAPOIEPOKCH-
JIbI, HEKOTOPBIE a30- U TMAa30COCIUHEHUS U IPYTHUE BEIIECTBA:

50-10Q°C . —2C02
CeHs~C-0-0~C—CH:i—2> 2CHs—COO > 2CH;
nepokcu] OeH3oma (heHmI-paguKan
[Tpu pacnane nepokcuaa 0eHzousa oOpa3zyroTcs OeH30aTHBIE U (EHUIIBHBIC pa-
mukanel. O0a pagukaia MOTYT COSIUHATRLCS C MOJIEKYJIaMA MOHOMEpa, HHUITUUPYS
nosimMepusanuio. Ho, Hapsimy ¢ 3TUM, OHU MOTYT y4acTBOBAaTh M B TMTOOOYHBIX pe-
akuusax. Hanpumep:
2C¢HsCOO - C¢Hs—COOC(H; + CO,
CsHsCOO + C¢Hs — CsHs—COO—CeH;
2C¢H;s - CsHs—CqH;
C¢HsCOO(C¢Hs) + AH —» C¢HsCOO(C¢Hs)H + A
AH — npucyTcTByIOlIME€ B PEAaKIIMOHHOW CMECH BOJIOPOJICOAEPKAIINE BElIe-
CTBa, B TOM YHCJIE 1 MOHOMED.
CH; CH;
80-150°C . .
CeHs—C—0—OH —>> C,Hs—C—O + HO

CH; CH;
TUAPONIEPOKCH]
M30TPONTMIIOEH30I1a
(runepuz)
CH; CH; CH;
80°C

H; H; 4H3

2,2-a30-0uc-N300yTUPOHUTPILT
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100°C ) .
CsHs~N=N-OH ———> HO + CsHs~N=N - N, + CsH;s

JINA30TUApaT

CkopocTh pacmaja MHUIIMATOpa Ha CBOOOJHBIE PaJMKaIbl MOKHO YBEITUYHTH
HE TOJIbKO TIOBBIIIEHWEM TEMIIEpaTypbl, HO M J00aBKOW B PEAKIMOHHYIO Cpeay
CHEHUAIIBHBIX BOCCTAHOBUTENECH — nPOMOmMOpO8 U aKmusamopos.

[TpomoTopsl BO30YKIAFOT XUMHYECKYIO PEAKIHIO, IEHCTBYS TOJBKO B Hadale
MpoIiecca, a akTUBATOPHI MOIIEPKUBAIOT AKTUBHOCTh KaTayin3aTopa (MHUIIMATOPA)
B TEUEHHME BCErO IMpolecca. DTH BEIECTBA CIIOCOOCTBYIOT 00pa30BaHUIO CBOOOI-
HBIX PAJUKAIOB W3 WHUIIMATOPOB MPH O0JIee HU3KUX TemIeparypax (OKHUCIUTEITb-
HO-BOCCTAaHOBHUTEILHOE MHUIIMMPOBaHUE). Poib Takux 700aBOK MOTYT BBIITOJIHATH
conu Fe*" v apyrux MeTanios, a TakKe MUPOrajioj, TPETUYHBIE AMUHEI, ACKOPOM-
HOBAasi KUCIIOTA U JIpyTHe:

g od
R-O—-OH + Fe** - Fe’* + RO + OH

KonnuectBo BBoammoro waunuaropa oObrdHo Heenauko (0,1-1 %). Oobmas
CKOPOCTh PaJUKaIbLHON MOJMMEPU3AIMK BO3PACTaCT MPOIMOPIHOHATBEHO KOPHIO
KBaIPaTHOMY W3 BEJIMYMHBI KOHIICHTPAIIUU HHUITHATOPA!

U = k [I], rne [/] — KOHIIEHTpaIUsl HHUITHATOPA.

B TOXe BpeMsi cpeHsIsl CTeNeHb MoJuMepu3anuu P oOpaTHO POITOPIIHOHAIb-
Ha KOPHIO KBaJIpaTHOMY U3 3TON BEJIUYHMHBIL:

1

P=-K m

Takum 00pa3oM, TMPU YBEIWYEHUW KOHIIEHTPAIIMH WHHUITHATOPA YCKOPSETCS
MPOIIeCC PaTUKAIbHON (MHUIMUPOBAHHOW) IMOJIMMEPH3AIMA C OJHOBPEMCHHBIM
CHW)KCHUEM CPEIHEH CTEIICHH MOTMMEPH3aIiy (a 3HAYUT, ¥ MOJISKYJIIPHOU MacChl
oJIMMEpA).

Pocm yenu
[Iporiecc pocTa 1enu 3aKI0YaeTCsi B MHOTOKPATHOM MPUCOETUHEHUH MOJIEKYIT
MOHOMEpPa K YCIOXKHSIOMEMYCS KaXAbld pa3 MPOMEKYTOUHOMY paguKaly c
COXpaHEHUEM CBOOOIHOTO AJIEKTPOHA B KOHIICBOM 3BEHE PACTYIIEH MaKpOMOJIEKY-
7e1. J[pyruMu cioBamMu, pacTyinas MaKpOMOJICKYJIIpHAs IeNb JODKHA OCTaBaThCS
B [IEPUO]T €€ POCTa C80OOOHBIM MAKPOPAOUKATOM:

R'-CH,—CHR + CH,=CHR - R'-CH,-CHR—-CH,—CHR -

nCH,=CHR .
> R'-[-CH,~CHR-],.,—~CH,~CHR u . 1.
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B pesynbTare Takux MOCIENOBATENbHBIX PEAKIIUA MPUCOCAUHEHUS JBOMHAS
CBS3b MOHOMEpA MPEBPAIIACTCS B MPOCTYIO, YTO COIMPOBOXKIACTCS BBIJCICHUEM
SHEPIUH 3a CUCT PA3HOCTH SHEPTUH O- U TE-CBSI3CH.

Oopuie yenu
Koner pocta memnu cBsi3aH ¢ MCYE3HOBEHHEM CBOOOJHOTO 3JIEKTPOHA Y TIO-
CJIEIHETO 3B€HAa MaKpOMOJIEKYJibl. Yallle BCero 3To MpOUCXOJIUT B Pe3ysbTaTe CO-
eIUHEHUs] MEXIy COOOHN NBYX PaJMKAJIOB (peakyus pexomoOuumayuu), 4TO MPUBO-
JIUT K BOBHUKHOBEHUIO 1I€TIH, KOTOPAasi HE CIIOCOOHA K TalbHEUIIIEMY POCTY:

R'-[~CH,~CHR~-],~CH,~CHR + R-CH-CH,R' -
. R~[~-CH,~CHR~],~CH,~CHR-CHR-CH,~R’

OOpBIB LIETTH MOKET MPOTEKATh U 3a CUET MPOLECCA JUCTPOIIOPLIMOHUPOBAHUS
(cM. c. 33).

CBoOoaHbIE paauKaibl (MOHOPAIUKAIIbI), SIBISSCH UCKIIOYUTEIHLHO pPEaKIIM-
OHHOCIIOCOOHBIMHU YaCTULIAMHU, B3aUMOJEICTBYIOT HE TOJIBKO C MOHOMEpPaMH, HO U
C PacTBOpPUTENEM, PA3IMUYHBIMU IPUMECIMHU U C 0OPA30BABIIMMUCI MaKPOMOJIEKY-
namu. [Ipu >TOM HeNmoeNeHHbIN 3JIEKTPOH (AKTUBHBIN LIEHTP) MOXKET NEPEeUTH Ha
MOoOYI0 IPYTYI0 MOJIEKYITy, HallpUMEp MOJIEKYJIy PacTBOPUTEISl, KOTOpasi, IpeBpa-
1asiCh B paJivKal, 1aeT HA4aJl0 HOBOM MaKpOMOJIEKYJIE:

R'-[~-CH,~CHR-],~CH,~CHR' + CCl, -

~ R [-CH,~CHR~],~CH,~CHR + CCl; + Cl

(n+ 1) CH=CHR + CCl; » CCli-[CH,~CHR~],~CH,~CHR + Cl

Takue peaku Ha3bIBAIOT PEAKLUUAMU NEpENadYu LENH WIN meaomepusayuu. B
JAHHOM Clly4ae nepeaada ey MPOUCXOIUT Yepe3 PACTBOPUTEND — TETPAXIOPHL
yriepoaa. BeposTHOCTh Takol mepefayu yYBEJIWUYMBAETCS C MOBBIIICHUEM TEMIIE-
patypel nonuMepuzanuu. I[Ipy 3TOM CKOPOCTh pEaKlIUM TOJIUMEPU3AIMU HE
YMEHBIIIAETCS, HO, TAK KaK PEAKI[MOHHAs LIEb PacHaJacTcs Ha HECKOJIBKO MOJIEKY-
JSIPHBIX 1IETIEH, CTeNEeHb MOIMMEPHU3AIMK 00pa3yoUIErocs nojuMepa 3aMeTHO To-
HuKaeTcs. M3MeHsisi TakuMm 00pa3oM COOTHOIICHHE KOJIMYECTBA MOHOMEpa |
PacTBOPUTENS, MOYKHO IOJIy4aTh MOJIUMEPBI C PA3JIMYHON MOJIEKYJISIPHOU MAacCCOM.
BemectBa, yepe3 KOTOpbIE OCYIIECTBISACTCS Nepeaada Uenu U peryaupyercs cpel-
HsIsl MOJICKYJISIPHAsI Macca MoJIMMEPa, Ha3bIBAKOT pecyramopamu. B kauecTse pery-
JATOPOB MPUMEHSIOT TETPAXJIOPU YIIIEPOIa, THOJIBI, THOTJIUKOJIEBYIO KUCIOTY U

Jp.
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Peakuuu oOpbiBa U nepeauu Menu 4acTo UCTOJb3YIOT B MPAKTUYECKUX IEIAX
JUISL CTAOMJIM3allM MOHOMEPOB MPH MX XpaHEHUU. DTO HEOOXOJAUMO ISl TIPEIO0T-
BpAILICHUSI TPEXKIECBPEMEHHON MOJIMMEPU3AIMA MOHOMEPOB W IS yIpaBJICHUSA
MPOIECCOM TOJIUMEPU3AIMU B 11€JIOM. JJIsi 3TOro 4acTo Mpu B3aMMOJICHCTBUHU CO
CBOOOJHBIMHM DPaJIMKaJIaMH O0pa3yrOT MajlOaKTHBHBIE YaCTHIIBI, HE CIIOCOOHBIC B
JaJbHENIIEM HWHULMUPOBATh MPOIECC MOJUMEpHU3aluu. Eciau ciaeayeT TOIbKO
YMEHBIIIUTh CKOPOCTh MOJIMMEPU3ALINM, & HE OCTAHOBUTH MPOLIECC OKOHYATENIBHO,
MIPUMEHSIIOT CIIeIIMATbHBIE BELIECTBA — 3aMe0IUmeu.

XapakTtep AelCTBUS HHTHOUTOPOB U 3aMEUIMTENIe TPAKTUYECKH OJIMHAKOB, a
pa3iinure MEeXI1y HUMHU CKOpEee KOJUYECTBEHHOE, UeM KaYeCTBEHHOE.

Metonom paauKaibHON MOJUMEpPU3AIMU MTOTYyUYEeHbI TAKUE NU3BECTHBIC MOTUME-
pBl, KaK TMOJMBUHUIXJIOPHUI, MOJUCTUPOII, OYTaAUCHCTUPOJIbHBIC KayUyKH, TMOJIH-
MeTuIMeTakpuiaT u Ap. [1o akTUBHOCTH NpU paguKaJIbHOM MOJUMEpPU3AIMA MOHO-
MEepbl MOXHO PACIIOJIOXKHUTh B PsA: OyTaJUeH > CTUPOJ > METWIMETAKpHUJIaT > BHU-
HUJIXJIOPUI.

8.1.2. Honnan nonumepuszayusn

Ecnu B pagukanbHON MOIMMEPHU3AlMNA aKTUBHBIM IICHTPOM SIBIISIETCS] paJuKal,
TO B MOHHOU — uonsl. [lonmumepusanusi, mpu KOTOPOU €€ aKTUBHBIN LIEHTP — 3apsif
MOHA — TNEpeAaceTCsl MOCIEI0BATEIbHO M0 MAaKPOMOJICKYJISIPHOW 1LIENH MPU €€ Po-
CT€, Ha3bIBAECTCS UOHHOU NOAUMEPUZAYUEU.

HNonHas nmonmmMepusanus, Kak M paaMKaibHas, — LenHod mnpouecc. OmHako
pacTyiiasi MaKpoMOJIeKyJla MPU MOHHON MOJMMEPU3allUU B OTIIMUUE OT PauKalb-
HOM MpejcTaBisieT coOoi (B mpoIiecce pocTa) He CBOOOIHBIN pajuKall, a MOH — Ka-
THOH WJIA aHWOH. B 3aBHCHUMOCTH OT 3TOro pasiauvaroT kamuouHylo (KapOoHHe-
BYI0) U aHuoxHyt0 (KapOaHUOHHYIO) TTOJTMMEPHU3AIINH.

WNonnas nmommMepuzanus NpoTeKaeT B MPUCYTCTBUU KaTalU3aTOPOB, CIIOCO0-
CTByIOITUX 00pa3oBaHHUI0 MOHOB. HO, B MPOTUBOMONIOKHOCTh MHHUIIMATOPAM, OHU
HE BXOJIAT B COCTaB MOJUMEPA, TO €CTh HE PACXOAYIOTCS B MPOLIECCE MOTUMEpPHU3a-
LMW, TO3TOMY MOHHAs MOJUMEpPU3alMs HAa3bIBACTCS TAKIKE KAMAIUMUYECKOLL.

OC0OEHHOCTHIO MOHHOW TOJMMEPHU3AINH SIBISIETCS €€ OYEHb BBICOKAsl CKO-
pocTh Tipu HU3KUX Temriepatypax (ot —50 mo —70°C). Dta CKOpPOCTh 3aBUCHUT OT
MOJIIPHOCTH CPEJIbl, B KOTOPOW MPOTEKAET OTUMEPHU3ALIHSL.

[To nOHHOMY ME€XaHHU3My MOTYT MOJIUMEPU30BAThCS COCIUHEHUSI C KPAaTHBIMU
cBs3amu: >C=C< , >C=0, —C=N u reTepolHNKINYECKHE COCANHEHUS C HEYCTOUYH-
BBIM ITUKIIOM, HATIPUMEP

CH,—CH, (aTryieHOKCH)

N/

8.1.2.1. Kamuonnas (kapbonuesas) noiumepuzayus
OTOT TUI MOJUMEPHU3ALUU TIPOTEKAET dyepe3 oOpa3oBaHMe KaTHUOHOB. B sTom
cilydae WCHONB3YIOT KaTalIW3aTOpbl, OO0JalaoIre dSJICKTPOHOAKIICHITOPHBIMU
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cBoiicTBamu. [IpricoeauHsisi MOJIEKyJly MOHOMEpPA, OHH OOpa3yloT KaTHOH — UOH
kapooHnus. Katanuzaropamu KaTHOHHOM MOJIMMEPU3AIUU MOTYT ObITh MPOTOHHbBIE
kucnotsl HC1O4, H,SO4, HCI u xatanuzaropsr @pugnens — Kpadrca (AlCl;, BF;,
TiCly, FeCls, SiCly u ap.). Katnonnyto nonumepusanuio MOKHO YCKOPUTD € TIOMO-
b0 100aBOK — coxamanuzamopos HB: BoJa, KUCIOTHl U JIPyTHUE BEIIECTBA, SIB-
JSoIMecs JOHOpamMu MpoToHOB. CoKaTanu3aTophl CYIIECTBEHHO BIHSIOT Ha aK-
TUBHOCTb KaTaJIn3aTOPOB, KOTOPBIE CIIOCOOHBI B3aMMOICHCTBOBATh C HUMH.

[To kaTHOHHOMY MEXaHH3MY TIOJTYYarOTCs, HATPUMED, MMPOU3BOIHBIC ITUIICHA C
AIEKTPOHOAOHOPHBIMHA 3aMECTHTEIISIMH, KapOOHWIBHBIE TE€TEPOIMKINICCKUE CO-
€UHEHUsI, a TaKXke HUTpWIbl (M300yTUIIEH, TpHOKcaH, TeTparuapodypan). Ka-
THOHHAS TOJIMMEPHU3AITUS TIPOTEKAET YePe3 TPH OCHOBHBIC CTA INU.

1. Anuyuuposanue. Ha 510l cTaqun NPOUCXOJUT B3aUMOJICHCTBUE KaTalIn3a-
topa (AlCl;) u cokaranuzaropa (HB) ¢ o6pa3oBaHreM KOMILJIEKCHOTO COSMHEHUSI,
KOTOpOE MPOSIBIISET CBOMCTBA CUIILHON KUCIIOTHI:

AICl; + HB - [AICLB] H' aTta xuciora, oTaaBas IpOTOH MOJIEKYJIE MOHOME-
pa, TIpeBpaIaeT ero B KapOOHWEBBI HOH, YPABHOBEIICHHBIN KOMITJIEKCHBIM ITPO-
TUBOMOHOM (MOHHAs mapa ):

[AICI;B]H" + CH=CHR - CH;—C'HR + AICI;B™ (0,T-conpsukenue).

bonbiioe 3HaueHNe UMEET XapakTep 3aMECTUTENsI B MOHOMEpE. DIIEKTPOHO 10~
HOPHBIE 3aMECTUTEIU CO3/IaI0T U30BITOK AJIEKTPOHHON TJIOTHOCTH HA MPOTHUBOTIO-
JIO)KHOM KOHII€ MOJIEKYJbl MOHOMEpa U ATHUM CIIOCOOCTBYIOT MPUCOEIMHEHUIO
MPOTOHA (WJTU TOJIOKUTETHHO 3apsHKEHHOTO MoHA). TakuM o0pa3oM, B KATHOHHOU
MOJINMEPHU3AIMN 0COOYI0 aKTUBHOCTH MOTYT TPOSBIATH TaKHE MOHOMEPHI, Kak
MPOMNUJIEH, OyTUJIEH, U300y TUIIEH, TUEHBI.

2. Pocm yenu. B nipouecce pocra 1enu NoJIsipu30BaHHbIE MOJIEKYJIbI MOHOME-
pa TIPUCOEIUHSIIOTCS K PacTyIIeMy HWOHY, «BHEIPSSACH» MEKIY MaKpOKapOKaTHO-
HOM (CO CTOPOHBI €ro 3apsKeHHOU YacTh) U npoTuBoroHoM (AlCL;BY):

nCH,=CHR
CH;—C'HR + CH,=CHR - CH;—CHR-CH,—C'HR
AlICL3:B-
— CH;—CHR-[-CH,~CHR],—~CH,~C'HR
AICL3B

3. Oopwié yenu. Poct nienu npeKpamniaeTcs B pe3yiabTaTe OTUIEIICHUS (pereHe-
paluu) OT PacTyIIEero HOHAa KOMIUIEKCHON KUCJIOTHI WM KaTaln3aTopa:

CH;-CHR—[-CH,-CHR-],—CH,~CHR" -

AICL3B

~> CH,—CHR-[-CH,~CHR-],—~CH,—~CHRB + AICl;

> CH;~CHR-[-CH,~CHR~],~CH=CHR + HB + AICl;

B pesynbrare oOpbiBa 11eN KaTaJIu3aTop CHOBA BBIJIEISIETCS B CBOOOTHOM BHJIE.
CyMmmapHasi CKOpOCTh KaTUOHHOW MOJIMMEPU3ALMNH MPSAMO MPONOPLHOHAIbHA
KOHIECHTPAIIMU KaTaau3aTopa, a CPEIHsS CTEIEHb MOJIMMEPHU3aluU OT KOHLIEHTpa-
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[IMY KaTaJu3aTopa He 3aBUCUT, HO TIPSIMO MIPOTNIOPIIMOHAJIbHA KOHIIEHTPAIIMK MOHO-
Mmepa:
V=kKK], P=kM],
rae [K] — koHleHTpanus kaTaiu3aropa,
[M] — KoHIIEHTpaIsg MOHOMEPA.

8.1.2.2. Anuomnnas (xapbanuoHuas) noaumepuzayus

Dta moIMMepu3anus MpoTeKaeT yepe3 craauio oopazoBanus kapOannoHa. Ka-
TaJU3aTOpPaMM 3[€Ch CIY>KAT 3JEKTPOHOJOHOPHBIE BELIECTBA — OCHOBAaHMS, IIe-
JIOYHBIE METAJIbl, METAIJIOPraHUYECKUE COeAUHEHUs (OyTUIHATpUl, TpUPEHUI-
metunHaTpuid, Al(C,Hs); u ero xommiekcel u Ap.), ruapuasl metamioB (LiH,
NaH), amun xkanus KNH,. K annonnoit nonumepuszanuu 0osee CKIOHHBI aKpuia-
bl (CH,=CH—COOR), ctupodn, nueHsl. B kauecTBe aKTUBHOTO IIEHTPA Y HUX BbI-
CTymaeT KapOaHUOH.

[IpuBeneM MexaHU3M aHUOHHOW MOJMMEPU3AIUMU B MIPUCYTCTBUM KaTalll3aTo-
pa (KNH,) B cpene »uakoro aMMuaka mpu HU3KUX TEMIEpaTypax.

Huuuuuposanue:

KNH, &> K’ + NH, NH, + CH,=CHR — NH,~CH,~CHR K*

B npucyrctBun memannopeanuyeckux coeounenuu (R—Na) oOpa3oBanue ak-
TUBHOTO LIEHTPA MPOUCXOIUT BHEIPEHUEM MOHOMEpA MO IMOJIIPU30BAHHON CBSI3H
METaJUl — yIIAepOI:

CH,=CHR _
R-Na - R +Na"—>R-CH,~CHR Na’

Hanpumep, annonHast nonuMepusanus 0Oyraauena-1,3 B IpuCyTCTBUM KaTalu-

3aropa C;HyLi HaunHaercs ¢ HykieoduIbHOM ataku AueHa ankmiannonom C4Hy :
CsHoLi
nCH=CH-CH-CH, @~ > -
- C4Hy—(—CH,~CH=CH-CH,.),.;—CH,~CH=CH-CH, Li"
DnekTpoHoakenTopHeie 3amectutenu (R) B Monekyine mMoHomepa crocoO-
CTBYIOT MPUCOCIUHEHUIO aHHOHA. OTTIrMBasi 3JIEKTPOHHYIO IUIOTHOCTh, OHU CO-
3MAI0T Ne(PUIUT SJIEKTPOHOB HA KOHIIE MOJICKYJIbI, K KOTOPOMY MPUCOCAUHSICTCS
oTpuliaTesnbHO 3apsbkeHHas rpynmna (NH, ', R7). B peakiuu aHMOHHOW MOJUMepu-
3allUd MOTYT aKTUBHO Y4aCTBOBAaTh METHJIMETAKPWJIAT, aKPUIOHUTPUI, METaAKpHU-
JIOHUTPUI U IPyTHE.

Pocm yenu:
CH,=CHR _ nCH,~CHR
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H,N-CH,~-CHR ——> H,N-CH,~CHR—CH,~-CHR ——>
K K
- H2N_[_CH2_CHR_]n+1_CH2_CHR
K+
B mporecce 3ol peakiuu, Kak U IpyU KaTHOHHOW TOJMMEPHU3AIKH, MOHOMED
3aHUMACT MECTO Me)KJIy MaKpOKap6KaTI/IOHOM U HpOTI/IBOI/IOHOM.
06pbl€ uenu. PeaKHI/ISI HepezlatH/I ICIIN Ha paCTBOpI/ITeHL NJIn MOHOMep MOXCECT
BEI3BAaTh HperaHIeHI/Ie pOCTa MaKpOMOHCKYHHpHOﬁ CIIn:

HzN_[_CHz_CHR_]nJrl_CHQ_CHR I(+ + HNH2 —
- H,N-[-CH,—CHR-],,,—CH,—CH,;R + KNH,
yCTaHOBHeHO, 49TO CKOPOCTH aHMOHHOM MMOJIMMCPpHU3AllMU ITPOIIOPIHUOHATIbHA
KBaapaTy KOHOCHTPpAllM MOHOMCPA U KOPHIO KBAJAPATHOMY M3 KOHIOCHTPAIMUHU Ka-
Tajlu3aropa:

V=k[M] \/17[ , e [M] — KOHIIEeHTpaIus MOHOMEPA;
[K] — KoHIIEHTpalus KaTajIn3aTopa.

AKTHBHOCTh KapOaHMOHA 3HAYUTEJIbHO CHUKAETCS C YBEIUUYECHUEM CTEPUYECKO-
r'O BIUSHUS (HAllpUMEp, HAMPSKEHUSI) B OTACIIBHBIX YYACTKaX MaKpPOMOJIEKYJIbI.

B kauecTBe karamuzaTopa aHMOHHOW MOJIMMEPHU3ALMKU YACTO BBICTYIMAIOT IIIE-
Jo4Hble MeTaiuibl. OHU CTIOCOOCTBYIOT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEaK-
UM, TPOTEKAIOIINM MEXIY 3TUMU MeTaJllaMu U MoHOMepamu. OOpazyromuecs
METAJJIOPTaHUYECKUE COSUHEHUS KaTaIM3UPYIOT JAIbHEHIITUNA POCT MaKpoOMoJie-
KYJISIDHOM LEIH:

2Na + CH,=CH-CH=CH, — Na'CH, ~CH=CH—CH, Na" =i Cih 5

~ Na"CH, ~CH=CH-CH,~CH,~CH=CH-CH,Na" _h-CH-Ci-Cling

[Tonumepusanus B 3TOM cllydae MpOTEKaeT Ha OBEPXHOCTH MeTailia (HaTpus).
Monomep (OyTaaueH), aacopOUpysCh Ha MeTalljie, MOJSPU3YETCs] U pearupyer ¢
kap6anuoHoM. OHaKo 0Opa3yroUUiics HaTPpUHOYTaIMEeHOBBIN (M HATpUMH3OMIpeE-
HOBBI) KayuyyK HECTEPEOPETYIISPEH.

BrniepBbie cuHTE3 Kaydyka U3 OyTaJaueHa METOJOM aHUOHHOM MOJIMMEPU3ALNU
C IPUMEHEHUEM METAJUIMYECKOI0 HaTpUs B MPOMBILIUIEHHBIX MaciiTabax OblI OCy-
IIECTBJICH B HAICH CTpaHE.

MoHoMepBbI, BCTyNatoUMe B aHUOHHYIO ITOJIMMEPHU3ALUIO, 110 PEAKIIMOHHOM aK-
TUBHOCTH MOKHO PACHOJIOKHUTh B PAI:

AKPUJIOHUTPUI > METAKPUIOHUTPUIT > METUIMETAKPUIIAT > CTUPOJI > OyTaUEH.

Ceiiuac METOJOM aHUOHHOW IMOJIUMEPHU3ALUU OCYIIECTBIACTCA MPOMBIILICH-
HO€ MPOMU3BOJCTBO MOJUAMUIOB, MOIUMEPOB (hopManbaeruia, STUICHOKCUIA, CH-
JIOKCAHOB, Kay4yKOB.
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8.1.2.3. HouHO-KOOPOUHAYUOHHAS NOIUMEPU3AYUSL
WNHorna HaszwiBaeTCs cmepeocneyuguieckoli MONUMEpU3AIUEH U OTIMYACTCS
OT UOHHOW T€M, YTO aKTy MPUCOETUHEHHUSI MOHOMEpPA MPELIECTBYET €r0 KOOP/IU-
Hallksl Ha aKTUBHOM LIEHTpE WM KaTtanu3arope. KoopamHauus MoHOMEpa MOKET
MMETh MECTO KaK MPU aHHMOHHOU (4TO OOJiee XapaKTepHO), TaK U MPU KAaTHOHHOU
MOJIMMEPU3ALINH.

AHUOHHO-KOOPOUHAYUOHHAS NOTUMEPUZAYUL OUEHO8
B 3aBHCcHMMOCTH OT yCIIOBMM NMOJMMEpU3ALMU B MOJMMEPHOM LIENMH H30IPEHA

CIIJZ = CCZH3- C3H = Cf{z MOTYT ObITb OOHAPYKEHBI YEThIPE TUIIA U30MEPHBIX 3BE-

HLCB:
CHj
(L ~CH,——CH~

H3C CH3 H ~C 2 ‘
\ ‘ C—CH
/cl;\ /CH2~ /c:c/ ! H ’
AN H
~CH CH
; oH - H Chy
1,4-mpanc- 1,4-yuc- CH, 3,4-nipucoeIMHEeHNE

1,2-npucoenunenue

[Hudpsl B HA3BaHUSAX U30MEPHBIX 3B€HHEB 0003HAYAIOT HOMEDP aTOMa YIJIepo/ia,
BXOJISIIIIETO B OCHOBHYIO 11€T1h MOJIEKYJIbl U30IPEHA.

Bnepsbie noaumMepuzaiuio H30MpeHa B MPUCYTCTBUM KaTaIu3aTopa — METaJLIU-
yeckoro Hatpus — ocymiectBwi B 1932 roay C. B. Jlebenes, uTo mpuBesno K co3ja-
HUIO TPOMBIIUICHHOCTH CHUHTETHYECKOoro kaydyka B Poccuun. B 1954 rony
A. A. KOpOTKOB MOJIy4WJI M3 M3OMPEHA CTEPEOPETYJISIPHBIN KayuyyK, IPUMEHUB B
Ka4yeCTBE KaTajau3aTopa JUTHUHOpraHudyeckue coeauHeHus. I[Ipu momumepuzanuu
Ha JIUTUM WU JTUTHHOPTaHUYECKUX COCAMHEHUSX CTEepeoperyisipHbiil 1,4-yuc-mno-
JUU30IPEH 00pa3yeTcs JUIIb B YIIIEBOJOPOJHBIX cpeflax. DTO OOBICHIETCS KOOp-
JMHAIMEe MOHOMEpa Ha MOJISIPHOM, HO HE JUCCOLMUPOBAHHOM AaKTUBHOM IIEHTPE
—C*—L%", B pe3ysbTaTe 4ero MOHOMEPHOE 3BEHO IIPUHUMAET KOH(PUIYPALUIO, CO-
OTBETCTBYIOILYIO 1,4-yuc-cTpykrype:

¢~ CH, CHs

ch, — ( cHy S /CHC
L) 5 \céstLi{)+

~CH2 1 ~CH27HZC
I[O6aBHeHHe BCCI0 JIMIIb HECKOJIBKUX ITPOHCHTOB 3JICKTPOHOJOHOPHBLIX CO-
eI[I/IHeHI/Iﬁ - 3(1)I/Ipa, TeTparI/I):[pO(l)ypaHa, AJIKWJIAMHUHOB U JIPYTUX BCIICCTB — PE3KO
HU3MCHACT MUKPOCTPYKTYPY 06pa3y}0mer0C$I MMOJUU3O0IPCHA — CTAHOBHUTCA Hp606-
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nanaroment 1,4-mpanc- (80-90 %) u 3,4-ctpykrypa (10-20 %). DnekTpoHOo0pHOE
COEJIMHEHHE CcrocoOCTBYeT nossipusaiuu cBs3u C—Li 10 pa3ieneHus Ha HOHBI:
5 &+
NCHz_Li + I’ZRQO — ~CH2[L1(OR2),,]+

B sTOoM cimydae MUKpPOCTPYKTYpY LIETIH TOJIMMEpA OMPENCISICT KOOPAMHAIIHS
noHa Li" ¢ KOHIIEBBIM 3BEHOM MaKpPOHOHA, KOTOPOE MMEET aJUTHIBHYIO CTPYKTYPY.
B ammuibHON CTPYKType TEAJIEKTPOHBI JIETTOKAIN30BaHbI M, CIICOBATEIBHO, JIBa
KpalHUX aTOMa yIJIepo/a Mo 3JICKTPOHHOW INIOTHOCTH SKBUBAJICHTHBI. J{71s1 kapOa-
HUOHA 3TO BBIPAYKAETCS CIECAYIOIIUM 00pa3oM:

B e NIV I

C y4eToM 3TOro KOOpAMHAIKIO HOHA i’ ¢ KOHEYHBIM 3BEHOM I M30MpPEeHa,

HECYILHM 3apsil, MOKHO MPEICTABUTH HUKINYECKON CTPYKTYPOH.
CHj

4
~CH2
\3
CH_ ,CH,
\~s~ "' 1
\‘~ + ,'z
L

|
2 12

MoHOMEp MOKET IMPUCOEAUHATHCS KaK K IEPBOMY, TaK U K TPETbEMY aTOMY
yriiepoja, 4to npuBoauT K 1,4-mpanc- nmm 3,4-cTpykType.

Honumepuzayusa na kamanusamopax L{uenepa — Hamma

B 1955 roay nemenxuit xumuk Kapn [urnep npeanoxun KaTaTuTUUYECKYIO CH-
cTeMy, cocrostryto u3 Tpudtuinamomunus (C,Hs);Al u xmopuna tutana TiCls, nms
CHHTE3a MOJUATUIICHA B MATKUX YCJIOBUAX — IIpu TeMmnepaTtype 50-80 °C u naBie-
HUsAX, He npesblmaromux 1 MITa. 3atem uranbsHckuil xumuk Jxynuo Hatra uc-
[IOJIb30BAJI 3TOT KaTaJINU3aTOP IS MOTYyUYEHUs KPUCTAIUIM3YIOIIUXCS TOJIUIIPOIUIIE-
Ha ¥ nosctupona. J{ins o0bsiCHEHN TPUYUHBI KPUCTATU3AINHA ATUX TTOJIUMEPOB
OH BIIEPBBIE BBEJ ITOHATHE O CTEPEOPETYIISIPHBIX MAKPOMOJIEKYJIAX.

B nacrosimee Bpems k rpymne karann3aTopos L{urnepa — Hatra oTHOCAT KaTa-
JUTUYECKUE CHCTEMBI, O0pa3yrOUIUECs MPU B3aUMOJEHCTBUU OPraHUYECKUX CO-
€AUHEHNI HenepexoaHbix 35eMeHToB [-1II rpynm u conent nepexoaHbIX JIEMEHTOB
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I[V-VIII rpynn. 3BecTHBI reTeporeHHbIe U TOMOT€HHbIE KaTanu3aTopsl Llurnepa —
Harra. Ha nepBbIX B OCHOBHOM MOJIy4arOTCsl U30TaKTUYECKUE MOJIMMEPHI, HA BTO-
PBIX MOTYT OBITh MOJIYYEHBI TAK)KE U CUHIUOTAKTUYECKHE.

MexaHn3M aHMOHHO-KOOPAUHALIMOHHOW IMOJIMMEPHU3ALUH B IIPUCYTCTBUM KaTa-
muzaropa [lurnepa — Hatra Mo>XHO TipeicTaBuTh cienyromum oopazom. [Ipu B3au-
moaeiictBuu Al(C,Hs); u TiCly oOpa3yeTcst akmuemsiii KOMnieKc:

2A1(C2H5)3 + 2T1C14 —> 2A1(C2H5)2C1 + 2T1C13 + C2H4 + C2H6
KOMILIEKC
Brmmasmuii u3 pacrsopa TiCl; agcopOupyercs MOBEPXHOCTHIO XJIOPAUITHUIIA-
JIOMUHUS, CO3/IaBasi IIEHTPhl aKTUBAIIMHU, K KOTOPHIM MPUCOETUHSIIOTCS MOJIEKYJIbI
MOHOMEpa IMyTeM BHEIPEHUs] MEXKJy aTOMOM QIIOMUHHS U ATHWJIHHOW TPYIIIOH.
Bce nmocnenyroriue akThl IPUCOCIUHEHUS MOHOMEPOB MPOTEKAIOT C yJIMHCHUEM
YTJIEPOAHOM LIENU KOMIUIEKCA:

CHQZCHZ
T1C13 . /A1<C2H5 + CHQZCHQ - T1C13 . ../Al\_\CHQCHz_C2H5 —>
Cl C2H5 Cl CZHS
nH,C=CH,
= TiCl; ... AL CH,~CHx-CH;~CH;~C:H, —>
Cl C2H5

— T1C13 e Al_ (CHQCHQ),,+2_C2H5

Cl  (CH.CH,),—C.Hs
[Ipu pacnage xomruiekca oOpazyercsi CMeCh BBICOKOMOJIEKYIISIPHBIX TPOYK-
TOB CTEPEOPETYIISIPHOIO CTPOCHHUSL:

_> CHQZCH(CHQCHQ)H+1_C2H5
TiCl, .../Al_(CHchz)nH_Csz —A1C13—Ti$‘

N
Cl  (CH,CH,),—C,H;s —>CH,=CH(CH,CH,),..C,H;s

8.2. Conosmmmepusauus

ComnonuMepuzaiys — Mmporecc 00pa3oBaHus COMOJIUMEPOB COBMECTHOM IOJIH-
MepHU3alMeN BYX WM HECKOJBKHUX PA3IUYHBIX MO MPUPOJAE MOHOMEPOB. ITHUM
METOJIOM IOJy4at0T BEICOKOMOJICKYJISIPHBIE COCIMHEHUS C IIIMPOKUM JUANIa30HOM
(hU3UYECKUX U XUMHUECKUX CBOMCTB. Hampumep, B pe3ysibTaTe CONMOTMMEPHU3AIIN
OyTajaueHa ¢ akpuJIOHUTPUIOM oOpa3yeTcs: OyTaaueHHUTpUIbHbIN kKayuyk (CKH),
00J1aJaf0IHMI BEICOKOH CTOHKOCTBIO K MacjaM M OeH3uHaM. M3 Hero M3roToBIISIIOT
YVIUIOTHUTEIbHBIE MPOKIAIKU JUIsl JeTajed, CONPHUKACAIOIIMXCS C MaciaMu MU
PacTBOPUTEISIMMU:

?N ?N
I’lCHzZCH_CH:CHz + I’I’ICHQZCH — [_CHQ_CH:CH_CHQ_CHZ_CH—]n
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Cononumepusanuei n300yTUIEHa ¢ H30IIPEHOM IOJIYUYar0T OYTUIIKAYUyK C BbI-
COKOM T'a30HENPOHNULIAEMOCTHIO:

CH;
|
nCHZZ(F_CH3 + mCH2=(F—CH=CH2— - [—CHZ—Cl—CHz—C|=CH—CH2—]n
CH; CH; CH; CH;

Ha xumuueckoe cocTosiHue CONMOIMMEPOB B HOHHOM COMOJIMMEPU3ALIMMN OKa3bl-
BAIOT BIIMSIHUE KATAIU3aTOP U PACTBOPUTEIIb.

[Ipu cononumepu3aliu MOHOMEPBI MOTYT BECTH ce0sl HECKOJIbKO MHAue, YeM
P UX pa3ACiIbHOM MonuMepuszanuu. B dTOM ciydae NposBIISETCS B3aUMHOE
BJIIMSIHME PA3JIMYHBIX MOHOMEPOB, B PE3YyJIbTAaTe YEro pPeaklMOHHAas CIOCOOHOCTb
OJIHOT'O U3 HUX CHJIBHO 3aBUCHUT OT IIpUpOAbI BTOporo. IIponecc cononmepusanuu
elie 0osiee yCIOoKHIETCs, €CIIM B peaklUy y4acTBYET HECKOJIBKO MOHOMEPOB.

CononuMepur3anus MHUPOKO UCIOJB3YETCs] B MPAKTUKE, OCKOJIBKY SIBIISIETCS
MPOCTBIM U O4YeHb 3(PPEKTUBHBIM METOJOM MOIU(MUKAIIMU CBOWCTB KPYITHO-
TOHHAKHBIX nonumepoB. Hanbonee pacnpocTpaHeHa v u3ydyeHa JBYXKOMIIOHEHT-
Has Wi OMHapHas COMOJUMEPHU3ALIHSL.

MakpOoMOJIEKYJIBI COITOIMMEPOB COCTOSIT U3 AJIIEMEHTAPHBIX 3BEHBEB BCEX MO-
HOMEPOB, MPUCYTCTBYIOIIUX B HCXOJHON pEeaKUMOHHOM cMmecu. KaxIpiii MOHOMeED
MPUIAET COMOJIUMEPY, B COCTAB KOTOPOTO OH BXOJHT, CBOM CBOMCTBA, IIPH 3TOM
CBOMCTBA CONOJIMMEPA HE SBIISKOTCS IIPOCTOM CYMMOM CBOMCTB OTHEJIBHBIX IT'OMO-
noaumepoB. Tak, cogepxaHue HeEOOIbIIOrO KOJMYECTBA CTUPOIIA B LIETIAX MOJIUBU-
HUJIALETaTa MOBBIIIAECT TEMIIEPATYPY CTEKIOBAHMS IOCIEIHErO, YCTPAHIET CBOM-
CTBO XJIAJIOTEKYYECTH U YBEIMUYMBAECT €r0 MOBEPXHOCTHYIO TBEPHAOCTD.

3aKOHOMEPHOCTH COMNOJMMEPU3ALNH 3HAYUTEIBHO CIIOXKHEE, YEM 3aKOHOMeEp-
HOCTH TrOMOIIOIMMEpU3anuu. Eciim npu roMonoiMmMepu3anul UMEETCs OJHMH THII
pacTyIiero pajaukaia U OJUH MOHOMEp, TO Ipu OWHApHOW COMOJMMEpH3AINH, B
KOTOPOM y4YacTBYET BCETO JBa MOHOMEpPA, CYLIECTBYET MO KpalHEHW MEpPE YEThIpe
THIA PACTYIIUX PANAMKAJIOB. JIeHCTBUTENBHO, €CIIA 1BA MOHOMEpPA 4 U B B3aumo-
JEHCTBYIOT CO CBOOOJHBIMU paJvKaiaMu R°, BOSHUKIIMMHU IMPU paclajie MHULIAA-
TOpa, 00pa3yroTCs MEPBUYHbIE PaJUKAIbl, OJUH U3 KOTOPBIX UMEET KOHIIEBOE 3BE-
HO A, a BTOpO# — B:

R +A4- RA R +B- RB

Kaxnplii nepBUYHBIN paguKall MOKET pearupoBaTh Kak ¢ MOHOMEPOM A, Tak U
C MOHOMEPOM B.

Peaknuu cononmMepusanuy MOTYT IPOTEKATh KaK 110 PaJuKalbHOMY, TaK H 110
MOHHOMY MeXaHu3My. [Ipyu HOHHOI conoiMMepu3aly 3HAYUTEIbHOE BIMSIHUE Ha
IIPOLIECC OKA3bIBAET IPUPOJIA KaTaun3aTopa u pacrteopurens. [loatomy cononmume-
pBI, MOJTYyYaeMbI€ U3 OJIHUX U TE€X K€ COMOHOMEPOB IPU OJUHAKOBOM HCXOJHOM
COOTHOIIIEHHH B NMPHUCYTCTBUM Pa3HBIX KaTajJu3aTOpPOB, UMEIOT PA3HBIM XHMHYeE-
ckuil coctaB. Tak, comoaumep CTHpOJIAa U aKPUJIOHUTPUIIA, CUHTE3UPOBAHHBIN B
IIPUCYTCTBUH TIEPOKCUIOB, COAECPKUT 58 % CTUPOIBHBIX 3BEHBEB. BMecTe ¢ TeMm,
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[P AaHUOHHOW cononuMepu3anuu Ha katanu3arope CsHsMgBr congepxkanne B Ma-
KpOMOJIEKYJIaX 3BEHbEB CTUPOJIa cocTaBisieT | %, a mpu KaTHOHHON MOJIMMEPU3a-
1y B ipucytctBun SnCly — 99 %.

B nmpakTudeckoM OTHOIIEHHH MHTEPECHBI OJIOK- U IPUBUTHIE COMOJIMMEPHI. B
MaKpOMOJIEKYJIaX 3TUX CONOJUMEPOB CYIIECTBYIOT YYAaCTKU OOJBIION MPOTSKEH-
HOCTHU U3 3B€HbEB 00OMX COMOHOMEPOB.

brokcononumepol momy4daroT pa3HbIMU METO/IaMH. Bo-nepBbIX, pU aHUOHHOU
MOJINMEPU3ALMU OJTHOTO MOHOMEPA BO3HUKAIOIINE OKHBBIE» LEIMHU, TO €CTh MAKPO-
MOJIEKYJIbI, MOTYT HHULIMMPOBATH MOJIMMEPU3ALUIO JPYTrOro MOHOMEpa

0 AAA + nB - 0 AAABB[

Bo-BTOpBIX, ITPU HTHTEHCUBHOM MEXAHUYECKOM BO3JICMCTBUU Ha PA3HbIE MOJIU-
Mepbl MPOUCXOIUT ACCTPYKIMS Ieneil u oOpazoBaHre MaKpopaaukanioB. Makpo-
paauKabl, B3aUMOJCHCTBYS MEXAy cO00i, (GOPMUPYIOT OJIOKCOMOTUMEPHI.

briokcononuMepbl MOryT 00Opa30BbIBATHCS TAK)KE M3 OJINTOMEPOB 3a CUET B3au-
MOJICHCTBUS KOHIIEBBIX TPYMII.

[IpuBHTHIE COMOMMMEPHI TIOTYYAIOT, KaK MPABUJIO, B3AaUMOJEHCTBUEM MOHOME-
pa c MOJUMEPOM M peXe B3aUMOJICUCTBUEM ABYX Pa3HbIX MOJIUMEPOB MEX]Y CO-
Ooii. Tak Kak B 3TUX MPOLIECCaX UCIOJIb3YIOTCS Peakluy Mepeadu Lenu ¢ npeBpa-
IIEHUEM TOJMMEPHBIX MOJIEKYJI B MAKPOPAIUKaibl, B COCTaB MAKPOMOJIEKYJI YaCTO
BBOJISIT aTOMbI WJIM TPYIIbI C MOBBIIIEHHON MOJBUXKHOCTBIO (Hampumep, Opom),
YTO YCKOPSIET pEeaKlUMIO Mepeaadn Lenu. Tak, eciaum B peakUMOHHOM cpelie Haxo-
nutcs nonumep Ha ocHoBe MmoHoMmepa CH,=CHX, monomep CH,=CHY u ununma-
TOp, Mpoliecc 00pa3oBaHUs MPUBUTOTO COIMOJIMMEPA MPOTEKAET TaK:

CHauasia BO3HUKAET MaKpOpaIuKal:

R’ + ~CH,—CHX—CH,—CHX~ — RH + ~CH,—CX—CH,—CHX~.
3aTeM 3TOT MaKpOpaIuKal HHULIMUPYET IMOJTUMEPU3aIII0 MOHOMEpa ¢ 00pa3o-
BaHHEM OOKOBBIX BETBEM:
~CH,—CHX—CH,—CHX~

CH,-CHY-CH,CHY~
[Tomyuyenue OJIOK- U MPUBUTHIX COMOJIMMEPOB MOYTH BCEI/Ia COMPOBOKIAETCS
00pa30BaHWEM FOMOIIOJIMMEPOB U3 MPUCYTCTBYIOLIUX B 30HE PEAKIIUM MOHOMEPOB.

8.3. Cnoco0b1 mosimmMepuzanum

CriocoObl MpoBeJeHUsI MPOIECCOB MOJIMMEPU3AIMU OYeHb pa3HooOpa3Hbl. B
POMBIIIEHHOCTH MPUMEHSIOT CJIEIYIONME CIIOCOOBI MOJIMMEpU3aIuu: OJIOUYHbIH,
B PacTBOpHUTENIE, IMYILCUOHHBIN, CyCIIEH3UOHHBIH, B TBEP/IOH U ra30Boi (ase.

A. Honumepuzayun 6 2az060i ¢haze VUCNONb3YETCA NI MOMYyYEHUSI OrpaHu-
YEHHOTO Yucia moaumMepoB. MoHoMmep — ra3. BaxkHpIM mpeumyiiecTBoM ra3odas-
HOT'O CIoco0a SIBJISIETCS OTCYTCTBUE PACTBOPUTENS U HEOOXOAUMOCTH BbIJCICHUS
rOTOBOTO MoJiMMepa U3 pactBopa. [IpoMbllieHHOE 3HaYEHUE B HACTOALLEE BpEMS
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UMEET JIMIIb ra3odazHas noJMMepusalus 3TUJIeHa, IPOTEKaloNIasi B MPUCYTCTBUU
HEOOJBIIOT0 KOJMYECTBA KUCIOPO/A, UTPAIOIIETO POJIb MHULIUATOPA, MPHU BBICO-
KoM nasieHuu — 10 2000 aTM.

b. Ilonumepuszauusn ¢ meepooii ¢haze. Ee mnpupoja Mmoka HE yCTaHOBJIEHA
(MOHHBI WM paguKalbHBIN XapakTep). OCOOEHHOCTh ATOW MOJUMEpPHU3alUU B
TOM, YTO OHA MPOTEKAET MPH TEMIIEpATypax HUKE TEMIEPATYPHI IIJIABICHUS MOJIH-
MepoB. OTCyTCTBUE KUIKOW (ha3bl OrPaHUYMBAECT BO3MOXKXHOCTh WHUIIUUPOBAHUS
mpolecca, B YaCTHOCTH BO3MOXHOCTh TEIIOBOM akTuBaiuu. [losromy nHanboinee
YIOTPEOUTENHHBIMU METOJJAMU MHUIIUUPOBAHUS B TBEPAOU (hasze ABISIIOTCS paaua-
[IUOHHO-XUMUYECKHE U (POTOXUMUYECKHE

B. IHonumepuzayuu ¢ 610Ke NOJIBEPraroOTCs KUJIKHE MOHOMEpHI B MPUCYT-
CTBUM PACTBOPEHHBIX B HUX MHUIIMATOPOB (MOTYT OBITh OpraHUYECKUE MPUMECH).
Takyto moaumepu3anrio MOKHO OCYIIECTBIIATh MO MEPUOANUYECKOMY U HEMPEPHIB-
HOMY criocoOy. B mepBoM ciyuae nonumep oopasyercst B hopmax, MmoMenaeMbIX B
o0orpeBaemble Kamepbl. B 3aBUCHUMOCTH OT UCIOJIb3yeMOM (POPMBI TOTOBOE H3/1E-
JUe MOXET UMETh BHJI TUIACTUHBI, TPYObI U T. 1. HemnpepsiBHas monumepusanus
MPOBOJIUTCS B MOJIUMEPHU3AIMOHHBIX OammHsx. MoHOMep, TPoxXos yepe3 OalrHro,
MOMAAET B 30HBI C PA3JMYHOW TEMIIEPATypOM, NOBBIIIAOIIEHCS B HAIPABJICHUU
MPOJABUKEHUS MoJiuMepa. B mocienHio 30Hy MOCTYNAaeT TOTOBBIM MOIUMED, TIIe
OH PACIUIABJISIETCA U BBIJABIIMBACTCS B BUJIE )KT'yTOB, KOTOPbIE HAPE3aIOTCSl HA Irpa-
HYJIBI (TaK MOJy4aroT, HallpuMep, IPO3pavyHOE OPraHUYECKOE CTEKIIO U3 CTUPOJIa U
METWIMETaKpHUIaTa).

I'. Ilonumepusayusn ¢ pacmeopumenax OCyIECTBISIETCA B CPEAE, PACTBOPSIO-
nieil 1100 MOHOMEP M ToJUMeEp, MO0 TOJIbKO MOHOMEp. B mepBom citydyae mpo-
IYKT PEaKuu — pacTBOpP MOJIMMEPA B paCTBOPUTENE. DTOT MPOAYKT UCIIOIb3YIOT B
BUJIE JIaKa WJIM OTIEISAIOT MOJUMEP OT pacTBoputens. OTAEHSAIOT MOJUMEDP OTTOH-
KO pacTBOpUTEs MO0 OCAKIECHUEM MOIMMEPa, J00aBIIsA OCATUTENb (HapuMep,
Boay). Bo BTOpOM cnydae monmumep 1o Mepe oOpa3oBaHUs BBINAJIAET B TBEPIOM
BUJIC U MOXKET OBITh OTJEJICH PMIbTpOBaHKUEM. B pacTBOpe MpoBOAAT rIaBHBIM 00-
Pa30M HOHHYIO OJIMMEPU3ALIUIO.

/. IHonumepuzauusa 6 Imyabcusax NPOTEKAECT C OOJTBITUMHU CKOPOCTSIMU U T103-
BOJISICT MOJy4aTh MOJIUMEPHI C BBICOKOMOJIEKYJIIPHOW Maccoil B BHUJIE MOPOIIKA
WJTU BOJHBIX dMYJbcuid. [Ipu aMyJIbCHOHHOM MOMMMepU3alu MOHOMEDP HaXOIUTCA
B INCIIEPTUPOBAHHOM COCTOSIHUM B BOJHOM CpeJie, cojiepkaiieit amyabrarop. IIpo-
OYKT TOJMMEPU3alMK — BOAHAS AUCIEPCHsl MOJUMeEpa — JIaTeKCe. BbIIenstoT noiu-
Mep U3 JaTekca A00aBICHUEM BJEKTPOJIUTA JJIA pPa3pyLICHUs MOBEPXHOCTHOU
IUICHKU 3MYJIbraTopa.

E. Cycnensuonnyio nonumepuzayuio IpoBOJIAT B KUJIKOCTH, HE PAaCTBOPSIO-
e MoHoMep, 0ObBIYHO B Bojie. Pa3mep kamnenb MOHOMeEpa B BOAHOU (aze B COTHH
pa3 Ooubiie (ot 1 MkM 70 1 MM), 4eM mpu SMYJILCUOHHON MoMMepu3aiuu. Takxke
J00ABIISAIOTCS AMYJBraToOphbl, O0pa3yroIIe C KalliMAd MOHOMEpa TUCIIEPCHIO.
NHummaTopsl — OpraHuyecKre MePOKCUIbI, PACTBOPUMBIE B MOHOMEpPE (HE B BOJIE).
[Tomygaembie gacTuiel UMEIOT Gopmy Oucepa wiu rpanys. [lomumep nerko otme-
JsieTCs OT BOJHOM (a3el B IeHTpudyre Oe3 crennanbHon Koaryssiiun. Ctabunmsa-

43



TOPBI CYCIICH3UH JICTKO OTMBIBAIOTCA C IOBECPXHOCTHU I'PaHYJI, IMOJIUMEP COACPIKHUT
MaJio HpHMGCCﬁ. HG,Z[OCT&TOK MCTOAA — 3arpA3HCHUC CTOYHBIX BOJI.

peakuuen mMoJUMepu3aluu

8.4. BoicokoMOJIEKY/JISIPHBbIE COeIMHEHNS, N10JIydaeMble

HaubGonee pacnpoctpanenasie BMC, moiydeHHbIE METOOM MOJIMMEPH3AIIH,
OTHOCSITCS K TPYTINE BUHIJIOBBIX IMMOJUMEPOB ¢ 001mIei popmynoit

rae X = —H; —CH;; -CH=CH,; —C¢Hs; —C=N; - OCOCH3;; —CI.

(CH:—

X

CH-),

CBolicTBa, CTPYKTYypa, YCJIOBHS TMOJY4YEHUS U O0JaCTH MPUMEHEHHUS HEKOTO-
PBIX BOKHEHUIITUX MMOJIMMEPOB STOTO THIA MPE/ICTABIEHBI B Ta0M. 2.

Tabauma 2
[Honmmepsl, noJryyaeMble peakuren MoJuMepu3aluu
Hazanue | MoHoMepbI HHonyuyenmue, CaoiicTBa [Ipumenenue
N0JMMEpPOB CTpPOEeHHeE
[TonusTH- OtuneH (—CH,—CH;™), Jluneiinas ctpykry-| [lnenka ucnonb3yer-
JIeH CH,=CH, Huskozo oaenenus: |pa, BbICOKas cCTe-| Cs
— MOHHAs MeHb KPHUCTAJUINY-| JJI YIIaKOBKH, TEIl-
MONMMEepU3alsl; |HOCTH,  OoOJbIasi| JuIl,
— HU3KOE U HOp- mwioTHOCTh.  Cpen-| TpyObl 1Ji BOABI U
MaibHOe JaBienue; |(Ha1 Mr = 50-800| arpecCUBHBIX KH/I-
— KaTaJIu3aTopsl TBIC. KOCTEM, IUIaHTH,
Hurnepa —Hatra;  [TBepAaocTh He3Ha-| 1€KOpAaTHUBHbBIE ILIUT-
Bvicokozo Oagnenus: [untenvHas,  Hey-| KU
— paaMKabHast CTOMYMB K BBICO-| U MOKPBITUS
MoJIMMEpU3alusl; |[KUM  TeMIepaTy-| MPOTUB KOPPO3UH U
— BBICOKOE pam. B ToHKOM| aTMOC(EpHBIX
JIaBJICHUE; CIIO€  TOJUATHJICH| BO3JCHCTBUM,
— BBICOKast Mpo3payvcH peaMeThl ObiTa
TeMIiepaTypa
ITonumnpo- [Iponiien (—CHz—(fH—),, Cpemnnass  Mr  =| BomonpoBoaHbIE Tpy-
HHJICH CHZZ(EH CH,; 300-700 TbIC. OT-| OBI,
CH, — JoHHas MOIMMe- [TMYaeTCs  3HA4YM-| OOIUIIOBOYHBII
pusauus; TeNbHO  OoJIbLIEH| MaTepuai ¢ aHTH-
_ KaTaau3aTopsl [IPOYHOCTBIO,  4EeM| KOPPO3HOHHBIMH
Iuriaepa — Harra  [MOJTMOTHIICH,  JIH- cBoiictBamu. [Inenka
HeWHas CTPYKTYypa,| IpUMEHSETCS
CHOCOOEH KpHCTaj-| B KaYeCTBE YIaKOBKH,
JIN30BaThCsl, TEPMO-| TUAPOU3OIIALIUOHHOTO

TJIaCTHYCH

Marepuana. [Ipu
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J00aBIECHUH MTOPOLI-
Ka

B acGaibT MOCIETHUIMA
CTaHOBUTCS OoJiee
MPOYHBIM,
H3HOCOCTOMKUM,
TEPMOCTOUKHUM.

s nonydyeHus
KaHaTOB, JleTallell U

Ap.
[TonuBu- Bunwixmno- | (—CH,—CH-), Cpennsist Mr = 62—| JIu"oseym, ruapo-
HUIXJOpUA | pug  (MOHO- (ljl 155 ThIc. O6nanaer| 1 ra30U30JsALUOHHbIE
(ITBX) XJIOP3TaH) — pajuKaibHas mo- |BBICOKOM  MPOYHO-| TUICHKU M JIHCTBI [
CH=CHCl | pmepusauus; CTBbIO, YCTOWYMBO-| EMKOCTEH U Oacceil-

- B E)My.HI)CI/II/I CTbIO K arpecCuB-| HOB,
(oMynbratopsl: 1mo- |HPIM CpEllaM, SJICK- obou, TpyOHI,

JTMBUHUJIOBBIA, TPOM3OJIALMOHHBI- | He OosAmumecs Koppo-
CIMpT,  KenaTuH, |MH CBOMCTBaMH| 3UH,

[OJIMAKPUIIOBAS (BMHMIUIACT, HETJIA-| MOPYYHHM, NIEHOIIEH
KHCJIOTA U 1p.) CTU(QUIMPOBAHHBIN | (Ha OyMa)KHOH OCHO-

[IBX). Ilmactudu-| Be),

nupoBaHHblii [IBX| uckyccrBeHHas koxa,
— IUIACTHKAT — MsIT-| IJIAIlU U JIp.

KM, MOPO30CTOMi-
KWW MaTtepual

[Tonmuctu- CH,=CH (—CH,—CH-), biounsii nmonucTu-| JlekopaTtuBHbIE ILIAT-
poi ClﬁH5 (ljéHS poa  HMMeeT cpend-| Ku,
— paauKanbHas mo- |HIOI0 Mr = 60-200| cTexna, n3omsuus
JIMMEpPH3aLISE; ThIC. XapakTepu3y-| XOJIOAUIbHUKOB,
— GiOoYHBLI  wm |€TCS BBICOKOM 4H-| TEIIO- U
SMyJIbCHOHHBI Me- [CTOTOH,  TPOIYyC-| 3BYKOM3OIALNA,
TOJ; kaeT 10 90 % u3iy-| KaHaIU3alMOHHbIE
— MHMIUATOPHI YEeHUs1 BUJUMOH 4a-| TpyObl, CAHUTApPHO-

ctu cnekrpa. Comno-| TeEXHH4YeCcKoe

JUMEp C CHHTETH-| 000pyrOBaHUE, JIAKH,
YeCKMM Kay4dyKoM| KpacKH, IJICHKH
yIapONpPOYHBIA Ma-| Ul THAPOU3OIISALMH,
Tepual. OBITOBBIE U3ZENUs

U JIp.

8.5. IlomukoHaeHCAIMA

Ionuxonoencayuna — npouecc 00pa3oBaHus NOJUMEPOB XUMUYECKUM B3aUMO-
JICHCTBUEM MOJIEKYJ] MOHOMEPOB, COMPOBOXKIAIOIIUICS BBIJICJICHUEM HU3KOMOJIE-
KYJISIPHBIX BEIIECTB (BOJIbI, XJIOPOBOAOPO/Ia, aMMHUaKa, CIIUPTA U JIp.).

B mporiecce monukoHAEHCAIIMH MTPOUCXOAUT B3aUMOJACUCTBUE (PYHKIIMOHAIIb-
HBIX TPYIII, coepxanmxcs B Mosiekynax MmoHomepoB (—OH, —COOH, —NH, u ra-
JIOTEHBI, p.). MOHOMEpHI, BCTYMAIOIINE B PEAKIIMIO MOJTHUKOHACHCAINH, JOHKHBI
OBITH HE MeHee YeM OU(]YHKITMOHAIIbHBI.
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B o0miem Bujie peakiiuio MoJIMKOHESHCAIIMN MOKHO BBIPA3UTh CXEMOM:
na—A-a + nb—-B-b - a(AB),b + (2n + 1)ab,
rae A u B — pagukaibl, BXOASIIME B COCTAB MOJIEKYJI, pEarupyroIUX HA3KOMOJIE-
KYJIIPHBIX BEIIECTB (MOHOMEPOB);
a v b — GyHKIIMOHATBHBIE TPYIIIbI, YYaCTBYIOIINE B PEAKIIUH;
ab — HU3KOMOJIEKYJISIPHBIE COCAUHEHHUs, 00pa3yromuecss B BUIAE MOOOYHOTO
IPOJIYKTa MPH PEAKIHUU.

8.5.1. Knaccuguxayusn

Yarre Bcero u3 mojIuMepOB MOJMKOHICHCAIIMOHHOTO THITA BBIICIISIOT CIICIYIO-
mye: gopmanvoecudnvie (PeHOIO-, MOYEBHUHO-, MEITaMUHODOPMAJIbICTHIHBIC),
CILOANCHOI pupHble, AMUOHBLE, INOKCUOHDBLE.

®opMaJibaeruaHble
Denono-gopmanvoezuonie:
@) HOBOIAUHBIE CMOTIbL:
(momyyaroT pu HeboJbIoM U30bITKE (heHona ¢ katanuzaropom HCI u npyru-
MU KUCJIOTaMM)

OH OH OH
H
e e
n

nCH20+(n+1)

n—8
0) pe3osibHble CMOIbL:

(kaTanu3aTop — OCHOBaHUs,; mpu HeboboMm n3osiTke CH,0)
I cranus — oGpazoBanue gheronrocnupmos (1 ap.)

OH OH
| cH,0H é

 cmdn

Il cramust — oOpazoBanue pezona:
CHzOH /CHZ /CHZ
/ AN
n+1 @ + n Of _>H[© O 1 (\j-i-nHzO
CH,OH CH,OH

Ha III cTtaguu pe3onsl mepexonsT B pe3umul (MPOAYKT ¢ MPOCTPAHCTBEHHOMN
CTPYKTYpOM):
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Mouesuno-gpopmanvoecuonuvie
MOJIy4aloT MyTeM KOHJCHCAIlMd MOYEBUHBI C (popmanbaerugoM. Ha mepsoit
CTaJuu 00pa3yOTCs MPOMEKYTOUHBIE MPOTYKTHI (METHUIIOJIBHBIC MPOU3BOIHUE),

NH, NH—-CH,OH NH—-CH,OH
| + CH20 | + CH20 |
C=0 —> C=0 —> =
NH, NH, NH-CH,OH
MOYCBHHA MOHOMCTHJIOJIMOYCBHUHA JAUMETHUIIOJIMOYCBHHA

MEXIY KOTOPBIMH M MOYEBHHOW MPOTEKAET MOCIEAYIONas KOHACHCAIMs, ¢ 00-
pa3oBaHUEM MPOAYKTa C MPOCTPAHCTBEHHOU CTPYKTYpPOHl (YIIPOIIEHHO):

|
Il\I—CHz—N—CHz—I\ll—CHz—NH—. ..
C=0 ﬁ3=0 CH,OH

|
: .—N—CHz—Il\T—CHz—N—CHz—O—CHz—N—. ..

Menamuno-gopmanvoezuonvie

[Ipu B3auMoAeCTBUU MeNaMUHa ¢ U30BITKOM (hopMaliblieTua Ha MepBOM cTa-
MU 00pa3yeTcsi TPUMETUIIONMEIaMUH, KOTOPBINA B CIIA00KUCIION cpejie moaBepra-
€TCsl CAMOKOHICHCAIINH:

\( Y HOCH, NH\r \(NHCH ,OH
N\(N N /N

NH, NHCH LOH

CioxxHo3¢pupHbIE
THonusmunenmepegpmanam (1aBcaH, TEPUICH, TAKPOH) MOJTYYAIOT IO CXEME:
nepesTpuQuKanus

I”lH3 C_OOCC6H4COO_CH3 + ZI’ZHO_CHz_CHz_OH

-2CH3;0H
MIOJIMKOHICHCALIS
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—>  nHOCH,~CH,~00C—C¢H,~COO—-CH,~CH,~OH >
—> HO-[-OC—C4H,~COOCH,~CH,~0-],H + (21 — 1)H,0

IMosmamuaHbIE
MOJTYy4YaloT MOJUKOHACHCAIIUEW TUAaMUHOB C TUKApOOHOBBIMU KHCIOTaMHU.
nH,N—R—NH, + tHOOC-R'-COOH - (-NHRNHCO-R'CO-), + 2nH,0
Juant (nonmuamua-7) [-NH(CH,)sCO—],. [lonydaroT moinuKoHJEHCAUENH M-
aMHUHOPHAHTOBOU KUCIOTHI pu [260 °C:
nHzN(CH2)6COOH — [_NH(CH2)6CO_]n + I/IHQO
WJIU TUAPOIUTHYECKON ITOJMMEpU3aled SJHAHTOJIAKTaMa:
HN .
n (CH2)6 — [_NH(CH2)6CO_],,
oc”
Kanpon (monmamu-6, HaitlioH-6) [-NH(CH,)sCO—],
[TonydaroT monmmepu3anueit Kamnpojakrama WiId TMOJUKOHACHCAIUEH -aMu-
HOKAIIPOHOBOW KUCJIOTBI:
HN TOJMMEPH3aIIU
no | \(CH2)5 >
OC~ kampoJiaktaM

—> [-NH(CH,);CO-],

nH,N—(CH,)s—COOH HOJII/IKOHI[eHcaH}}

Haiinion-6,6 (anua, monuamu-6,6).
[Tonmy4aroT MOJMKOHACHCAIIMEH aMITMHOBOM KUCIIOTHI C TeKCAMETUICHIMAMUHOM:
nNH,—(CH,)s—NH, + HOOC—(CH,);~COOH —————>
-n H,O
- [-NH,—(CH,)s—NH—CO—(CH,),—CO—],
HaWI0H-6,6 (aHUN)

OMOKCHIHDBIE
[IpencraBiieHsl B BUJIE MPOCTHIX MOJUMEPHBIX 3(PUPOB, MOTyIaeMbIX KOHJIEH-
calie NBYXaTOMHBIX (DEHOJIOB C SIHMXJOPTUIPHHOM. B KauecTBe HCXOMHBIX
JIBYXaTOMHBIX (P€HOJIOB OOBIYHO MCIIOIB3YIOTCS THAPOXUHOH U TU(PEHUIOIITPONIaH

(amaH) u 1p.

CH,
|
ol o o)
CH,
TUJPOXUHOH aH

B3auMogenicTBrE TPOTEKAET 10 CXEME:
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O

/N
mHO—-Ar—OH + mCICH,-CH-CH, ———>m HCl +
C{Jz—/cH—CHZ—(—O—Ar—o—CHz—CH—CHz—)m—O—R—o—
O H Ar = —penun

Ilonyuenue monomepos ona cunmesa
noauamuonvix BMC
DHaHT (TosmamMu-7).

HcxoaHoe BemecTBO ISl MOMyYeHUsl HaHTa — (O-aMUHOPHAHTOBAsI KUCIOTA,
KOoTopyro moiyyaroT u3 »TrieHa u CCly B pesysnbpTare peakiuu TeloMepu3aluu
(oOopBaHHOM MOTUMEPHU3AIUN):

WHULIUATO
I’ZCHQZCHz + CC14 —p> CI(CH2)6CC13 (30 %)

1,1,1,7-TeTpaxnopayikan
H,SO,

CI(CH,)CCl; —>> CI(CH,),COOH
XHOp3HaHTOBaH KHUCJI0Ta
NH; BoaH,
CI(CH,)sCOOH —>> H,N(CH,);COOH

(D)-aMHUHOAHAHTOBAs KMCJI0TA
Kanpon (nonuamua-6, HailioH-6).
HcxoaHoe chipbe — JaKTaM £-aMHUHOKAIPOHOBON KHUCIOTHI — KampojakTam, KO-

TOPBIA MOKHO MOJTY4YUTh U3 (heHosa, OeH3omna u nukiorekcana. Haubonee pacrpo-
CTPaHEHO UCIOJIb30BAHUE B ATUX ILIEIAX (eHoIa.

OH 0]
H ||
—> —> —>
Ni Cruias Ni ¢ Fe H,N-OH

(bGHOJ'I IUKJIOI'CKCAaHOJI IMUKJIIOT'CKCaHOH
oC ~
—> O C=N-OH —> | Y (CH,)s
H,SO, HN
OKCHM IUKJIOI'CKCaHOHA KalpoJiakKTaM

Haiisnon-6,6 (anua, nonnamua-6,6)
Hcxonanoe chipbe — aAUNMUHOBAS KHUCIOTA U T€KCAMETHICHANAMUH, KOTOPBIE
MOJIyYaroT MO CXEME:
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S

(beHOJ'I IMUKJIIOT'€KCAaHOJI IMUKJIOI'€CKCAaHOH
HOOC—(CH,)-COOH - N=C—(CH,),~C=N - NH,~(CH,)--NH,
AJUIINHOBAsA KHUCJI0Ta JAUHUTPUIL aZ[HHHHOBOﬁ TCKCaMCTUIICHANAMUH

KHCJIOTHI

2. H,C=CH-CH=CH,—L—>CI-CH,~CH=CH-CH,~Cl] e N
OyTtaaueH
NC—CH,~CH=CH-CH,~CN —2L_SH,N—~(~CH,~)s-NH,
8.5.2. OcHnoenbie 3aKkonomepHOCMU U OMAUYUMENbHBIE 0COOEHHOCHU
peaxyuu noaIuKOHOeHcauuu

ITo xapakTepy (QYHKIMOHATBHBIX TPYIII, B3aUMOACHCTBYIOIIUX MEXITy COOO0M
MIPH TIOJTUKOHICHCAITUH, MOJICKYJIBI ICIAT Ha:

1. MoHOMEDPBI C 83auMOOeucm8yruWuUMU 0OHOPOOHbIMY (YHKIIMOHATHHBIMHU
rpynnamMu. Peakuusi MOJMKOHACHCAIIMM MOKET OCYILECTBISATHCS MEXIY MOJIEKY-
JIaMU OJTHOTO U TOTO K€ MOHOMEDA:

nHO_CHz_CHz_OH — (_CHZ_CHQO_),Z + (72 — 1)H20

TOJIUTJTAKOJIA

2. MoHOMepBI, coAepKalue B MOJIEKYIE 83AUMOOeUCmMBYIouWue pazHopooHble
(yHKIIMOHATBHBIEC TPYIIITHL:

nH,N-R—COOH - (—-NH-R-CO-), + (n — 1)H,O

TIOJIMAMHJTBI

3. MoHOMeEpBI ¢ Hegzaumooelcmayowumu 00HOPoOHbIMU HYHKIIMOHATEHBIMU
rpynnamMu. Peakius TMOJWKOHIEHCAIMKA TPOTEKAeT JIWIIh TPH B3aWMOJCHCTBUN
MOHOMEPOB, UMEIOIMUX (YHKIIMOHATBHBIC TPYIIITHI OJTHOTO THIIA!

nH,N-R-NH, + ntHOOC-R'-COOH -

- (-NH-R-NH-CO—-R'-CO-), + (2n — 1)H,0O

4. MOHOMEDBI C HE83aUMOO0eUCmEYIOWUMU PA3HOPOOHLIMY (PYHKIHOHATbHBI-
mu rpynnamu, Hanpumep H,N-R—OH (amunocnupt). Takre MOHOMEpPBI JJIsl CUH-
Te3a MOJIUMEPOB MPUMEHSFOTCS PEJIKO.

Ecnu B MOMUMKOHACHCAITUN YYaCTBYIOT OOHOMUNHbLE MOJIEKYJIbI MOHOMEPOB, TO
TaKOM MPOIIECC HA3BIBACTCS 2OMONOIUKOHOCHCAYUETL.!

nHO—-(CH,),—COOH - H—(—0O—(CH,),—CO—-),~OH + (n + 1)H,O

OKCUKHCIIOTHI

B ciydae pasnomunnbix MOHOMEPOB UMEET MECTO 2emMePONnOIUKOHOCHCAYUA.!
nHOROH + nHOOCRCOOH - H—(—OROOCR'CO-),—OH + (2n — 1)H,O

CtpyKkTypa MakpOMOJEKYJSIPHOU N TMOJMMEpPOB orpeaensercs (yHKIHO-
HAJIBHOCThIO MOHOMEPOB. B cityyae OuM(yHKIIMOHATBEHBIX MOHOMEPOB MPHU TOJIHU-
KOHJICHCAIIMK 00pa3yroTCsl JUHEHHBIC MOJUMEPHI (IUHelHas NOJUKOHOEHCAYUs)
(cMm. mpumeps! BbIie). Eciy B MOMMKOHACHCAIMIO BCTYMAIOT MOHOMEPHI ¢ (PYHK-
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[IUOHAJIbHOCTBIO PABHOM TpeM, YeThIpeM U OoJjiee, TO 00pa3yroTCcsl pa3BETBICHHBIE
WJIM TPOCTPAHCTBEHHBIE MOJUMEPHI (npocmpancmeeHuas noaukonoeHcayust). Yem
00mbI11e GYHKIMOHAIBHBIX TPYIIT COAEPKUT MOHOMED, TEM OOJIbIIIE 00pa3yoIuii-
Cs MOJIUMEP MOXO0XK HA JKECTKYIO ITPOCTPAHCTBEHHYIO CETKY C BBICOKOM CTETIEHBIO
[IONIEPEYHOr0 CIIMBAHUA. [[pUMEPOM TakOM CTPYKTYPbI MOKET CIIYXKUTh MOJIUMED,
MOJIYYCHHBIN U3 TIUIEpUHA U (PTaIeBON KUCIOTHI.

JIns mpouecca NOJIMKOHAEHCAIIMN UMEET 3HAYEHUE HE TOJIBKO MPUPOAA U YHUCIIO
(YHKITMOHATILHBIX TPYII B MOJIEKYJIE MOHOMEpA, HO M PACCTOSHUE MEXKTYy HUMHU.
JIefiCTBUTENBHO, MPU B3aUMOJEHCTBUN (PYHKIIMOHATBHBIX TPYIII, OTACIECHHBIX APYT
OT Jpyra TpeMmsl WA YEThIPbMSI aTOMaMHM YIJIepojia, MOKET 00pa3oBaThes (Ha mep-
BOM CTaJMM) BMECTO JTUHEHHON MaKpOMOJIEKYJIbl UKINUYECKOE COeAUHEHUE (TISITH-
WM IIECTUWICHHBIA ITUKJI), YCTOWYMBOE COIVIACHO TeOopuHW HampsbkeHus baiiepa.
Hanpumep, U3 Y-ruipOKCUMaciasiHOM KUCJIOTHI B PE3yJIbTaTe BHYTPUMOJIEKYIISIPHOU
KOHJEHCALIUA BMECTO MOJIMMEpa 00pa3yeTcss HUKINYECKH Oy TUPOJIAKTOH:

To CH; C,
CH, 0 ~

Y-TUIPOKCUMACIISIHAsI KUCIIOTa OyTHPOJIAKTOH

HO - CH, - CH, - CH, - COOH

[uknuyeckass CTpyKTypa MOYKET BO3HUKHYTh M B PE3YJIbTATE MEKMOJIEKYJIAP-
HOM KOHJICHCALIUU:

H,N - R - COOH NH-R
2 / \
+ O = C
HOOC -R -NH AN //C=O
TR R-NH
AMHUHOKHUCJIOTA I[I/IKCTOHI/IHCp a3UH

[uknuzanus 3aTpyIHAETCS C YBEIMUYEHUEM PACCTOSIHUSI MEXTYy (PYHKIIMOHAb-
HBIMU IpyIIIamMH, B pe3ysibTaTe 4Yero 00pa3yroTcs MajJoyCTOWYMBBIE HUKIIBL. TakuM
o0pa3oM, COCOOHOCTh OM(YHKIIMOHATBFHBIX MOHOMEPOB K LUKIIM3ALMU 3aBUCUT
OT HANPSKEHHOCTH 00pa3yroIIErocsl UKJa, YTO, B CBOKO OYEPEdb, ONPEIEISIETCS
pPacCTOSIHUEM MEXAY (YHKIIMOHAIBHBIMU IPYIIIIAMH.

Kpome Toro, Ha nponecc noauKoHAEHCAllMd U Ha PEaKIMOHHYIO CIIOCOOHOCTh
MOHOMEPOB BIIMSET TAKXKE pacnoiokeHue (yHKUHOHANbHBIX rpynn. Hanmpumep,
BHYTPUMOJIEKYJISIpHAs LIMKIN3alKs CTAHOBUTCS HEBO3MOXHOM, €Ciu Be (DyHKIIH-
OHAJIbHBIE TPYIIIBI HAXOJATCA B N-MOJIOKEHUU O€H30/1bHOr0 KoJibua. Ho nuknmsa-
s IPOUCXOIUT, €CIIU 3THU TPYIIIBI HAXOIATCA B O-IIOJ0KEHUH. TaK, €Clu B 0-110-
JIO’KEHUU TIPUCYTCTBYIOT HEPEAKIIMOHHOCTIOCOOHBIN 3aMECTUTEh WU MEIIAOIINe
JpyT IpYTy B MPOCTPAHCTBE (DYHKIIMOHAJIBHBIE TPYIIbBI, TO 3TO CKa3bIBACTCS U Ha
IIPOLIECCE TIOJIMKOHCHCALIUH.
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Hamnpumep, 0au3octs amMmuHOrpynn B o-(eHUJIEHIUAMUHE CIOCOOCTBYIOT 00-
pPa30BaHUIO ITUKIMYECKUX MPOAYKTOB, YTO NIPUBOJIUT MHOTIA K MOJHOMY IpeKpa-
IICHUIO TUHEHHON TTOJMKOHICHCAIINH.

Takum oOpa3om, IUKIU3ANMS 3aTPYJIHAET, a yalie U BOOOIIE MPENsSTCTBYET
MPOLECCY MOJUMKOHACHCAUU B 1enoM. [loaToMy mpu BBEJEHHHM B 3Ty PEakLUIo
MOHOMEPOB HEOOXOAMMO YUYHMTHIBATh WX CIHOCOOHOCTh K MOOOYHBIM PEAKIIUSIM, B
YaCTHOCTH K IUKJIN3AIINH.

[TonukoHAeHC AN TaKXKe MPOTEKAET Yepe3 TPU OCHOBHBIE CTaIHU.

1. Obpazosanue akmusHvlx yeHmpos (hynkyuonanrouwix epynn). Kak npasuio,
MPY TOJTUKOH/ICHCAIINN UCXOAHBIE MOHOMEPHI YKE COJepKaT aKTUBHBIE (yHKITHO-
HaNbHBIE Tpymmbl. Ho ObIBaeT, 4TO 3TH TPyNNbl CO3/AlOTCA HEMOCPEACTBEHHO B
npolecce moaukoHAeHcanuu. Hampumep, npu cuHTe3e QeHoapopManbIeriIHbIX
MIOJTMMEPOB aKTUBHBIC IICHTPHI (METHIIbHBIE TPYIIBI) 00pa3yIOTCs TP B3aUMOICH-
cTBUM (eHona ¢ GopMatbIACTHIOM:

H H

+ H_C\H » CH,OH
(heHOMOCTIUPT

OTH rpynIibl 3aT€M BCTYHAIOT B PEAKIIUIO TTOJIMKOHEHCAIIMU MEXTY COOOi.

2. Pocm yenu. B nponecce pocTa 1enu nNpoucXoAUT BhIACICHUE HU3KOMOJIEKY -
JSIPHBIX BEIIECTB. JTO MPUBOAUT K TOMY, YTO COCIMAB 2IeMEHMAPHBIX 36€HbE8 NO-
JIUMepa He cOOmMEemcmeayem cocmagy UCXo00Ho020 MoHomepa. B 3Tom 3akmrovaercs
OJIHO U3 OCHOBHBIX OTJWYUN PEaKIUU MOJMKOHJECHCAIIMN OT PEAKIIUU MOJTUMEPHU-
3aIu.

OCc00EHHOCTBIO CTaJIMM POCTA LEMU MPHU MOJUKOHJICHCALIUU SIBISIETCS TO, YTO
€€ MOYKHO IPEJICTaBUTh KaK CYMMY OJHOTHIIHBIX PEaKLMil, TPOUCXOIAIINX MEXITY
MOJIEKYyJIaMd MOHOMEpa, TuMepa, TpUMepa U T. 1.

3. Ilpexpawenue pocma u obpwié yenu. Bropas xapakrepHas 0COOEHHOCTb pe-
aKIUU TIOJIMKOHJICHCAITNU — €€ oopamumblii xapakmep. Ilpu 1OCTHKEHUU COCTOSI-
HUS PaBHOBECHS CKOPOCTh 00pa30BaHUs MOJMMEpPA Ha KAKJION CTaIud B3aUMOJICH-
CTBUSI MOHOMEPOB pPaBHA CKOPOCTH €ro paspyiieHus (aectpykuuu). [ns momyde-
HUS TOJMMEPOB € OOJIBIION MOJIEKYJSIPHOM Maccod HEOO0XOAMMO HapyliaTh 3TO
paBHOBeECHE, yAalsisl BBIICISIONIUICS B MPOLIECCE MOTUKOHACHCAIIUA HU3KOMOJIE-
KYJISIPHBIN TPOAYKT. JIJis1 TOro Wi MOBBIIAIOT TeMIIEpaTypy Cpebl, WU MOHMKA-
10T naBienue. [leppoe HEOOXOAMMO JIJisi TIOHWIKEHUSI BS3KOCTU PEAKIIMOHHOU cpe-
IIbl, KOTOpasi BO3pPAacTaeT M0 MepE TEUEHUSI peaKUHU MMOJUKOHCHCALIUH, a K CHIKE-
HUIO JIaBJICHUSI B peakTope MpuOerarT, YToObl BHICOKAs TEMIIEparypa He pa3pylia-
na nonumep. Takum oOpa3zom, MOJIEKyJIsIpHAs Macca MOJMMEPa U CKOPOCTh MOJIH-
KOHJICHCAIIMM 3aBUCUT OT MOJIOkKEHUSI paBHOBecUsA. OHO, B CBOIO O4Yepeb, ONpeie-
JSIeTCSA KOHIIEHTPAIIMEN! MOHOMEPA, TEMIIEPATYPOid, KAaTAIIM3aTOPOM U T. .
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[ToBblllIeHNE KOHIIEHTPAIIMM MOHOMEpa YCKOPSET JIOCTHXKEHHE PaBHOBECHS U,
CJIEI0BATENBHO, YCKOPSIET MOJUKOHACHCALUIO U IOJYYEHHUE MOJUMEpPAa C MAKCHU-
MaJIBHOW MOJIEKYJISIPHOU MACCOM.

[ToBblllIeHHE TEMIEPATYPHI PEAKLIUU TAKKE YCKOPSAET MOJIUKOHIEHC A0, YTO
KacaeTcsl TIOCTHKEHUSI PAaBHOBECHS, TO 9TO 3aBUCHUT OT TEIUIOBOTrO d(ddexra peak-
uuu. Ecnu peakuusi 3HAOTEpMHUYECKAst, TO C HOBBIIIEHUEM TEMIIEPATYPhI MOJIEKY-
JSpHAs Macca YMEHbIaeTcsa. Tak Kak TerioBbie d((EKTh peakiuii MOTMKOHICH-
calii OOBIYHO HEBEIUKH, TO U TEMIIEpAaTypa PEaKlUh Majio BJIMSIET Ha MOJEKY-
JSIPHYIO MACCY IOJIMMEpA.

Karanuzatopsl MOBBIIAIOT CKOPOCTh PEAKIIUU U YCKOPSAIOT JIOCTUXKEHHUE PaB-
HOBecHs B cucTteMe. Eciu peakiusi JOBOJUTCS O PaBHOBECHS, TO KaTaIM3aTOPbI
Ha MOJIEKYJIIPHYIO Maccy MojJuMepa He BIHSIOT.

[Iporecc MOMMKOHIEGHCAIIMU MOXET MPEKPATUTHCS MO MHOTUM TMPUYUHAM:
BCJICJICTBHE YCTAHOBUBILIETOCSI PABHOBECHSI B CUCTEME, U3MEHEHUSI CTPYKTYpbI U
HapyUICHUSI SKBUBAJECHTHOCTH (YHKIMOHAIBHBIX TPYII, YBEIHMYEHUS BS3KOCTH
PEaKIIMOHHOMN CPEJIbl U CBSA3aHHOI'O C 3TUM YMEHBIIEHHUS MMOJBHKHOCTH MaKpOMO-
nexkyn. [IpoayKTel MOTUKOHIEHCAIIMN TIPEJCTABISIOT CO00M CIOXKHYIO cMech. B ee
COCTaB MOTYT BXOJUTH (PPAKIUU TMMOTMMEPTOMOJIOTOB, HU3KOMOJEKYJISIPHBIE CO-
€MHEHHUSI, HEKOTOPOE KOJMYECTBO HE BCTYMUBIIUX B MOJUKOHACHCAIIUIO MOHOME-
POB U J1ayke TOOOYHBIX TIPOYKTOB.

8.5.3. Cononukonoencayus u 6;10Kk-cONOJAUKOHOCHCAUUA

JIist mosydeHusi OJIMMEPOB € Pa3HOOOPa3HBIMU U TMOJE3HBIMU CBOMCTBAMH B
PEaKIUIO MOJUKOHICHCAIIMU BBOJIAT HECKOJIBKO PA3JIUYHBIX IO MPUPOIE MOHOME-
poB. Takas peakiusi MOJMKOHICHCAIIMM HA3bIBAETCS CONOJIUKOHOeHcayueu WId
COBMeCMHOL NOIUKOHOeHCayUell.

B pesynbrare 00pa3yroTcsi MOJIMMEPHI, MAKPOMOJIEKYJIbI KOTOPBIX MOCTPOCHbI
U3 3BEHBEB, MPECTABISAIONIUX COOOM OCTATKH BCEX MOHOMEPOB, B3STHIX JJIsl MPO-
BEJICHUS TOJIMKOHJICHCAIUUA. B coCTaB MakKpOMOJIEKYJ 3TU OCTATKU BXOJSAT OObIU-
HO B CIIy4yalfHOM couyeTaHHuH, Oe3 ompezesieHHOro nopsaaka. /s nomydeHus moiu-
MEpPOB C PETYJSPHBIM PACIOJOKEHUEM TAaKUX 3BEHBEB IOCTYNAIOT CIEAYHOLIUM
oOpa3om. BHauanie u3 AByX MOHOMEPOB CHHTE3UPYIOT CPAaBHUTEIBHO HU3KOMOJIE-
KYJISIpHbIE TOMOIIOIUMEPBI — O710KU. 3aTEM UX COEIUHSIOT MEXIY COOO0M 3BEHBbSIMU
TpeThero MoHoMepa. Takod mpouecc Ha3bIBACTCA 0J10K-CONOIUKOHOCHCAYUEU.
Hanpumep, peakuuio COBMECTHOW MOJUMKOHJEHCAMU TMaMHUHOB C NoJu3(upaMu
HAYMHAIOT C MPEIBAPUTENBHON NOJUKOHAeHcauu. [Ipu 3ToM HE00X0IUM HEKOTO-
pBIil M30BITOK ATUIIMHOBOM KHCJIOTHL. B pesynbrare 00pa3yroTcs CpaBHUTEIIBHO
HU3KOMOJIEKYJISIpHbIE OJIOKH, UMEIOUIMEe Ha 000MX KOHIIAX MaKpOMOJEKYJbl Kap-
OOKCHJIbHBIE TPYTIIIBI:

(n + 1)HOOC—(CH,),~COOH + nHO—(CH,),~OH -
— HO—(~OC—(CH,);~COO—CH,~0-),~OC—(CH,),~COOH + 21H0
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JloGaBiisist 3aTeM TeKCaMEeTHIICHANAMHH, «CIIMBAIOT» ATH OJIOKA M TMOJIyYaloT
0JIOK-COTOJIUMEDP — O PUPaAMUI;

20H~(~OC~(CH,){COOCH,CH,0-),~OC(CH;),COOH + HN~(CH) NH, >

HO—(~OC(CH,),COOCH,CH,0~),~OC(CH,);CO-N
(CH.)s

HO—(—~OC(CH,);COOCH,CH,0-),~OC(CH,),CO-NH

8.5.4. Cnocoowt npoeedenus noiukoHoeHcayuu

[TonukoHaeHCaMsT TPOBOAUTCA HECKOJIBKMMH CIIOCOOaMU: B paciuiaBe, B
pacTBope, Ha rpaHulle paszaena ¢as, B TBEpAON U razoodpaszHoii (azax. [lommkon-
JICHCAIUS B pacniaée TIPOBOJIUTCS TOTA, KOT/Ia UCXOIHBIE MOHOMEDPHI U TIOJIUMEP
YCTOWUYMBHI K BEICOKUM TeMIIEpaTypaMm, P KOTOPHIX OOBIYHO TMPOXOIUT PEAKITHS
(200280 °C). ITo oxoHYaHUU MOJIUKOHJICHCAIIUU BBIJIABIIUBAIOT MOJUMEDP B BUJIC
0J10Ka (JIEHTHI, TIOJIOCHI, TIPYTKA) M TOCIIC OXJIAKICHUS €ro u3Menp4aroT. [Ipenmy-
IIECTBO CMOCO0a — OTCYTCTBHE PACTBOPHUTENSI, KOTOPBIM 3aMEISIET PEAKIMIO U
TpeOyeT CBOETO yAalIeHHUs MTOCJIEC PEAKIINH U PETCHEPAIIUH.

B pacmeope nonmukoHaEHCAITNIO MOKHO TIPOBOAUTH MTPH 00JIee HU3KUX TeMIIe-
paTypax, 4To SIBJISETCS MPEUMYIIECTBOM TOTO CTIOoc00a.

[TonukouaeHCANS Ha epanuye pasoena ¢az 3aKiI0YaeTcss B TOM, 4TO Ha Tpa-
HULIE pa3jiena ABYX HECMEIINBAIOUIUXCS )KUAKOCTeH (Hanpumep, O€H31HA U BOJIbI)
MOJIMKOH/ICHCAIINS TPOTEKaeT MTHOBEHHO ¢ 00pa3oBaHUEM IUICHKHU mojumepa. 1o
Mepe yJaleHus TojiuMepa IpaHulia pasena ¢pa3 0CBOOOKIAETCs U MOJIMKOH IEH Ca-
IUsT TPOJIOJIKAETCS.

[TonukonaeHcanus 6 meepooi ¢paze nzydeHa HejgocraroyHo. OHa MPOTEKaeT ¢
OOJBIIION CKOPOCTBIO MPHU TEMIIepaTypax, ONMU3KUX K TeMIeparypam IUTaBICHUS
MOHOMEPOB.

[MonukonaeHCaMs 8 2a3000pa3noll ¢haze OCBAMBAETCS B MPOU3BOJACTBEHHBIX
YCIOBHSIX [JIJISl TIOYYEHUS MOYEBHUHO-(OPMATBIETHIHBIX CMOJI, MPH KOTOPOM
OJIMH W3 KOMIIOHEHTOB PEaKIu — (GOPMaTTLIETHI HAXOUTCS B Ta3000pa3HOM CO-
CTOSTHUIH.

8.5.5. BMC, nonyuaemuie peakuyueii NOTUKOHOEHCAUUU

Onokcuonvle noaumepst — TOJIUMEPHl HIUXJIOPTUAPUHA TIULEPUHA U
4,4-nmuruapokcuudeHuInponana

CH CH @é O CH; CH-CH,
OH N
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Bricokue armocdepo- u BogocToiikue kauectBa. O01agat0T HHEPTHOCTHIO KO
MHOTMM XHMHUYECKUM W arpeCcCUBHBIM SIBIICHUSIM, IPOSIBISIIOT BBICOKHE HJIEK-
TPOU3OJISAIIUOHHBIE CBOMCTBA. JIETKO COBMEMIAIOTCS ¢ APYTUMHU MOJUMEpaMH, 00-
pa3yst KOMOIIO3UTHI C AHTUKOPPO3UOHHBIMUA CBOWCTBAMH.

Honusgpupnuvie nonrumepvr — o6pa3yroTcs MPU B3aUMOJICUCTBUN TIIUKOJIEH UITH
MHOTOATOMHBIX CITMPTOB C IBYXOCHOBHBIMHU KHCJIOTAMH WJIM UX aHTHUJIPUIAMH.
HO—(CH,),—OH + HOOC—(CH,),~COOH - HO—-[—(CH,),~OCO—(CH,),~COO—-].-H

Marepuasibl Ha UX OCHOBE OO0JaJar0T BBICOKOM aTMochepo- U BOJOCTOMKO-
CThl0. BOJIOKHA HE MHYTCsI, HE UCTUPAIOTCS, TPOUYHBI. VICIONIB3YOTCA TIPU TTPOU3-
BOJICTBE OeJbsi, TKaHEeH, KOBPOB, JIAKOB, SMaJiei, TPYHTOBOK, MaTEPHAJIOB JIJIsl BHY-
TPEHHEN OTIECIKHU ITOMEIICHUN.

Honuypemanst — ONUMEPHI TH- WIK MOJIUU30LMAHATOB C MHOIOAQTOMHBIMH
CIIUPTAMMU.
nO=C=N—-R-N=C=0 + nHO-R'-OH - [-CONH—-R-NHCO-O—-R'-0—],

Bricokue razo- u armocepocToiikue, TErio- 1 3ByKOU30JISUOHHbBIE MaTepra-
JIbl, DJIACTUYHBIE U Kay4dyKomoJoOHbIE. AHTUKOPPO3UOHHBIC JaKW M KIJIEH, TUICH-
KooOpa3yroliue MaTepuaibl B JAaKOKPACOUYHON MPOMBIIICHHOCTH, U30JISSIIMOHHbBIE
IUIATHI B CTPOUTENBCTBE, CKIIEUBAHUE PE3UHBI C METAJIJIOM U T. A.

Denongopmanvoezuonvie noaumepsl — MPOIYKTHI TTOTUKOHISH AU (DeHoIa
WM €T0 TIPOU3BOJHBIX ¢ (popManpaeruioM. HoBomaunsie (TUHEHHBIE) TEPMOILIA-
CTUYHBI U PACTBOPUMBI, PE3UT (MPOCTPAHCTBEHHBIC), TEPMOPEAKTHBHBI HEPACTBO-
PUMBI, PE3UTOJ — AIACTHYHBIE, PE3NHOTIOIO0HBIC COSMHEHNSI, HA0yXafOIIHe B Op-
raHu4ecKkux pactBoputessix. O0gagaroT BHICOKOH M3HOCO- U KOPPO3UOHHOYCTOM-
YUBOCTHIO, DJICKTPOU30JISATOPHI, YCTOMYHUBBI K HATPY3KaM.

OH OH

HOBOJIa4HasA CMOJIa
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OH OH
..—CH, CH;@.,.
CH, CH,
CHzl:j:ICHZ."
OH OH

pe3oJibHas cMoJa

Mouesuno-gpopmanvoezuonvie noarumepsl — NOJIy4aroT MOJUKOH ICHCAITUEH
MOYEBHUHBI U (popMaIbAeTrua.

CH,=0 + H,N—CO-NH, ——> HOCH,NH-CO-NHCH,OH ——>
...-NHCONCH,NHCONH-....

—> (~3H2

... NHCONHCH,NHCO-... urT. 1.

CBeTIOOKpaIIeHbl WM OECIIBETHBI, CBETOCTOWKH, TBEPJbI, TEPMOCTOWKH.
OTtnenouHble MaTepUalibl, JIAKU, KJIEH, TIOPUCTHIE U KOMIIO3UIIMOHHBIE MATEPUAIBI.

Menamunogopmanvoezuonvie noaumepsvt — NPOAYKThl B3aUMOICHCTBUS Me-
JaMUHA ¢ POPMaIbACTUJIOM.

HN. N NH, HOCH,N N HCH,OH
g O
CH,O >
NY/N T NY/N
NH, NHCH,OH
Bricokune Bojo- u atMoc(epoCcToMKuEe CBOWCTBA, MEXaHUYECKU MPOYHBI MpHU
BBICOKOI Temmneparype. B kauecTBe KOMIIO3ULIMOHHOM 100aBKH UCIHOJIB3YIOTCS IS

MPOMU3BOJICTBA MIPECCMATEPUATIOB, JEKOPATUBHBIX OyMaX)HO-CIOUCTHIX TUIACTUKOB,
JIAKOB, KPacoK, BOJJOCTOMKON Oymaru u ap.
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Ionuamuonvie nonumepst — TPOIYKT TOJIUKOHACHCAIIMU ®M-aMHUHOKapOO-
HOBBIX KUCTIOT (cM. cTp. 50-51). lllenkonoao6HbIe, MPOYHBIC, YCTOWYUBBIC K UCTH-
PaHUIO TKaHH.

Honusgpupnvie 6onoxna (Hanpumep, MOTUITHICHTEpedTaIaTHOE) — JIABCaH,
TEPUWICH, JaKpoH. [IpoayKT peakinu MoJuKOHACHCAIIUN STUIICHTIIUKOISA U Teped-
TaJeBOM KUCIOTHL. He MHymieecs mpodHoe, yCTOMYMBOE K MCTUPAHUIO BOJIOKHO.
TkaHM Ha €ro OCHOBE MPUMEHSIOTCS B POU3BOJICTBE BEPXHEW U HHXKHEU OJICKIbI,
KOBPOBBIX MTOKPHITUH (B CMECH C IIEPCTHIO).

Ionuakpunonumpunvnsie 6010Kkna (HUTPOH, MaH, OPJIOH, KPUIIOH, aKpHII) —
MPOIYKT noaumepuzanuu Hutpuia akpuinoBoi kuciotel (CH,=CH—CN). Illepcre-
1o700HOe, MPOYHOE M TEIUIONPOBOJHOE BOJOKHO, HE TPeOYyeT TJIa’keHUs, JIETKO
AIIEKTPU3YETCS.
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3AKJTIOYEHHUE

CoBpEeMEHHOI0 4YeJlIOBEeKa OKPY)KA€T OrPOMHOE KOJIMYECTBO PAa3HOOOpPA3HBIX
TOBAapOB, U3JEIUNA U MATEPUAJIOB, ITOJIYUYEHHBIX C MCIIOJIb30BAHUEM BBICOKOMOJIE-
KYJIIDHBIX COE€IMHEHUM (MOJIMMEPOB) — BEIIECTB C BBICOKOW MOJIEKYJISAPHON
Maccoi (0T HECKOJBKHX JECATKOB THICSY JO HECKOJbKHX MIJIJTMOHOB), 00J1aat0-
IIMX YHUKAJIbHBIM KOMIUIEKCOM CBOWCTB.

Marepuanbl, KOTOpbIE HCIOJB30BaJ YEIOBEK B CBOEU AEATEIIBHOCTH, BCErAa
WTpajv BaXHYIO, @ YaCTO U ONPEIEIISIONUIYI0 POJIb B Iporpecce uuBuian3anuu. OHu
XK€ MM Ha3BaHWs LEIbIM AdTarnaM pa3BUTHS UYEJIOBEYECTBA: KAMEHHBIN BEK,
OpOH30BBIN BEK, JKeJIe3HbIN BeK... KoHeuHo, ceifyac Kpyr MaTepuasioB, CO3aHHBIX
U UCIIOJIb3YEeMbIX B OBITY U TEXHUKE, OCOOCHHO BOCHHOM, UYpPE3BBIUAMHO IHIUPOK.
Onunako ¢ HEOOJBIION J0Jel MPUCTPACTHOCTH COBPEMEHHYIO AIIOXY MOXKHO Ha-
3BaTh BEKOM IOJUMEPOB. lIporpecc uesnoBedyecTBa, CONMPOBOXKAAEMBIA HE TOJIBKO
BO3pacTaHUEM MOTPEOHOCTEN KaxA0ro YeI0BeKa, HO U BOSHUKHOBEHHEM CIIOKHBIX
HKOJIOTHYECKUX TIPOOIIeM, HEM30EKHO MPUBEI K HEXBATKE MPUPOTHOTO ChIphs. OT-
BETOM IIMBUJIM30BAHHOTO YEJOBEKa CTajga pa3padoTKa W OpraHU3aIMs MPOMBIIII-
JICHHOTO IMPOU3BOJICTBA UCKYCCTBEHHBIX MaTrepuayoB. M g co3maHus Takux ma-
TEPUAJIOB OMSATH-TAKH BHIOPAHBI BEICOKOMOJICKYJISIPHBIE COSAMHEHUSI.

BMC — 310 npupoaHbIE U CUHTETHYECKHE BELIECTBA C OONBIION MOJIEKYJISp-
HOW Maccou, OT HECKOJIBKMX ThICAY J0 HECKOJIbKUX MUJUIMOHOB. K 3TuM coenune-
HUSIM OTHOCATCSI BC€ MoauMepbl. Ho MOHSATHE «BBICOKOMOJIEKYJISIPHBIE COEIUHE-
HUS» LIAPE, YEM TOHATHUE «IOJUMEPbD». MOJIEKYIbl MOIUMEPOB MOCTPOCHBI U3
MHOYKECTBa 3BEHbEB — MOBTOPSIONINXCS AJIEMEHTOB, 00pa3yIOUIUXCS B PE3yIbTaTe
B3aMMOJICMCTBUS U COCAMHEHUS IPYT C IPYTOM OJMHAKOBBIX WJIM PAa3HbIX CPABHHU-
TEJIBHO TPOCTHIX MOJEKyd — MoHOoMepoB. BMC He 00s3aTenbHO MMEIOT Takylo
CTPYKTYPY MaKpOMOJIEKYJI, HO TOJIaBIISIOIIEMY OOJIBITMHCTBY UX CBOMCTBEHHO I10-
JIMMEPHOE CTPOECHHUE.

CHUHTETUYECKHX MOJMMEPOB U3BECTHO HAMHOTO OOJIBIIE, YeM MPUPOaHbIX. Of1-
HAaKO CaMbIM MAaCCOBBIM TIOJMMEPOM, HCIIOJIb3yEMBbIM B IMPOU3BOACTBE M OBITY,
OCTaeTCs TPHUPOJHBIA IMOJIUMEp Ieutoiao3a. Ee cBoiicTBamMu M 0COOCHHOCTSIMU
CTPOCHUSI MAaKPOMOJIEKYJ B 3HAUUTEIIbHOW CTETIEHU OOBSICHAIOTCA CBOWMCTBA OyMa-
T U XJ0M4aTo0yMaxHbIX TKaHeu. [{emntono3a moa nelcTBUEM pa3IuUHbIX XUMHU-
YECKUX PEareéHTOB MOXET MpeBpaliaThCs B O€31bIMHBIA MOPOX U MCKYCCTBEHHbIC
BOJIOKHA.

Hanbonee BaXxHBIMU BUAAMU CBHIPbsI JIJIsI TPOU3BOJICTBA MOHOMEPOB SIBJISIFOTCS
He(Th, MOMYTHBINA U IPUPOIHBIN Ta3bl, JAIOIINE HAUO0JIEEe YNCThIE COSTUHEHUS.

N3 cunTeTHUeCKNX MOTMMEPOB HauOOJIbllIee 3HAYEHUE B HAIIK JHU MPUOOpETn
IIOJIMATUIICH, IOJIMBUHWIXJIOPUI, ITOJIUCTUPOJI, CHHTETUUECKHE KaydyKH CTEpEOope-
T'YJISIPHOTO CTPOCHMUSI.

[TomumepHble MaTepualibl JEIAT HAa TPU OCHOBHBIE TPYIIIBL: IJIACTHYECKUE
MaccChl, KayuyyKd, XHUMUUYECKHE BOJOKHA. BaxkHOE 3HaueHre mpHoOpeNn TakKe Mo-
numepHbie TieHkd. [1o ¢u3ndeckum CBOMCTBAM MHOTHE M3 TOJIUMEPOB MOI00HBI
MEPEOXIIAXKICHHBIM JKUAKOCTIM WIM CTeKITy. [lo3TOMy y moimmepoB HET 4eTKOU
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TEeMIIepaTyphl TUIABJICHUS, a €CTh TEMIIEpaTypHas 00JIacTh pa3MardyeHus. MHOruM
nojsmMepaM B OOJIbIlIeH WM MEHbILIEH CTEIIEHU CBOMCTBEHHA CIIOCOOHOCTH HaXo-
JIUTHCS B BBICOKOAJIACTUYHOM COCTOSIHUU.

[Tonumepsrl, y KOTOPBIX TEMIIepaTypa Mepexojia U3 CTeKI000pa3HOro COCTOs-
HHUS B BBICOKOJJIACTUYHOE HMUKE KOMHATHOM, Ha3bIBAIOT AJIaCTOMEpPAMHU, A TE, ¥ KO-
TOPBIX 3Ta TEMIIEpaTypa BbIlle, — 1acTUKaMu. CBOKMCTBA MOJIUMEPOB 3aBUCAT OT
CTPOEHHUSI MAKPOMOJIEKYJISIPHBIX LEIMEN, BUIAa XUMHUYECKOW CBSI3M MEXKY LIEMSAMU U
AJIEMEHTAPHBIMH 3BEHBSIMU, MOJICKYJISIPHOM MacCChl, COCTaBa.

[Tony4daroT monumepsl IByMs ClocoOamu.

1. Ilonumepuzayus — XAMAYECKUN MPOLECC, IPU KOTOPOM MOJIEKYJIBI MOHO-
Mepa MPUCOCIUHSIOTCS APYT K APYry 0€3 BBIIEICHUS] KAKUX-JTHUOO XUMHYECKUX
MPOAYKTOB. PaznmuuaroT paaukalibHy0, HOHHYIO, HOHHO-KOOPJANHALIMOHHYIO, CTY-
NEHYATYIO0 MMOJIUMEPU3ALUIO U COMOJINMEPU3ALIUIO.

Ceiluac CMHTETHYECKHE MOJMMEPHI, BBIITYyCKaeMbIE B MUpE, TpuMepHO Ha 80 %
COCTOSIT U3 MPOAYKTOB MOJIMMEPU3ALINU.

2. Iloauxonoencayuss — XAMUYECKHIN TPOIECC, TPU KOTOPOM IPOUCXOJHUT TIO0-
00YHOE BBIJICIICHHE MOJIEKYJI HEOONBIIOro pasMepa. MomekymsipHas Macca Hapac-
TaeT MeJICHHO. [Iporiecc MOKHO MPUOCTAHOBUTH HA MPOMEKYTOUHOM CTAIUH, YTO
JaeT MPEUMYLIECTBO HAJl PEAKLIUEN OJITMMEPU3ALINH.

3HAUNUTETBHBIC JOCTIKCHHS PA3TUYHBIX 00JIACTEH MOJMMEPHON XUMUHU, CTOJIh
OypHO pa3BUBAIOIIEHUCS B MOCIEAHEE BPEMS, MIOBBICUIIM UHTEPEC paOOTHUKOB HAy-
KU Y [IPOMBIIIJIEHHOCTH K 3TOW OTPACIIM 3HAHUM.

Jlo mocyienHero BpeMeHu o0beKTaMU MPOU3BOACTBA U UCCIICIOBAHUMN SBIISUIHCH
HCKJIIOUUTEIBHO LEMHBIE MOJUMEPHI, JJIMHA LENU KOTOPBIX CYIIECTBEHHO MPEBOC-
XOJIUT quaMeTp. B mocnenHee necsTuneTue ObLIM CUHTE3UPOBAHBI JICHIPUMEPHI —
NOJIMMEPBI TPUHUUIIHAIBHO UHOTO CTPOECHUS. J[eHIpuMepbl Ha3bIBAIOT MOJUMEPA-
MU HOBOT'O TIOKOJICHHSI, U UM TIPEACKa3bIBaIOT Ooibiioe Oyaymiee. Ux ceifuac yxe
NPUMEHSIOT B OMOJIOTHH, MEIUIIMHE, (DAPMAKOJIOTUH, KOCMETHKE.

Ceronnst 0051acTh TOJIMMEPHON HAYKH W TEXHOJOTHHU MPOIOKAET aKTHUBHO
pa3BuBaThbCsA. Bce 3TO BemeT K PEHICHUI0 HACyI[HOM SKOJIOTMYECKOM 3aJadyu —
COXPAaHEHHUIO )KUBOW MPUPO/IBI.

Ho, HecmoTpst Ha TO, YTO CO3AaHHWE MCKYCCTBEHHBIX MATEPUAJIOB B KAKOWU-TO
Mepe 00ecleunBaeT NPUPOJAHOE PeCypcocOepekeHne, MPOU3BOJCTBO MOJIMMEPOB,
a TAaK)KE YBEJIMYEHUE OTXOJ0B MOJMMEPHOW XUMHUHU BMECTE C MPOrPECCOM YETOBE-
YecTBa yOMBAET U OTPABJISIET HE TOJBKO KUBYIO MPUPOAY, HO U CAMOI0 4YeJOBEKa,
KOTOPBIA HEMOCPEJACTBEHHO C HEM CBSI3aH.
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KOHTPOJIBHBIE BOIIPOCBI U 3ATAHUSI
I CAMOCTOSATEJIBHOU PABOTBI

1. Kakue coeMHEHUs HA3bIBAIOTCA BBICOKOMOJEKYJSIpHbIMU? B uem ux oT-
JUYUE OT HU3KOMOJIEKYJISIPHBIX COEUHEHUI?

2. Kakumu GU3HKO-MEXaHHUYECKUMHU CBOMCTBAMU O0Iaal0T KaydyyKH, TUIacT-
Macchl ¥ BOJIOKHA? B 4eM ux cXoJicTBa U pa3ianyusi?

3. JlaliTe omnpenesieHus: MOJUMEDP, OJIUTOMEP, MAKPOMOJIEKYJIa, MOHOMEp, CO-
CTaBHOE TMOBTOPSIONIEECH 3BEHO, MOJIEKysipHas Macca BMC, nmomumepusanus,
cTeneHb (K03 (ULUHUEHT) NOJUMEPU3ALNH, TEPUOJ UICHTUYHOCTH, TOMOIIOJIUMED,
COMOJIUMED, OJIOKCOMOIUMED, MPUBUTHIE U PA3BETBICHHBIE TTOJUMEPHI.

4. Hanumure y4acTKM Makpollernel, oTpakarollue CTPOCHHE HATypajibHOTO
KayuyyKa U TyTTanepyu. YKaXuTe MepuoJl HACHTUIHOCTH ISl 3TUX (HOPM MOJIUMe-
POB.

5. Kakue noiaumepsl Ha3bIBaIOTCs cTepeoperyiapubiMu? Hanummre hopmysl
MOJINXJIOPONIPEHA HM30TAKTHYECKOTO, CHUHJMOTAKTUYECKOT0 M aTaKTHYECKOTO
CTPOCHHUS.

6. OnuinTe CBOMCTBA JTUHEUHBIX, PA3BETBICHHBIX U CETUATHIX MOJUMEPOB. B
YeM UX OTJINYHE?

7. llpuBenute GopMyIIbl MOTMBUHUIXIOPUIA, TTOJIUBUHIIIHICHXIOPUIA, TIOTHU-
BUHWI(PTOPHUAA U MOIUTETpaPTOPITUIICHA.

8. Hanumure popmynsl nonulOyTaaueHa, yuc- U mpauc-nojuu30IpeHa u mno-
JMXJIOPOTIPEHA.

9. Kakue TpeboBaHuUs IPEABIBISIOTCS K MOHOMEpPaM, UCIIOJIb3yEMbIM B CUHTE-
3€ MOJMMEPU3AMOHHBIX U TTOJIMKOHAeHCAIIMOHHBIX BMC?

10. IIpuBeauTe MEXaHU3M LEMHON MOJUMEPU3ALNN. YKAKUTE DJIEMEHTAPHBIC
aKThI [IpoIECCa.

11. Kakue MeToapl HHUITMUPOBAHKS MPUMEHSIOTCS MPU CBOOOHO-PATUKAIb-
HOU monumepu3anuu’?

12. Hanummre hopMyIibl COETMHEHHM, KOTOPBIE SIBISIOTCS PETYJISITOpaMu, 3a-
MEUTUTENIIMA ¥ WHTHOWTOpPaAMU TPU PATUKAIBLHON MOJMMEpPU3AIUU aJTKCHOB.
JlatiTe OOBSICHEHHS JEHCTBHUIO STHX BCIICCTB.

13. Yto Takoe Tenomepusanus’? [IpuBenure MmexaHu3M nporecca.

14. Kak BiusieT KOHLIEHTpALKUsI MHULIMATOpA U MOHOMEpA, TEMIEpaTypa U JaB-
JIEHWE Ha CKOPOCTh PaJAMKAIbHON MOJMMEPU3AIMU U MOJIEKYJIIPHYIO Maccy oopa-
3yrolierocsd nojumepa’?

15. Hanumwure dopmysbl KaTaau3aToOpoB, KOTOPbIC HUCMHOJB3YIOTCS MPU Ka-
THUOHHOW U aHMOHHOMW MoJuMepu3annu. B uem ux paznuuuve?

16. IlpuBenure MexaHW3M KAaTHOHHOW mNonumepusanuu. Kakue coequHeHus
UCIIOJIb3YIOTCS TIPY KATUOHHOMW MOJIMMEPHU3AIINU B Ka4e€CTBE MHTUHOUTOPOB?

17. Onummre 0cOOCHHOCTH OOpBIBA IEMH NMPU AHUOHHOW MOJMMEpPU3AIUH.
UTO Takoe «GKUBBIE» MOJTUMEPHI?
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18. [IpuBenuTe MexaHU3M cTepeocnennduuecko NoIuMepU3alud ¢ UCTOIb-
30BaHMeM KaTtanusaropa [lurnepa — Hatra.

19. Hanumure cxeMy THIPOJIUTUYECKON NOJIMMEPU3ALMK KallPOJaKTaMa.

20. HanumuTe cxeMy MNOJIMMEpPU3ALUN LUKIOCUIOKCAHOB U LUKI0o(pocho3e-
HOB.

21. Hanumure ypaBHEHHUE MMOJIMKOHACHCALIMOHHOIO paBHOBecHUs. Kak 3aBuCUT
CPEIHss CTYIIEHb MOJMMEPHU3ALMH OT COAEPKaHUs IPOCTEHIIETO BEIIECTBA, BbIJIE-
JISIOIIETOCS MPU PEaKIUu?

22. HanmummTe cXeMy peakUud MOJMPEKOMOWHALMM Ha MPUMEPE JAUHU30MPO-
nui0eH3oI1a.

23. IlpuBenure npuMepsl MOJIYYEHHUs OJIOKCOMOIMMEPOB, OTHOCSIINXCS K Kap-
0011eMTHOMY-KapOOIIeTHOMY, TE€TEPOIICTHOMY-KapOOLEITHOMY M TE€TEPOIICTHOMY-
reTepoLECTHOMY THUIIAM.

24. IlpuBeguTe CXeMbl IOJYYEHHUS IMPUBUTHIX cOnoauMepoB. Kakue meTonbl
OCYILIECTBJICHUS MPUBUTON COIOJIMMepHU3aluu 0e3 o0pa3oBaHMs TOMONOIMMEPOB
UCIIOB3YIOTCS ?

25. Hanumure npumepbl NOJIMMEPAHATOTHYHBIX MpeBpaleHuil. UTo Takoe
CTENEHb IPEBPALLEHUS, HEOAHOPOIHOCTh IO XUMHUYECKOMY COCTaBYy?

26. IlpuBenure mpuMepbl MAaKpOMOJEKYJSIPHBIX peakuuil. Hanuiimre cxemy
BYJIKAHM3AIMU IPUPOJHOIO KayudyKa.

27. Yro Takoe crapenue noaumepon? [IpuBeaute Gpopmyisl cTaOUIN3aTOPOB U
aHTUOKCUAaHTOB. Hanuiure cxembl peakiimii, B KOTOPbIX OHH YYacTBYIOT.

28. Kakne mnommMepHble KaTMOHUTHI M aHUOHUTHI Bhl 3Haere? Kak ocymie-
CTBJISIETCS] pereHepaiusi HOHOOOMEHHBIX CMOJT?

29. Ilpueaute GOpMYJIbl CIOKHBIX 3(PUPOB LEIUTIOI03bI C A30THON U YKCYCHOM
kucinoramu. Kakue TpuBHAJIbHBIE HAa3BaHUS HCIONB3YIOTCA JUIS THX IPOU3BOJ-
HBIX LEJUIFOJIO3bI?

30. Hanummre cxempl MOJYYEHUS NOJUAMUJIOB, MOJUYPETAHOB U MOJIUMOYE-
BHH.

31. Hamumwure ¢dopmyiny ¢parmMeHTa MaKpOMOJIEKYJbl MOJIMMETHICHOKCH-
dbenmiena (denondopmanpaerugHoi cmoibl). Kakwe coequHeHHS Ha3bIBAIOTCS
HOBOJIAKOM, PE30JIOM U PE3UTOM?

32. Haiinon-68 MoeT ObITh MOIYYEH MPU B3aUMOJECUCTBUM JUAMUHA C IUXJIO-
panruapuaoM. Hanummre cxemy peakluu Moxy4eHus: 3TOro nojumepa.

33. N3o0pa3ure CXeMAaTHMYHO YYacTKHW Makpolenell mpaunc- U yuc-mojauxio-
ponpeHa.

34. Hanumure popmyiibl pparMeHTOB MaKpOMOJIEKYJIbl MeJIaMUHO-(OpMalib-
JETUTHOTO IIOJIMMEPA JIMHEMHOTO U CETYAaTOTO CTPOCHUS.

35. Hanummure gopmyisl pparMeHTOB MaKpOMOJIEKYJbl MOYEBHHO-(OpMaib-
JETUJTHOTO MOJIMMEPA JIUHENHOTO U CETYAaTOr0 CTPOCHUS.

36. M300pa3uTte yyaCTOK MaKpOMOJIEKYJbl MOJUMEPA, MOJYyYEHHOTO MOJUKOH-
JIeHCAITueN TIuIepruHa U (PTAJIEBOM KUCIOTHI.

37. llpeanoxxkure MyTH NOTy4YeHUs U3 OeH307a:
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— peakuued MOJIMKOHJIEHCAUU OM(YHKIIMOHAIBLHOTO CHUJILHOKUCIOTHOTO Ka-
TUOHMTA;

— peakuuei conoauMepu3aui MOHO(YHKIIMOHAIBHOTO CIA00KUCIOTHOTO Ka-
TUOHMTA;

— peakuued COIMoJIMMEpPH3aluid MOHO(YHKIIMOHAIBHOIO CHJIBHOOCHOBHOTO
AHUOHMTA.

38. IlpuBeaute nBa mpumepa ampoiauTa, OJAUH U3 KOTOPHIX — MPUPOIHOTO Xa-
paxrepa.

39. Hanumure MexaHU3M MPOLECCa YCTPAHEHUS TOCTOSIHHOM )KECTKOCTH BOJIBI
C MCIOJIb30BaHMEM COOTBETCTBYIOILIETO HOHUTA.

40. Hanumure MexaHU3M Ipoliecca MOoJMMepU3alii NponuieHa (Kataau3aTop
OyTUITHATPUIA).

41. N300pa3uTe yyaCTOK MAaKpOLENH CONOJMMEpPA M300yTUIEHA U U30IPEHA,
MUMEIOIIETO CTEPEOPETYIIIPHOE CTPOCHHUE.

42. N300pa3uTe yuyacTOK MAaKpOLEIH CONOJMMEPA BUHMJIAIETaTa U CTUPOJIA.

43. IlepeunciiTe OCHOBHBIE NPU3HAKA CTPOCHMS U YCIIOBHS CHHTE3a BBICOKO-
MOJIEKYJIIPHBIX COEIMHEHUM, IMOJYYEHHBIX MOHHO-KOOPAWHALIMOHHOMN MOJIMMEPH-
3aLMeHn.

TUITIOBBIE 3AYETHBIE TECTOBBIE 3ATAHUSA

M3 MHOTOUYHCIIEHHBIX U3BECTHBIX (DOPM TECTOBBIX 3aJlaHUM 3/1€Ch UCIIOIB3YIOT-
Ccsl IBE: «BbIOpATh MPaBUJIBLHBINA OTBET» (KakK MpaBuio, u3 Habopa He MeHee 4—8 OT-
BETOB, U3 KOTOPBIX MPABUILHBIMU MOTYT OBITh OJIMH WM HECKOJIBKO) U «YCTaHO-
BUTb COOTBETCTBUEY». [locimenusis gopma sBisieTcsl mpeo0aaoliei, MOCKOIbKY
JA€T BO3MOKHOCTh MIPOBEPUTH ACCOLIMATUBHBIE 3HAHUS FJIEMEHTOB CPa3y HECKOJIb-
KUX MHOXKECTB, T. €. 3HAaHUS HE OJHOT0, a Psila OCHOBHBIX pa3aeioB Kypca «Brico-
KOMOJIEKYJIIPHBIE COEUHEHUS.

A. YcTaHoBUTE COOTBETCTBHE

1. Memoo cunmeza BMC
Cnoco0 nosryyenust
A. IlonukoHeHcaus
b. Ilonmumepusanus
B. Cononumepuszanus
BMC
[TonmuuzoOyTunex
['mudraneBast cmona
byTanneH-HUTPWIBHBIN KaydyK
ITonnokcuaTriIeH

NN
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XN

©

11.
12.
13.

Kanpon

OHaHT

Terpadropatunen
[Tomudopmansaerua
ITonuBuHHuIanerar
[TonmnakpumoOHUTPUIT
byTanneHn-cTupOonabHbIN KaydyK
ITonucaxapuasl

JlaBcan

2. Ilpoucxoscoenue BMC

Bux BMC

A. UckyccTBeHHBIE
b. IIpuponnsie
B. Cunrernueckue

XN R W=

—_ = = = = = e = \©
NS LA LN O

BMC

byraaueH-cTUpOJIbHBIN KaydyK
Kpaxman

AMHIONIEKTHH
[TonmuBUHWIXTTOPUL

I'muxoren

ITonuBuHMIIaLIETAT

[lenmronoza
ATeTUIIIEIITION03a
TerpadTopaTriieH

benku

. Amwuiosa

Bucko3za

Kampon
DIoKCHUIHAsA CMOoJjIa
[TomuaTnen
Hutponemnronosa
[Tonuctupon

3. Knaccugpuxayua BMC
Bux BMC

A. Cnoxuospupasie BMC

b. Ilommamunusie BMC

B. BMC ¢ nipoctoit 3¢upHOIi CBSI3bIO

I'. BMC Ha ocHOBE IMEHOBBIX MOHOMEPOB

BMC

1.

[Tonuu3zonpen
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OHaAHT
AMUIIOTIEKTUH
Kanpon

Kayuyk

JIaBcaH
['mudranesas cmona
DHaHT
[Tomurmukonu

10. Kpaxman

00N kWD

4. Homenxnamypa BMC
IMoanamun
A. Ilomuamu -7
b. Ilomnamua-6
B. ITommamua-6,6

BMC
1. Haitnon (anun)
2. Kamnpon
3. DHaHT

5. ITnacmmaccot
HanosHuTem
A. XnomyatoOyMaxHasi TKaHb
b. CTekI0BOJIOKHO
B. XnonkoBag 1euiroino3a
I'. bymara
J1. lpeBecHast Mmyka

KoMno3unuoHHbIE MJIaCTMACCHI
1. Kap6onut
2. TexcToaut
3. CTEKI0BOJIOKHUT
4. BoJIOKHUT
5. I'etuHakc

6. Knaccugpuxkayus BMC
I'erepouennasie BMC
A. A3oTcoaepxkaliue
b. Kucnopoaconepxarue

Kap6ouennbie BMC

B. ITonuyriieBogopo/ibl HENPEAEILHOIO psija
I'. 'asioreHnpon3BOIHBIE TPEAETBHOTO psiaa
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. Cnoxubie noand3Gupsbl

BMC
ITonuxnoponpen
ITonnokcumeTuieH
[TonmuuzoOyTunex
['mudraneBast cmomna
[TonuBuHMIIALIETAT
[TonubyTtanuen
[TonuTterpadTopaTriicH
ITonucaxapuasl
[Tommusonpen

. [omrokcustuiien

. [TonrumeTnnmeTakpuiar

. OHaHT

. JlaBcan

. [lomuBUHUIXIOPUT

. Kanpon

PNk =

—t e e e e e \O
DN B W= O

7. Knaccugpuxkayus BMC
Buax BMC
A. Ilpuponnsie oprannyeckue BMC
b. Ilpuponnsie Heoprannueckue BMC
B. Cunrernueckue BMC
I'. UckyccrBennbie BMC

Hosumep
. [onmmakpuionuTpun
. HatypanpHbli mienk
. KapOun
. JluHuTpOIEIITION03a
. I'padur
. llonudopmanbreru
. Bucko3za
. lepctb
ATeTUIIIEIUTI0NI03a
[enmronoza
Kanpon

— = 0 00 J N DN =~ LW —

0
1

8. Cmpyxkmypa BMC
[TocnenoBaTenbHOCTh MPHUCOCAUHEHUS FJIEMEHTAPHBIX 3B€HBEB B MAKPOILICTIH.
A. «ToJ0Ba — TOJI0Ba»
b. «ronoBa — xBOCT»
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B. «HeynopsgoueHHOE»

YyacTok MaKpOILCIIN
—> . ~CH,~CH-CH—-CH,~CH-CH,...
R R R

nCH,=CH-R —>...—CH2—(FH—CH2—(|3H—...
R R

—> . ~CH,~CH-CH-CH,~.
R R

9. Cmpyxmypa BMC
Cnoco0 pacmosioxkeHus 3aMeCTUTEJIeH B 3JIEMEHTAPHBIX 3BEHbSX
A. AtakTryecKui
b. N3otakTnueckui
B. CunnnorakTrnuecKui

YyacTok Mmakpouenu
. ...—CHz—(FH—CHz—Cle—CHz—(liH—...
CH3 CH3 CH3

G GH

2. ...—CHz—(llH—CHz—CH—CHz—CH—...

—

CH;
CH;
3. .. CH,-CH-CH,-CH-CH,—CH-...
CH, CH,

(|:H3 C|H3 (EHS
4. ..—CH,~CH-CH,-CH—CH,—CH-...

10. Cmepeousomepua BMC
IIpocTpancTBeHHAas1 CTPYKTYPa Y4aCTKAa MaKpoleNnu

A. CH; /CHz_Ck
~
c=ch ~c-cH
_CHZ CH3 CHZ_
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b. C%

2
—CHZ c/ L= CH
CH3

Crpoenue
1. yuc-crtpoenue
2. mpaHc-CTpOeHUe

11. ITonyuenue nonuxkondencama

Kucaora (Monomep)

A. y-aMHUHO?HaHTOBas

b. w-amuHOKanpoHoBas

B. y-amuHOKanpoHoBas

I'. e-amuHO’HAHTOBAS

J1. e-aMMHOKAaIpOHOBAs

E. ®w-amuHO3HaHTOBAs

BoJsokHo
1. Kanpon
2. DHaHT

12. Ilonyuenue BMC
@OyHKIMOHAJbHBIE TPYNINILI B MOHOMEPE, 00ecneunBalolue MOJTUKOH/IeH-
CaIUI0 WIHN MOJUMEPU3ALUI0

A. —C=C<
b. -NH,

b

SH

I'. —-OH
1. -COOH

IMosumep
[TonnakpumoHUTPUII
Caxapoza
[Tomunponunen
[Tonmnamua-6
I'mudranesas cmona
[Momudopmansaerua
[TonmmMmeTunmeTakpuiiat
[Tomctupon
OHaHT

WA A DD =
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10. ITonucaxapun
11. IMomunenTua
12. TTommaTrnenTepedranat

13. Ilonyuenue 6010KoH
BoJjiokna
A. Haitnon
b. Kammpon
B. JlaBcan
I'. OHant

DopMyJIbl MOHOMEPOB, U3 KOTOPBIX MOJY4Y€HbI BOJIOKHA
1.CH,-CH,-CH
| ™o
CHy-CH,-HH.~"

2 HOOC-(CHy)4-COOH u HoN-(CHy)e M,

3. HO-CH,-CHy-OH u HDDC@COOH

4. HN-(CHy)e-CO0H

14. Ilonyuenue BMC
Oo6mas popmysna monomepa H2C=(|3H, rae

X
A. x =—CH;
b. x =—CH=CH,
B.x= —O—("?—CHg
O
I'.x= _C6H5
. x=—-C=N
E.x= _(":_CH3
CH;
XK. x=-0OH
Homumep
1. TlonmMBUHUIOBBIM CIUPT
2. IlomuBuHunanerar
3. TlonuGytaauen
4. IlonmnakpuiIOHUTPUII
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10.
11.

5. llomuctupon
6. llonuuzonpen
7. IlomumponuieH

15. Ilonyuenue BMC
Oo0pa3oBaHne MaKpolenu MOJUMepPa MPOUCXOAUT 32 CUET:
A. pacKpbITHUS IIUKJIIA;
b. pa3pbiBa 1BOMHBIX CBSI3€EM;
B. B3auMoaecTBUSI OMMHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIT;
I'. B3aumoecTBUS pa3HbIX (PYHKIIMOHABHBIX TPYIIIL.

Hosumep

1. ITonmMakpuaOHUTPUII
[TonUATUIICHTIMKOIb
AMMIONIEKTUH
[ToIMBUHWIIOBBIN CIUPT
['mudranesas cmona
OHaHT
[Tommctupon
Llenmrono3a
Kanpon
[TonmumeTnnmeTakpuiiat
I[TonupTnnenokcun

e A -l

16. Ionyuenue BMC
Cnoco6 nosyyenuss BMC
A. Cononumepusanus
b. IlonukoHneHcaius
B. Ilomumepu3zanust

Hoanmepsl
Crupon-meTunMerakpuiaT
[TonuaTHUIIEHTTUKOITB
AMUIIONIEKTHUH
[Tonmamui-6 (kampon)
byragueH-cTUpOJIbHBIN KaydyK
[TonmuBuHMIIaETaT
[TonumeTunakpunat
[Tomctupon
[TonuaTunentepedranar
[Tomunponuinen

SOXIN R W=

f—

17. Ilonyuenue BMC
JU1st mosty4eHus1 MoJTMKOHAeHcaunoHHbIX BMC ncnosib3yrorces
A. MoHOMepsl ¢ HEB3aUMOJEUCTBYIOUIMMH OJHOPOAHBIMHU (HYHKIMOHATBHBIMH
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rpynmnamMu
b. MoHoMmepbl ¢ HEB3aMMOJEHUCTBYIOIIMMHU Pa3HOPOAHBIMU (PYHKIIMOHAIBHBIMU
rpyInmnamMu

B. Monomepsl ¢ B3aUMOJIEUCTBYIOIIMMH Pa3HOPOJAHBIMU (PYHKIIMOHAIbHBIMU
rpymnmnamMu

I'. MoHoMepBI ¢ B3aUMOJICHCTBYIOIUMU OJHOPOIHBIMU (DYHKITMOHAIBHBIMU TPYTI-
namMu

Oo0mas popmysia BO3MOKHOT0O MOHOMeEPA
1. NH,~R—NH,
2. HOOC—R-COOH
3. HN—R—-COOH
4. HO—R-OH
5. HON-R-OH
6. HO-R-COOH
18. Mexanusm noaumepuzayuu
Craaum peakuuu
A. NnunmupoBanue
b. Poct nenun
B. O6psbIB ienu
IIpuMmep B3aumonenicTBus

|, RZCH,-CH,R + CH,=CHR—» RICH,-CHR-CH,-CHE
2.NH,+ CH,=CHR—*H,N-CH,-CHR

. . . ks
3. K[CH,-CHR] ;CH, -CHR + E-CH, -CHR—hR:[CHg -CHR]n-CH,-CHR-CHR-CH, CHE

4. HyN-CH,-CHR +, CH,:CHR—» H,N-CH,-CHR,,— CH, CHR

19. Xapaxmepnule ocobeHnocmu Mexanu3zmos
noaumepusayuu U NOJTUKOHOEHCayuu
Cnoco0 nosryyenus
A. Ilonumepnsanus
b. [TonukonaeHcanus

Cxema peakuumu:

I.Mx+ My — Muyy

2. MX +M - MX+1

3. BMC obpa3yercs nmoutu cpasy Mocie Hayajia peakiluu U BIUIOTh JI0 3aBEPIICHUS
€€, B PEaKIIMOHHON CMECH HaXOJSTCSI MOHOMEDP U MOJIUMEP OOJIBIION MOJIEKYJISP-
HOI1 Macchl. [IpoMexxyTouHbIE IPOYKTHI, KaK MPABUIIO, HE MOTYT OBITh BBIICIICHBI.
4. BMC o0pa3yrorcs, Kak MpaBHIO, TOJBKO MPU MPAKTHUUECKH MOJHOM 3aBEpIiie-
HUW peaknuu. MoHOMEp HCYe3aeT MOYTH Cpasy BCIEICTBHE OOpa3oBaHUS HE-
OONBIINX TIOJUMEPHBIX MOJIEKYJ, KOTOpBIE 3aT€M pPEearupyrT MEXKTy COOOH,
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npeBpaiasch B 6ojiee KpyIrHble YacTUlbl. [IpomMexyTouHbIe TPOAYKTHI MOYKHO BbI-
NEUTh.

5. 1o mOCTHXKEHUSI CPaBHUTEIHHO OOJBIION ITyOMHBI peaKIuu yBEIUYCHHE MPO-
JOJKUTEJIBHOCTH €€ MPAKTUYECKHU HE BIMSIET HAa MOJIEKYJISIPHYIO MacCy MOJIMMeEpa,
pacTeT B OCHOBHOM €ro KauecTBO.

6. MonexynsipHasi Macca HEMPEPHIBHO PACTET B XOJI€ PEAKLIUH, U JIUIIb MIPU MPaAK-
TUYECKOM 3aBEPIIECHUU €€ 00pa3yeTcss BBICOKOMOJICKYJISIPHBIN MOJIUMED.

20. Ilonumepuszayus
Bua nosnmmmepusanun
A. Karnonnas
b. Aanonnas
B. NoHHO-KOOpAMHAIIMOHHAS
I'. PagukanbpHasa

YciaoBus NpoTeKaHus peakuun
1. YasTpaduoneroBoe obmyueHue
2. IlpuMeHeHne 3IEKTPOHOJOHOPHBIX KaTaIn3aTOPOB
3. [IpumeHeHune 1eTPOHOAKUENTOPHBIX KaTaIM3aTOPOB
4. Ilpumenenne karanusaropa Llurmepa — Harra

21. Ilonumepuszayus
Hcnoab3yercsi mpu noJMMepu3anuu
A. Nnunmarop
b. Karanuzarop
dDopmyaa
1. AI(C;Hs); + TiCly
2. C6H5_(|f_O_O_C|E_C6H5

3. CH;

|
C6H5—C|3—O—OH
CH;

4. LiH

22. Ilonukouoencauus
By moJiMKOHIEeHCAIIMOHHOM 1EeINH
A. JIuneitHnas
b. IIpocTpancTBeHHast

Y4acTBYIOT MOHOMEPHBI

1. I'muuepun + ¢raneBas Kuciora
2. ®enoun (M30bITOK) + hOpMaTTBIETHI, KAaTAIN3aTOP — KUCJIOTa
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3. DTUIIEHIIIMKOIIb + TajieBast KUCI0Ta
4. ®opmanbaerus (M30bITOK) + (PEHOI, KaTaIu3aTop — OCHOBAHHE

23. llonumepuszauyusa. Illonuxonoencayus
BMC
A. ITonMBUHUIOBBIN CIUPT
b. [Tonumerunmerakpunar
B. IlonmnakpuinoHUTpHI
I'. Tlonustunenrepedranat
J1. IlonuBuHMIALIETAT

JJIeMeHTApHOE 3BeHO MaKpOLen1

l. ... OC-C¢H,—COOCH,—CH,—O—...
2... .—CHz—(EH—...

CN

gn
3. ...—CHz—Cl—...

COOCH;3
4....—CH,-CH-...

(|)COCH3
5. .. .—CHz—(EH—...

OH
24. Ilonukonoencayus
ITapa MoHOMEPOB NPHU MOJTUKOH/IEHCALNH

A. nHOOC-R-COOH + nHO-R'-OH
b. ntHOOC—-R—COOH + nHO—]%’—OH

OH

CTpyKTypa U CBOiICTBA NOJMKOHAeHCAIUOHHBIX BMC
1. Ceryatas cTpykrypa
2. JIuneitHas cTpyKTypa
3. MoryT ObITh UCTIOJIB30BAHBI IS MTOJIyYEHUS BOJIOKOH
4. He MoryT OBITH MCIIOJIB30BAHBI JUIsl MOTYYEHHS BOJIOKOH
5. ImeroT OoJiee BBICOKYIO TEMIIEPATYPy IUIABICHUS
6. MeroT Oosiee HU3KYIO TEMIIEpaTypy IIaBICHUS

25. Ceéoiicmea BMC

OtHomenue BMC k HarpeBaHuio
A. Tepmonactuunsie BMC
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Nk

b. TepmopeaktuBabie BMC

BMC
ITonnakpunoHUTPUIT
['mudranesast cmona
Kampon

Pesur

Peson

[Tonuctupon

AN

26. Ilonumepuzauyusa. llonuxonoencayus
Buj cBsi3u MeKIy 3JIeMEHTAPHBIMY 3BEeHbSIMH
B MaKpOMOJIEKYJaX MOJIUMePOB

Hommmep
[Tomunponunen
IHonusTHneHoOKCHU
IHonunentung
OHaHT
[Tomctupon
Kpaxman

JlaBcan

27. llonyuenue BMC
A. Tlomumepuzanus
b. IlomukonneHcanus

CaoiicTBa nmosiumepa:
1. CymmapHas macca MCXOJHBIX BELIECTB PABHA MACCE MOJIUMEPA
2. CymMapHas Macca HCXOAHBIX BEIIECTB HE PaBHA Macce Mojumepa

28. Oougue popmynvt nonumepuszayuonnvix BMC
A.

-CH,-C=CH-CH-

CH,

n
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[-cn -CH -o-]

BMC:
MOJIMBUHUJIAIICTAT
MTOJIMU30TIPEH
MOJIMU300y THUIICH
MOJUCTUPOIT
TTOJTMA TUIICHOKCHT
MOJIMMETHJIMETAKPHJIAT

AR el

29. Oowue cpopmynvt BMC
A.

I:-N H-R-CO-:I
n
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IZR-CHZ-O-R/-] )

B.
[ -o-R-ooc-Rfco-]
n

I.

-R-(I:H-

NH,

n

BMC:

[Tonuaups! (coxHBIC)
IHonnamu g
IHonuanerans
ITonmmamunbl
[Mommaups! (mpocThie)

N =

30. Ceonicmea noaursmuiena
A. Huskoro nasieHusa
b. Bricokoro nasineHus

CTpykTypa u cBoiicTBa:
1. JInneiinas CTpyKTypa
2. Hu3kas creneHb KpUCTAIIMYHOCTH
3. Bricokas CcTeNeHb KPUCTAIIMYHOCTH
4. bonee ycTOWYMB K BBICOKMM TEMIIEpaTypam
5. MeHee yCcTOMYMB K BBICOKUM TeMIIEpaTypam
6. IlnoTHOCTH HU3KAs
7. [InoTHOCTH OOJIEE BHICOKAS

31. Ilpoucxorcoenue BMC

A. UckyccTBeHHBIE
b. Cunretnueckue
B. ITpupoansie

BMC:
1. ITonuBUHUIXIIOPHUA
2. Llenmronoza
3. Bucko3a
4. ITonuaTuieH
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5. AMUJIONIEKTUH
6. [Tonuctupon

32. Illonyuenue BMC

A. IlonukoHeHcamus
b. Ilonmumepu3amnus
B. Cononumepusanus

BMC:
1. ITonmrakpuInOHUTPHIT
2. JIaBcan
3. Ionucaxapuasl
4. byTaaueH-HUTPUIIbHBIN Kay4dyK
5. llomudopmansaerua

33. Knaccuguxkayus BMC

A. I'erepouieniHbie
b. KapGomnenasie

BMC:
1. [TonmubyTaanen
2. llonustunenrepedranar
3. Ilonmuusonpen
4. DHaHT
5. IonuoxkcusTuinex
6. Kanpon

34. Knaccuguxkayus BMC

A. HenpenenbHble rajior€HNpPOU3BOIHBIC
b. IlpenenbHbIe TATOTEHIIPOU3BOIHBIC
B. BMC c npocToii 3pupHOii CBA3BIO

BMC:
1. ITonucaxapuasl
2. [TonmaxnoponpeH
3. [TonuBUHUIXJIOPHUT
4. TlonuterpadTOopaTUIICH
5. [lonmokcusTuieH

35. Ilonyuenue BMC
A. 3a cueT B3auMOJIeHCTBUS OJJUHAKOBBIX (PYHKIIMOHAIBHBIX TPYIII
b. 3a cuer B3auMOAEUCTBUS PA3IUYHBIX (PYHKIIMOHAIBHBIX TPYIII

BMC:
1. Haitnon
2. [lemnronosa
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3. Kanpon
4. TlonuaTunenrepedranat
5. Ilomurimukonu

36. Knaccuguxayua BMC

A. TIoMMKUCIOTHI U UX TPOU3BOIHBIC
b. Ilomiamu el

BMC:
1. IomunenTnabl
2. [TonmumeTnnmeTakpuiIaT
3. IlonuBuHUIaLIETAT
4. Haitnon
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NNk W

e

(98]

b. Bb10op nmpaBHIbHOTO OTBETA

37. Tenomepuszayus — 3mo:
Pa3HOBUIHOCTDH PEAKIMH IOJMMEPHU3AINH AIKEHOB ¢ 00pa30BaHUEM OOJIBIIHNX
MAaKpOILIETICH;
OJINTOMEPHU3AIIUs AJTKEHOB;
noJIMMEpU3aIus, uayiias 6e3 y4acTusi paCTBOPUTEIIS;
MOJIMMEPU3AIIUS, UIYIIAs C yYaCcTHEM PACTBOPUTES;
MoJIMMEpHU3aIs ¢ 00pa30BaHUEM CMECH OJIUTOMEPOB;
MOJIMMEPHU3AIIHS ¢ 00pa30BaHUEM OJIHOPOJHOTO MaKpPOIPOAYKTa;
MPOIIECC, B KOTOPOM KOHIIEBBIE TPy MAKPOIIECTIH — OCTATKH MOHOMEDA;
MIPOIIECC, B KOTOPOM KOHIIEBBIE TPy MAKPOIETIH — YaCTH PACTBOPHUTEIS

38. ,ZIJI}I CUHme3a «(OpPp2aHuU4ecKo2o CmeKua) ucnojib3yrom
CHZZCH_CEN
CHzZ(lj—COOCH3

CH;
H,C=CH-COOCH;

39. BonoKHo HUmpoH noJiyuarom
ITonukonaeHcanuen aIuIUHOBOM KHMCIOTHI M TeKCaMeTHJICHIMaMHHa
[TonmuMmepuzanuen HUTPUIIA AKPUITOBOU KUCIIOThI
[TonukoHIeHCcaIuen ATUIICHTIIMKOS U TepedTaTeBOM KUCTOTHI
[Tonmmmepuzanuen aKkpuJIOBOM KUCIOTHI

40. ﬂ]l}l CuHmes3a 60J710KHA J1a6CAH UCnO1b3yrom.:

COCH

—CO0H

HO-CH,—CH,~OH
HO—CHz—(le—CHzOH

OH
COOH
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AW N =

OCH,

OCH;

W

41. Ocobennocmu cunmesa u ceoiCme nOJIUMEPOS,
NOYYeHHBIX UOHHO-KOOPOUHAYUOHHOI NOAUMeEPU3ayue
[Tponecc naer B OTCyTCTBHE KaTaau3aTopa
AMopdHas cTpykTypa
Msrkue ycioBus mpouecca
CrepeoperyJiipHOe CTPOEHUE MaKpoLenen
[TonwxkeHHast TeMieparypa IiaBJIeHUs
Kpucramnnueckas cTpykrypa
Bbosee BricOkas Temneparypa IiaBJIeHUs
Kectkue ycnoBus npouecca
[Ipouiecc uger B MpUCYyTCTBUM KaTaau3aTopa

O 0N U R W~

42. Ilpespawenue maxpopaoukana:
R—-CH-CH,~CH,~CH-R — H;C—CHR + CH=CHR
OOGpsIB 11ETIH
N3omepuzanms
JlucniponopuoOHUpOBaHUE
Nunnuuposanue

43. Kanpon no cpagneHulo ¢ 1a6Canom umeem:

[S—

00J1ee BBICOKYIO KUCIOTOYCTOMYUBOCTh
2. MEHBIIYI0 KUCIOTOYCTOMYHUBOCTD
3. OOJIBIIYIO MPOYHOCTh

44. Monomep namypanbnozo Kayuyka:
mpanc-bytanuex
yuc-byranuen
mpanc-V3onpen

yuc-3onpen

45. Dnemenmapnoe 36eno cymmanepuu:
mpanc-bytaauex
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yuc-byraguen
mpanc-3onpen
yuc-N3omnpen

46. /Ina nonyuenus Kanpoua UCnoIb3yemca:
€-AMUHOKANPOHOBAs KACIOTA
®-AMUHOKAIPOHOBAs KUCIIOTA
B-AMHHOKapOHOBAsk KHCIIOTa

47. Cnocod nonyuenus cuHmemu4ecKux KayuyKkoe:
ITonmumepuzanus
IHonukonaeHcanus
Cononumepusanus
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Ilpunoxncenue 1

Tao0muna 1
HexoTopble TUNBI CBsI3eil MeKIY 3JIeMEHTAPHBIMH 3BEeHbSIMH
B MaKpOMOJIEKYJaX MOJUMePOB

Tun cBsA3HM MeKLy Crpykrypa IHonumepsl
3JIeMEHTAPHBIMU CuHTeTHYeCKHE IIpupoanbie
3BeHbSIMHU
Yraepona-yriepoa- —C—-C- [Tonumepsl Kayuyk, ryrranepua
Has CBSI3b BUHWJIOBOM I'PYIIIbI
CnoxHodpupHas —C-0O- [Monmmaupsr HyxkienHoBbIE KHCIIOTHI
CBSI3b & (pocdopHOKHCITBIE dHUPHI
3aMEIEHHbBIX
MOJINCAXAPHJIOB)
AMunHast cBs3b —C—N- ITonmuamu bl benku, mepcrs,
(menrtugHast) & d (HailsoH) HaTypaJIbHbIN IIEIIK
[Tpocras apupHas -C-0—C- [TonrokcumeTuiex, [Tonucaxapuasl
CBSI3b TTOJIMOKCUATHIICH (11eJuTI0J103a, Kpaxmal)
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Tabnuua 2

Knaccupukanusa kapoouenabix BMC

Ilpeoenvuvie y2nee000poodvl u ux npou3eo0Hvle

Ilpedenvhuie y2neeo0opoowt:
[TonusTnex
[Tonunponunen

[Tonuuzo0yTuiieH

[TonmuBrHMIOEH30T (TTOTUCTHPOIT)

T'anozennpouszeoonvie npedenvHvix
)21€6000p0008

[TonuBuHUIXIIOPUA
ITonMBUHUINAEHXIIOPU T

[TonurerpadropaTHicH
Cnupmul, ux npocmule u c104cHbvle IPYupovl
[TonMBUHUIOBBINM CIUPT

ITonuannunoBslid CIUPT

IIpocTbie 3¢hupbl MOIUBUHUIOBOTO
cnupTa

ITonuBuHMIAIIETAT

Auemanu:
[TonuBuHUIpOpMAND

[TonuBuHUNIOYTHpATDH

Anvoe2uowvl u kemonoi:
[Tonmakponenn
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[~CH,~CH,-],
~CH-CH
CH;
-

_CHZ_(E—
CH3 n

[_CHzg]n

[-CH,~CHCI-],
[-CH,—CCL],
[-CF,—CF»],

_CHQ_QH_
OH

n

_CHz_S:H_
CH,OH

n

_CHz_ﬁ:H_
OR

n

’ —CH,—CH-
OCOCH;

n

/CHz
CHz—ﬁJH \$H—

Uy

CH;
PN
—CHz—(llH CH-

o\$H 0

C3H7 n

\—CHz—(llH—N



CHO n

?Hz

ITonumeTniiakpoiaeus
_CHz_?_
CHO|n
IlonmMBUHUIMETHIKETOH —CH,—CH-
COCHs|n
AMUHB U HUMPOCOCOUHEHUA:
IlonuBuHUIAMUH —CHZ—?H~L
NH,
[lonmuBHHUIMETHUIAMUH
G
CHz—C|—
NH; |n
[TonuauTpOsTUIIEH —CHz—ClH—
NO; n
Kucnomut u ux npouzeoonvie:
[TonmakpuiioBas KuciaoTa l_CH2_$H_
COOH]|n
[Tonu — 0 — meTakpuiIOBask KUCJIOTA ?H3
_CHQ_([:_
COOHI(n
ITonumeTniakpuiar —CH,—CH-
l COOCH;|n
ITonuakpuIIOHUTPUI —CHz—leH—
CN |n
IMonmuBUHMINIEHIINAHUT GJN
_CHz_ﬁ:_
CN| n

Henpeoenvnuvie y2i1es000poost u ux npou3eo0Hbvle
Henpeoenvnvie y2nes000poont

[TommbyTaanen
[Tonuusonpen

[-CH,~CH=CH—-CH,—],
~CH,~(=CH~CH,~
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CH3 n

T'anozennpouszeoonvie nenpeoenbHbIX

271€6000p00086
[Tonuxnoponpen —CHz—ﬁZZCH—CHz
Cl n
Apomamuueckue_y2neeo0opoowt
e
[TonumeTniendeHnIeHb! » n
n

[Tonudennnens

Kuaaccuduxanus rerepouenusix BMC

Kucnopoocooepicauwjue nonumepol
Ilpocmuie noausrpupu:
I1ONMMOKCUATHUIIEH U €ro IPOU3BOJHBIC I|{
—CHz—ﬁ:—O—
R n
[TonrokcuIponuieH u ero
IIPOU3BOJHBIE —CHz—CH—ﬂf—O—
R |n

Hlonuauemanu:
[ToaHOKCUMETHIICH [-CH—O-],
[Tonucaxapuabl

rae R = H wiu CH,OH

HOJIHypOHOBBIe KHCJIOTHI
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Cnoosrcrvie noaurgpupol

Honuanzuopuowt

A3omcoodepicaujue nonumepnl
benku
IHonunentuasl

Tlonuamuownt

[Tonuyperansl

TTonumoueBuHa

~(~NH~(CH,),~NHC-NH~(CH,).-NH-
o) o)

OOH n

H-[-O-R-O0C-R-CO-],~OH
rae R — pangukan roukons; R — pagukan
HeIpeeNbHOM I apoMaTHIeCKOH
KHCIIOTHI

H—[—Ol(E—G R @‘ EO—]nH
O O
R-nByxBaneHTHbIN paguKan

—(CH,),,— nmu —O—(CH,),—O—

‘—NH—?H—CO—
R

n

H-[-NH—(CH,),~CO-],~OH
m > WK paBHO |
H-[—NH-R-NHCO-R-CO-],~OH

rae R u R — (CH,),, uin ©
—C-NH—(CH,),~NHCO—(CH,),~O—

O

n

3ﬂemeumopzauuqec1<ue nojaumepbnl

Kpemuuiioprannueckue rnoammepbl

— i_o_
Kl



Ilpunoscenue 2

Tab6muma 3
IIpupoaHbie BOJIOKHA
HasBanue Bo- | Mexayna- | Bemecrso, dopmy.ia CpoiicTBa Hszpemmns
JIOKHA (Tpyn- poaHoe COCTABJISIIO- noJjuMepa BOJIOKOH u3
nbl TOProBoe | Iee OCHOBY BOJIOKHA
BOJIOKOH) HAa3BaHUe BOJIOKHA
XJI0IOK Cotton Llennrono3a (CeH100:5), [Ipounoe, bense, Tpu-
MSTKOE, TH- KOTaX
IPOCKOINY-
HOE, YICPKHU-
BAeT 3arpss-
HEHUS
[Menx Silk Cwmech pa3- | (-NH—-CH-CO-) [TpouHoe, Bepxuuit
JINYHBIX Oell- | " riajgKoe, oye- | TpukoTax,
KOB R crsuiee, 1e- TUTaTKH,
JIECTSIIIIEE TJICTYKH
[lepcts Wool Cwmech pa3- | (-NH-CH—CO-) | Hebicokas Bepxuuit
JUYHBIX Oen- | n MIPOYHOCTE, TPUKOTAX,
KOB R TUTPOCKO- | MaNbTO, IIH-
MUYHOE, KO- | HEJH, Ba-
Jouee, TICHKH
COXpaHsEeT
TEILI0
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Yuropuna Tarbsasna MuxaijioBHa

XuMusi BbICOKOMOJIEKYJIAAPHBIX COeUHEHMUI

VY4ebHo-MeToAnuecKoe nocodue
JUTSL CTYIEHTOB (haKyJIbTeTa XUMHUHU, OMOJIOTUU U OMOTEXHOJIOTUH

Penakrop
Kommbrorepnas BepcTka

[Toanucano B nevathb . ®opmar 60%84 1/16.
bymara mjist MHOKUTENBHBIX anmapaTtoB. ['apautypa « Tamcey.
[leyats Ha puzorpade. Yeu. ned. 1. . Yu.-u3m. 1.
Tupax 50 5k3. 3akaz Ne

OpI/IFI/IHaJ'I—MaKeT H3IrOTOBJICH B PCAAKITMOHHO-N3AATCIIbCKOM OTACIIC

OI'BOY BO «COI'Y»
Anpec: 362025, BnanukaBkas, yi. BatyTtuna, 46.
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