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BBegeHue

Cpean MHOroYncneHHbIX BeLLECTB, BCTPeYatoLnxea B Npupoae, pe3ko Bblaens-
eTcs rpynna CoefvHEHNI, OT/INYAIOLWMXCA OT APYrnMX 0COObIMM (DM3NYECKMMIN CBOM-
CTBaMM, BbICOKOM BSI3KOCTbKO pPacTBOPOB, CMOCOOGHOCTbIO 06pa3oBblBaTh BOJSIOKHA,
NneHKn 1 1.4. K 3TMMm BeLlecTBaM OTHOCATCA Le/Nk0103a, IMTHUH, KpaxMas, 6efiku 1
HYK/IEMHOBBIE KUC/OTbI, LUMPOKO PacnpoCcTpaHeHHbIe B PaCTUTENIbHOM U KMBOTHOM
MUpe, re OHW 06PasytoTCA B Pesy/bTarte XXU3HeAeAaTelbHOCT OpraH13MOB.

BbicokomonekynapHble coeanHeHns (BMC) nonyymnmn ceoe Ha3BaHue BCNeACT-
Be 60/bLLIOA BEIMYMHBI MX MOMEKYNAPHOIO Beca, OT/INYatoLWEen nx oT HU3KOMO/e-
KYNAPHbIX BELLECTB, MOJIEKY/ISIPHBIA BEC KOTOPbIX NNLLb CPaBHUTE/IbHO PeAKo A0C-
TUTaeT HeCKOJIbKMX COTEH. B HacTosALlee BpeMs NPUHATO OTHOCUTL K BMC BellecTBa
C MonekynspHoiM BecoM 6onee 5000. Monekynsl BMC Ha3biBalOT MakKpoOMO/ieKyna-
MU, @ Xummnto BMC — XxuMuein MakpoMOsIeKY/T U MaKpOMOJIEKYNAPHOW XUMUEN.

B pe3ynbTaTte MHOMOYMC/IEHHBLIX WCCMEA0BaHWIA, OCYLLECTBIEHHbIX OrPOMHOM
apMunert XMMUKOB, (PU3NKOB N TEXHO/OI0B, HE TOJIbKO ObIfI0 YCTAHOB/IEHO CTPOEHUE
HEKOTOPbIX NPUPOAHbLIX BMC, HO 1 HailfieHbl MyTW CUHTE3a NX 3aMeHUTeNein 13 foc-
TYMNHbIX BUAOB CbipbsA. BO3HMKAM HOBble BUALI NPOMbILLIEHHOCTK, HaYanoCb NMPOUs3-
BOZCTBO CUMHTETUYECKOr0 KayuyKa, MCKYCCTBEHHbIX CUHTETUYECKMX BOJIOKOH, Mna-
CTMYECKMX Macc, /IaKOB M KPacoK, 3aMeHuTeNeil NPUPOAHbIX MaTepuanos.

MonumepHble BeLlecTBa BHeAPUIUCL BO BCe Chepbl YeNOBEYECKOW [eATe/IbHO-
CTW: TEXHUKY, 30paBOOXPaHeHe, ObIT. EXXeHEBHO Mbl CTa/IKMBAEMCS C Pa3/IMYHbIMMU
nnacTMaccamu, pesMHaMmu, CUHTETUYECKMMU BOSIOKHaMU. [oiMMepHble Matepuabl
061a4at0T MHOTMMW MOJME3HbIMU CBOMCTBaMMW: OHU BbICOKOYCTOMUMBLI B arpeccuBs-
HbIX Cpefax, XOpoLune AN3NEKTPUKM U TENON30/IATOPLI. HeKoTopble Nonnmepsl 06-
NaflaloT BbICOKOM CTOMKOCTbIO K HU3KUM Temrepatypam, Apyrve - BOLOOTTaSIKU-
BatOLLMMWN CBOMCTBaMM U Tak aasee.

HepoctaTkamy MHOTUX BbICOKOMOJIEKYIAPHBIX COEAMHEHWIA SBNAETCA CKJ/IOH-
HOCTb K CTapeHu0 W, B YaCTHOCTU, K AECTPYKUNN — NpOLECcCY YMEHbLUEHUSA AINHBI
Llenn 1 pasmepoB Monekyn. [ecTpyKumsa MOXET ObiTb Bbi3BaHa MeXaHNYECKMMU Ha-
rpyskamu, [eicTBMeM CBeTa, TeNIOThl, BOAbl M OCO6EHHO KMCMOpPOoAa 1 030Ha. Ipo-
LLeCC YMEHbLLEHUS Lenu UAET 3a CUET pa3pyLueHns ceasein C-C 1 obpasoBaHUs pagm-
Ka/loB, KOTOpble, B CBOK 0OYepefb, CMOCOOGCTBYIOT AaslbHEMLLEMY pPa3pyLUeHUIO Mo-
NIMMEPHBLIX MOJIEKYI.

B HacTosLLee Bpemsi B pesynbTaTe YCrnexoB B Xumuun un usuke BMC n ycosep-
LLEHCTBOBAHNA TEXHOMOMMA WX MPOM3BOACTBA, Grarofaps MPUHUMMNWATIBHON BO3-
MOXHOCTW COYeTaTb B OHOM BELLLECTBE /100bIE XKeNlaemble CBONCTBA, CUHTETUYECKIME
BMC nocTeneHHO NPOHMKaKOT BO BCE 06/1aCTV MPOMbILLIIEHHOCTW, T4e OHM CTaHo-
BATCA COBEPLUEHHO He3aMeHVMbIMU KOHCTPYKLMOHHLIMA 1 aHTUKOPPO3UMHBLIMU Ma-
Tepnanamu.



Ecnn oTHOCKTEe/bHAs MOMIEKYNSPHAs Macca COeAMHeHust 6onblie 10 ThiC., TO
TaKoe COeAVHEHNEe MPUHSATO Ha3blBaTb BbICOKOMONEKYSIPHBIM. BOMbLUMHCTBO BbICO-
KOMONEKYNSPHbIX COeJUHEHUIA — NONMMEPI.

Monnumepamu HasbiBalOT BELLECTBA, MONEKY/bl KOTOPbIX COCTOST M3 MHOXKe-
CTBa NOBTOPSIOLLMXCSA CTPYKTYPHbIX 3BEHbEB, COEAVMHEHHbIX MEXKY COOO0I XMMIUYe-
CKUMMU CBASIMUA.

MMABAI. KITACCNDPUNKALUUNA NMOJTMMEPOB

1. Mo cocTaBy OCHOBHOW LENW: OpraHuU4ecKue, 3/1eMeHTOOPraHNYecKue,
HeopraHnyeckue.

B coctas nonvmMepHOM Lieny opraHnYeckmx nosiMMepoB KpoMe atoma yrieposa
MOryT BXOAWTb aTroMbl BOAOPOAa, KUCMOPOAa, cepbl, asoTa, (Topa (nonuctupon,
Te()10H).

B cocTtase HeopraHn4yeckunx rnofMMepoB HET aTtoma yrniepoja (nonvcunad, nna-
CTUYecKas cepa, YEpHbIA (hocop, KpacHbIn ocdop, ceneH 1 Tennyp LenoyeyHoro
CTPOEHUS, AMOKCUA KPEMHUSA UM KPEMHMWeBas KWCoTa, nonvdocdarbl, CUINKATbI).
MMpupoLHbIE ceTyaTble HEOPraHUYeckue MosIMMepPbl BXOAAT B COCTaB 60/bLUMHCTBA
MVHepasioB 3eMHOI Kopbl. [pMpoaHble CeTYaTble HeOPraHMYecKre nosmmepbl nepe-
pabaTbiBatOT B CTEK/a, BOJIOKHA (aCBECT MM FOPHbIA NEH), KepaMuKy.

SneMeHToopraHnyecKme noMMepbl B OCHOBHOM Lieny COAepXKaT aTtoMbl He Yr-
Nepofa, a ApYrux XMMUYecKnx 3nemMeHToB (KUCMOpOoLa, TUTaHa, a/llOMUHUSA, KPeM-
HWA). BOKOBbIE Lieny B TaKMX NoAnMepax npeacTasieHbl OpraHMyeckKumMmn pagukana-
MW. B npupoge ux HeT.

B 1935 rogy Hawmnm cooteyecTBEHHUKOM K.A. AHAPUAHOBbIM ObIIN NOMYYeHbI
KpeMHUWopraHnyeckune nonMMepbl — CUIMKOHBI, COCTaB KOTOPbIX MOXHO 0TO6pasnTb
Tak:

T
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3T BewecTBa MMEOT BbICOKYH TEPMOCTOMKOCTb, 3amMmeyaTe/ibHble 3/1eKTPOU30-
NALMOHHbIE CBOWCTBA, OHU XMMWUYECKN WHEPTHbI, TMAPOROOHLI (He CMaymBaroTCs
BOAOMN).

2. 10 NPOnCXOXAEHNIO: MPUPOAHbIE, NCKYCCTBEHHbIE, CUHTETUYECKME.

MpupoaHble BMC (nnn 6rononumepsl): Kpaxman, uennonosa (CgHyOs),, 6en-
KW, HYKNENHOBbIE KMUCNOTbI, NOIMcaxapubl, CMOSbI.

CUHTETUYECKME: MONMUITUNEH, MONUMPONUAEH, eHongopmanbaerniHblie cMo-
Nbl.

ICKYCCTBEHHbIE: TPMHUTPOLEN/TH003], TpraLeTaTLeNto103a.

3. Mo thopme MaKpOMONEKY/: JNIMHENHbIe, Pa3BeTB/IEHHbIe, MPOCTPAHCT-
BEHHble (TPeXMepPHbIE).

JInHeiHble NofMMepbl He COAepPXKaT MHOr03BeHbEBLIX OTBETB/IEHWA OT OCHOB-
HOW Lenu, CTPYKTYPHbIE 3BeHbA COeUHEHbI B AJIMHHBIE LIenW nocneoBaTe/ibHO 04-
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HO 3a ApYrMM (MUMeHHO TaKyto CTPYKTYPY MMEIOT MOSIMITUEH, MOMNPONWIEH, Ka-
MPOH, HaTypa/ibHbIN KaydyK, LLen1t/103a).

Pa3BeTB/IEHHbIE MOSIMMEPbI COAEPXaT MHOr03BeHbEBbIE OTBETB/IEHMSA OT OCHOB-
HOI Lenu (rMKOreH, aMUIONeKTUH).

MaKpoMO/ieKy/ibl MPOCTPAHCTBEHHbIX MOMIMMEPOB — TPEXMEPHbIE CETKM — 0bpa-
30BaHbl oTpe3kamy BMC uenHoro ctpoeHus (pesuT, OTBepXAEHHble eHondgop-
Ma/ibAeruaHble CMOJibl, NONAUPHBbIE CMOSbI).

JInHeliHbIe 1 pa3BeTB/IEHHbIE Lieny MoMMEPOB MOXKHO NPeBPaTUTbL B MPOCTpPaH-
CTBEHHbIE CTPYKTYpPbl C MOMOLLbIO CBETa, pagmaLum uimn «ClLUNBaHWUSA» Nofg LenNCTBU-
eM XMUMUYECKUX peareHToB (BY/IKaHWM3aLUMa Kay4dyKoB, 06pa3oBaHMe MPOYHbIX Mé-
HOK 1 MOKPbITU 13 BbICLIXAOLLMX Maces U NPUPOAHbLIX CMOJ, OTBepXAeHUe (heHo -
(hopmanbaernaHbIX 1 NOAN3PUPHBLIX CMOS).

a) NVHeliHas JInHeliHble NoAMMepbl MOTYT UMETb Kak Kpu-
_\/\r/" CTa/I/INYECKYHO, TaK U aMOP(HYO CTPYKTypy. Moj
N30rHyTas (BOMOKHa, KPUCTa/IIMYHOCTbLIO MO/IMMEPOB MOHMMAtOT YNopsi-
MONM3TUNEH HUA3KOTO [O0YEHHOE PACNONOXEHNE MaKPOMONEKYNT UK KX
AABNEHNA, CEpa NNacTn- - yacteil. AMOPGHOE CTPOEHNE XapaKTepu3yeTcs 0T-
HecKas) CYTCTBMEM YMOPAAOYEHHOCTW. Pa3BeTBNEHHbIE W
MPOCTPAHCTBEHHbIE NOMMMEpPLI, KaK MpaBWo, SB-

NAKTCA aMOP(HbIMN,
CKpyUeHHas (Kayuyku) dur3nyeckne CBOMCTBA NIMHENHBIX N Pa3BETB-

NEHHbIX MOMMEPOB OYEHb 3aBUCAT OT MeXMose-
KyNspHOro B3aMMOENCTBMS UX MaKpPOMOEKYII.
(Y’L“{ Hanpumep, y Lenton03bl OHWM B3aMMOZENCTBYIOT
# MeXzay Co60i no BCeil 4vHe, U No3ToMy eé BO-
NNOKHa 06/1a4at0T BbICOKOM MPOYHOCTLHO. AHaso-
rMYHO 0CO6O0 MPOYHbIE BOSIOKHA JAt0T MHOIME CUH-
BbICOKOrO JaBNeHus)
B) NPOCTPAHCTBEHHAS TeTU4YecKune NonmMMeps! (MONUMPONUIIEH, NONU3NU-

Pbl, NONMMaMWbl), NNHEHbIE MONEKY/bl KOTOPbIX
PaCMo/oXeHbl BAOMb OCK pacTsyKeHWs. A BOT pas-
BETBNEHHbIE MONEKY bl Kpaxmana B3aMMOAECT-

BYHOT /ML OTAENbHBIMU Y4aCTKaMmn 1 MO3TOMY He
(peayHa, (peHongpop- 06pasyoT NPOUHbIX BOSIOKOH.

Ma/ibernaHbl€ CMO/bI, .

KBapLl) TpéXMepHble CTPYKTYPbl NPOCTPAHCTBEHHbIX
Mo/IMMePOB MOTYT /NULWb BPEMEHHO AethopMuMpo-
BaTbCA MPW PacTSHXKEHWUN, €CIV OHW VMEKOT CpaBHU-
Te/IbHO PeaKyto CeTKy (pesunHa), Uy ObiBatoT yri-
PYrMMm 60 XpynKUMn Npu Haimyumm ryctoi npo-
CTPaHCTBEHHOW CETW B 3aBMCUMOCTU OT €& CTPOEHUS.

0) pa3BeTB/IEHHas

(Kpaxman, NonnaTuneH

Puc. 1. CTpyKTypbl Makpomo-
NeKyn NoAnmepoB

4. o CTepeoperynsipHOCTU: CTEPEOPEry/SPHbIE, HECTEPEOPEry SiPHbIE.

Ha cBoiicTBa NonnMepoB 60/bLLOE BAMSIHWE OKa3biBAET PErynspHOCTb, KOTopas
MPOSIBNSIETCA B CTPOroli NocnefoBaTe/lbHOCTM COEAMHEHMS UCXOAHbIX MONEKYN MO-
HOMEpPOB B MaKpPOMO/IEKY e MONMMepa.

Monumepbl, MaKpOMONEKY/bl KOTOPbIX MOCTPOEHbl W3 3BEHbEB OAMHAKOBOM



MPOCTPAHCTBEHHOM KOH(UIypaLUnn UK XXe U3 3BeHbeB Pa3NUHON KOH(UIrypauuu,
HO 00513aTeNlbHO YepeayHoLLMXCs B Lenu B OnpeeneHHOM NopsiiKe, HasblBalOT CTe-
peoperynspHbiMi. MonnMepbl ¢ NPOU3BO/bHLIM YepefoBaHWEM 3BEHbEB Pa3/IMYHOIA
MPOCTPAHCTBEHHOM KOH(MIYypaLymn Ha3bIBatOT HECTEPEoperynsapHbIMAU.

CTepeoperynspHoCTb MMeeT GOMbLUIOE 3HauYeHVe B MPOSIBNIEHWM TaKOro BaX-
HeliLLIero CBOMCTBA KayyyKoB, KaK 3facTUYHOCTb, KOTOpasi UrpaeT onpeaensitoLLyHo
PO/b NPV UCNONMb30BAHUM 3TUX MATEPUANOB B aBTOMOOU/IbHBIX U aBUALIMOHHbIX LLIK-
HaX, UCMbITbIBAOLLMX BO BPEMS ABMXKEHWS| aBTOMOOWUNEN 1 caMONETOB Ha Mocaou-
HbIX N0/0CaX MHOTOKPaTHble AethopmaLmn. HaTypanbHbIl UK M30MPEHOBLIV KayuyK
MIMeEeT CTePeoperynsapHoe cTpoeHve. Ero opmyna:

[-CH, ~CH=C~CH, -
O | .

| CH, B

ATOMbI Yrnepoaa npv ABOWHOW CBS3N B KaXX0M 3BEHE COeAMHEHbI C Pa3HbIMU
atomammn (rpynnamMu aTtomoB). Mo3ToMy 34ecb BO3MOXKHa reoMeTpuyeckast U3ome-
pusi. Fpynnbl —CH, — B MakpoMo/eKyfax Kay4yyka pacrosfioKeHbl He 6ecriopsgouy-
HO, a MO OAHY N TY )& CTOPOHY ABOIAHOI CBS3W B KaXK[0OM 3BEHE, TO €CTb HaXOAsATCS
B LIMCMONOXKEHNN:

HSC H H3C HzC_
...—HZC/ H.C—... ...—HZC/ \H
umcdgopma TpaHcdopma

Takoe pacrnonoxkeHwe rpynn -CH, -, 4epe3 KOTOopble OCYLLECTB/AETCA CBA3b

3BEHbEB B MaKpOMOJIEKY/ie, COCOOCTBYET eCTECTBEHHOMY CKPYYMBaHUIO €€ B Kiy-
60K, YTO 1 06YC/IOB/IMBAET BbICOKYH 3/1aCTUYHOCTb Kay4yKa. B cny4ae »ke TpaHc-
CTPOEHMSA 3BEHLEB MaKPOMOJEKY bl OKa3bIBAKOTCA 60/1ee BbITAHYTbIMU, Y TaKoW Mo-
numep (ryTranepya) 371acTUUYHOCTLIO He 06n1afaeT.

B yCcnoBusx XMMUYECKOro CUHTE3a [LOOUTLCA CTEPeoperynspHoro CTPOeHUs
[0Nr0e BPemMs He yAaBasiochb, U 3TO OTPaXXasloCb Ha CBOMNCTBAX NOMMeEpPa.

Ho npobnemy CMHTe3a M30MPeHOBOro Kay4yyka BCe e YAanoCb pewnTb. bbim
HaleHbl KaTaim3aTopbl, KOTOPbIe, Kak 1 MPU CUHTE3e CTepeoperynspHoro noamnpo-
NuneHa, obecneumsBanv PerynsapHyr0 yKnagky MOHOMEPHbLIX 3BEHbEB B PACTYLLYHO
MOSIMMEPHYIO Liemnb. Tenepb U30MPEHOBbIA Kay4yyK, aHaNIorMyHbIi HaTypaibHOMY MO
CTPOEHMIO N CBONCTBaM, NPOMbILL/IEHHOCTb BbIMYCKAeT B 60/bLLIOM KOMMYECTBE.

MonyyeH 1 ByTafVeHOBbI KayuyK CTepeoperynsapHoOro cTpoeHms. Utobbl Takom
Kay4yK OT/IMYNTb OT BYTaAMEHOBOIO, HE UMEIOLLIErO PeryspHOro CTPOeHUs, ero Ha-
3bIBalOT AMBUHMNOBLIM. OKa3anocb, YTO MO CTOMKOCTU K UCTUPAHWIO AUBWHWIIOBLIN
KaydyK [axke MpeBOCXOAUT HaTypa/ibHblA. ITO AenaeT ero 0CO6eHHO LieHHbIM A/14
M3roTOB/IEHNS NPOTEKTOPOB (HAapPY>XHOW YacCTW) LUMH, KOTOpPble M3HALLMBAKOTCA OCO-
6eHHO BbICTpO.



5. M0 OTHOLUEHUKD K HarpeBaHWIO: TePMOMIaCTUYECKME, TEPMOPEaKTUB-
Hble.

TepmoniacTU4YHble NoAUMepPbl (NOAUITUEH, MOUMNPONUAEH, NOAUCTUPON)
MpWY HarpeBe pasMAryaloTCs, Aake MMaBATCA, a MPU OXNAXAEHWUU 3aTBepAeBatoT.
ATOT npovecc obpatmm.

TepMopeak TUBHbIE MOIMMEPLI NPV HarpesBe MOABEPraroTCcsd HeobpaTMMoMmy
XUMUYECKOMY paspyLUeHnto 6e3 nnasneHns. Moneky bl TepMOPeaKTUBHBIX MosIume-
POB VMEIOT HE/IMHEHYIO CTPYKTYPY, NMONYYEeHHYIO MyTeM CLUMBKWU (Hanpumep, BY/-
KaHM3auus) LenHbIX NOMMEPHbIX MOJEKY/. YNpyrme CBOMCTBA TEPMOPEaKTUBHbIX
MO/IMMEPOB Bblle, YeM Y TepMOMnIacToB, OAHAKO TePMOPeaKTMBHbIE MOMNMEPSI
MpaKTUYecKn He 06M1afatoT TeKYYeCTbiO, BCIEACTBME Yero NMEKT 60/1ee HU3KO0e Ha-
MPsXKeHME paspyLUeHus.

6. Monvmepbl NoApPa3aensatoT No NOSSAPHOCTY (BNUSAIOLLIENA HA PacTBOPUMOCTb B
Pa3NNYHBIX XUAKOCTAX). MONSPHOCTbL 3BEHBEB MOMMMePA ONPeAenseTcs Hannyumem B
MX COCTaBe Aunoneli — MONeKyn ¢ Pa3obLLeHHbIM pacrnpeaeneHMeM NooXUTENbHbIX
N OTpULATENbHBIX 3apsAoB. B HeNonsipHbIX 3BEHbAX AMMO/bHbIE MOMEHTbI CBSi3el
aTOMOB B3alIMHO KOMMeHCUpytoTcs. Monmmepbl, 3BeHbsi KOTOPbIX 06M1aAat0T 3Haum-
TeNbHOW NONMSAPHOCTBIO, Ha3bIBAKT rMAPOUIBHBIMU MU NOASPHbIMKA. MoNMMeEpbI C
HEMONSPHbIMMN 3BEHbSIMW — HEMOMSAPHLIMM, TMAPO(OOHBIMK. MoNMepbI, COAepXKaLLye
KaK MonsipHble, TaK 1 HeMossipHble 3BEHbS, Ha3bIBAOTCA aMUAUIbHbIMKA. FOMoNo-
NIUMEPbI, KaXKA0e 3BEHO KOTOPbIX COAEPXWUT KaK MONsPHble, TaK U HenonspHble
KPYMHbIe FPyNMbl, NPeAI0XEHO Ha3blBaTb rOMOAMMUUIbHBIMN.

7. Mo crnocoby nonyyeHUs NONMEPbI NOAPA3AENIOT Ha NOAMMEPU3ALIMOHHbIE
1 NOMMKOHAEHCALNOHHbIE.

Peakuun nonnmepmsaumnm

Peakuua nonmmepmsaumm — 3T0 XMMUYECKUIA NMPOLECC COeANHEHNS MHO>KECT -
Ba MCXOAHbLIX MONEKY/T HU3KOMOJIEKYNAPHOrO BellecTBa (MOHOMEPbI) B KPYMHble MO-
neKynbl (MakpoMOoneKybl) noaMmMepa.

B peakuuto nonvMepusauum MoryT BCTynaTb COeAUMHEHUS, COAepKaLme KpaT-
Hble CBA3W, TO eCTb HernpeaebHble COeAMHEHNS. ITO MOTYT ObITb MOSIEKY bl OLHOI0
MOHOMepa Wn pasHbIX MOHOMEpPOB.

B nepBoM cnyyae MpPOMCXOAUT peakuus romonommepusauum — CoeamHeHue
MOJIEKYN1 OLHOr0 MOHOMepa, BO BTOPOM — peakLus cononMmepusaumy — CoeguHeHme
MOJIEKYN ABYX U 60/1ee CXOLHbIX BELLECTB.

K peakuusam romononiMMepusaumm OTHOCATCS peakummn nosyvyeHns nonmaTuse-
Ha, NONMPONU/IEHA, MOIMBUHUIX/TIOPUAA U TaK Aasiee, HanpuMep:

nCH, =CH 01 P'3 0-CH,-CH -[J

0 0
| 0 IR
CH, H CH,
nponeH nosimnponunneH



BbipaxXeHne B CKOOKax HasblBalOT CTPYKTYPHbIM 3BEHOM, a YI1C/0 N B hopMmyne
NoAMMepa — CTeNeHbI0 NoMMEpPU3aLN.

K peakLysim conosmmepm3aLmm 0THOCUTCS, HanpuMep, peakLms nonyyeHus by-
TaAWEH-CTUPO/ILHOTO KayuykKa.

NCH, =CH -CH =CH, +nCH, =CH — 0-CH,-CH =CH —CH, -CH, -CH -

O O
| 0 g
Cs H 5 H C6 H 5 E
oyTaaneH —-1,3 cTumpon OyTaAneH — TUPONbHLIN Kayuyk

Peakuna NonMKoHAeHcauum

Peakuyma NOMMKOHAEHCAUNN — 3TO XUMWUYECKUA MPOLECC COeAMHEHNS UCXO[-
HbIX MOJIEKY/T MOHOMEpa B MakKpOMO/IEKY bl MoAMMepa, UayLwmii ¢ obpasoBaHem no-
60YHOr0 HU3KOMONEKYNAPHOro npoaykTa (4Yawe scero H,O, NHs, HCI, CH,0).

B peakumn MONMKOHAEHCAUMW BCTYNakT MOJSIEKY/lbl MOHOMEPOB C (DYHKLMO-
Ha/IbHbIMW Fpynnamu.

Kak 1 B cniyyae nonvmmepmsaumm, NPoLEecchl NOIMKOHAEH AU pa3aenstoT Ha:

* peakuun romonoMKoHAeHcauun, ecnn Noanumep obpasyeTcs UX MOSIEKYN Of-
HOro MoHomepa. Hanpumep, U3 Monekyn MoHocaxapuaos (F1F0KO3bl) B K/IETKax pac-
TeHWIA 06pasyoTcs nonmcaxapuibl:

NCeH,0s -  (—CgHyOs —)n +nH,0,
FMKOKOo3a nonncaxapupg
(kpaxman, Lennonosa)

a B NMPOMbILLUNTEHHOCT NOMy4vakdT CUHTETUYECKOE BO/TIOKHO — 3HAHT:
nNH, —(CH,), ~COOH OW OO (-NH —(CH,), ~CO-), +nH,0,
AMWHO3HAHTOBAA KUCNOTa 9HaHT
(KOHLL. BOAH. p = p)
* peaKLWn COMONMKOHEH AL — ECNV MONMMEP 06pa3yeTcs M3 MOSIeKYN ABYX U

6onee NCXOAHbIX BeLLecTB. Hanpumep, K HAM OTHOCATCA CUHTEe3 6€e/IKOBbIX MONEKYN
M3 Pa3HbIX aMUHOKUCIOT UKW peakuna noayveHns QJGHOI'ICbOpMaJ'Ib,EI,eFI/IAHbIX CMOJT.

o OH
7 . ;
:CeHs—OH + H—C H_unuOH CH,— | +4H20
NH
n
(heHoN (hopmanbaerng (heHoNopMaIbLErnaHas cMona

C NOMOLLbHO peakuuii MONMKOHAEHCALMX MONyYatoT NOAN3GMPLI, Nonammnapl,
MonmypeTaHbl, NONNAKPU U T.4.



'MMABA Il. METOAbI NMOTYYEHNA MNMOJIMMEPOB

Monumepsl NofyyatoT MeTohammn NoANMePU3aLUN UK NONIMKOHAEHCALNN.

Monnmepusaumnsa (NOAMNPUCOeAMHEHNE). DTO peakuns obpas3oBaHusd Noamme-
POB MyTeM MoCnefoBaTeNbHOr0 NPUCOEAMHEHNS MONEKYT HU3KOMOIEKYNSPHOTO Be-
wecTsa (MoHomepa). MNpun nonnmepmsaumm He 06pa3ytoTca NMOB6OYHbIE NMPOAYKTbI U
3/IEMEHTHbIN COCTaB MaKpOMO/IEKY/1 HE OT/IMYAETCA OT COCTaBa MOJIeKy/1 MOHOMEPOB.
B KayecTBe MOHOMEPOB WCMO/b3YHOTCA COEAMHEHUSI C KpaTHbIMU CBA3AMU: C=C,
C=N, C=C, C=0,C=C=0, C=C=C, C=N — IMb0 COeANHEHNS C LNKINYECKN-
MU Tpynnamu, CnocoOHbIMY PacKpbIBaTbCS.

B npouecce nonumepmsaumyi npoMCXOAuUT paspblB KPaTHbIX CBA3EM uam pac-
KpbITVE LUKNOB Y MOHOMEPOB M BO3HMKHOBEHME XMMMUYECKMX CBA3EN MeXAay rpyn-
namm ¢ obpa3oBaHeM MaKpOMOJIEKY/1, Hanpumep:

nCH, =CH, - (-CH,-CH,-) ; nCH,=CH - (-CH,-CH -)_
3TUNEH NoNMa TUNEH | |
C6H5 C6H5
cTunpon nonncTunpon
NRC=N - - nCH,-CH, - (-CH,-CH,0-),
HUTPIN \ / NOANITUNEHOKCUE,
O
3TUNIEHOKCUA
H CH, H
0 | 0
_ (L —c- O
nCH, =CCH,COOCH, - = CH,-C "
MeTuUMeTakpunaT N | N

q4  COOCH,H
noanMeTUIMeETakKpunar

nH,C =CH -CH =CH, - (-CH,-CH =CH -CH, —)n
OyTaaveH nonnbyTaaneH (6yTaLneHOBbIA Kayuyk)

NCH =CH - (-CH =CH -)_
aueTuned nonnaueTuneH
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Mo uncny BMAOB Y4acCTBYHOLMX MOHOMEPOB pas3/inyatoT roMOonoMMepusaLmnio
(oovH B4, MOHOMEpPA) 1 cononmmMepusauuio (4sa 1 6onee BULOB MOHOMEPOB).

Monumepusaumnsa — caMornpomn3BOsbHbIA 3K30TepMuyecknini npouecc (AG < 0,
AH < 0), TaK KaK pa3pbIB ABOVHbIX CBA3eM BeET K YMEHbLUEHNIO 3HEPTUN CUCTEMBI.
OfHako 6e3 BHELUHMX BO3AeNCTBUIN (MHMUMATOPOB, KaTann3aTopoB U T.4.) Noanume-
pu3auma NpoTeKkaeT 00bIYHO Mef/1IeHHO. Monnmepnsaums ABASETCA LenHOW peakum-
eil. B 3aBMCMMOCTM OT XapakTepa aKTMBHbIX YacTuL, pa3/iMyaloT pafuKasibHYyl U
MNOHHYIO NOSIMMepU3aLunn.

Mpn pagukanbHOW MoMmepu3aL M NpoLecc MHULMUPYETCS CBOBOAHLIMU pa-
AnKanamu. Peakums nNpoxXoauT Yepes HECKObKO CTaAuiA: a) UHMUMMpoBaHue; 6) pocT
LLlenu; B) nepegava vam obpbIB LLENU:

a) MHMUMMPOBaHUe — 06pa3oBaHMe aKTUBHbLIX LIEHTPOB — paguKaioB Y Makpo-
pagnKasioB — NPOUCXOAMT B pe3y/ibTare TemnsjoBoro, POTOXMMUYECKOTO, XMMUYECKO-
ro, pagvaunoHHOro MUau ApYyrux BMAOB BO3L4EMCTBMIA. Yalle BCEro vMHuumaTopamm
NosMMepu3aLmmn Ciy>kaT NepoKcuAbl, a30CoefMHeHNs (MMetoLme PYHKLMOHAIbHYO

roynny —~N=N=) n gpyrue coeguHenus ¢ ocnabneHHbiMm cBasamu. MepBoHa-
YasbHO 06pa3ytoTCA paauKanbl, HaNpUMep:

(CsH,CO0), - 2CH,COO" (R)
nepokcug, 6eHsonna '

3aTeM 06pasytoTCs MaKpopaaukanbl, HaNpMMep NpPY NOAUMEPU3aLUN X1op-
BUHUNA;

R* +CH, = CHCI - RCH, - CHCI"
RCH, -~ CHCI' +CH, = CHCI — RCH, —~CHCI-CH, -~CHCI' n .4

6) poCT LienV NPOMCXOANT 3a CUET NPUCOEAMHEHMA K paauKanaM 06pasyHoLLnX-
Csl MOHOMEPOB C MO/yYeHNEM HOBbIX PafNKaioB;

B) nepejava LIEMNW 3aKoYaeTcst B NEPEHOCE aKTUBHOMO LiEHTPa Ha ApYryr Mo-
nekyny (MoHomep, NonnMep, MoeKy bl PaCTBOPUTENS):

R -(-CH, -CHCI-) -CH, —-CHCI" +CH, =CHCI -
~ R=(=CH, -CHCI-), -CH, —CH,CIl +CH = CHCI'
B pesynbtate pocT uUenu npekpallaetcd, a MOMeKyna-nepefatynk, B AaHHOM
CNyyae MO/ieKyna MOHOMepPa, UHUUMMPYET HOBYH peakLUMOHHYH0 uenb. Ecnn nepe-
OaTUYNKOM CNTYXXUT NoAnmMep, T0 MOXET I'IpOI/I3OI7ITI/I pa3BeTBNEHNE LIEMNA.

B cTagmMmn 06pbiBa Leny NPoUCXoauT B3aMOAENCTBIE paAuKanoB ¢ 06pa3oBa-
HWEM Ba/IeHTHO-HACbILLIEHHbIX MONEKY/T:

R -(CH, -CHCI-), -CH, -CHCI' +R —(CH, -CHCI =), —=CH, —CHCI" -
~ R=(-CH, -CHCI =), —CH, —-CHCI - CH, - CHCI-(-CH, —-CHCI)_ -R

O6pbIB LIENV MOXET TaKXXe NMPOU30TM NpK 06pa3oBaHNN MaI0aKTVBHbIX paiu-
Kasl0B, KOTOpble He CMOCOOHbI MHMLIMMPOBATb PeakLMto. Takue BeLecTBa HasbiBatOT
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MHIMOMTOopamn. Takum 06pa3oM, perynmpoBaHne A/IMHbI U COOTBETCTBEHHO MOse-
KYNSPHOI MacChbl MaKpOMO/IEKYNT MOXHO OCYLLECTB/INATb C MOMOLLLH VHWLMATOPOB,
WHTMOGUTOPOB M ApYrux BellecTB. TemM He MeHee, Mepedaya M 06pPbIB LIEMVM MOTyT
MPOMCXOAUTbL Ha Pa3NNYHbIX 3Tanax PocTa LEenu, No3TOMy MaKpOMO/EKY bl MMEHT
Pa3NNYHYH0 MONEKYNSPHYH Maccy, TO ecTb MoAMAMCnepcHbl. MonmancnepcHoCcTb
SIBNSIETCS OT/IMYNTENBHON 0COBEHHOCTHIO MONVMEPOB.

MoHATE MONeKynsipHasi Macca A1 NosIMMePOB UMeeT HEKOTOPblE 0COGEHHO-
ctu. Mpy nonMMepu3aLmn B MaKpPOMOEKY/bl COEVHSIETCA Pa3NMyHOe YMCNo Mose-
Ky/l MOHOMepa B 3aBMCUMOCTM OT TOro, KOraa npoun3oiaéT 0bpbIB pacTyLLein nonm-
MEepPHOI Lenu. BcneactBrue 3Toro 06pasyroTCs MakpOMOJEKY/ bl Pa3HON A/INHbI W,
CNneaoBaTeNibHO, Pa3Ho Macchl. Mo3TOMy 06bIYHO YKa3biBaeMast 4151 TaKOro BeLLecT-
Ba MOJIEKY IiPHast Macca — 3T0 TOMbKO CPeaHee eé 3HaUeHNe.

PagnKanbHas NOMMMEPU3aLUmMs CMY>XXUT MNPOMbILLNEHHbIM CMOCOGOM CUHTe3a
MHOFMX BaXHbIX MOMMMEPOB, TaKUX Kak MOMBUHUAXNOPUA [-CH —CHCI -], noam-

BUHMNaleTaT H-CH,-CH (OCOCH,)~-H,, nonnctupon HCH,-CH (C.H,)-H
akpunat F-CH,-C(CH,)(COOR)-RE,, nonuatuned [-CH,-CH,-]
BCH,-C(R)=CH -CH, -, ¥ pas/in4HbIX CONOJIMMEpOB.

MoHHaa nonvmepusaumsa Takxe MPOMCXOAUT Yepes CTaAuto 06pa3oBaHNsA ak-
TUBHbIX LIEHTPOB, pOCTa M 06pbIBa Lenu. Po/b aKTUBHBIX LlEHTPOB B 3TOM C/lyyae Ur-
palT aHMOHbI U KaTWOHbl. COOTBETCTBEHHO Pa3/inyatoT aHWOHHYK U KaTWUOHHYIO
nonMMepu3aumio. MH1umMaTopamy KaTMOHHOW NOUMepPU3auumn Cnyxart 3eKTPOHO-
aKLEenTopHble COeAVHEHNSA, B TOM YMUC/IE MPOTOHHbIE KMUCNOTbI, Hanpumep H,SO, n
HCI, HeopraHnyeckme anpoToHHble Kncnotel (SnCly, TiCly, AICI3), MeTannoopraHu-
yeckme coeguHeHns Al(C,Hs)s 1 ap. B kauecTBe MHULMATOPOB aHUOHHOW NOANMEPU-
3aUunM UCNONb3YHTCA 3/1eKPOHOLOHOPHbIE BELLeCTBa U COeAMHEHUSA, B TOM 4uclie
LLie/IOYHbIE W LWe/I0YHO3eMe TbHbIe MeTas/lbl, a/TIKOTONATHI LLEI0YHbIX METa/II0B U Ap.
YacTo 0g4HOBPEMEHHO MCMO/b3YeTCA HECKO/IbKO MHULMATOPOB MOIMMepPU3aLmn.

POCT Leny MOXKHO 3anucatb YpaBHEHUAMMW peakuun: Npu KaTUOHHOW NosvMe-
pu3aunm

nonn-

n 7 n 7

o . NoONManeHbI

M +M - M,
1 NPW aHWOHHOW MONIMMepU3aLnm
M, +M - M_,,.
PaccMOTpuM B KayecTse nprMepa KaTMOHHYH NOAMMepU3aLmio n300yTuneHa c
nHnumaropamm AlCl; n H,0. MNocneaHre 06pa3ytoT KOMMIEKC
AICI, +H,0 « H*[AIOHCI,]".

O603HauMB 3TOT KOMM/EKC (hOPMYNOin H*X ™, MPOLEecc MHULIMNPOBAHWS NOMK-
Mepu3aLIMmn MOXHO NPeACTaBUTL B BUE
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CH, / CH;
H,C=C" +H*X™ - H,C-C* X
AN AN
CH, CH,
BO3HMKAOWMIA KOMMNEKCHbIA KAaTWMOH BMECTe C MPOTMBOMOHOM X~ 06pasyeT
MaKpPOWOH, KOTOPbIA 06ecrneynBaeT pocT Lenu:
CH,  CH,

wcle e S ST
N\ CH, \\ CH, N N

NT.A
C NOMOLLbHO HEKOTOPbIX KOMMAEKCHbIX MHULMATOPOB YAaeTcs NOAYUYNTh NOJK-
Mepbl, UMEOLLME PErynsipHYr CTPYKTYpY (CTepeoperynsipHble nonvmepsbl). Ha-
Npumep, TakMM KOMMAEKCHBIM MHULMATOPOM MOXKET ObiTb KOMMEKC TeTpaxnopuaa
TUTaHa N TpuankunantoMmHng AlRs.
MeToA MOHHOI NonnMepusaLmn UCMoNb3yeTcs B NPOM3BOACTBE NOMMN300YTU-
neHa [-CH,C(CH,),-],, nonudopmanbiernga [-CH,0-],, nonMamnaos, Hanpumep

nonu-g-kanpoammnaa (kanpoHa) - NH - (CH,)s—CO -] ,, cuHTeTUYeCKMX Kay4yKOB,
Hanpuvep 6yTaaneHoBoro Kayuyka[-CH,CH =CH -CH, -] .

n?

MeTogoM nonvmMepusaumm nony4varot 3/4 Bcero 06bemMa BblMyCKaeMbIX MOMU-
MepoB. onnmepusaunio NPoBOAAT B Macce, B pacTBOPE, B 3MY/IbCUK, B CYCMEH3NM
NN ra3oBoi (hase.

MNMonnmepusaumnsa B macce (B 6/10ke 1 B pacTBOPe) — 3TO NMOMMEPU3aLNA KNa-
KOro moHomepa (MOHOMepPOB) B Hepa3baB/ieHHOM COCTOSAHWUW. [pK 3TOM MONyyaroT
[0CTaTOYHO YNCTbIN nonmMmep. OCHOBHasA CMIOXHOCTL NPOBEAEHMS NpoLiecca CBA3aHa
C OTBOAOM TennoTobl. [pn nonvmMepusauun B pacTBope MOHOMEpP PacTBOPEH B pac-
TBOpUTENE. pn Takom cnocobe noimmepusalmmn ferye OTBOAUTL TEMIOTY U pery-
NIMPOBaTH COCTaB M CTPYKTYPY NMOMMEPOB, OAHAKO BO3HMKAET 3afada yaaieHnus pac-
TBOPUTENS.

AMyNbCUOHHAA NonnMepusaums (NoMMepusaumns B aMynbCUM) 3aKH0YaeTCs B
nosMMepu3aumm MoHoOMepa, ANCMepPrupoBaHHOro B Boge. Jna ctabunmsaumm amysb-
CUN B Cpeay BBOAAT MOBEPXHOCTHO-aKTMBHbIE BellecTea. [JOCTOMHCTBO crnocoba —
NEerkocTb 0TBOAA TEMJI0Tbl, BO3MOXHOCTb MOJTyYeHWUS MOIMMEPOB C 60MbLLIOA MOsie-
KyNAPHOW MacCoi 1 BbICOKasi CKOPOCTb peakumu, HeoCTaToK — He06X0AUMOCTb OT-
MbIBKM MosiMmMepa oT aMysibratopa. Crnocob LWMPOKO NMPUMEHSETCS B MPOMbILLIEHHO-
CTW 4N NOMyYeHUs Kay4dyKoB, MOIMCTMPOSIA, NOMMBUHWAXNOPUAAE, MOSMBUHMNALE-
Tata, noimmeTuakpunara u ap.

Mpy cycneH3MOoHHOW nonumepusauun (NoAnMepusaLumn B CyCcneH3um) MOHO-
Mep HaXOA4MTCA B BUAE Kanesb, ANCMepPrupoBaHHbIX B BOAE WA APYTOW XMUAKOCTU. B

pesynbTaTe peakLun 06pasytoTcs NoMMMepHble rpaHysbl pasmepom ot 107° <1072 .
HepocTtatok metofa — HEO6XOAMMOCTL CTabuIm3auumn CyCcrneH3nm 1 OTMbIBKK MOMN-
MEepOoB OT CTabuM3aTopos.

[Mpw rasoBoin nonMmepusaL MM MOHOMEP HaXOAMTCA B rasoBow (hase, a Mosu-
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MepHble NMPOAYKTbl — B XXUAKOM WM TBEPAOM COCTOAHMM. MeTof NPUMeHATCS A1
Moly4YeHns NONUMPONUIEHa N APYTUX NOIMMEPOB.

MonnkoHgeHcaums. Peakuus cuHTe3a noimMepa U3 CoefMHEHNI, UMEOLLMX [Be
nnn 6onee yHKUMOHaNbHbIE TPyMMnbl, CONPOBOXKAAKLLAaacs 06pa3oBaHeM HU3KOMO-
nekynapHbix npogykTos (H,O, MHs;, HCI, CH,O n ap.), Ha3blBaeTCA NOMMKOHAEHCA-
umen. MonmkoHgeHcauma 6UMYHKLUMOHAIbHBIX COeAMHEHWIA MONyYmnna Ha3BaHue fin-
HeMHOM, Hanpuwvep:

2NH, - (CH,),-COOH - NH,—(CH,), ~CO—-NH —(CH,), ~COOH +H,0
dMWHOKanpoHoBas KUCNoTa

NH, - (CH,)s ~CO = NH —(CH,), ~COOH +NH, - (CH,), ~COOH
~ NH, =(CH,), ~CO -~ NH -(CH,), ~CO ~NH - (CH,), ~COOH +H,0

nT.A.

KoHeuHbIM MpofyKTOM OyfeT nonm-g-kanpoamug [-CO-NH -(CH,), -], (Ka-
MPOH).

MoNMKOHAEHCAUMA COEANHEHWIA C TPeMA MK 6onee yHKLMOHaNbHLIMUA Tpyn-

Nammn Ha3bIBaeTCca TPeXMepHON. MprMepom TpeXMepHOI NOMKOHAEH AL CNYXUT
B3aMMO/eiCTBME MOYEBWHbI 1 (hopMarbaermaa:

NH, -CO - NH, +CH,0 - NH, -CO-NH -CH,OH;
NH, - CO - NH - CH,OH + CH,0 - CH,OH - NH-CO - NH -CH,0H ;
2CH,0OH - NH -CO - NH -CH,OH -
~ H,0+CH,0O0H-NH-CO-NH-CH,-0-CH, -NH-CO-NH-CH,OH.
Ha nepBom aTane CUHTE3NPYETCA ONIUTOMEP IMHENHOW CTPYKTYPbI:
[-CH, -NH-CO-NH-CH, -0],,.

Ha BTOpOM 3Tane npv HarpeBaHWW B KUCMOW cpeAe NPOMCXOAMT AanbHeiiLas
NONMKOHAEHCaLUMs onuromepa ¢ BblaeneHneM CH,O M BO3HMKHOBEHWMEM CETYATON

CTPYKTYpbl:

fzo %zo

——-TII—CH:——N—CH;—IIIWCHsz—CHg_ITE—CH;—

?zo ?:o fzo

———-N.—*CH;-——IT—CH;—N—CH;—-N —CH; —N —CH; —

|

?=0 ?mo

14



Takoil NofMmep HEBO3MOXXHO MPeBPaTUTb B UCXOAHOE COCTOSHME, OH He 06na-
[aeT TepMONIaCTUYHbIMM CBOMCTBAMM N Ha3bIBAETCA TEPMOPeaK TUBHbIM MoMMe-
poM.

Kpome pacCMOTPEHHOI XMMUYECKOI CBA3M MEXAY MOHOMepaMmn Npu NOSIMKOH-
AEHCaLMN BO3HMKAKOT XMMUYECKME CBSI3U MEXAY APYrMMM rpyrnnamMyM MOHOMEPOB,
HEKOTOPbIE M3 HUX NPUBEAEHbI B Tabn. 1

Tabnvua 1

XnMmMYecKume cBsisn MeXKay (hyHKLMOHaIbHbIMW FPynnamMmn HEKO T OpbIX

MOHOMEPOB, BOSHUKALLMX NPK NX NONMKOHAEH ALK

Monumep CBA3un IMpumepbl NoIMMepoB
O
Monnamnpbl | HaitnoH, KanpoH
-NH-C-
@)
Monuagmpel I [MonuatnneHTepemTanar, TeEpUeH
_C _O —
O
[MonnypeTaHbl I BalipuH, n1kpa
-0-C-NH -
O
[MonMMoYeBUHBI [ [MonMHoHameTUNeHMOYeBMHa, yPaiIoH
-NH -C-NH -
R R
| |
CWNIMKOHBI -Si-0-Si- [VMEeTUNICMNOKCAHOBBIN Kay4vyK
| |
R R

Tak Kak B rpouecce NONKOHAEHCAUMM HapsAay C BbICOKOMOJIEKYNAPHbIMU 06-
pasyoTCA HU3KOMOJIEKYNAPHbIE MPOAYKTLI, TO 3/IEMEHTHbIE COCTaBbl MOSIMMEPOB U
NCXOLHbIX BELLeCTB He COBMajaloT. STUM MOMMKOHAEHCAUMA OTIMYaeTCa OT MOoMu-
Mepu3aumu. MNonnKoHAeHcaumns NpoTeKaeT no CTyrneH4YaToMy MexaHu3my, npu 3Tom
MPOMEXYTOUHbIE MPOAYKTbI SBMAKTCA CTaOWIbHBIMU, TO €CTb MONMKOHAEHCaLMS
MOXET OCTAaHOBUTLCA Ha Nt0boK cTaammn. ObpasyroLLmecs HU3KOMONEKYNAPHbIe Npo-
AyKTbl peakumn (H,O, NHs, HCI, CH,O 1 gp.) moryT B3aMMoeincTBoBaTh C npome-
XXYTOUYHbIMW NMPOAYKTaMU NOIMKOHAEHCALMK, BbI3biBaA UX pacLuensieHne (rmaponms,
aMWHONN3, aunaon3 1 4p.), HanpumMep:
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~NH=-CO - (CH,)s ~NH=CO - (CH,), +H,0 ~ -NH-CO - (CH,), -~ NH, ~HO -CO - (CH,)), .

[M03TOMY HWU3KOMONEKYNAPHbIE NMPOAYKTbI NPUXOAUTCA YAANATb U3 PeakLuyOH-
HOW cpefpbl.

MOHO(MYHKUMOHa/IbHbIE COeVUHEHMS, NMPUCYTCTBYIOLME B PeakLMOHHOW cpeje,
B3aMMOAENCTBYIOT C MPOMEXYTOYHbIMW MPOoAYyKTaMu, 06pasys HepeaKLMOHHOCMO-
COBHble COeAMHEHMNS. DTO NPUBOAUT K 06PbIBY LiENK, MO3TOMY UCXO4HblE MOHOMEpDI
AO/MKHbI ObITb OYMLLEHbI OT MOHOMYHKLMOHAIbHBIX COeAUHEHUIA. MOHOMYHKLUMO-
Ha/lbHble COeAUHEHMS MOryT 06pa30BbIBATLCA B XO[e pPeakuum n3-3a TePMUYECKOMN
NN OKUCNNTENBbHON AECTPYKUUN MPOMEXYTOUHbIX COEAMHEHWNA. ITO NPUBOAMT K
OCTaHOBKe peakuuu MOMMKOHAEHCAUMN U YMEHbLUEHUIO MOJEKYIIPHON Macchbl Mo-
nnmMepa.

[MonnKoHAeHCaUMIO NPoBOAAT NGO B pacnsase, MO0 B pacTBope, MO0 Ha
MeX(ha3HOW rpaHuLie.

MonnkoHgeHcaumo B pacrnnase BefyT 6e3 pacTBOpUTeNei, HarpeBas MOHOMe-
pbl npn Temnepatype Ha 10 — 20 °C Bbile TemnepaTypbl NnaBneHns (pasmsaryeHms)
nonnmepos (06b14HO 200 — 400 °C). MNpouecc HauMHaeTCs B Cpefle MHEPTHOrO rasa u
3aKaH4MBaeTCs B BaKyyMe.

MNpy NoMMKOHAeHcauMM B pacTBOpPe WUCMOMb3YKT PacTBOPUTENb, KOTOPbIN
TaKXKe MOXET CNYXXWUTb a6COPOEHTOM HU3KOMOJEKYIAPHOI0 MPOAYKTA.

Me>kaszHass NoNMKoHAeHcaUMs NMPOMCXOAUT Ha rpaHuue pasfena a3 ras —
pacTBOp UM ABYX HECMELLMBAOLMXCA XKUAKOCTEN 1 0becneymBaeT nosyvyeHune no-
NIMMEPOB C BbICOKOW MOJIEKY/IIPHON MacCoW.

MeToA0M MOSIMKOHAEHCAUMM MOTyHaroT NPYMEPHO YeTBEPTYHD YacTb BbIMyC-
KaeMbIX NOMMMEPOB, HanpuMep Noan-g-kanpoamug (KanpoH), nosmrekcameTusieHa-
ounuHammug (Haiino) [- NH(CH,)¢NHCO(CH,),CO |, nonmadupbl (nonmatu-

neHTepedTanar [- (-OC)C¢H, (CO)OCH,CH, -|,), nonnypeTaHbl
|-OROCONHR'NHCO -], nonucunokcaubl  [-SiR, -O-|,, nonuauetam
[-OROCHR' | ,, heHonothopmanbaernaHbie cMosbl

— —

OH
|

L — N

MOYeBMHOGOPManbAeraHble CMObI U Ap.

Takum 06pa3omM, NOMMMEPbI MOMYYalT METOAAMU MOAMMEPM3ALMN U NMONNKOH-
AeHcaumu. MonumMepnsaums NpoTeKaeT Mo LENHOMY MexaHu3my. Mpy NoAnKoHAeH-
caLummn 06pasyoTcst Kak NonvMmepbl, Tak U HU3KOMONEKYISPHbIE NPOAYKTbI.
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"MABA 11l. CTPOEHWE NMOJIMMMEPOB

dopmMa 1 CTPYKTYpa MakpoMOJIEKY/T NOMMEPOB. MakKpoMOsIeKy bl NOMMe-
POB MOTYT UMETb Pa3/INyHYt0 reOMETPUYECKYHO (POPMY B 3aBUCUMOCTU OT CTPOEHUS
OCHOBHOW LIeNu: NIMHEHYH0, pa3BeTB/IEHHYIO U CeTYaTyto (NPOCTPaHCTBEHHYHO). J1un-
HelHble NONMMepbl 06pa3yoTCs NpPU NONMMEPU3aLM MOHOMEPOB MU NIUHEHON
MOMKOHAEHCALUN, CTPYKTYPHbIe 3BEHbS COeAVHEHbl B [J/IMHHbIE Lienn nocnieso-
BaTe/IbHO OAHO 3a APYrMM (MMEHHO TaKyt CTPYKTYPY UMEKOT MOMNITU/IEH W MO-
nmnponuaH). PasseTBNeHHbIe NOMMePbl MOTYT 00Pa30BbIBATLCS Kak Npu nosmme-
pur3aumm, Tak 1 npv NoIMKOHAeHcaumn. Pa3BeTB/ieHNe NOSIMMEPOB MPK NOMMepU3aLmm
MOXXET ObITb BbI3BAHO Mepefaqvein Lenm Ha MakpoMO/eKy 1y, POCTOM 60KOBbLIX Lienel 3a
CYET COMonMMepu3aLmMm 1 ApyruMm npuyMHamn. Pa3BeTBieHHbIe MOAMMEpPbI 06pasy-
HOTCA NPU MNOIMKOHAEHCALMN MHOTO(YHKLMOHA/TbHBIX COEAMHEHWIA, & TaKkXKe B pe3y/b-
TaTe NPVBMBKM K MaKpOMOJeKyilaM G0KOBbIX Lieneid. MpyBMBKIN MPOBOAAT MO0 NyTeM
B3aMMO/ENCTBMS NOMIMMEPOB C O/IUrOMepaMmn UM MOHOMepaMn, 60 NyTem ur3nye-
CKOro BO3[eicTBust (Hanpumep, Yy-06/1y4eHUs) Ha CMecb MosMMepa U MOHOMEPOB.
CeTyuaTble NOMMeEPbI 06Pa3ytOTCA B pe3y/bTaTe CLUMBKMN LieMein Npu By/KaHU3aumm,
06pa3oBaHUM TepMOPEAKTUBHbIX CMON U T.4.

JInHeiHble MONEKY bl COeAUHEHBI MeXY CO60 XMMUYECKUMM CBA3AMU. Dopma
MaKpPOMOJEKY/T B/IMAET Ha CTPYKTYPY M CBOMCTBA NOIMMEPOB.

JIHeHbIe 1 pa3BeTB/EHHbIE LIENW MOMMEPOB MOXHO NPeBpaTUTh B MPOCTPaHCT-
BEHHbIE CTPYKTYpPbl C MOMOLLbLIO CBETa, paguauuy UM «CLUMBAHWUA» MOL LeNCTBUEM
XUMUYECKMX peareHToB. Hanpumep, By/IKaHM3aUMIO Kay4yyKOB, OTBEpXAeHWe (PeHos-
(hopMasibAernaHbIX U NOAUAPUPHBIX CMOM UM 06pa3oBaHMe MPOYHBIX MIEHOK M Mo-
KPbITWIA U3 BbICIXaKOLLMX Maces v NPUPOAHbLIX CMOTN.

JInHeiHble 1 pa3BeTB/IEHHbIE MaKpPOMO/EKY bl U3-3a CMOCOOHOCTM aTOMOB U
rpynn BpawaTbCA BOKPYr OPAMHApHbLIX CBA3e/ MOCTOSAHHO W3MEHSOT CBOKO NPO-
CTPAHCTBEHHYIO (hOPMY, UK, APYTMMUK C/IOBaMU, UMEKOT MHOIO KOH(hOPMALMOHHBIX
CTPYKTYp. OTO CBOWCTBO 06ecrneumBaeT rmbKOCTb MakpOMOJeKy/, KOTOpble MOryT
N3rmbaTbCs, CKPyUMBaThCA, pacnpaMaATLCS. [03ToMy A1 NMHENHBIX U Pa3BETB/IEH-
HbIX MOJIMMEPOB XapaKTePHO BbICOKO3/1ACTMNYECKOe COCTOSHME, TO eCcTb Crocob-
HOCTb K 06paTtumon fehopMaunn nog AeincTBUEM OTHOCUTENIbHO HeOO/bLLMX BHELU-
HUX cui. OHKM TakxKe 06/1a4aloT TepmonnacTnYeCKUMU CBOMCTBaMM, TO eCTb CMo-
COGHbI pasMAryaTbCcs Mpu HarpeBaHUM U 3aTBepAeBaTb MPU OXNIAXAEHUN 6e3 XUMU-
YeCKMX npespaLleHunid. Tpu pa3BeTBNeHUM NOAMMEPOB 3/1aCTUYECKME U TepMoria-
CTUYECKMe CBOMCTBA CTAaHOBATCA MeHee BblpaXKeHHbIMU. [py 06pa3oBaHNN CeTyaTow
CTPYKTYPbl TEPMOMNIACTUYHOCTL TepseTca. 10 Mepe YMeHbLUeHUA AJIMHbI Lenei B
AYelikax CETOK yTpaynBaeTCca 1 3/1aCTUYHOCTbL MOMMEPOB, HaNpUMep NpPU Nepexose
OT Kay4dyKa K 360HUTY.

JInHeiHble MaKpOMONEKY bl MOTYT UMETb PErynspHy0 U HEPErynsipHyo CTPyK-
Typy. B nonumepax perynsipHoi CTPYKTYpbl OTAe/bHbIE 3BeHbS LIENW NMOBTOPAIOTCS B
MPOCTPAHCTBE B OnpeAeneHHOM nopsake. MonvmMepbl perynspHoin CTpYKTYpbl Nosy-
YWUN Ha3BaHWe CTepeoperynapHbIX. MofMMepsl, Y KOTOPbIX OTAeNbHbIE 3BEHbA pac-
MOJIOXKEHbI B MPOCTPAHCTBE GECCUCTEMHO, UMEIOT HeperynapHyro CTPyKTypy. B ka-
4yecTBe npumepa nNpuBedeM MONUMPONUIeH HeperynsapHoin (a) u perynspHon (6)

17



CTPYKTYpbI:
H CH,  CH, H H
| I I | I
a) ..—CH,-C-CH,-C-CH,-C-CH,-C-CH,-C~-;
I I I | I
CH, H H CH, CH,

CH, CH, CH, CH, CH,

| | I | I
6) ..—~CH,-C-CH,-C-CH,-C~-CH,-C-CH,-C -

| I I I |

H H H H H

CTepeoperynspHble NoMMepbl 06bIYHO MOYYarOT METOL0M MOHHOW Nonspu3sa-
LMK C UCMOMb30BAHEM KOMM/EKCHbIX KaTain3aTopoB. CTepeoperynspHoOn CTpyKTy-
poii 06M1a4at0T HaTypasibHbIA KayyyK, a TakKe HEKOTOPble CUHTETUYECKME NOvMe-
Pbl, HaNpUMep NOIMN300YTUNEH, NOANITUNEH, NoAnNponuieH. CTepeoperynsapHOCTb
CTPYKTYpPbl NU3MEHSET Ten/0Bble N MeXaHU4YecKue CBOMCTBA NOMMEPOB.

KpucTannnyeckoe cocTosiHME NOAMMEPOB. BONbLUMHCTBO NOAMMEPOB 06bIYHO
HaxoauTca B aMOP(HOM COCTOAHMM. OAHAaKO HeKOTOpble MOMMMEpPbLI B ONpefeneH-
HbIX YCNOBUAX MOTYT MMETb KPUCTa/IIMYECKYHD CTPYKTYypy. Cnoco6HOCTbIO Kpu-
CTa/1IIN30BaTLCA 00M1afal0T NULLL CTEPEOperynsapHble nonvMepsl. bnarogaps pery-
NAPHOW CTPYKTYpe U TMOKOCTU MaKpPOMOJIEKY bl MOTYT CONMMXKATLCA APYr C APYrom
Ha AOCTaTOYHO O/IM3KOe PacCTOsHUE, YTOObI MeXAy HUMU BO3HUKIN 3deKTUBHbIE
MEeXMO/eKyNSApHbIe B3aMMOAENCTBUA N [aKe BOAOPOAHbIE CBA3WN, KOTOPbIE NPUBOAAT
K YNopsagoYeHnIo CTPYKTYpbl. [pouecc KpucTanimsaumm noanvepa NpoTeKkaeT vepes
HECKONbKO CTaguid. Ha nepBoOil CTaAuMM BO3HWMKAOT Mayvykm — accoumatbl ynopsso-
YeHHO PacnonoXeHHbIX Mosiekyn. 13 nayek obpasytoTcs mbpunsbl U CeponmTbl.
dunbpunbl NpeAcTaBNAOT COO0M arperatbl Na4YeK NPoLOAroBaToi Hopmbl, a cdepo-
NNTbl — Urofibyatble 06pa3oBaHUs, paguasibHO PacxofAalimecs M3 Of4HOro LeHTpa.
HakoHel, 13 qubpunn u cdheponntos 06pasytoTca eanHUYHbIe KpucTanibl. Kpu-
CTa/IIMYECKNE MOSIMMePbI COCTOAT M3 BO/BLLIONO YMCIa KPUCTAII0B, MeXAY KOTOpbI-
MU HaxofATCA Y4acCTKM C HeynopsfoYeHHOW CTPYKTYpoil (amopdHble obnactu). Mo-
3TOMY Takue NOAMMepPbl XapakTePU3YOTCA ONpPeaeNieHHON CTeneHb0 KpUCT aniny-
HOCTW. Hanpumep, CTeneHb KPUCTa//IMYHOCTIM NOMNITUIEHA MOXET gocTurats 80%.
Hanbonee BbipakeHa CMOCOOHOCTb K 00pa30BaHWI0 KPUCTAINOB Y MOJIMONE(UHOB,
nosMamMuzioB v nomagupos. Kpuctannnmyeckoe CTPOEHNe UMEET MoMMepP KapouH.
CBOMCTBA KPUCT/ININYECKMX U aMOPGHbIX MOMMMEPOB CYLLLECTBEHHO pasnnya-
0T CA. Tak, amopHble NOMMMEPbI XapaKTepU3yoTcs 0651acTbio TemnepaTyp pas-
MArYeHns, TO eCTb 06/1aCTbi0 MOCTENEHHOrO Mepexofa W3 TBEPAOro COCTOSHWS B
XMUAKOE, a KpUCTa//IMYECKne MoMMepbl — TeMMepaTypoi nnasfeHns. HekoTtopble
MosMMepbl 06Pa3yIOT XUAKNE KPUCTAbI.
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ledopuatus

e

TemnepaTypa
Puc.2. TepmomexaHnyecKaa Kpusas nosvmepos

du3nyeckme CoCTOAHUA aMOPHbIX MoAMMeEpPOB. AMOP(MHbIE MONMMEPbI MO-
ryT HaXO04MTbCA B CTEKN000Pa3HOM, BbICOKO3/1ACTUYECKOM U BA3KOTEKYYEM COCTOS-
HUAX. 019 onpefeneHns TemMnepaTypHbIX rpaHuL, CyLLecTBOBaHUS 3TUX COCTOSHWIA
M3yyaroT 3aBMCMMOCTL JehopMauun noanmepa OT TemnepaTypbl, HA OCHOBaHUU KO-
TOPOW CTPOAT TEPMOMEXAHUYECKYHO KPpUBYHO (puC. 2).

[Mpn HU3KOW TemnepaType MOAMMEP HaxXO4MTCA B CTEK/I006pasHOM COCTOSHMU
(puc. 2, obnacTtb 1), B KOTOPOM MONMMep BefeT cebs Kak ynpyroe Teepgoe Teno. B
39TOM COCTOSIHUWM OTCYTCTBYET [ABVKEHWE KaK BCE MOJIEKY/bl, TaK W OTAENbHbIX
3BEHbEB, & MPOSABMAITCA NUWb KOMebaHWA aTOMOB OKOJIO MOJIOXEHWS PaBHOBECUS.
[Mpn NoBbIWEHWUN TeMnepaTtypbl NOANUMeP MEPEXOAMT B BbICOKO3/1aCTUYECKOE CO-
CTOSiHVE, CBOMCTBEHHOE TOJIbKO BbICOKOMOMEKY/APHBIM COefnHeHusaM (pwuc.2, 06-
nacTtb 2). BellecTBo B BbICOKO3/1aCTUHECKOM COCTOSHUM CMOCOBHO K 3HAYUTE/IbHbIM
obpaTMbIM gedhopMalmsamM, YTO 00YCMOBIEHO NOABMXHOCTbLIO 3BEHLEB N COOTBETCT-
BEHHO I'MOKOCTbIO MakpoMOeky/. MNMepemeLleHne 3BeHLEB MPOUCXOANT HE MIHOBEH-
HO, MO3TOMYy AedopmauMn NMOANMEPOB B BbICOKO3/1ACTUYECKOM COCTOSHUN UMEKOT
penakcauMoHHYH NPUPOAY, TO eCTb XapaKTepusyeTcs BpeMeHeM YCTaHOB/IEHUS PaB-
HoBecus. BbICOK031aCTUYECKOe COCTOAHME NOIMMEPOB NPOSAB/IAETCS B UHTEPBase OT
Temnepatypsbl cTeknoBaHus (T;) A0 Temnepatypbl Tekydectu (T;) (puc. 2, 0bnacTb 2)
Ecnn TemnepaTypHbIin MHTepBan T — T; A4OCTAaTOYHO LUMPOK W1 3aXBaTbIBaET 0ObIY-
Hble TeMMNepaTypbl, TO TakK/e NOAMMEPbI Ha3bIBAKOT 3/1aCTUKaMU, N 3/1acT OMepamMm
NN Kayvykamu. Mofmmepsbl ¢ y3KUM UHTepBasioM TemnepaTyp Te — Ty, CMELLEHHbIM
B 0011aCTb MOBbLILLEHHbIX TEMMEPATYpP, Ha3biBalOT NaacTUKaMu Wan naacTomepa-
MU. Mpun 06bIYHBIX TemMnepaTypax NAacTUKM HaXOAATCA B CTeK006pa3HOM COCTOSA-
HuW. [pn TemnepaTtype Bbille TeMnepaTypbl TeKyyecTu T, (puc. 2, 0651acTb 3) nNonm-
Mep NepexoauT B BA3KOTEKYYee COCTOAHME. MoBbILWEHNe TeMNepaTypbl Bbile Tp Be-
[ET K JeCcTpyKumn, paspyLUeHNo nonvmMepa. BellectBo B BA3KOTEKYYEM COCTOAHUU
Mof Ae/CTBMEM HaMPSXKEHWUIA CABUIa TEYET KaK BA3KaA XXMAKOCTb, NpuyeM gehopma-
UMa nonmmepa SBnsieTcsd HeobpaTtMMoln (NnacTUYeckoin). BA3KOTEKyYee COCTOSIHME
XapaKTepu3yeTcs NOABMKHOCTLIO KaK OTAe/IbHbIX 3BeHbEB, TaK W BCell Makpomorsie-
Kynbl. [pn TeyeHMM MosvMMepa NPOUCXOAUT pacnpsamieHne MakpoMONeKyn U ux
cOnmKeHne, NPUBOAALLEE K YCUNEHUIO MEXMONEKYNAPHOro B3aMMOENCTBUA, B pe-
3y/bTaTe KOTOPOro no/siMMep CTaHOBUTCA XKECTKUM U TeyeHue ero npekpaiiaercs.
JT0 ABMEHUe, XapaKTePHOE TO/IbKO A4/ aMOP(IHbIX NOIMMEPOB, MOMYYNIO Ha3BaHWe
MeXaHNYeCKoro CTeknoBaHnsA. Ero Mcnonb3yoT npu (HOpMUPOBaHUN BOJIOKOH U
NNeHoK. B BA3KOTEKy4Yee COCTOAHME NMOIMMEP MOXET ObITb TakXKe MepeBefeH nyTem
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A06aBneHns pacTBOPUTENEn UK NNaCTU(NKATOPOB, Harnpumep 3rMpoB HoCHOpPHON
1 (hTaneBoin KNCOT.

NTaK, nonvmMepbl MOryT UMEeTb JIMHENHYHO, Pa3BETB/IEHHYIO N CeTYaTY CTPYK-
TYPbl N HAXO4MTLCA B aMOP(HOM, & HEKOTOpPbIE NO/IMMEPLI — B KPUCTA/I/IMYECKOM CO-
CTOSHUN.

FNTABA IV. CBOVCTBA MNOJ/IMIMEPOB

BbICOKOMO/IEKYNSAPHbIE COEAUHEHUS 001a4at0T CreunuguyecKnM KOMIMIEKCOM
(PU3NKO-XMMUYECKNX 1 MEXAHUYECKMX CBOWCTB.

BaXKHeiLLne 13 3TUX CBOWCTB:

1) cnocobHOCTb 06pa3oBbIBaTb BbICOKOMPOYHbIE AHU30TPOMHbIE  BbICOKO-
OPWEHTUPOBAHHbIE BOMIOKHA U MNEHKMN;

2) CNOCOBGHOCTL K 60MbLUMM, ANUTENBHO pasBMBatOLLMMCA 06paTUMbIM Aedop-
MaLuaMm;

3) CrnocobHOCTb B BbICOKO3/1TACTUYHOM COCTOSSHUM HabyxaTb nepes pacTBOPeHU-
eM; BbICOKas BA3KOCTb PacTBOPOB.

ATOT KOMM/EKC CBOMCTB 06YCNOB/EH BbICOKOW MOMEKYNAPHOM MAcCOM, LEeNHbIM
CTPOEHMEM, a TaKXKe TMOKOCTbIO MakKpOMOJIEKYN U Hambosee NOMHO BbIPAXEH Y /in-
HeMHbIX BbICOKOMOJIEKY/ISIPHBLIX COeAUHEHWIA. Mpu nepexofe OT NIMHENHbIX LEenein K
Pa3BETB/IEHHbIM, PEAKUM TPEXMepPHbIM CeTKaM W, HaKOHel, K TyCTbIM CeTyaTbiM
CTPYKTYpam 3TOT KOMMJIEKC CBOMCTB CTAaHOBUTCA BCE MeHee BblpaXXeHHbIM. CUbHO
CLUMTbIE BbICOKOMOMEKYNAPHbIE COEAMHEHUS HEPacTBOPWMbI, HEMMaBKM U He Cno-
COOHbI K BbICOKO3/1aCTUUHBIM AehopMaLmsiM,

BbICOKOMO/IEKY ISIPHbIE COEAMHEHUA MOTYT CYLLECTBOBaTb B KPUCTa//IMYECKOM
N ampOpPHOM COCTOSIHUAX. HeobXoAmMMoe yCroBme KpUCTann3aunm — perynsipHocTb
[AOCTaTOMHO [/IMHHBIX YYaCTKOB MaKpPOMOJEKYNSPHON Lenu. B Kpuctannmyeckmx
nosMMepax BO3MOXHO BO3HMKHOBEHME Pa3HOOOPa3sHbIX KPUCTaIIMYECKUX (HOPM
(hmbpwunn, cheponnToB, MOHOKPUCTAINIOB M ApP.), TUM KOTOPbLIX BO MHOrOM Onpefe-
NAeT CBOMCTBA NOMIMMEPHOr0 Matepuana.

HesakpucTanmampoBaHHble NOSMMePbl MOTYT HaXOAUTLCS B TPeX (IU3NYECKNX
COCTOSIHUAX: CTEKN006Pa3HOM; BbICOKO3/1TaCTUYHOM; BA3KOTEKYYEM.,

BbICOKOMO/IEKYNAPHbIE COEAMHEHNA C HU3KOM (HWKe KOMHATHOW) Temnepary-
poii nepexofa M3 CTeK/I000pa3HOro B BbICOKO3/M1aCTUYHOE COCTOSIHWE Ha3blBAKOTCA
a/1acTomepamMu, C BbICOKOW — nyacTkamun. CBOMCTBa OTAE/IbHbIX BbICOKOMOJIEKYNAP-
HbIX COEVUHEHMNI ONpPefenstoTCa XMMUYECKMM COCTaBOM, CTPOEHMEM W B3aUMHbIM
pacrnosioXXeHeM MaKpOMOJeKYNn (Hag MONEKYNSPHOW CTPYKTYpPOil) B KOHAEHCUPO-
BaHHOW (pasze. B 3aBMCMMOCTM OT 3TUX (PAaKTOPOB CBOMCTBA BbICOKOMOEKYMAPHBIX
COEIMHEHWI MOTYT MEHATLCA B OYeHb LUMPOKMX Npedenax. bonblive pasnnuuns B
CBOWCTBaX BOCOKOMO/EKY/ISAPHbIX COEANHEHMIA MOTYT HabNtoAaTLCS AaXKe B TOM Cy-
yae, eCnv pasnynsa B CTPOEHMM MaKPOMOIEKY/ Ha NepPBbIiA B3rA4 U HEBENNKM.

BbICOKOMO/IEKYNSAPHbIE COEAMHEHWS MOTYT BCTYNaTb B OCHOBHOM B ClefytoLive
peakuum:

1. O6pa3oBaHMe XMMUYECKMX CBS3ei MeXay Makpomosiekynamu (T.e. CLuMBa-
Hue);
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2. Pacnag mMakpoMosneKynspHbIX Lierneil Ha oTAeNbHble, 60/1ee KOPOTKMe (par-
MeHTbI (CM. AeCTPYKUUA);

3. Peakuymmn 60KO0BbIX (DYHKLMOHA/bHLIX TPy BbICOKOMOJIEKYNSAPHLIX COeAn-
HEHWUIA C HU3KOMONEKYNAPHBIMY BELLeCTBaMU, He 3aTparvBaroLLme OCHOBHYHO LieMb U
npuMBoAsALLMEe K 06pa3oBaHMIO NOIMMepaHaoros.

BHYTpUMONEKYNsApHble peakuun, npoTeKatowme Mexay QYyHKUUOHaIbHbIMM
rpynnamy OfHOM MakpOMOJEKY/Ibl, eCTb HanpasB/ieHHas BHYTPUMOEKYNIAPHAA LMK-
nnsaums.

HekoTopble CBOMCTBa BbICOKOMOMEKYNAPHbIX COeAVMHEHWIA, Harnpumep pacTBo-
PUMOCTb, CMOCOOHOCTb K BA3KOMY TEYeHMWH0, CTabWIbHOCTb M Ap., OYeHb YyBCTBU-
Te/lbHbl K JeNCTBMI0 HEOObLUNX KOMYECTB NPUMECE U N06aBOK, pearnpyroLLmx
C MaKpoMOJsIeKyamu.

BaXKHeilLne XapaKTepuCTUKU MOSIMMEPOB — XMMUYECKMIA COCTaB, MONEKYNAp-
HO-MaccoBOe pacrnpejenieHe U MOJIEKYNSpHas Macca, CTeneHb Pa3BeTB/IEHHOCTY U
rMOKOCTN MaKPOMOJIEKY/T, CTEPEOPErynsapHOCTb 1 Apyrve. CBoCTBa NOIMMEPOB CY-
LLIeCTBEHHO 3aBUCAT OT UX XapaKTEPUCTUK.

NInHelHble NonuMMepbl  06n1adaloT  creunuguyeckumMm  KOMMIEKCOM  (DU3MKO-
XUMUYECKUX U MEXaHNYECKNX CBOMCTB. BaXkHeiLLne 13 3TUX CBOMCTB: CNOCOBHOCTb
06pa3oBbIBaTh BbICOKOMPOYHbIE aHU30TPOMHbIE BbICOKOOPUEHTUPOBaHHbLIE BOSIOKHA
W NNEHKW; CMOCOOHOCTb K BO/MbLUMM, ANUTE/IbHO Pa3BMBAIOLLMMCA 0O6paTUMbIM fe-
(hopmaumam; CrnocobHOCTb B BbICOKO3/1aCTMHYECKOM COCTOSHUM HabyxaTb nepeq, pac-
TBOPEHWEM; BbICOKas BA3KOCTb PAaCTBOPOB. ATOT KOMIJIEKC CBOWNCTB 00YC/IOB/IEH Bbl-
COKOW MONEKYNSPHOM MacCOi, LenHbIM CTPOEHUEM, a TakKXKe MMOKOCTbIO MakpOMO-
nekyn. MNpu nepexofe OT NIMHENHbIX Lenei K pa3BeTBNEHHbIM, PeAKUM TPEXMEPHbIM
CeTKaM U, HaKOHeL,, K T'yCTbIM CeTyaTblM CTPYKTYpaMm 3TOT KOMM/IEKC CBOWCTB CTaHO-
BUTCA BCE MeHee BblpaXXeHHbIM. CU/IbHO CLUMTbIE MOJIMMEPbl HePacTBOPUMbI, He-
MN1aBKN N He CMOCOOHbI K BbICOKO3/1aCTUYECKUM [edhopmauam.

Monumepbl MOTYT CYLLECTBOBATb B KPUCTA//IMYECKOM U aM(DOPHOM COCTOSHU-
AX. Heobxogvmoe ycnosue Kpuctasnnsaumm — perynsipHocTb LOCTAaTOYHO A/IMHHbIX
YYaCTKOB MakKpOMONeKy/bl. B Kpuctaninyecknx nosmmepax BO3MOXHO BO3HUKHO-
BeHMe pa3HO06pa3HbIX HagMOEKYNAPHbIX CTPYKTYP (pubpunn, ceponmtoB, MOHO-
KPUCTa/I/IOB U Ap.), TUM KOTOPbIX BO MHOrOM OMpefeniseT CBOMCTBa NOMMMEPHOrO
matepuana. HaamonekynsapHble CTPYKTYPbl B HE3aKPUCTa/ININ30BaHHbIX (aM(OpPHbIX)
nosiMMepax MeHee BblpaXKeHbl, YeM B KPUCTa/IIMYECKUX.

He3akpucTaniM3oBaHHble MOMMEPbI MOTYT HaxoauTbCA B TPEX (PU3NYECKMX
COCTOSAHMSAX: CTEK/I006pa3HOM, BbICOKO3/1aCTMYECKOM U BA3KOTeKydeM. Monnmepsl ¢
HU3KOW (HWXKe KOMHATHOW) TeMmnepaTypoil nepexofa U3 CTEKI006pa3HOro B BbICOKO-
3M1aCTNUYEeCKOe COCTOAHME Ha3bIBAKOTCA 3/1aCTOMepamu, € BbICOKOW — NiacTUKamMu.
B 3aBMCMMOCTM OT XMMWYECKOrO COCTaBa, CTPOEHMS U B3aMMHOI0O PacrnosioXKeHus
MaKpOMO/IeKy/1 CBOMCTBA MOIMMepa MOTYT MEHSATLCA B OYeHb LUMPOKMX MNpefenax.
Tak, 1,4-unc-nonnbyTagmneH, NOCTPOEHHbIN U3 TMOKMX YrNepoaHbIX Lenen, npy Tem-
nepatype okono 20° C — anacTUYHbIA MaTepuas, KOTopblil npu Temnepatype — 60° C
MepPexoauT B CTEKI006pa3HOe COCTOAHME; MOIMMETUIMETAKPUNAT, NMOCTPOEHHBIA 13
6onee XECTKUX Uener, npu TemnepaType okono 20° C — TBEPAbIA CTEKI006Pa3HbIN
MPOAYKT, NepexoisLmii B BbICOKO31ACTUYECKOE COCTOAHME nuwb npu 100° C. Llen-
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Nt0N103a — MOMIMMEP C OYEHb XKECTKUMU LeNsaMU, COeAMHEHHBIMN MEXMOSIEKYNAPHbI-
MV BOLOPOAHbIMK CBS3AMM, BOOOLLE HE MOXET CYLLEeCTBOBaTb B BbICOKO3/1acTMYe-
CKOM COCTOSIHMM [0 TeMMnepaTypbl eé pa3noXeHus. bosblune pa3inums B CBOMCTBaX
MOryT HabNto4aTbCA AaXKe B TOM C/ly4yae, ec/im pasfimyunsa B CTPOEHUN MaKPOMOJIEKY/T
Ha NepBblil B3rNA4 U HEBENIMKW. Tak, CTepeoperynsapHblil NOMCTUPON - KPUCTaIN-
4eCcKoe BELLECTBO C TeMMNepaTypoil nnasneHns okono 235° C, a HeCTepeoperynspHblIi
(aTaKTUYeCKMi1) BOOOLLE He CNOCOBEH KPUCTa/IM30BaTLCA U pa3maryaeTcs npu Tem-
nepatype okosno 80° C.

[MofMMepbl MOTYT BCTYMaTb B ClefytoLiMe OCHOBHbIE TUMbl peakuuii: obpaso-
BaH/e XMMUWYECKMX CBA3e MeXAy Makpomosiekynamu (T.e. CLUMBaHWE), Hanpumep
NpU BY/IKAHM3ALUN Kay4yyKOB, AYO6NEHUN KOXM; pacrag MakpoMOJeKyl Ha OTAesb-
Hble, 60/1ee KOPOTKME (hparMeHTbl; peakumm 60KOBbIX (DYHKLUMOHA/IbHBIX TPynmn no-
NMMEPOB C HU3KOMOJIEKY/IIPHBIMI BELLECTBaMu, He 3aTparvBatoLe OCHOBHYHO Lienb
(T.e. noNMMepaHaNOrnyHbIe NPeBPaLLEeHNs); BHYTPUMOSEKYNAPHbIE peakuun, npoTe-
Katowme mMexay PyHKUMOHaNbHbIMU Tpynnammy OA4HOW MakKpOMOJeKy/bl, HanpumMep
BHYTPUMOJIEKYIAPHaA LmKnnsauma. ClumBaHMe 4acTo NpoTeKkaeT OAHOBPEMEHHO C
AecTpykument. TpyMepom MoAnMMepaHasiorMYHbIX MPeBPaLeHnii MOXET CNYXUTb
OMbl/IEHNE MNONMBUHWNALETATa, MNpUBOAALLEE K 00pa30BaHUIO MOIMBMHUIOBOIO
cnupTa. CKOPOCTb peakLuumu noIMMepoB C HU3KOMOEKYNAPHbIMY BELLLECTBAMM YacTo
NMMMUTUPYETCA CKOPOCTbIO Anddhy3mm nocnegHnx B (hasy. Hanbonee ABHO 310 npo-
ABNAETCA B C/lyyae CLUMTbIX MonmMMepoB. CKOPOCTb B3aUMOAENCTBMA MaKpPOMOEKY
C HU3KOMOJEKYNAPHbIMW BeLLeCTBaMM 4acTO CYLLECTBEHHO 3aBUCUT OT NPUPOAbI U
PacnooXeHns CoCefHMX 3BeHbEB OTHOCUTE/IbHO pearvpyroLLero 3BeHa. 310 Xe 0T-
HOCUTCA M K BHYTPUMOJIEKY/IIPHBIM peakumsam mexay (MyHKUMOHAbHbIMU rpynna-
MU, NPUHALNEXALLMMN OAHO Lienu.

HekoTopble CBOWCTBA, TakKMe Kak pacTBOPUMOCTb, CMNOCOOHOCTb K BA3KOMY Te-
YeHWI0, CTabWNbHOCTb, OYEHb YYBCTBUTE/bHbI K AEACTBUIO HEOO/bLUMX KONYECTB
npumMeceil nnn [06aBOK, pearnpyrowmx ¢ Makpomosiekynamu. Tak, 4Tobbl npeBpa-
TUTb NIMHENHBIA NONNUMEP M3 PacTBOPMMOrO B MOMIHOCTbIO HEPacTBOPUMbINA, AOCTa-
TOYHO 06pa3oBaTh Ha O4HY MaKPOMOJIEKY Y OfHY-/BE MOMnepeyHbIe CBA3N.

4.1. XMMUYecKue CBOWCTBa MNoMMMepPOB

XVMUYecKne CBOINCTBA 3aBMUCAT OT COCTaBa, MOJIEKYNAPHOM MacChbl U CTPYKTYpbI
MoNMMepoB. M CBOMCTBEHHbI peakumy COeAMHEHUS MaKpOMOJIEKY/T MOmnepeyHbIMU
CBA3AMM, B3aMMOLENCTBUA (DYHKUMOHANbHBIX TPYNn ApYr ¢ APYroM M HU3KOMOJEKY-
NAPHBLIMU BELLLECTBAMU U AECTPYKUMW. Hannume y MakpoMONeKyn ABOMHbIX CBSA3EN 1
(hYHKUMOHa/IbHBIX TPYnmn 00YCM0B/INBAET MOBbILLEHVE PeaKLMOHHOW CNOCOGHOCTA Mno-
NMepoB. o ToW e NPUYNHE OTAEe/bHbIE MaKPOMOJIEKY bl MOTYT CLUMBATLCA More-
peyHbIMK cBA3AMM. Mpumepamn 06pa3oBaHNsA MOMEPeYHbIX CBA3e MOTYT ObITb BY/IKa-
HU3aUWs 1 NepPeBOf SIMHEHbIX MaKpOMOJIEKY/T TEPMOPEAKTUBHbIX MOSIMMEPOB B CETYa-
Tble CTPYKTYpbI. Mpy ByNKaHU3aLMy NPOMUCXOAMT B3aUMOLENCTBME KaydyKa C BY/IKaHM-
3YHOLLIMM areHToM, 06bI4HO C Cepold, ¢ obpazoBaHneM pe3nHbl (0,5 — 5% cepbl) Unm 360HK-
Ta (20% u 6osiee cepbl), Hanpumep:
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K peakumsm B3anMogencTBua (DYHKUMOHAbHBIX TPYNM C HU3KOMONEKYNAPHLIMU
BeLLleCTBaMM OTHOCATCS rasioreH1poBaHne NonmMonedmHOB, MAPOAU3 NONAKPUIATOB U
Ap.

MonvMepbl MOTYT NoABepraTbCA AeCTPYKUMM, TO €CTb PaspyLUEeHNIO Nof AencT-
BMEM KWCNOPOJa, CBETa, TeM10Tbl U pagnaummn. Hepefko AeCTPYKUMS Bbl3blBAETCA Of-
HOBPEMEHHbIM BO3[ENCTBMEM HECKOSIbKMX (hakTopoB. B pesynbtate AeCTpyKuuUn
YMeHbLLIAETCA MOJEKY/IAPHAsA Macca MakpOMO/EKY/1, U3MEHAKOTCA XUMUYECKME N r3N-
YecKue CBOWCTBA MOSIMMEPOB, B KOHLIE KOHLIOB NOMMEPbI CTAHOBATCSA HEMPUIO4HLIMM
A4 fa/bHelwero npumeHeHns. MNpouecc yxXyALeHNs CBOMCTB NMoSIMMEPOB BO BPEMEHM
B pe3y/ibTaTe AeCTPYKLMMN MAaKPOMOJIEKY/ Ha3blBAOT CTaPEeHNEM MOSIMMEPOB. A1
3aMef/IeHns AeCTPYKUMM B COCTaB MOIMMEPOB BBOAAT CTabMM3ATOPbI, Yalle BCero
aHTUOKCWNAAHTbI, TO eCTb UHTMOUTOPbLI peakumm okucneHms (pocdutbl, GeHobI, apo-
MaTnyeckune amuHbl). Ctabunmsauma 06bI4HO 06YyC/I0B/IEHA 06PLIBOM LiENN Npu B3am-
MOZENCTBMMN aHTUOKCUAAHTOB CO CBOOGOAHLIMY pauKanamun, 06pasyoLmmmncs B npo-
LLlecce peakLmmn OKMUCNEHNS.

4.2. MexaHW4ecKme CBOMCTBa MoMMepoB

MexaHu14yecKre CBOMCTBA ONPeSenstoTcs 3/1EMEHTHBLIM COCTABOM, MOJEKY/IPHONA
Maccom, CTPYKTYPOW 1 (PU3NYECKM COCTOSAHUEM MaKPOMOJIEKY.

[ns NonnMMepoB XapakTepHbl HEKOTOPble 0COBEHHOCTU, TaKMe Kak BbICOKO3/1acTu-
YECKOe COCTOsIHME B OMpeAeneHHbIX YCMOBUAX, MeXaHUYecKoe CTeK/I0BaHMe, Crnocob-
HOCTb TEPMOpPEaKTVBHbIX MakpOMO/IEKY/T 06Pa30BbIBaTh XKECTKME CeTHaTble CTPYKTYPbI.
MexaHnyeckas NPOYHOCTb NOSMMEPOB BO3PACTaeT C YBE/IMUEHVEM WX MOJEKY ISPHONA
Maccbl, NPU Nepexoae OT IMHEVHbLIX K Pa3BeTB/IEHHbIM U Aasiee CeTyaTbiM CTPYKTYpaM.
CrepeoperynsipHble CTPYKTYpbl UMEHOT 60/1ee BbICOKYKO MPOYHOCTb, YeM MOMMEpPbI C
pasynopsaoueHHoOn CTPYKTYpOoil. danbHeilee yBenmyeHe MeXaHW4ecKon npoyHOCTH
MONMMepOB HabMOAAETCA MPY UX NEPEXOfe B KPUCTA/IIMYECKOE COCTOsSHME. Hanpumvep,
paspbIBHasA MNPOYHOCTb KPUCTa/IIMYECKOrO NonmatuieHa Ha 1,5 — 2,0 nopajka BbiLLe,
4eM MPOYHOCTb aMOP(HOro MONMATU/IEHA. Y Ae/IbHas NMPOYHOCTbL Ha eAVHMLY NJIOLLAAN
CEeYEHUS KPUCTA/IIMYECKMX MONMMEPOB COM3MEPUMA, a Ha eMHMLY MacCbl Ha MOPSA0K
MPeBbLILLIAET NPOYHOCTb JIErMPOBAHHbIX CTa/EN.

MexaHnyeckas NPOYHOCTb MOSIMMEPOB MOXET ObITb TakXKe MOBbILLEHA MyTeM [O-
6aBneHNs HanoNHWUTENER, HanNpUMep CaXn U Mena, apMUPOBaHNEM BOMIOKHaMM, Hanpu-
Mep CTEK/0BOJIOKHOM.
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4.3. DNeKTpPUYeCKMe CBOCTBA NOSIMMEPOB
Bce BeLlecTBa noapasfenaroTca Ha AUINEKTPUKK, NONYNPOBOLAHUKA 1 MPOBOAHM-
Kn.

[V3NeKTPUKA UMEIOT OYeHb HU3KYKO MPoBOAUMOCTb (0 <107® om™@m™),
KOTOpas YBE/IMUYMBAETCA C MOBbILLEHNEM Temnepatypbl. 10 AeiCTBYEM BHELLIHENO 3/1eK-
TPUYECKOro Nons NPOUCXOAUT NONApPU3aLmNa ANINEKTPUKOB, T.e. Onpeae/eHHas OpueH-
Taums Monekysn. Bcnegcteme nonspusaumy BHYTPY AWM3NEKTPUKA BO3HWUKAET COOCTBEH-
HOe 3/IeKTPUYECKOE MOoJIe, KOTOPOE 0CNabnseT BO3AENCTBME BHELLHErO nons. KonnyecT-
BEHHOWN XapaKTepMCTUKON OcnabneHns BO3AENCTBMS BHELLHErO MOMA CAYXXWUT AU3NeK-
TpUYecKast MPOHMLAEMOCTb — MOKa3blBatoLLas, BO CKO/IbKO pa3 cu/ia B3auMOLenCTBuUA
[BYX 3apsA0B B AN3/IEKTPUKE MeHbLLE, YeM B BaKyyme. Bcneacteme nonspusaumm B ay-
ANEKTPUKE BO3HMKAKOT [AM3NEKTPUYECKME MOTEPU, TO €CTb MPEBPALLEHME 3NEKTPUYE-
CKOM 3Hepruu B TenoByo. Mpn HEKOTOPOM BbICOKOM HarnpsiKeHUM BHELLHErO 3/1eKTpU-
YECKOro nonst AN3NEKTPUK TEPSET CBOW 3/1EKTPOM30/IALMOHHbIE CBONCTBA. DTO Hanps-
YXEHWe Nony4vnso HazaHMe HanpsKeHWsi NPo60si, a OTHOLLEHWE HarpPsPKeHUs NPo-
6081 K TO/LLMHE AVANEKTPUKA — ANEKTPUYECKON MPOYHOCTH.

BONbLWMHCTBO NOMMMEPOB OTHOCUTCA K AN3NeKTpUKaMm. OAHaKO NX AN3NeKTpuYe-
CKWe CBOWCTBA NieXkaT B LUMPOKMX Npefenax 1 3aBuUCAT OT COCTasa U CTPYKTYPbl Makpo-
MOJIEKY/. [IM3aNeKTpUYecKmne CBONCTBA B 3HAYMTE/IbHON CTEMEeHW OMpeaenstoTca Ham-
YmeM, XapaKTepoM M KOHLEHTpaLMein NoSPHbIX rpynn B MakpoMosekynax. Hanmuve y
MakpOMO/EKYN TaNOreHHbIX, TMAPOKCUAHBIX, KapOOKCUAHLIX W APYrMX MONAPHbIX
rpynn yxyalaet AuaNeKTpUYecKne CBOMCTBA MOSIMMEPOB. Hanpumep, AvanekTpuye-
CKas NPOHMLUAeMOCTb NOMMBUHUNXIOPUAA B 1,5 pasa Bbllle, YAe/bHOe 3/IeKTPUYecKoe
COMPOTUB/IEHME W 3MIEKTPUYECKAs MPOYHOCTb HAa MOPALOK HVDKe, a AM3NEKTPUYeCKme
noTepu Ha ABa NopsiAKa Bbllle, YeM aHa/IorNYHble NoKasaTeny y nonmatuneHa. Moato-
MY XOPOLUMMMW AM3NEKTPUKAMU SBMISKOTCA MOMMMEpPbI, HE UMELOLLME MONSPHbIX rpynmn,
Takue, Kak (ToponacT, NOMMATUAEH, NONMU306YTUMEH, NOAUCTUPON. C YBENMYEHNEM
MO/IEKYNAPHO MacCbl MOMMepPa YNy4LLarTCA ero AManeKTpuyeckme coictsa. Mpu
nepexofie OT CTEKI006Pa3HOr0 K BbICOKO3/TaCTUYECKOMY W BA3KOTEKYYEMY COCTOSAHMUAM
BO3pacTaeT y/e/lbHas 3MeKTpuYecKas MpoBoAMMOCTb NOMMMEPOB.

AneKTpuyeckas NPOBOAUMOCTb [AU3MEKTPUKOB 00YC/OB/EHA [ABMXKEHWEM WOHOB,
06pasyloLmMXca Npu LecTPYKUMU MOIMMEPOB, a Takke Auccoumaumein npumMecen,
BK/THOYast HU3KOMOJEKY IIPHbIE MPOAYKTbI MOSIMKOHAEHCALMN, PacTBOPUTENN, SMY/Ibra-
TOPbI, MHALMATOPbI M KaTanm3aTtopbl MovMmepusaumn. Moatomy Ans ynydwieHus au-
ANEKTPUYECKMX CBOINCTB HEOOXOAMMO YAaATb MPUMECU M3 MOIMMEPOB.

HekoTopble (DYyHKUMOHa/IbHbIE TPYMMbl, HANpPUMep rMAPOKCUAHbIE, 06YCNOB/MBa-
0T rMAPONILHOCTL NONMMEPOB. Takue NoSMMEPbI MOrOWA0T Body. Hanmuve Bodb!
MPUBOANT K MOBbILLEHWNIO 3/IEKTPUYECKON NMPOBOAMMOCTI MOMMMEPOB, NO3TOMY MApPO-
KCMIHbIEe rpynnbl CTPEMATCA CBA3ATb MEXAY COB0M UK ¢ ApyruMum rpynnamm (peakums
KOHZeHcauun).

[MonMMepHble AMANEKTPUKN LUMPOKO NMPUMEHSIOTCS B 3/IEKTPOTEXHUKE N paanoTex-
HUKE KaK MaTepuasibl PasfIyHbIX 3MEKTPOTEXHUYECKUX U3AENUI, 3aLLUMTHBIX MOKPbITUN
Kabenei, NpoBoA0B, U30/ALMOHHBIX 3MasIei 1 NaKoB.

TaK, y NONMMEPOB MOXHO BblAENNTb CNeaytoLLMe 0COGEHHOCTH:
\
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Ocobble MexaHU4YeCcKne CBOMCT Ba:

— 9M1aCTUYHOCTb — CMOCOOHOCTb K BbICOKMM 06paTUMbIM AethopMaumsam npu oT-
HOCUTENbHO HEBO/bLLION Harpy3ke (KayuyKku);

— Masias XpynKocTb CTEKI000pa3HbIX 1 KPUCTASITIMYECKMX NOSIMMEPOB (NnacTMac-
Cbl, OpPraH14yecKoe CTEK/0);

— CMOCOGHOCTb MakKpOMOJIEKYNT K OpPUEHTauuMn Nof LeCTBMEM Harpas/ieHHOro
MeXaHW4eCcKoro nosisi (MCnosb3yeTcs NpPu N3roToB/IEHNM BOJIOKOH U MNEHOK).

Oco6eHHOCT U pacTBOPOB MOMMEPOB:

— BbICOKas BA3KOCTb PacTBOpa Npu Masioii KOHLEHTpaLmm noammepa;

— pacTBOpPeHVEe NOMMMepPa NMPOUCXOANT Yepes CTaauio HabyxaHus.

Ocobble XMMMYECKMe CBONCTBA:

— CMOCOBHOCTb PE3KO M3MEHSTb CBOM (DM3NKO-MEXaHNYeCKMe CBOWCTBA MOJ fAein-
CTBMEM MasibIX KOMIMYECTB peareHTa (By/IKaHM3aUmMs Kaydyka, Jy6neHne KOX v T.1.).

Ocobble CBOWCTBA NOMMMEPOB OOBACHAKOTCA HE TOMbKO GO/bLLOIA MONEKYNAPHOW
Maccou, HO 1 Tem, YTO MaKpOMO/EKY bl UMEHOT LIeNHOe CTPOeHMe 1 061afaroT YHM-
KaulbHbIM /151 HEXXMBOW MPUPOLbI CBOMCTBOM — FMOKOCTHHO.

MMABAYV. NMPMEHEHWE MNOJIMMEPOB

Ha ocHoBe nonnMepoB NOAyYatoT MacTMacChbl M KOMMO3ULMOHHbIE MaTepuasbl
(KOMNO3UTbI), BOMIOKHA, NO/IMMEPHbIE NNEHKW, PE3VHbI, NIaKW, KNEW.

MonmMmepbl LUMPOKO NPUMEHSKOTCA BO MHOMMX 06/1aCTsX Ye/IOBEYECKOW AesTeSb-
HOCTW, YA0BNETBOPSASA MNOTPEOHOCTM pasIMYHbIX OTPAc/el NPOMbILLIEHHOCTH, CENbCKO-
ro X0341CcTBa, MeAMLMHbI, KyNbTypbl U BbiTa. B nocnegHve rodbl HECKONbKO U3MEHU-
nacb 1 OYHKUMS NOAMMEPHBIX MaTepUanoB B NIHOOOI OTpac/aun, 1 cnocodbl MX NosyYe-
Hus. MonuMepamM CTaiv [0BEpPATb BCe G0Mee OTBETCTBEHHbIE 3adauun. V13 nonmmepos
CTa/IN M3roTaB/MBaTb BCe 6O0/IbLLUE OTHOCUTENILHO MESKMX, HO KOHCTPYKTUBHO CIOXKHbIX
1 OTBETCTBEHHbIX AeTa/leil MalMH 1 MEXaHM3MOB, M B TO XKe BPeMs BCe Yallle nonvme-
Pbl CTa/IM NPUMEHSTLCA B M3rOTOB/IEHNW KPYMHOrabapuTHbIX KOPMYCHbLIX AeTanei Ma-
LUMH N MEXaHM3MOB, HECYLLIMX 3HAYMTE/bHbIE HAarpy3Ku.

Cdpepbl NPUMEHEHUS:

TpaHCNopT — MCNOMb3yeTCA B aBTOMOOW/IECTPOEHWN, BK/OYas MPON3BOACTBO Ky-
30BOB aBTOMOOW/IEN, IPY30BMKOB, aBTOOYCOB, MOTOLMK/IOB, 3am4acTeli Ans HUX, Takke
[BUraTesiel U CUCTEM 3aXUraHms. Kpome TOro nonvMepb! TakoKe akTUBHO UCMO/b3YHOT-
CA B CTPOUTENLCTBE aBUATEXHUKW, KOpabsiei, XKene3HOA0POXHOro, BOEHHOTO Y KOCMU-
4ecKoro obopyaoBaHus.

YnakoBka — OYTbI/IKA, KOHTEHEPbI, KOPOOKM, YallKW, Tapenku, naeHKKW, rmokas
ynakoBka (MeLUKW, Ky/bKW, NakeTbl), NanneTbl, AWLMKNA, KacceTbl, 606MHbI, 6e4YeBKM,
NEHTbI N T.4,

CTponTensCTBO — NPUMEHSIOTCS B NMPOU3BOACTBE TPYO, akBEAYKOB, APEHKHbIX
N VPPUFaLMOHHBIX CUCTEM, U30M15ILMK, BOLONPOBOAHLIX CUCTEM, CO(MTOB, BbIBECOK,
HaMo/bHbIX NOKPbITWIA, KPbILW, NaHenel, ABepei, OKOH, OKOHHbLIX paM, MOAOKOHHWKOB,
CaHTEXHWKMW, NECTHULL, PELLETOK, Orpag, nepun, YexnoB A4s NepeaBidKHbIX CTPOEHUI 1
T.0.

ANEKTPOHNKA U 3NEKTPOTEXHUKA — CTUPA/IbHbIE U CYLUWbHbIE MalUWHBbI, KOH-
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ANLIMOHEPbI, OCBETUTE/bHbIE NPUOOPLI, MOPO3UIbHUKN, XONOAWUMBHUKA U pedprkepa-
TOPbI, PaAVONPUEMHIMKI, TENEBM3O0PbI, TeNIE(OHbI, OP1CHAsA TEXHMKA, 3/IeKTPO06opYA0-
BaHve, U3MepuTeNbHOe 060pYyA0BaHNE, CPeACTBa CBA3W, KOMMOHEHTbI 3/IEKTPOTEXHUKM,
BK/IO4as MOMyrnpoBOAHUKK, pe3ncTopbl, 6atapen, NpoBoa, kabenu, TeneoHHbIe arna-
paTbl (MOBU/IbHbIE U KaKne Yro4Ho) U T.4,

Mebenb — ecTkast Mebesib, BKNOYast ObITOBYH, KYXOHHYH, CafoBYHO, CMUHKU
KpoBaTel, O(MCHYH, LLKOMbHYHO Mebenb, CUAeHbS ONS CTaAUOHOB, ANA NYy6/NYHbLIX
30aHnin, Mebenb N4 PecTopaHoB; MsArkas Mebesb, MMUTAUWA [epeBa, AeKopaTuBHas
Me6esb, NOAYLLKM, KOBPUKW, 3aHABECKW, YKaJTHO3M, LLTOPBbI, CTaBHW, HABECHI, TEHTbI, Me-
PEHOCHbIE /TaMrbl, TOPLLEPbI, MaTepuasibl ANS OTAENKA CTEH U T.4.

MoTpebuTensckan cepa — 0AHOPA30Bas nocyaa, 6arax, KHOMKW, pyyHble CyM-
KW, OfleXKaa, YKpaLLeHus, cagoBoe 060pyaoBaHme (419 ra30HOB U y>Kaek), KOPOOKM A/1s
Nbfa, rOpPLUKM 4715 LBETOB, MeAMUMHCKOe 060pYyA0BaHMe, LUNPULLbI, UFPYLLKX 1 CNop-
TVBHble TOBapbl, KPeANTHbIE KAPTOUKM U T.4.

MalUnMHOCTPOeHNE — BCe MbIC/IMMbIE BWAbI MPOMBILLIEHHOIO 060PYAOBaHNUS,
[BUraTenv 1 4actu TypouH; hepMepcKme 1 CaloBble MaLLWHBI, CTPOUTEIbHbIE MaLUWHBI,
OypoBble YCTaHOBKW, He(PTSAHOE 060pYya0BaHKe, 060pyaoBaHME ANA XMMUYECKON Npo-
MbILL/IEHHOCTW, apTUIIEPUIACKOE U OTHECTPE/IbHOE OpYXKUNEe U T.4.

Kneun, Kpacku, NOKpbITUA — Kien, Matepuan ans ynioTHeHWs, NOKPbITUA Gymar
(Tak Ha3blBaemMoe Me/fioBaHUe), NneyaTHble KPacKu, pucoBasibHble KPacku, laku, 130/1s-
LIMOHHbIE NlaKKW, 3Maiv 1 T.4,

5.1. InacTmaccbl U KOMMO3UTbI

[MnacTmacchl — 3T0 Matepuanbl, Cofepxxatlme Noanmep, KOTopblin Npy opmu-
POBaHWW M3AeNnNsA HaXO4MTCA B BA3KOTEKYYEeM COCTOSIHWW, a MPW ero aKcnayataumm —
B CTek/1006pa3HoM. Bce nnactMacchl MofapasfenifatoTcs Ha peakTonnacTbl U TepMO-
nnactbl. Mpu hopMoBaHMM peaKToMIacTOB MPOUCXOANUT HeobpaTUMas peakums oT-
BepAeBaHuA, 3ak/oyatowascsd B 06pa3oBaHUM CETYATON CTPYKTYpbl. K peaktonna-
CTam OTHOCATCA MaTepumasibl Ha OCHOBe (heHosoopManbaernaHbIX, MOYeBUHOMOP-
MalbAErNAHbIX, 3NOKCUAHBLIX U APYrux cMos. TepMoniacTbl COCO6HbI MHOFOKpAT-
HO MepexoiuTb B BA3KOTEKYYEE COCTOSHME MPU HarpesaHWM 1 B CTeK1006pasHoe —
npu oxnaxaeHun. K tepmoniactam OTHOCATCA MaTepuasibl HA OCHOBE MOIU3TUSIEHA,
NoNMTETPATOPITUIEHA, NOANMPONUIEHA, NOANBUHUAXI0PUAA, NOIUCTUPONA, NOMN-
amunzoB 1 gpyrux noanmepos.

Kpome nonvmMepoB B COCTaB NacTMacc BXOAAT MAacTU(IMKATOPbI, KpacuTenu v
Hano/iHuTenun. MnacTugukaTopbl, Hanpumep, AUOKTUAQTaNaT, AMoyTuicebalmHar,
X/IOPUPOBaHHbIN NapaguH, CHUXaKOT TeMNepaTypy CTEK0OBaHMA U MOBbLILWAKOT TEKY-
4eCTb nonnmepa. AHTMOKCUAAHTbLI 3aMef/IA0T LECTPYKUMIO NOAMMepPoB. HanonHu-
TeN YNYULIaKT (IU3MKO-MeXaHUYeCKne CBOMCTBA NoMMepoB. B KayecTse HanosHu-
Teflei NPUMEHAIOT MopoLLKkK (rpaduT, caxa, Men, Metann v T1.4.), 6ymary, TKaHb.
Ocobyto rpynny njacTMacc CoCTaBIAKT KOMMO3NUTHI.

KomMnosnumoHHble maTepuasbl (KOMNO3UTbI) — COCTOAT U3 OCHOBbI (Opra-
HWYECKOIN, NONMMEPHON, YrNepoAHON, MeTa//IMYeCKOn, KepaMUYEeCKOoin), apMUPOBaH-
HOW Haro/HWUTeNeM, B BUE BbICOKOMPOYHbLIX BOJIOKOH UM HATEBUAHBIX KpUCTaIoBs. B
KayecTBe OCHOBbI UCMO/b3YHOTCA CUHTETMYECKUE CMOJbI (aNIK1AHbIe, heHomojopMaib-
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AernfHole, anoKcuaHbIe U Ap.) 1 nonmmeps! (Nosmammasl, gToponnacTbl, CUINKOHbI 1
Ap.).

ApMUpyHOLLIME BOMIOKHA M KPUCTa//Ibl MOTYT ObITb METa/IIMYECKMMMU, NONMEP-
HbIMW, HEopraHNMYecKUmm (Harnpumep, CTEKNAHHLIMW, KapOuAHbIMW, HUTPUAHLIMA,
GOPHbLIMK). APMUPYHOLLME HAMOMHUTENN B 3HAYMTE/IbLHOW CTEMEHU ONpefenstoT Mexa-
HUYeCKMe, TeNNOU3NYECKNE U 3NEKTPUYECKME CBOMCTBA NOMMEPOB. MHOr1e KoMMo-
3ULMOHHbIE NONMMEPHBbIE MaTepuasbl MO MPOYHOCTM He YCTynaroT MeTasinaMm. Komno-
31UTbl HA OCHOBE MO/IMMEPOB, aPMUPOBaHHbLIX CTEKI0BO/IOKHOM (CTEK/IONIACTMKM), 06-
NajatoT  BbICOKOW  MEXaHWYeCKOM MPOYHOCTbIO  (MPOYHOCTLIO  MpU  pa3pbiBe
1300 — 2500 MT1a) 1 XopoLUMMM 3NIEKTPON30ALMOHHBIMI CBOMCTBaMU. KOMMO3UTbI Ha
OCHOBe MO/IMMEPOB, apPMMPOBaHHBIX YIIEPOAHLIMU BO/TOKHaMKU (YreniacTuku), code-
TatoT BbICOKYHO MPOYHOCTb M BUOPOMPOYHOCTL C MOBbILLEHHOW TEMI0MPOBOAHOCTbLIO U
XUMWYECKOI CTOMKOCTbIO. BoponnacTukm (HanofHUTENM — GOPHbIE BOMIOKHA) UMEKOT
BbICOKYIO MPOYHOCTb, TBEPAOCTb M HN3KYHO NOM3YYECTb.

KomMnosnTbl Ha OCHOBe MOMMMEPOB WCMONb3YHTCA KakK KOHCTPYKLUMOHHbIE,
3NEKTPO- U TEenION30ALNOHHbIE, KOPPO3NOHHOCTOMKIME, aHTU(PUKLMOHHbIE MaTe-
puasbl B aBTOMOOW/IbHON, CTAHKOCTPOUTENIbHOW, 3M1EKTPOTEXHUYECKOW, aBUaLMOH-
HOWN, PagnOTEXHMYECKOWN, FOPHOPYAHOW MPOMbILLIEHHOCTU, KOCMUYECKON TEXHUKE,
XMUMMUYECKOM MALLMHOCTPOEHNM U CTPOUTENbCTBE.

PegokcnTbl. LLMpoKoe MpUMeHeHWe MOAyYUIn MoSIMMEPbl C OKUC/IUTENIbHO-
BOCCTaHOBUTE/IbHbIMW CBOMCTBaMU — PefoKCUTbI (C pefoKC-rpynnaMu uav pepok-
CUOHUTBI).

5.2. BonokHa

BonokHa nosyyatroT nyTem npofasnnBaHuUs pacTBOPOB WM pacn/iaBoB nosvmMe-
POB Yepe3 TOHKMe 0TBEPCTUA ((PMNbepbl) B NIaCTUHe C NMOCIeAyoWmMM 3aTBepaeHN-
em. K BO/NOKHOO6pasyoLWmm noanmepam OTHOCATCA NOAvaMuAbl, MOIMAKPUIOHUT-
pwnbl 1 ap.

BonokHa — 370 NosmMmepbl IMHEMHOIO CTPOEHWS, KOTOPbIE NMPUIOA4HbLI ANS U3r0-
TOBJIEHWNSA HUTEN, XXIYTOB, TEKCTU/IbHbIX MaTepuaos.

[MpUpoLHbIE BOSTOKHA MO MPOUCXOXAEHUIO AeNIATCA Ha:

— pactuTenbHble (X10MOK, NIEH, NeHbKa 1 T.4.);

— XKMBOTHbIE (LUepCTb, LUENK);

— MUHepasbHble (acbecT).

XVMUYeCcKme BOMIOKHA MOJy4aroT U3 pacTBOPOB WM Pacn/iaBoB BO/IOKHOOOpa-
3yHOLWMX NoNMMepoB. VX noapasgenstoT Ha:

— WCKYCCTBEHHbIEe, KOTOpble MOMy4aroT U3 MPUPOAHLIX MOMMMEPOB WU MPO-
AYKTOB UX nepepaboTKu, rnaBHbIM 006pa3oM M3 Le/NkI03bl U ee 3MpoB (BMUCKO3-
Hble, aLeTaTHble U 4p.);

— CUHTETUYECKME, KOTOPbIE NOMYyYatoT N3 CUHTETUYECKMX NONNMMEPOB (KarpoH,
NaBCaH, 3HaHT, HainNoH n ap.).

XMmnyeckume BoJ/IOKHa
XMMUYECKMEe BOMOKHA AeNATCA Ha UCKYCCTBEHHbIe U CUHTETUYecKMe. VIcKycCT-
BEHHbIE BO/IOKHA M3rOTOB/IAOT U3 NPUPOAHbLIX BbICOKOMOJIEKYNAPHBIX COeAVHEHWN,
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B OCHOBHOM W3 LieNtono3bl. CUHTETUYECKNE BOMOKHA U3rOTaBMBAOT U3 CUHTETU-
YeCKUX BbICOKOMONEKYNSPHbIX COEANHEHWIA.

XMMNYeCKMe BOMIOKHA 13rOTaBNBaAOTCS B BUE GECKOHEUYHO HUTU, COCTOSLLE
13 MHOTUX OTZAENbHbIX BOMIOKOH W/ U3 OHOTO BOJIOKHA, U/ XKE B BIAE LUTaNebHO-
ro BO/IOKHA — KOPOTKMX OTPE3KOB (LUTanenek) HeKPy4YeHoOro BOMOKHA, [A/IMHA KOTO-
PbIX COOTBETCTBYET [/IMHE BOJIOKHA LLUEPCTVM MAM Xnonka. LLTtanenbHoe BOMOKHO
aHaNOrMYHO LIEPCTU UAK XNONKY CAYXWUT MOAYNpoayKTOM ANs MOyYeHMs MPSHKU.
Mepen NpsaeHnem LUTaneslbHoe BOSIOKHO MOXET ObiTb CMELLAHO C LLEPCTbI0 WK
XNOMKOM.

[MOHATYE O TEXHOI0rMM U3rOTOB/IEHNSA XUMNYECKUX BOSTOKOH

MepBas cTagma npowecca NPou3BOACTBA /TOO0r0 XMMUYECKOr0 BOIOKHA 3aK/H0-
4aeTca B NPUIroTOBNEHUW NPAANILHOM MacChl, KOTOPYHO B 3aBUCMMOCTM OT (PU3NKO-
XMUMUYECKNX CBOMCTB MCXOAHOI0 MOMMepa nosiyyatoT pacTBOPEHMEM ero B Noaxo-
[ALLEM pacTBOpPUTENe UM NMepeBoAOM ero B pacnas/ieHHOe COCTOsIHNMe.

[MoNyyYeHHYHO BA3KYH YXMAKOCTb TLLATE/IbHO OYMLLAK0T MHOTOKPATHbIM (OU/bT-
POBaHVEM W Y[aNA0T TBepAble YacTULbl U My3blpbKK BO34yXa. B cnyyae Heobxoan-
MOCTW pacTBop (M1 pacnsae) AONOMHUTENIbHO 06pabaTbiBaloT — A06aBNAKOT Kpacu-
Tenun, NoABepratoT «Co3peBaHMo» (BbICTaMBaHWIO). ECNN BbICOKOMONEKYNISPHOE Be-
LLLeCTBO MOXKET OKUC/IUTb KWUCNOPOL BO3AyXa, TO «CO3peBaHue» MPOoBOAAT B aTMO-
cthepe MHEPTHOrO rasa.

BTopas ctagua 3aknioyaetcs B (DOPMMPOBAHUKM BOSIOKHA. 15 (hopMMpOoBaHUA
pacTBOp WK pacrnnas Mnosmmepa C NOMOLLbIO CneunaibHOro 403NPYHOLLEro YCTPOi-
CTBa MOAAETCA B TaK Ha3blBaeMyO (puibepy. Punbepa npeacTaBngaeT cobom HeboNb-
LLIOW COCY/ M3 NPOYHOr0 TEMJIOCTOMKOIO U XMMUYECKM CTOMKOro Martepuana c nno-
CKUM [QHOM, MMeKLWMM 60/blioe Yncio (40 25 TbIC.) MaseHbKUX OTBEPCTUN, fua-
MEeTP KOTOPbIX MOXET Konebatbes oT 0,04 go 1,0 mm.

Mpy popmMmpoBaHMM BOJTIOKHA U3 pacrnsiasa NnosvMMepa TOHKME CTPYMKK pacnna-
Ba U3 OTBEPCTMIN (DU/IbePbI NOMaAalT B NPOCTPAHCTBO, e OHW OXNaXKAAKTCA U 3a-
TBepAesatoT. Ecnm opmmpoBaHme BOSIOKHA NPOM3BOAMTCA M3 pacTBOpa NoAnmepa,
TO MOryT ObiTb MPUMEHEHbl [Ba MeTofa: CyX0e (hOpMUpPOBaHWE, Korfga TOHKue
CTPYMKM NOCTYNatOT B 060rpeBaeMyto LWaxTy, rae noj 4ecTBUEM LUPKYIMPYOLWEro
Tena0ro Bo3ayxa pacTBOPUTESb YNeTYUMBAETCA U CTPYKW 3aTBEPAEBAOT B BO/IOKHA,;
1 MOKpOe (hopMMpoBaHKe, KOrga CTPYKN pacTeopa noanumepa 13 guibepbl nonaga-
0T B TaK Ha3bIBaeMYO 0CaAUTE/IbHYIO BaHHY, B KOTOPOW NOJ AeCTBMEM Pas3/INYHbIX
COAepXalmnxcs B HelW XMMUYECKNX BELLLECTB CTPYNKKM NOMMepa 3aTBEPAEBAOT B BO-
NOKHa.

Bo Bcex cnyyasx popmmpoBaHme BOJIOKHA BEAETCA NOJ, HaTshkKeHWeM. 3To aena-
eTca Ans TOro, YTobbl OPUEHTMPOBaTL (PaCcnONOXNUTbL) NIMHENHbIE MOJSIEKY bl BbICO-
KOMOJIEKY/IAPHOI O BELLLeCTBA BAO/Ib OCY BOMIOKHA. ECNM 3TOro He cenartb, TO BOMOK-
HO OYZeT 3HaUUTEe/IbHO MeHee NPOYHbIM. 15 NOBBIWEHNA MPOYHOCTU BOIOKHA Ero
06bIYHO [OMOHUTENILHO BbLITATUBAIOT MOC/E TOr0, KAK OHO YaCTUYHO WU MOJIHO-
CTbO OTBEPAEeT.

[Mocne popmmpoBaHMS BOOKHA COOMPAIOT B MYYKM WIN XKIYTbl, COCTOALLME U3
MHOIMX TOHKMX BOJIOKOH. [M0/lyYeHHble HUTWU NPOMbIBAIOT, NMOABEPratoT Crneunaib-
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HO 06paboTKe — MbINIOBKE UK 3amMac/IMBaHUIO (419 06/1ervyeHnst TEKCTUIbHON nepe-
paboTKN) UK BbICYLLMBAIOT. [OTOBbIE HATU HaMaTbIBAlOT Ha KaTyLUKU UK LMY/,
Mpy NPOM3BOACTBE LLUTAME/IbHOTO BOJIOKHA HUTU PEXYT Ha OTPe3Ku (LuTanenbKu).
LLITanenbHOe BOTOKHO COBMPALOT B KUMbl.

[MprpoLHbIe BOJTOKHA

[MprpoLHbIE BOMIOKHA — 3TO HaTypasibHble TEKCTU/IbHbIE BOIOKHA, 06pasytoLLme-
CA B MPUPOLHbIX YC0BUAX, NPOYHbIE U TMOKUEe Tena MasibiX MOMepeyHbIX pa3sMepos U
OrpaHNYeHHOW 4/IMHbI, MPUTOAHbIE 415 U3rOTOBEHUS MPSXXM UAN HEMOCPeACTBEHHO
TEKCTU/IbHbIX U3AeNnin (HanpuMep, HeTKaHbIX). OAMHOYHbIE BOMIOKHA, He Jenswmecs
B MPOLO/IbHOM HanpasieHun 6e3 paspyLUeHus, Ha3blBatoTCA 3/1eMeHTapHbIMU (BO-
NOKHa 60/1bLIOIN A/IMHbI — 3/IEMEHTaPHbIMW HUTAMM); HECKO/IbKO BOMTOKOH, NPOAO/Ib-
HO CKpEn/eHHbIX (HanpuMep, CKNeeHHbIX) MeX4y CO00i, Ha3blBatOTCA TEXHUYECKU-
MU. 10 NPOUNCXOXAEHWNIO, KOTOPOE OrnpefenseT U XMMUYECKNIA COCTaB BO/TIOKOH, pas-
NNYaOT BONIOKHA PaCTUTENBHOIO, XXMBOTHOIO Y MUHEPA/ILHOTO NMPOUCXOXKAEHNS.

BosoKHa pacTnTesibHOro MNPOUCXoXAeHNSA

BonokHa pacTuTesIbHOro NPOUCXOXKAEHUA (POPMUPYIOTCA Ha MOBEPXHOCTU Ce-
MsH (XN0MoK), B CTe6NsxX pacTeHuid (TOHKWe CcTebeBble BO/IOKHA — NIEH, pamu; rpy-
Oble — [KYT, NeHbKa M3 KOHOMMN, KeHath U 4p.) U B INCTbAX (XKeCTKUe NNCTOBbIe BO-
NOKHa, Hanpumep, MaHWIbCKaa neHbka (abaka), cusanb). O6Lee Ha3BaHWe CTebne-
BbIX M JINCTOBbIX BOJIOKOH — NIy6siHbIE. PacTUTeNbHble BOSIOKHA MPeLCcTaBsatoT coboM
O[VHOYHbIE KNETKM C KaHa/IOM B LieHTPa/IbHOW YacTu. pu nx hoopmmuposaHnm obpa-
3yeTcs CHavana Hapy>XHbIin C/lol (NepBMYHas CTEHKA), BHYTPM KOTOPOro NMOCTEerNeHHO
OTK/MaAbIBAKOTCA HECKONbKO [ECATKOB C/I0EB CUHTE3MPYHOLLEeCs Lenntosossbl (BTO-
pUYHas cTeHKa). Takas CTPYKTypa BOJIOKOH onpefenseT 0COOeHHOCTN UX CBOWCTB —
OTHOCUTE/IbHO BbICOKYHO MPOYHOCTb, HEOO/bLUIOE YANIMHEHWE, 3HAUUTENIbHYIO Bfaro-
eMKOCTb, & TaKXXe XOpPOLUYH HaKpaliMBaeMOCTb, 00YC/IOB/IEHHYIO 60/bLLION Mopuc-
ToCTbtO (30% 1 60nee).

BakHeliLee TEKCTU/IbHOE BOMIOKHO — X/10MOK. CeMeHa X/10MnyaTHUKa, OnyLeH-
Hble BO/IOKHOM, Ha3bIBaKOTCA X/I0NMKOM — CbIpLOM. [pu ero neperuyHoin o6paboTke oT
CeMsiH Moc/efoBaTe/lbHO OTPbIBAKOT X/10MOK — BOJIOKHO (AnnHa > 20 mm), 6onee Ko-
POTKME BOMOKHA (NyX, WAW NNHT) 1 nognylwek (4ennHT, AnvHa go 5 mm). Coctas
Xnonka-BosiokHa (% no macce): uenntonosa 4o 96%, neHtos3aHbl 1,5-2,0, XXupbl K
BOCKM 1, a3oTocofeprkaiine n 6enkosble Bewectsa 0,3, 30na 0,2-0,4. Mpsxy 13 ato-
ro BO/IOKHA MPUMEHSAOT (MHOr4a B CMecu C ApYrMu MPUPOAHBIMU UM XUMUYECKN-
MW BOJIOKHaMu) A18 BbIPpabOTKM TKaHei 6bITOBOrO M TEXHUYECKOro HasHaueHus,
TPUKOTaXKa (NPenMMyLLeCTBEHHO 6eNbeBOro M Yy/I0HHOI0), rapAMHHO-THONIEBbIX U3[e-
NNIA, BEPEBOK, KaHATOB, LUBEMHbLIX HUTOK M Ap. HenocpeACTBEHHO W3 X/OnKa-
BO/IOKHA M3rOTaB/IMBAKOT HETKaHbIE 1 BaTHbIE N3Ae/ns. XI0MoK HU3LIMX COPTOB, MyX
M MOAMOAYLUEK MPUMEHSAOT AN1A MOYyYeHUS 3PUPOB LeTton03bl. OCHOBHbIE X/10M-
KoBoA4eckue cTpaHbl — cTpaHbl CHIC (okono 25% muposoro céopa), Kutai, CLUA,
NHang, MNakuctaH, Typuus, Ervner.

Jy6siHbIe BOMOKHA BbIAENAOT U3 PacTeHWn rNaBHbIM 00pa3oM B BUAE TEXHUYe-
CKMX BOJIOKOH. Cpean TOHKOCTebe/bHbIX BO/IOKOH Hambosee BaxKeH ieH (COAEPXUT
0K0/10 80% uenntono3bl, 4o 8% neHTo3aHOB, 6onee 5% nNUrHuHa), cpeam rpybocTe-
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GeflbHbIX BOMIOKOH OCHOBHOE 3HayeHve MMerT MKYT (okono 70% uenntonossbl, 4o
30% neHTa3aHOB W NIUFHMHA) U NeHbKa. 3 NbHAHON NPSKKU M3roTaBNMBatoT besbe-
Bble U ApYrue TKaHW, napycuHy, 6pe3eHT, NoXapHble pyKasa, LWHYpPbI, U3 TaK Ha3bl-
BAaeMOI 0YECKOBOM MpsXkn (NOyYaeMOoin M3 OTXO0B MEPBUYHON 06PabOTKU NbHA) —
MELLOYHbIE TKaHW, XO/ICTbl, HU3KOKAYECTBEHHYIO MapyCcuHy n 6pe3eHT. JIbHAHOe BO-
JIOKHO 4acTO NPVMEHSAIOTCA B CMECU C XMMUYECKMMU, HaMpUmep, Mon3a@upHbIMU,
Nn Xnonkom. JSIbHOBOACTBO pa3BuUTO B cTpaHax CHI (ceBepo-3anafHble 06/1acTu
Poccun, 3anagHas 4acTb YKpauHbl, benapycu, ctpaH lMpubantukn), B psge CTpaH
LieHTpanbHoi 1 CeBepHoit EBporibl.

["pybocTebesnibHble BO/IOKHA MepepabaTbiBalOT B TONCTYHO MPSXKY A9 MELoY-
HbIX W TapHbIX TKAHE, a TaKXXe A/ KaHaTOB, BepeBOK, LwnaraTtoB. OCHOBHbIE CTPaHbI
— npovssoanTenu pxkyta — Hana, banrnagew, MNakuctaH, VIHgoHe3ns, KuTail.

KoHonnesoacteo pa3suto B CHI™ (eBponelickas YacTb Poccun, YKpavHa, CTpa-
Hbl CpeaHelrt A3mmn), MHOrMX cTpaHax 3anagHon Esponsl, HAUK, MaknucTaHe u ap.

NnctoBble Ny6sAHbIE BOMOKHA, UCMOJb3yeMble B KAHATHOM MPOM3BOACTBE, AN
NNeTEHNS UMHOBOK, BbIAENAOT M3 TPOMUYECKUX PacTeHWi, Npom3pacTalolinx B
cTpaHax Adpuku, LieHTpanbHOW AMepUKN, B MIHAOHE3UN, Ha PuannnuHax. 3Tu Bo-
JIOKHA C YCMexoMm 3aMeHSATCA CUHTETUYECKUMU.

B0/10KHa YKMBOTHOIO MPOUCXOXKAEHWNSA

K BOIOKHaM >XMBOTHOTO NPOMCXOXAEHNUSA OTHOCATCA LIEPCTh W wenk. LLiepcTts —
BOJ/IOKHA BOJIOCAHOIO rMokposa oBel, (moytn 97% obuwero obbema NPOM3BOACTBA
LLepCTH), KO3, BepONIOAOB M Ap. XMBOTHbLIX. B LWIEPCTM BCTpeyaroTCcs BOIOKHA Cle-
AyloLWmMx BnaoB: 1) nyx — Hambonee TOHKOE W YNPYroe BOMIOKHO C BHYTPEHHUM
(<KOPKOBbIM») C/I0EM, Claratowumca U3 BEPeTEHO0OPa3HbIX K/IETOK, U Hapy>XXHbIM
yeLlyinyaTbIM CNOeM; 2) OCTb — 60/iee TONICTOE BOJSIOKHO, MMEIOLLIEe TakxKe cepaLie-
BWHHbIN PbIX/bIA CNOIA, KOTOPbIA COCTOUT M3 PeAKO PacrnofioKeHHbIX MAacTUH, nep-
MEHAVKYAPHbIX K OCW BONIOKHA; 3) NepexofHOn BOMOC, B KOTOPOM CepALEeBUHHbIN
C/IOM pacnonoXeH NoO AJ/IMHe BOMIOKHA MPepbIBUCTO (3aHMMAeT Mo TOJILLMHE npoMe-
XKYTOYHOE 3HAUYEeHME MEXAY MYXOM U OCTbHO); 4) «MepPTBbIi» BONOC — rpyboe, OUeHb
TO/ICTOE, XKECTKOE M JIOMKOe BOJIOKHO C CWU/IbHO PasBUTbIM CepPALEBUHHBLIM C/IOEM.
OBeuYbto LIepPCTb, COCTOALLYH W3 BO/IOKOH NEpBOro WM BTOPOro BuAa, HasblBatoT
O[JHOPOAHOM, COCTOSILLLYHO 13 BO/TOKOH BCEX BUAOB — HEOAHOPOAHOIA.

LLlepcTAHOE BO/IOKHO XapaKTepu3yeTcs HEBLICOKON NPOYHOCTBLIO, 60/bLUION 3na-
CTUYHOCTBIO M TMTPOCKOMMYHOCTLHO, MasIoin TEMIONPOBOAHOCTLIO. MepepabatbiBatoT
ero (B YNCTOM BUAE UM B CMECU C XUMUYECKMMMW BOJIOKHAMK) B MPSXKY, U3 KOTOPOIA
M3roTaBMMBAKOT TKaHW, TPUKOTAX, a TakKe PUAbTPbI, MPOKNaAKN U T.4,

LLIenK — NPOAYKT BbleNeHNs LWEeNKOOTAENIUTENbHbIX YKefe3 HaCeKOMbIX, U3 KO-
TOPbIX OCHOBHOE NPOMBbILLIEHHOE 3HaYeHMe MMeeT TYTOBbIW wwenkonpsag. MNyceHmua
LLeNIKONpA4a BbIMyCKaeT HWUTb, COCTOSLLYIO M3 [ABYX 3/1EMEHTapHbIX (PUOPOMHOBBIX
HUTEW TOJILLMHON OKONO 15 MKM Kaxfas, CK/IeeHHbIX ApYyrMM 6e1KoBbIM BELLeCTBOM
— CEPULMHOM. YKNafblBas HUTb BOKPYr cebs, ryceHuua gopmmpyeTt naoTHYH0 MHO-
FOCNONHY0 060M104KY (KOKOH). IMpy pasMOTKe KOKOHOB COeAMHSIOT 06bl4HO 5-10
3NIEMEHTaPHbIX HWUTER, nony4yas LWesk-coipey,. Ob6pasyrowmecs npu 3T0M OTXOAbI
pa3pbIBatOT Ha KOPOTKME OTPe3KM 1 NnepepabaTbiBatoT B Npsky. LLenk obnagaet Bbl-
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COKOI NMPOYHOCTbH, 3M1aCTUYHOCTbH, 6O/bLLWM BNAronorfoWeHnem, NPUATHLIM Ma-
TOBbIM 6/1€CKOM, NErKoii HaKpallMBaeMOoCTbHO. VI3 LLENKOBbIX HUTE BblpabaTbiBatoT
nnaTbeBble (KPEMOBbIE), AEKOPATUBHbIE U FaNCTy4YHbIE TKaHW, aTNachl, BbILUMBa/IbHbIE
HUTKW, 13 NPSXXN — pa3Hble MOooTHa.

BonokHa MrUHepanbHOro NPoOMCXoXaeHNs
K BO/MOKHaM MWHepasibHOro MPOUCXOXAeHMs OTHOCATCA acbecTbl (Hambosnee
LLUMPOKO UCMNOMb3YHT XPU30UT-achecT), pacLLennsas KOTOpble MOMyyarT TexXHU4e-
CKMe BOJIOKHa. NepepabatbiBatloT nX (00bIYHO B cMecK ¢ 15-20% Xx/onka nuam Xxmmu-
YECKMX BOJIOKOH) B NPSXKY, M3 KOTOPOW M3roTaB/IMBAOT OrHe3alMTHbIE N XUMUYe-
CKMe CTOMKME TKaHW, (MnbTpbl. HenpsgomMoe KOPOTKOe acbecToBOe BOJIOKHO WUC-
Mo/Ib3YHOT B MPOM3BOACTBE KOMMO3UTOB (acO60MNIacTMKOB), KAPTOHOB.

CUHTeTNYeCcKuMe BoJSIOKHA
K CMHTeTUYeCKMM BOMIOKHAM OTHOCATCA: NoAnaMuiHble, NOANAKPUIOHUTPUNb-
Hble, MONM3UPHbIE, NEPX/IOPBUHNIIOBbIE, MONNONEPUHOBLIE BOSIOKHA.

MonnamungHble BOIOKHa

[MonnamunaHble BOIOKHA, BO MHOTMX OTHOLLEHMAX MPEBOCXOAALLME MO KavyecTBYy
BCe MPUPOAHbIE N NCKYCCTBEHHbIE BO/IOKHA, 3aBOEBbLIBAIOT BCE OO/bLLEE W OO/bLLEE
npusHaHve. K Hanbonee pacrnpocTpaHeHHbIM MofvaMuUAHbIM BO/TOKHAM, BbiMyCKae-
MbIM MPOMbILLNIEHHOCTbIO, OTHOCATCS KarnpoH, HEIOH U SHaHT.

KanpoH — nofvammgHoe BOJIOKHO, MO/lydaemMoe K3 MosvKanpoammia, obpa-
3yHOLLErocs npu novmepusalMmn Kanponakrama (nakrama amvHOKanpoOHOBOW Ku-
CNOTbI):

CH,
N
H,C C=0 0 0
0 0
| | 0 0
n HC NH _ .0 0 0
—30 0
| | O | O
H,C - CH, H-CH, -CH, ~CH, ~CH, —~CH, -C —=NH -
noJsinkanpomMmmp

ICXOAHbIA KanponakTam NpakTMyecKn nosy4vyaeTca AByMs NyTAMu:
1. V13 (peHona:

31



OH o HO—N

OH CH C C
HZC HCZ HzC HCZ H,C HC,
+3H, | | -H, | | +NH,CH | |
HZC HCZ 400°C H2C HCZ H,C HC,
\/ \/
CH2 CHZ CH2
LMKNOorekcaHon LMKNOrekcaHoH LMKNOreKCaHOHOKCUM

[lanee oKCMM LIMKNorekcaHa B KWUC/ON cpefe (oneym) NpeTeprneBaeT neperpyn-
NUPOBKY BeKMaHa, XapakTepHyt A1 OKCMMOB MHOTMX KEeTOHOB. B pesynbTaTe Ta-
KOV NeperpynmnupoBKX NPOUCXOAMT Pa3pbiB Yriepoa-yrnepoaHol CBs3n 1 paclumpe-
HWe LMKNa; NPy 3TOM aTOM a30Ta BXOAUT B LMK,

I
HO—N C
” H,C NH
C 2
6eKMaHOBCKas | |
H,C HC neperpynnmpoBka
2| 2 perpynnup > H,C )
H.C  HC | |
H,C - CH,
CH;
LIMK/IOreKCaHOHOKCUM KarnposakTam
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0
I

C
/\
H,C CH,
— | | LIVK/IOTeKCaHOH
H,C CH
OH CH, 2\/2
| /\ e
2
+3H, H2|C HC, 0,
HC  HC. oH
|
CH, CH
LIMK/IOreKCaH N
H,C CH,
L - | | LIMK/IOreKCaHo
H,C CH;
\/
CH;

2. V13 BeH3ona:

OKwucneHne LMKIorekcaHa NpoBOAAT KUCNOPOAOM BO34yXa B XKUAKOW (hase npu
130-140 °C u 15-20 krc/cm® B MpUCYTCTBMM KaTasmsaTopa — CTeapaTa MapraHuga.
[Mpw 3TOM 06pa3yHOTCA LMKIOreKCAaHOH U LIMK/IOreKCaHo1 B COOTHOLIeHMN 1:1.

LiMKnorekcaHon fereHepupyeT 40 LMK/IOreKcaHoHa, a nocniefHui npespaLlaeT-
CA B KanpoTam ONMucaHHbIM BbliLLIE CMIOCOO0M.

[Mpn CTPOUTENLCTBE HOBbLIX M PACLUMPEHMM CYLLECTBYIOLWMX NPOU3BOACTB Ka-
nponakTama OyfAeT MCNosb30BaThCA MPEMMYLLECTBEHHO BTOpPas CXema ero rnosyde-
HUA. T1py 3TOM OKUC/IEHUE LMK/IOTEKCAHOHA BO34YXOM OYAeT MHTEHCU(MLUMPOBAHO
3a CYET NOoBbIWeHNa Temnepatypbl peakumn o 190-200 °C, 4TO CyLLECTBEHHO CO-
KpaTuT MNPOAO/HKMUTENIbHOCTb PeaKLmu.

MonmMmepu3aumMio Kanposakrama BefyT Ha Tex 3aBofaX, KOTOpble MpOu3BOAAT
CUHTETMYECKOe BOJIOKHO. KanposiakTam nepes nosmmepusauvein pacnnasnatot. Ans
NpefoTBPALLEHNS OKWUCNEeHWA nakTamMa Mnpouecc nonvMepusauny npoTekaeT npu
15-16 krc/cM? npu TemnepaType okono 260 °C, npoBoasT B aTMoctepe a3oTa. O6pa-
30BaBLUMIACA B pe3y/ibTaTe MofvMMepr3anLmmn Kanpoiakrama noanmmep 3actbiBaeT B be-
NYK0 POroBUAHYIO Maccy, KOTOpPYHO 3aTeM M3MesibyatoT 1 06pabaTbiBalOT BOAOW Mpu
MOBbLILLEHHOW TemnepaType 418 M3Me/lbYeHNs HenpopearnpoBaBLLEro MOHOMepPa U
06pa3oBaBLUMNXCA AMamepoB 1 TPMMEPOB.

[N hopMMpoBaHNA BO/IOKHA KarnpoHa BbICYLLEHHbI NOMNMMEp 3arpy)atoT B 3a-
KpbITble CTa/IbHble annaparbl, CHabXXeHHble peLleTKaMu, Ha KOTOPbIX OH pacrnasfis-
eTca npu 260-270 °C B atMocepe a3oTa. OTQUNLTPOBaHHbIA NOA AaBNeHWEM CMJiaB
nocTynaet B unbepbl. ObpasytoLLmecs Nocne BbiXxoga 13 ubepbl BOSIOKHA OX/TaX-
[Al0T B LWaxTe M HaMaTbIBatOT Ha 606MHbI. Cpasy ¢ 606MH Ny4YOK BOMIOKOH Hanpas-
NAKT Ha BbITAXKY, KPYTKY, NPOMbIBKY U CYLLIKY.

BOMIOKHO KanpoH MO BHELIHEMY BWAY HANMOMWHAET HaTypasibHbIA LUESK; No
MPOYHOCTN OHO 3HAYMTENIbHO MPEBOCXOAUT €ro, HO HECKO/IbKO MeHee rMrpoCcKomnmy-
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HO. 3TO BO/IOKHO HaxOAMWT LUMPOKOE MPUMEHEHME AN U3rOTOBMEHUS BbICOKOMPOY-
HOro Kopaa, TKaHel, Yy/IOUHbIX U TPUKOTaXKHbIX U3MEeNNIA, KaHaTOB, CETeN 1 ap.
BoM10KHO HeinioH (aHug). MonyyaeTca n3 nonvammnga — NpoayKra nosMKOHLEH-
caumu Tak HasblBaemow conu AlT (rekcameTuneHanaMmMHagunmHar).
Conb Al nony4yaeTcs B3aUMOAENCTBMEM aAUMNUHOBOM KUCNOTbI C FreKcameTu-
NeHAMaMUHOM B MeTaHo/e:

H,N(CH,), NH, + HOOC(CH,),COOH — H,N(CH,),NH, THOOC(CH,),COOH
rekCametTmneHgmnamMmnH agnnnHoBas K-Ta conb Al

[MonnKoHAeHcauma NpoBoAMTCA B aBTOK/MaBe npu 275-280 °C B aTmMocgepe a3o-
Ta:

nH,N(CH,),NH, (HOOC(CH,),COOH - [-NH(CH,),NH -0C(CH,),CO], +2nH,O
conb Al noavammz

[Monmamng, NoNyyYeHHbIN B pe3ynbTaTe NonvKoHaeHcauum conu AlC, B pacnnas-
NIeHHOM BUWAe MPOAaBNMBAIOT Yepes LLe/IeBHOE OTBEPCTME B BaHHY C XOJIO4HOWN BO-
Jilo)7H

3aCTbIBLUYKD CMOJY CyLlaT, M3Me/byaroT, MNaBaT U M3 pacnnaBa (POpPMUPYHOT
BO/IOKHO. B nocnefHee BpemMsi pOCCUACKAMM XMMKUKaMK CO3[4aHO HOBOe Mosivamug-
HOe BOJIOKHO 3HaHT, OT/IMYaloLLeecs 3/1aCTUYHOCTbIO, CBETOCTOMKOCTLIO U MPOYHO-
CTbO. JHAHT MOMy4YaeTca NOMMKOHAEHCaUMed w-aMMHO3HAHTOBOW KUCNOTbI. Tex-
HUYECKME MPOLECChbl NOMYYEHUA BOMIOKOH KarnpoH M 3HAHT CXOXM MeXAy COOOM.

MonnadmpHbIe BOIOKHA

Hanb6orsbluee 3HayYeHVe 13 NONU3MUPHbLIX BOSIOKOH MMEET BOIOKHO /laBCaH, Bbl-
MyCKaeMoe B Pa3/IMYHbIX CTPaHax noj HasBaHUEM «TEPUSIEH», «AaKPOH>.

JlaBcaH — CMHTETWYEeCKOe BOJIOKHO, MOJlydYaemMoe U3 NoMaTuieHTepedTanara.
cxofHbIM CbipbeM A1 NPOM3BOACTBA MOMMITU/IEHTEPedTaaTa CAYXUT AUMETUN-
TepeTanaT (AMMETUNOBLIA 3PP TepedTaneBo KUCMOTbI) v TepedrasneBas Ku-
cnota. AumeTtuntepedranaT cHayana HarpesatoT npu 170-280 °C, ¢ M3BbITKOM 3TU-
neHrnukona. MNpu aToM NPOUCXOAMT nepesTepudukaLma 1 NoayyvaeTcs AUITUNONTE-
pedTanar:

H,COO0C @ ~COOCH +2HOCH, - CH,OH - HOCH,CH,00C - @ ~COOCH,CH ,0OH + 2CH;0H
AMNMeTUTEpedTanaT AnaTunonTepedTanart

AunatnnonTtepedranar noasepraeTcs NoANKOHAEHCAL MW B Bakyyme (OCTaTOYHOE
fasneHve 1-3 mm. pT. CT.) Nnpu 275-280 °C B NPUCYTCTBUKN KaTasiM3aTopoBs (asikoro-
NATHI LWeNoYHbIX MeTasinos, PbO v gp.):

+HOCH,CH,00C - OOCH,CH,0H - H- [OCH,CH,00C @ -CO0 -ocH,CH,0H
naTuUneHTepedpTanaT H '

[MpuMeHeHWe AMMeTUNTepedTanaTa, a He CBOGOAHON TepedTaneBON KUCIOTbI
AN19 oNlydeHnst nonmagmpa 06bACHAETCA TEM, YTO ANA MOC/eAHEeR peakumy nonu-
KOHZEHCaUMN peLuatoLlee 3HavyeHVe VMMeeT 4ucToTa TepedpTaseBoOM KUCIOTbl. [Mo-
CKO/IbKY MOMYyYeHME YNCTOM KNCNOTbI ABMSIETCA BECbMa CNOXHOWN 3afayeil, Bce paHee
pa3paboTaHHble TEXHOMOMMYECKMe NPOLECCHI MOTyYeHUs flaBcaHa OCHOBbIB/INCH Ha
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MPUMEHEHMMN B Ka4eCTBE NCXOAHOI0 MOHOMeEpa AMMeTUNTepedTanaTa.

B HacTosLee BpeMsi KpynHeiiwme 3apy6exkHble PrpMbl MPUMEHSOT B Ka4eCTBe
NCXO4HOr0 MOHOMepa He AuMeTunTepedTanart, a TepedTaneByt0 KUCNOTY BbICOKOWA
CTEMEHN OYMCTKWU, YTO JAeT BO3MOXHOCTb MCKHOUYMTb U3 TEXHOMOTMMYECKOro Mnpo-
Lecca rpoMO3AKyHO CTaauio nepeatepumkaumMn n, B CBA3N C 3TUM, 3HAYUTENbHO
yAeLleBNTb CTOMMOCTb BCEr0 TEXHOMOMMYECKOro npovecca.

Mony4yeHHbI NOAN3UP BbIIMBAKOT U3 peakTopa B BUAE NIEHTbI B 0CAAUTENbHYHO
BaHHY C BOZOW wunn 6apabaH, rae OH 3aTBepeBaeT. 3aTeM ero n3MesibyatoT, CyLaT u
(hOpMUPYIOT Ha MalUMHAX, aHaNIOMMYHbIX NMPUMEHSEMbIM B MPOM3BOACTBE KarpoHa.
B0M0OKHO naBcaHa 04YeHb MPOYHO, YMPYro, TeMnso- U CBETOCTOMKO, YCTOMUMBO K aT-
MOC(EPHbIM BO3AENCTBUAM, K AEACTBNIO XMMUYECKMX BELLECTB U UCTUPaHUIO. Byay-
YM NOXOXE MO BHELLUHEMY BUAY W psiAy CBOMCTB Ha LLEPCTb, OHO MPEBOCXOAUT ee Mo
HOCKOCTW W 3HAUNTE/IbHO MEHbLLE MHETCS.

BonokHO naBcaH [06aBNAOT K LUEPCTU AN U3TOTOBNEHNS HEMHYLLMXCA BbICO-
KOKa4eCTBEHHbIX TKaHel 1 TpUKoTaKa. J1aBcaH NPUMEHSETCA TaKKe A4/ TpaHCnopT-
HbIX NIEHT, PEMHEeN, NapycoB, 3aHaBECENA.

5.3. [NonMmepHbIe NIEHKW, NaKn, Ken

MonvMepHble NAEHKN NOMyYatoT 13 pacniaBoB NoAMMepPOB MeTO4OM MpoAaB-
NIBaHNA Yepe3 QUNbepbl C LWENEBUAHBIMU OTBEPCTUSIMA, UM METOAOM HaHECEHUs
pacTBOPOB MOSIMMEPOB Ha ABVKYLLYHOCS NEHTY, MM METOAOM KanaHapoBaHus (06-
paboTka MoIMMEPOB Ha KanaHapax, COCTOALMX U3 ABYX UM Bonee BaiKoOB, pacrno-
NOXEHHbIX NapasnesibHO M BpallaroLLMXCs HaBCTpevy Apyr Apyry) noanmepos.
M1eHKM MCNOMb3YIOT B KAYeCTBE 3/1IEKTPOM30NALMOHHOIO M YNakoBOYHOIO MaTepua-
Na, OCHOBbI MarHUTHbIX NIEHT U T.[.

Nakn — pacTBOpbI NIEHKO06Pa3yHoLLMX BELLECTB B OpraHUYecKnX pacTBopuTe-
nax. Kpome nonnmepoB naku COAepXXaT BeLLeCTBa, MOBbILWAKOLWME NAACTUYHOCTD
(nnacTudgumKaTopsbl), pacTBOPUMbIE KpacuTenu, 0TBepAnTenn n ap. MpumeHstoTesa ans
3NEKTPOU30NALMOHHBIX NMOKPbLITWIA, a TaKXKe B KAYECTBE OCHOBbI FPYHTOBOYHOIO Ma-
Tepuana 1 NakoKpacoUvHbIX IMasneil.

Kneii — KOMNO31LMKM, CNOCOGHbIE COEAMHATL Pas/inyHbIE MaTepuabl BCIeACT-
Be 06pa3oBaHMs NPOYHbIX CBA3EN MeXAy MX MOBEPXHOCTSMU U KNeeBOW NPOC/on-
KOn. CMHTETUYECKME OpraHMyeckne Knew COCTaBNATCA Ha OCHOBE MOHOMEPOB,
O/IMrOMEpPOB, MOIMMEPOB UK NX CMeceld. B cocTaB KOMMO3ULUK BXOAAT OTBEpAUTE-
NN, HANONHWUTENW, NNaCTUPUKaTOPbI 1 Ap.

Knen nopgpasgenstoTcs Ha TepMoniacTUyecKne, TepMOPEeaKTUBHbIE N PE3NHO-
Bble. TepMonacTUYeCKne Kinen 06pasyroT CBS3b C NOBEPXHOCTLIO, B pe3y/bTaTe 3a-
TBEpAEBaHUA NPU OXNaXKAEHUN OT TeMnepaTypbl TEKYYECTU [0 KOMHATHOM Temnepa-
Typbl WX MUCNapeHnsi pacTBopuTens. TepMopeaKTUBHbIE Knen 06pasytoT CBsi3b C
MOBEPXHOCTLIO B pesyrnbTare oTBepheBaHMs (06pa3oBaHMs MOMEPEYHbIX CLUMBOK),
PE3NHOBLIE KNleW — B pe3y/ibTaTe BY/IKaHM3aLuu.

B KayecTBe NOMMMEPHOM OCHOBbI TEPMOAKTUBHBIX KNeeB CayXKaT (PeHon- 1 Mo-
yeBMHOOPMaNbAErNAHbIE U 3NOKCUAHbIE CMOSbI, NOANYPETaHbl, NOAM3UPLI U ApY-
rve NoaMmepbl, TEPMONNACTUYHBIX KEEB — NOAMAKPWIbl, NOAMaMUAbl, NONBUHWUI-
aueTanu, NOAVBUHUAXIOPWUG WU Apyrue nonaumMepbl. MPOYHOCTL KNeeBoro C/os, Ha-
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npumep, peHonoopmanbaernaHoix knees (6@, BK) npu 20 °C npu casure nexuT B
npegenax 15 go 20 MIMa, anokcuaHbiX — ao 36 Mlla.

MMABA VI. BUOMOJIMUMEPbBI

Brononnmepbl — Knacc NosMMepoB, BCTPEYAIOLLMXCSA B MPUPOAE B €CTECTBEH-
HOM BUZE, BXOAALMX B COCTaB YXXMBbIX OPraH13mMoB: 6e/1IKu, HYKIeNHOBbIE KUC/OTbI,
nofmcaxapuibl. bBuononnmeps! COCTOAT U3 OAUHAKOBBIX (/N Pa3HbIX) 3BEHLEB - MO-
HOMepoB. MOHOMEPbI 6€/IKOB — aMUHOKUC/IOTbI, HYK/IEMHOBBIX KUCMOT — HYK/IE0TK-
Abl, B onmMcaxapnaax — MoHocaxapugpbl.

BbigenstoT gsa tmna 6MononnmepoB — perynspHble (HEKOTOpble nosucaxapu-
Abl) 1 HeperynspHble (6eKn, HYKENHOBbIE KACNOTbI, HEKOTOPbIE NonmMcaxapuibl).

Benkun — 3To 6rononMmepbl, COCTOALLME U3 OCTATKOB O -aMWUHOKUC/OT.

B 6e/ikax BblAeNsoT YeTbIpe YPOBHSA CTPYKTYP.

[MepBUYHYO CTPYKTYpPY GENKOB MOXHO paccMaTpuBaTb Kak JIMHENHYH CTPYK-
Typy. OHa onpefenseTca NopsAKOM YepefoBaH/UsA OCTaTKOB MOJIEKY/T aMUHOKUCOT B
NoMNenTUAHON Lenu n obycnasnnBaeT 6eN1KOBYHO MHAMBUAYaNbHOCTb BCEX XMBbIX
opraHu3mMoB Ha 3emsie. Kak M3 GyKB angaBMta MOXXHO MOCTPOUTL GECKOHEUYHOe
MHOXXECTBO C/10B, TaK 1 U3 HeMHOrMM 6osiee Yem 20 O -aMUHOKMC/IOT NPUpPoa co3-
[laeT BCE MHOroobpasve 6enkoB. Y KaXAoro opraHmsma CBOW HeroBTOPUMBbINA, Kak
PUCYHOK OTNeYyaTKoB NasibLeB, Habop 6e/1KoBbIX MOMEKY/1. Ha HeMpUATUN «YyXKNX»
6enKoBbIX HAbOPOB (HanpMMep, MUKPOOHBIX) OCHOBaHa Takas 3aluTHas peakums op-
raHM3ma, Kak UMMYHUTET 1 OTTOPXKEHME.

BTopuyHas cTpykTypa 6enkoB (Yalle BCEro CnupaneBuiHas) ornpenensiercs
OCOBEHHOCTAMU CKPyuMBaHUA (TUNOM YKNaAKW) MONMMNENTUAHbLIX Leneid 6enkoBbIX

MOJIEKY/ B CNNPa/ib 3a CYET BO3HNUKHOBEHUS BOLOPOAHbLIX CBA3e MexXay rpynnamu
CI: =) —NH-.

BTopuyHaa cTpyKTypa 6e/1KoB 06pasyeTca npy B3aMMOLENCTBUN aMUHOKUCIOT
C NMOMOLLbIO BOAOPOAHBLIX CBA3EN W rnApoghobHbIX B3aMMOAENCTBUIA. OCHOBHbIMU
TUNaMy BTOPUYHOW CTPYKTYPbI ABNAKOTCS:

— O -Cnupasib, KOrga BOAOPOAHbIE CBA3N BO3HMKAOT MeX/AY aMUHOKUC/IOTaMu
B OQHOW Lenu,

— [B-nucTbl (cKknaguatble cion), Korga BOAOPOAHbIE CBSA3M 06pa3yroTCsa Mexay
pasHbIMU NOAUMENTULHBIMK LIENAMU, MAYLWMMM B pasHbIX HarpasfeHnsaX (aHTuna-
pasnnenbHo),

— HeynopsiAoYeHHbIe YHaCTKW.

[ns npeackasaHns BTOPUYHON CTPYKTYPbI UCMOMb3YHTCA KOMMNbIOTEPHbIE MPO-
rpammbl.

TpeTwuyHas cTpykTypa 6enkoB (knybouykoBMAHaAs UK rNobynspHas) onpege-
NAETCA NPOCTPAHCTBEHHBLIM PAcMosioXKeHeM Ge/IKOBbIX CriMpasielt 3a CHET BOSHUKHO-
BEHMSI BOAOPOAHbIX, aMUAHbIX U AUCYNbMUAHLIX CBA3E. TpeTuyHas CTPyKTypa B
BUAe OnpefeneHHOM NPOCTPaHCTBEHHOM KOH(UIypaLun ¢ BbICTynaMmu 1 BnagnHamu,
C 0o6pallleHHbIMN HapyXy (YHKUMOHaNbHBbIMK TpyrnnaMu obycnaefnvBaeT crneungu-
YECKYH0 BMOOrMYECKYH0 aKTUBHOCTb GE/IKOBON MONEKY/IbI.
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TpeTuyHas CTPyKTypa, Umn «gong», obpasyercs npu B3aMOAeNCTBUN BTOPUY-
HbIX CTPYKTYP U CTaOUNN3NPYeTCA HEKOBASIEHTHBIMUW, NOHHBIMUW, BOLOPOLHbLIMU CBS-
39MKM 1 TUAPOPOOHBIMM B3aMMOAENCTBUAMM. Benku, BbIMOHAOWME CXOAHbIE (YHK-
LMK, OBbIYHO UMEKOT CXOAHYH TPETUYHYIO CTPYKTYpY. Mpumepom donga sBnsetcs
B-6appen (604ka), Korga [3-nNUCTbl pacrnonarakTcA MO OKPY>XXHOCTU. TpeTuyHas
CTPYKTypa 6eNKOB ONpeaenseTca ¢ NOMOLLbI PEHTIEHOCTPYKTYPHOIO aHasm3a.

HekoTopble 6enkn (Hanpumep, reMorfiobrH) MMEKT YeTBEPTUYHYIO CTPYKTYPY.

UeTBepTHYHAA CTPYKTYypa OTHOCUTCA K MaKPOMOJIEKY/laM, B COCTaB KOTOPbIX
BXOAMT HECKO/IbKO NOMUMENTUAHbIX Lenend. 3Ta CTPYKTypa COOTBETCTBYET pasme-
LLEEHNIO B MPOCTPAHCTBE MOMNENTUAHBIX LIEMei, He CBA3aHHbIX MeXAy CO60M KoBa-
NEHTHbIMU CBA3AMMU.

BaXKHbIA Knacc NoMMepHbIX GenKoB COCTaBNAKT QUOpUNNSpHble Genkun, ca-
MblIiA U3BECTHbIN N3 KOTOPbIX KOJIIAreH.

B XMBOTHOM MVpe B KayeCTBe OMOPHOro, CTPYKTYpoobpasyroLlero noanmepa
00bIYHO BbICTYNaKT 6enkn. TN NOAMMEPbI NOCTPOeHb! 13 20 o -aMUHOKKUCAOT. Oc-
TaTKN aMUHOKMC/OT CBSA3aHbl B MaKpPOMO/eKy/ bl 6enka nentuaHbIMN CBA3AMU, BO3-
HUKaOLWMMW B pe3ynbTaTte peakummn KapooKCUIbHbIX 1 aMUHOTpYM.

3HayeHve Ge/IKOB B XXMBOW NMpuUpoae TPYAHO MePeoLeHNTb. ATO CTPOUTESbHbIN
Martepuan >XMBbIX OpPraHnM3MoB, GuokaTann3aTopbl — (DePMeHTbI, 0becneymsaroLime
NMpOTeKaHne peakumin B KMeTKax, U 3H3MMbl, CTUMYUPYIOLME onpefeneHHble 61o-
XUMUYECKMe peakumun, TO ecTb obecrieyvBaroLme mM3bupaTebHOCTbL BMoKaTanmsa.
Haliy mbiLLbl, BONOCLI, KOXa COCTOAT U3 BOJIOKHUCTLIX 6e/1IKoB. Benok KpoBu, BXO-
AALWMIA B COCTaB reMorsiobrHa, crnocobCTByeT YCBOEHWUIO KMCMOpoda BO3ayxa, ApY-
ron 6e0K — MHCYNNH — OTBETCTBEHEH 3a pacLuen/ieHne caxapa B OpraHunsme u, cne-
[0BaTe/IbHO, 3a ero obecrieyeHne sHeprueir. MonekynsapHas macca 6enkoB Koneob-
NeTCA B LUMPOKMX Npefenax. Tak, UHCY/IMH — NepBblil 13 6e/IKOB, CTPOEHME KOTOPOro
yaanocb yctaHoBUTb ®. CaHrepy B 1953 rogy, cofepXuT okoso 60 aMUMHOKUCNOT-
HbIX 3BEHbLEB, & ero MoJjieKkynapHaa Macca coctasngeT nuwb 12000. K HacTosLlemy
BPEMEHWN WAEHTU(NLNPOBAHO HECKO/IbKO TbhICAY MOJEKYN OefiKoB, MONeKynsapHas
Macca HeKOTOPbIX 13 HUX gocTuraeT 10° n 6onee.

[MONVHYKNeOTUAbI, WU HYKNEUHOBbIE KUC/IOTbI, — 3TO OMOMOMMMEpPSI, CO-
CTOSILLME U3 OCTATKOB HYK/1IE0TULOB.

[Mofo6HO MoneKynam 6e/KoB, HYK/TIEMHOBbIE KMUC/OTbl TaKXKe XapaKTepusyroTcs
Moc/ef0BaTe/IbHOCTLIO YepefoBaHMsl B UX MakKpOMOJIEKy/le BCEro YeTbipeX BUOB
HYKNeoTuaoB — afeHnHoBoro (A), ryaHmHosoro (M), untosnHosoro (LL) (B monekyne
NHO6OM HYKNENHOBOWN KNCNOTLI), ypaunnosoro (¥Y) — B PHK (pnboHyknemHoBas Ku-
cnota) unm TummHoBsoro (T) — B AHK (ae30KcMprnboHyKIenHoBas KUCoTa).

MepeuyHas cTpykTypa AHK — 3T0 NUHeliHas nocneaoBaTelbHOCTb HYK/1e0TU-
[0B B Lenu. Kak npasuno, nocnefoBaTe/lbHOCTb 3anuncbiBaloT B BUe 6yKB (Hanpu-
mep, AGTCATGCCAG), npuyem 3anncb BefeTcs ¢ 5'- Ha 3'-KoHeL, Lienu.

BTopuyHas cTpyKTypa — 3TO CTPYKTypa, 06pa3oBaHHas 3a CHET HEKOBA/IEHT-
HbIX B3aUMOAENCTBMIN HYKNEoTMAOB (B 6OMbLUE CTeneHW a30TUCTbIX OCHOBaHWIA)
MeXy C000i, CT3KMHIa U BOAOPOAHbLIX CBA3ei. [1BoiHas cnupanb AHK sBnsetcs
KN1aCCUYECKMM MPUMEPOM BTOPUYHOM CTPYKTYpPbl. ITO camasi pacrpocTpaHeHHas B
npupode opma OHK, KOoTOpas COCTOUT M3 ABYX aHTUMapa/ie/lbHbIX KOMM/IEMEH-
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TapHbIX MOMIMHYKNEOTUAHBIX Lened. AHTMNApanIelbHOCTb peasiu3yeTcs 3a CYeT Mo-
NAPHOCTU KaXKAoin 13 ueneid. Mog KOMNIeMeHTapHOCTbIO MOHMMAKOT COOTBETCTBME
KaXX0My a30TMCTOMY OCHOBaHMIO ofHoW uenu AHK cTporo onpeaeneHHOro oCHo-
BaHWsA Apyroi uenwu (HanpoTtms A ctouT T, a HanpoTtue G pacnonaraetcs C). AHK
YLEPXXMBAETCA B [ABONHOW CrMpasiv 3a CYET KOMM/IEMEHTAPHOro CrapneBaHusi OCHO-
BaHWIA — 06pa30BaHuMsi BOAOPOAHbIX CBA3EN, ABYX B nape A-T 1 Tpéx B nape G-C.

B 1868 roagy LwBenLapcKuii yueHblit @puapnx MuLlep Bbiaennn n3 aaep KneTok
(hochopcoeprkalliee BELLECTBO, KOTOPOE OH Has3Basl HyK/enHOM. [1o3aHee 3TO U Mo-
A06HbIE emy BeLLecTBa NOJyUYNIM Ha3BaHUE HYKNEMHOBbLIX KUCMOT. X mMonekynsp-
Has Macca MoxeT gocturaTb 10°, Ho ualle konebnetcs B npegenax 10°-10°. Ncxoa-
HbIMW BELLECTBaMU, N3 KOTOPbIX MOCTPOEHbI HYKIEOTUAbl — 3BEHbS MaKpPOMOeKy
HYKNENHOBbIX KUCMOT, ABNAKOTCA: YrneBos, ocopHas KucnoTa, NypuHOBbIE U M-
PUMWAMHOBbLIE OCHOBaHWA. B 0fHOI rpynmne KUCMOT B Ka4eCTBe Yr/ieBoja BbICTyMnaeT
pnb03a, a B ApYyroi — Ae3oKcnpmobosa.

B cOOTBETCTBMM C NPUPOLOIA YrnieBoaa, BXOAALLErO B UX COCTaB, HYK/IEMHOBbIE
KNCNOTbI Ha3blBatOTCA PUOOHYK/EMHOBOW U [1e30KCUPUOOHYKIEMHOBO KMCNOTaMU.

Ob6ueynoTpebuTebHbIMI CoKpalleHuamn asnaotca PHK n AHK. HyknenHo-
Bble KMC/OTbl UrpatoT Haubosiee OTBETCTBEHHYIO PO/ib B MPOLIECCaX YKU3HeAeATe b-
HOCTW. C MX MOMOLLGHO PeLlatoTCs 1B BaXKHEMLLMe 3aayn: XpaHeHuUs 1 nepefayu
HacneACTBEHHON MH(OPMaUMM U MaTPUYHbIA cMHTe3 Makpomonekyn OHK, PHK u
benka.

Monucaxapuabl. MNMonncaxapuapl, CUHTE3MPYEMbIE YKMUBbIMU OpraHn3Mamu, co-
CTOAT U3 60/bLLOIO KOMMYECTBa MOHOCaXapuoB, COeMHEHHbIX MTMKO3MAHBIMA CBS-
3AMK. 3a4acTyto nonmcaxapuibl HepacTBopuMbl B Bofge. OBbIYHO 3TO O4YeHb 60/b-
LLVe, pa3BeTB/IEHHble MONEKY/bl. NpumepamMn nonucaxapnaos, KOTOpble CUHTE3N-
PYIOT >KMBble OpraHunsMbl, ABNAKOTCA 3anacHble BellecTBa Kpaxmaa W TNIMKOreH, a
TaKXXe CTPYKTYPHble nonmcaxapuibl — Lenion03a N XUTUH. Tak Kak 61uonornyeckme
nosimcaxapuibl COCTOAT M3 MOJIEKY/T Pa3HOM [/IMHbI, MOHATUA BTOPUYHON U TPeTUY-
HOW CTPYKTYpPbI K Nonmcaxapuaam He NPpUMEHSOTCA.

Monucaxapunibl 06pasytoTcs M3 HU3KOMONEKYNAPHBLIX COeAMHEHWI, Ha3blBae-
MbIX caxapamMmu UM yrnesofamu. LIMKNN4YecKne MONeKynbl MOHOCaxapuaoB MOryT
CBA3bIBATLCA MeXAY CO60M ¢ 06pa3oBaHMEM TaK Ha3blBaeMbIX MMIMKO3UAHBLIX CBA3EN
NyTem KOHZEHcaunmM rmapoKCUbHbIX Tpynmn.

Hanbonee pacrnpocTpaHeHb! noancaxapuibl, MOBTOPAIOLLMECH 3BEHbA KOTOPbIX
ABNAKTCA OCTaTKamy O -D-rniokonuMpaHosbl v ee Npou3BofHbIX. Hanbonee us-
BECTHA M LUMPOKO MpUMeHsieMa Lennoio3a. B aTom nonucaxapuge K1CNOPOAHLIi
MOCTUK CBS3bIBaeT 1-i 1 4-i1 aTOMbl Yrnepoja B COCEAHMX 3BEHbAX, TaKas CBSA3b Ha-
3blBaeTcs o -1,4-rMKO3NAHON.

[MpeacTaBuTENa MM NOAUCAXapUA0B ABNAKOTCA Kpaxman 1 Lennknosa. B ocHose
CTO/Ib Pa3nTe/bHbIX OT/IMYMIA Kpaxmasia W LIesIHsI03bl, UMEROLLMX 06LLY0 (hopmyy
(CsH10Ox5)n, NEXNT TOT (PAKT, YTO Kpaxmas — LIeHHOe nuTaTe/lbHOe BELLEeCTBO, 3anac-
HOW YrNeBof, PacTUTE/IbHOM K/ETKN — NOCTPOEH N3 OCTATKOB MOJIEKY/ O -T/IHOKO3bl, a
LLeNNk0103a — JONOHUTENIbHAs MexaHu4yeckas 060/104Ka PacTUTE/IbHOW KNIETKM - MO-
CTPOEeHa 13 OCTaTKOB MOJIEKYN [3 -T/THOKO3bI.

XUMWYECKNIA COCTaB, aHa/IOMMYHbINA LIENINK0M03e, UMEKOT Kpaxmasi, COCTOSALMIA
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N3 aMWU/I03bl U aMWUJTOMNEKTUHA, FNNKOreH 1 AekcTpaH. OTanyme nepsbiX OT LeN/o-
3bl COCTOUT B Pa3BeTB/IEHHOCTM MaKpOMOJEKY/, MPUYEM aMWUIONEKTUH U T/IMKOTeH
MOryT OblTb OTHECEHbl K CBEPXpPa3BeTB/IeHHbIM MNPUPOAHbLIM MOSMMepam, TO eCTb
JeHapuMepam HeperynsapHoro CTpoeHus. TOUKOW BETB/IEHNA 00bIYHO ABNSETCS LUec-
TOW aToM yrnepoga o -D-rntoKonMpaHo3HOMo KosbLa, KOTOPbIA CBA3aH IMKO3UAHOWA
CBA3bIO C 6OKOBOW Lenbto. OTAMYMe geKcTpaHa OT LesIHo103bl COCTOMT B MPUPOAe
[MWKO3MAHBLIX CBA3EW — Hapady € d-1,4-nekcTpaH COAepXWUT Takxke o-1,3- u
o -1,6-rNMKo3naHbIe CBA3N, NPUYEM NOCNEAHNE ABNAOTCA JOMUHUPYIOWNMNA,

XUMWNYECKUNA COCTaB, OT/IMYHBIA OT LE/IN0/03bl, UMEHOT XUTUH N XUTO3aH, HO
OHM 6AM3KM K Hel no CTpykType. OTMUMe 3aK/Io4aeTcsd B TOM, YTO MPW BTOPOM
aTome  yrnepofga o -D-rniokonmpaHo3HbIX — 3BEHbLEB,  CBA3aHHbIX O -1,4-
rNMKo3uAHbIMKN cBasamun, OH-rpynna sameHeHa rpynnamum — NHCH3;COO B xuTuHe
n rpynnoit — NH, B xuto3aHe.

Lienntoniosa COAEPXMTCA B KOpe W [peBecuHe [epeBbeB, CTEONAX pacTeHWiA:
X/IOMOK coAepXuT 6onee 90% LEN0N03bI, AepeBbsi XBOMHbIX MOPO/ — CBbille 60%,
NINCTBEHHbIX — 0K0/0 40%. MPOYHOCTL BO/IOKOH Le/NH0M103bl 06YCNOBMIEHA TEM, YTO
OHM 06pa3oBaHbl MOHOKpUCTa/I/1aM1, B KOTOPbIX MakKpOMOJIEKY bl YNaKoBaHbl Mna-
pasnensHo ofHa Apyrow. Llenntonosa coctasnseT CTPYKTYPHYKO OCHOBY MpeacTaBu-
Tenei He TONIbKO PacTUTE/IbHOrO MMpPa, HO 1 HEKOTOPbLIX GaKTepui.

B XMBOTHOM MWpe B KayeCTBe OMOPHbIX, CTPYKTYPOOOpa3yroLLMX MOIMMEpPOB
nosimcaxapuibl «MCMosb3yTCA» /ML HACEKOMbIMU M YIEHUCTOHOrMMU. Hanbonee
4acTo A4/19 3TUX LeNieil MPUMEHSETCA XUTUH, KOTOPbIA CNYXUT A7 NOCTPOEHUSA Tak
Ha3bIBAEMOI0 BHELLUHErO CKefeTa y Kpabos, pakoB, KPeBETOK. 13 XUTUHa fealeTunn-
POBaHMEM MOJy4aeTCA XWUTO3aH, KOTOPbIA, B OT/IMYME OT HEPacTBOPMMOIO XUTUHA,
pacTBOPUM B BOAHbIX PacTBOpax MypaBbMHOW, YKCYCHOI 1 CONAHOWN KMCNOT. B cBA3M
C 3TMM, a TaKxe 6/1arogaps KOMMIeKCy LeHHbIX CBOMCTB, COYeTalLMXCa ¢ b1oco-
BMECTMMOCTbIO, XUTO3aH UMEeET 60/blUME MePCreKTMBbI LUMPOKOrO MPaKTUYecKoro
NPUMeHeHUs B Gnvkaiuem 6yayLiem.

Kpaxman 0THOCUTCA K YMCy NosmMcaxapuaos, BbINOMHAKOLWMUX POJb Pe3epBHON0
MULLEBOro BeLecTBa B pacTeHuax. KnybHu, nnogbl, cemeHa cogepxxat ao 70% kpax-
Masia. 3arnacaeMbIM NOAMCAXapuAoM XXMBOTHBIX ABMSAETCA TNIMKOreH, KOTOPbIA CO-
LlEPXKNTCA NPEUMYLLECTBEHHO B MEYEHN U MbILLILAX.

MpOYHOCTL CTBOMOB M CTeb/el pacTeHWA, NOMUMO CKefeTa U3 LLe/to/I03HbIX
BOJIOKOH, OMnpefenseTcs CoeAMHUTENbHOW PacTUTE/IbHON TKaHbHO. 3HAYMTENbHYIO ee
4acTb B AepeBbsaX coCTaBnAeT MIHUH — A0 30%. Ero cTpoeHne TOUHO He YCTaHOB/e-
HO. VI3BECTHO, UTO 3TO OTHOCUTENbHO HWU3KOMONeKynsapHoli (M = 104) cBepxpas-
BETB/IEHHbI NONMMep, 06pa30BaHHbI B OCHOBHOM M3 OCTATKOB (DEHO/0B, 3aMeLLeH-
HbIX B OpTOo-nonoxeHun rpynnamm -OCHjz; B napa-nofoXeHun rpynnaMu
—CH=CH-CH,0OH. B HacTosLLee BpeMa HaKOMIeHO rpoMafHOe KO/MYeCTBO JIUTHU-
HOB KaK OTXOZOB LIeN/H0/I03HO-TMAPOMN3HON MPOMbILLNEHHOCTU, HO Mpobnema nx
yTunmMsauumn He pewleHa. K OMopHbIM 3/ileMeHTaM PacTUTE/IbHOW TKaHW OTHOCATCA
MEKTUHOBbLIE BELLECTBA WM, B YACTHOCTU, MEKTUH, HAXOAAWMIACA B OCHOBHOM B CTEH-
Kax KNneTtoK. Ero cogep>kaHvie B KoXXype 16/10K 1 6e/10i 4acTu KOXYpbl LUTPYCOBbIX
poxoamt fo 30%. MNeKTUH OTHOCUTCA K retepononucaxapngam, To eCTb Conosume-
pam. Ero makpomosieky/bl B OCHOBHOM MOCTPOEHbI U3 OCTaTKoB D-ranakTypoHOBOWA
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KUCMIOTbI Y ee METU/IOBOIO 3mpa, CBA3aHHbIX O -1,4-TIMKO3UAHBIMU CBA3AMMU.

3 NeHTO3 3HaYeHVe NMEIOT NoMMepPbl apabrHO3bI U KCU/103bl, KOTOPble 06pa-
3yH0T nonuncaxapufbl, HasblBaemble apabvHamu 1 KcunaHamu. OHK, Hapsaay C Lennto-
NO30i, oNpeaenstoT TUMUYHbIE CBOWCTBA APEBECUHDI.

Onuromepsl, YnieHbl TOMOJIOMMYECKNX PAAOB, 3aHUMAtoOLLMe Mo pasMepy MoJie-
Kyn 06/1aCTb MeX/Ay MOHOMEPaMn 1 BbICOKOMOJEKYNAPHLIMI COeAMHEHUAMN. Bepx-
HWUIA Npegen MONAPHbLIX Macc O/IMrOMEepPOB 3aBUCUT OT UX XMMWUYECKOW MPUpoab! U
COOTBETCTBYET TOMY 3Ha4YeHUI0, MPU KOTOPOM HayMHaKOT MPOABATLCSA BbICOKO3/a-
CTUYeCcKue aedopmaumm, BbIHYXAEHHAs BbICOKO3/1aCTUYHOCTb U Ap. CBOWCTBA, Xa-
paKTepHble 415 BbICOKOMONEKYNAPHbIX BeLlecTB. MonsapHble 0MroMepbl 0XBaTbliBa-
0T 60/1ee LIMPOKWIA MHTepBasl MOMAPHBLIX Macc (4o ~1,5C10%), yem HenonsipHble (10
~5M10°%).

BONbLIMHCTBO METOAOB CMHTE3a O/IMrOMEpPOB OCHOBAHO Ha peakuMsx orpaHu-
YeHWA pocTa MakpOMOJIEKYN B MpoLeccax Mosmmepusaumm v nosIMKOHAeHcaumm.
Kpome TOro, onuromepbl nosy4vatoT AeCTPYKLMEN BbICOKOMONEKYNAPHbIX MOMMMe-
POB, & TaKXXe CTyNeH4YaTbIM CUHTE30M C BbleNeHEM NPOAYKTOB peakLmy Ha KaxKaom
ctaguu. B nocnefgHem cnyyae 06pasyroTcs MOHOAMUCMEPCHbIE OIMTOMEpbI.

A3 60NbLLOr0O YMcna peakLMOHHOCNOCOOHbIX O/IMIOMEPOB CliefyeT YMNOMSAHYTb
MOIM3PUPHBIE CMOJIbl, ANMOKCUAHbIE CMOJbI, PeHOMoIbAErMAHbIE CMObI, A/IKUAHbIE
CMOJIbl U Ap., LWWMPOKO MPUMEHSIEMble B MPOU3BOACTBE CIOUCTLIX MNacTUKOB, MeHOo-
MN1acToB, NakoB, Knees. ONMroonerHbl UCNOMb3YHT B Ka4eCTBE MOTOPHbIX TOM/UB,
CMa304HbIX Maces, Ana rmgpogobmnsaumm bymaru, Kak KOMMOHEHTbI NOMMPOBA/IbHbIX
nacT (CMHTETMYECKOro BOCKa), 0IMrOMepbl (PTOP3aMeLLEeHHbIX 3TUIEHA — KaK BbICO-
KOKMNALLMe Macna, TeNnJIOHOCUTENN, XXNAKOCTU ANA rTMaponpueogoB. OnnroMepbl Ha
OCHOBE OKMCeN 0M1e()MHOB Hall/M LUMPOKOE MPUMEHEHUE KaK MOBEepXHOCTHO-
aKTUBHbIE BeLLeCTBa.

Onumromepbl UrparoT HEMA/TIOBaXKHYIO PO/ib B Npupoge. Hanprvep, OKCUTOUUH —
HOHanenTug, aHTUONOTUKIN — LMKIOONNTONENTUAbI.
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4.

TECTOBbIE SAJAHUNA
OPI" AHNYECKNE N HEOPI AHNYECKWE BMC

. YCTaHOBUTE COOTBETCTBME MEXAY CTPYKTYPOIi 1 Ha3BaHWUSIMW MOSIMMEPOB.

. IMHENHBIN 1. rnuKoreH
. Pa3BeTB/MEHHbIN 2. KanpoH
. CeTyaTblit 3. pesnt

4, TPUHUTPOTONYON

. YCTaHOBMTE COOTBETCTBME MEX/Y MPOUCXOXKAEHMEM U HA3BAHWSIMU MONMME-
POB.

. CUHTETUYECKINIA 1. nonunponuneH
. NPUPOAHbIIA 2. TPVHUTPOLEN/THO03a
. UICKYCCTBEHHbIi 3. TpUrnuuepuna

4, Kpaxman

. YCTaHOBUTE COOTBETCTBME MEXAY COCTaBOM N Ha3BaHMEM MO/IMMEPOB.

. OpraHuyeckme 1. cepoyrnepog,
. 3NIEMEHTOpraHn4yecKme 2. nonncunaH
. HeopraHunyeckume 3. CUINKOH

4. nonucTmpon

[MpencTaBuTenem Kap6OLI|eI'IHbIX nosinMepoB, OCHOBHaA Liernb KOTOPbIX COCTOUT

TO/IbKO U3 aTOMOB «C», ABNSETCH ...

1.
3.

5.

Lilennonosa 2. NofiMkapboHat
NnoNnaTUNeHTepedTanar 4. NONUCTNPON
Monvmep, MoNy4YeHHbIA NPY B3aMMOLENCTBUN TepedhTaieBOM KUCOTbl U 3TK-

NEeHrNMNKoNA, Ha3blBaeTCA ...

1.
3.

6.

cA...

aTUNeHTepedTanar 2. MOSINITUNIEHTNINKOSb
nonutepegtanar 4. nonvaTuneHTepedrTanar
Hai1fioH — 370 TOproBoe Ha3BaHMe CUHTETUYECKOTO ...

. NO/IMamMmnHOr o0 BOJIOKHa 2. MONIN3TUNIEHTepedTaIaTa

. NONMMeETUIMETaKpuIaTa

. HeopraHunueckas Kucnota, Kotopas MMeeT MoSIMMEPHOe CTPOeHue, Has3blBaeT-
. YIO/bHOM 2. 6EH301HON

. CEpOBOIOPOAHOM 4. KpeMHEBOW

. HeopraHuyeckas KucnoTta, Kotopas UMeeT NoSIMMepHOE CTPOEHWE, ABNSETCS. ..

. yronbHasa 2. XnopHas
. CepHucTan 4. KpeMHeBas
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9. CYHTETMYECKNM MONMMEPOM ABMIAETCH ...
1. yuenntonosa 2. Kpaxma
3. nosmcTupon 4. 6enok

10. MakpomMoneKynbl NPUPOAHOr0 KayyyKa UMeKT CTPYKTYRY ...
1. ceTuaryto 2. IMHENHYIO
3. pas3BeTB/IEHHYIO 4. 6ecnopsafoyHyro

11. K npMpogHbIM NoiMmepam He OTHOCUTCS ...
1. aMMNONeKTUH 2. 3NOKCKAHasA cmona
3. uenntonosa 4. Kpaxman

12. HeopraHnyeckum nosiMMepom ABSETCS ...
1. oKcnpa KpemHua 2. NONNCTUPON
3. OKCup HaTpus 4. uennonosa

13. K CMHTETUYECKNM OpraHMYecKnUm nonmmepam OTHOCATCA ...
1. Teop/ioH 2. Lennonosa
3. NpoTenH 4, Kpaxman

BMC. METOAbI NMOJTYHEHWA NMOJIMMEPOB
1. YpaBHeHUe peakuyy NofyyeHns NoaMcTMpona NMeeT BUA ...

1.n CH2 = CH2 — (CH2 - CH2 —)n 2.n CH2 =CH - (— CH2 -CH —)n
CeHs CeHs

3.nCH,=CH - (- CHy— CH ), 4.nCH,=CH - (—CHZ—CI|-I ),
CHs CHs CN CN

2. MoHOoMepoMm NS NOo/ydYeHUs CUHTETUYECKONO Kaydyka NyTEéM peakuuun nosnam-
Mepu3aumm aBnseTca ...

1. MmeTunmeTakpunat 2. BUHUnaveTar

3. UMKNONeHTaaneH 4. byTagmeH-1,3

3. MeToAoM NonnMMepusaLmm MoOXXHO NOyYnTb ...
1. nonuaTuneHTepedTanar 2. NONMNPONuNeH
3. nonvBUHUNaleTaT 4. nonvammp

4. B oCcHOBEe NMony4YeHns pe3viHbl iexXaT npoLieccsl ...
. nonMmepusaunn 2. fenonvmMepusalmm
3. NOINKOHAeHcaLnn 4, ByNIKaHu3aLmu
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5. MoHOoMepoM B peakumu NoMMepU3saLmn aBnaeTcs ...

1. nto6oe HM BelLeCTBO 2. ntoboe BM BelLLecTBO
3. HM BeLLecTBO C KpaTHOM CBA3bHO 4. HM BelLLeCcTBO C PYHKUMOHAIbHBIMU
rpynnamu

HM — Hu3komonekynapHoe, BM — BbICOKOMONEKynApHoe

6. |_|OI'||/|BVIHI/IﬂXﬂOpI/Iﬂ| nosiydyaroT B pPe3y/ibTate peakunn, ypaBHEHUE KOTOpOVI
NMeeT B, ...

1.n CH2 = CHCI - [— CH2 - CH(CI) —]n

2.nCCl = CClz - (— CClz - CClz _)n

3.1 CHCI = CHCI — (= CH(CI) = CH(CI) -),

7. Monuctupon nonyyatoT NoMMepu3aLmei. ..
1. C6H5CH = CHZ 2. CH2 = CH2 3. C5H5 = C5H5

8. Monumep, nony4veHHbIN B pesynbtarte peakumm n CH, = CH — C¢Hs - [- CH, -
CH - (CgHs) - ], Ha3bIBaeTcH. ..

1. nonnctupon 2. CTpon

3. N0/IMGEH30/ 4. NoNnMaTUN6eH3on

9. C/HTE3 NoNMMepa, U3 KOTOPOro NMPou3BOAMTCS aleTaTHOe BO/IOKHO, OCYLLLECTB-
nsoT ...

1. B3aMMO/ENCTBIEM LIEN/IONO3bI C YKCYCHbBIM aHrMapuaoMm

2. B3aVIMO/IeACTBMEM LIE/N/OMO03bI C YKCYCHOI KNCNOTOM

3. B3aMO/Ie/iCTBMEM LIEN/H0M03bI C a30THOI KUCNOTO

10. [Ana nony4yeHWs aLeTaTHOro BOJ/IOKHA MCMOMb3YyeTca TpuaueTaT Lennrnossbl,
KOTOPOMY COOTBETCTBYET (popmyna ...

1. [CsH70, (OOC — CHs)3], 2. [C¢H;0, (OCH, — CHs)3],

3. [CeH,0, (NOy)s]y

11. Peakuuei NoIMKOHAEHCALMM NOMYYatoT. ..
1. nonnBMHUNXNOPUA 2. HaW/OH
3. Te(p/IoH 4. NONN3ITUNEH

12. MonMaTuneH Nony4aroT B pesy/bTaTe peakLmmn NonmMepm3saumni ...

1. C6H5CH - CH2 2. CH2 - CH2
3.CH;— CH = CH,
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13. YDaBHeHI/Ie peakunn nonyyvyeHna noamnponunsieHa UMeeT supg ...
1.nCH,=CH, » (-CH,-CH,-),  2.nCH, =CHCI - (= CH, - CHCI -),

3.nCH,=CH - (=CH,—CH-),  4.nCH,=CH-CgHs — (= CH,— CH-),

CH; CHjs CeHs
14. TTonnaTnNeH nony4yaroT B pesynbTare peakuuu ...
1. BynKaHusaumnu 2. NONNKOHAeHcauum
3. nonmMmepusalmm 4. cononnumepusaunm

15. Peakuus NOIMKOHAEHCAL MM BO3MOXKHA MeXAY BeLLecTBaMu ...

1. H,NCH,COOH n NaOH 2. CsHsOH

3.CH=CH - CH;3 n C¢HsOH 4.CH =CH,uCl,

16. MNpupoaHbie NOANMEPLI Kpaxman W Lenk103a NOCTPOEHbI U3 OCTATKOB ...
1. ppyKTO3bI 2. TNTOKO3bl

3. NaKTo3bl 4, caxaposbl

17. Ona nonyyeHus OyTagMeHCTUPOSIBHOTO Kay4yykKa WCMO/b3yHT MOHOMEPbI,
(hopmy bl KOTOPbIX ...

1.CH,=CH-CH=CH; n CH,=CH-CN

2. CH2 = C(CH3) - CH3 n CH3CC| = CH2

3. CH2 =CH-CH= CH2 7 CGHG

4, CH2 =CH-CH= CH2 7 C6H5CH = CH2

18. 'MoK03a 06pasyeTcs NPy KUCNOTHOM TMAPon3e ...
1. HCYyNnHa 2. XUTUHA
3. Uenntonosbl 4. NEKTUHOBbLIX BELLECTB

BMC. CTPOEHVE 1 CBOICTBA NOJIMMEPOB
1. MMpouecc paspyLUeHns MoIMMEPHBbIX MaTepuasnioB B pesy/bTaTe BO3AeNCTBUSA
(hM3NKO-XMMNYECKNX (PAKTOPOB M OKPYXKaKOLLLEN Cpefbl Ha3bIBAEeTCH ...
1. fe3aKTmBauueit 2. JeCTpyKuuei
3. Aeraszauuen 4. pecopbumen

2. CylLleCcTBOBaHME B KPUCT/IIMYECKOM COCTOAAHUM — 3TO XapaKTepHOe CBOMNCT-
BO MO/IMMEpPHbIX MaTepnasio, 06najatowmx ... CTPYKTYPOM.

1. cTepeoperynsapHoi 2. aTrakTuyeckom (amopgHoe cocTos-
Hue)

3. amopdHoi1 4. HecTepeoperynsapHom
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A WODNPEFE W

WNEF B

S.
1.

. MpoCTpaHCTBEHHbIE NOMNMEPbLI HEPACTBOPUMbI, TaK KaK MaKpPOMONEKYbI ...
. COeINHEHbI BONMbLUNM YMUC/IOM XMMUYECKUX CBA3EN

. IMELOT 0YeHb 6O/bLLYI0 MONIEKYNSIPHYHO Maccy

. PacnonoXeHb! HeYNnopsiA04eHHO

. UMELOT pa3BeTBNEHHOE CTPOEHME

. MonekynsipHas Macca nosmmepa — CPpeAHss BeNMYMHA, NMOCKObKY ...
. MaKpPOMO/EKY/bl UMEHOT Pa3fIMYHyO CTENeHb NOMMEPU3aLIAN

. MaKpOMO/EKY/bl COeUHEHbI GOMBLUMM YUCNIOM XMMUYECKNX CBSI3el
. MaKpOMO/IEKY/bl UMEOT Pa3BeTBNEHHOE CTPOEHME

lNonnmepom HasbIBaeTcs ...
BbICOKOMOJIEKYNAPHOE BELLECTBO, COCTOALLEE M3 MHOIMOKpPaTtHO MOBTOPSAHO-

LLIMXCS rpynmn aTOMOB

BUL ..

8

. MHOFOKpaTHO MOBTOPAOLLAACS rpyrna aToMOoB
. N060e BELLECTBO € 60/bLLOM MONEKYNSPHON Maccou
. H3KOMO/IEKY/IPHOE BELLECTBO, BCTYNatoLLee B peakuuio noavmMepusanmm

. Monnmepbl He MMEOT onpeieNIEHHON TOUKM MNaBNeHNs, TaK Kak ...
. CTeNeHb NonnMepu3saLmm Konebnetca B onpeaenéHHOM NHTepBase

. HEBO3MOXXHO TOYHO ONPee/INTb TOUKY MaBeHns

. MaKpOMO/EKY/bl NONIMMEPA MEKOT Pa3HyHo CTPYKTYPY

. MaKpOMO/EKY/bl NONIMMEPA HE UMEKOT KPUCTaINIMYECKOTO CTPOEHNS

. dopmyna 3neMeHTapHOro CTPYKTYPHOTO 3BEHA HATYPa/IbHOrO KayyyKa MMeeT
.-H,C CH, - 2.-CH,-CH=CH-CH, -

/

C=C 3.—CH,—~C=CH-CH, -
L/ N\ |
H, H Cl

. [na noBbIWeHnA MeXaHUYeCKOM MPOYHOCTN MOJIMMEPHBLIX MaTeEPUasIOB A0-

6aBnA0TCA BELLECTBa, KOTOPbIE HAa3bIBAKOTCA ...

1
3

9
1
3

1

. dHTUKOarynaHTammy 2. HaNONHUTENAMM
. dAHTMOKCNJaHTaMn 4. KaTannsaTopamu

. Kayyyk — 3T0 ... nonumep.
. CTEK/1006pa3HbIi 2. BA3KOTEKYUNiA
. BbICOKO3M1aCTNYHbIIA 4. KpUCTanIMyecKnii

0. MoHoMepoM NpUPOAHOro NonuMepa Kaydyka sIBNsSieTCa YrneBofopoa, 06-

Laa opmyna Kotoporo...

1

. CnHZn_Z 2. CnHZn_G 3. CnH2n+2 4. CnHZn
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11. Monnmepsbl, 0bpasyroLimecs B pesynbTaTe CLUMBKW Lener Npu By/iKaHM3a-
LMW 1 NPY NONTYYEHMN TEPMOPEAKTMBHBIX CMOJ1, Ha3bIBaKOTCS. ..

1. ceTyaTbiMu 2. aMOpP(HbIMU

3. pas3BeTB/IEHHbLIMN 4, cTepeoperynapHbIMu

12. JInHeHble NONMMEPBI MPU HarpeBaHuu. ..

1. CHavana pasmaryatoTcs, 06pasys BANOTEKYLLYHO XXMUAKOCTb, 3aTeM MEPexoaaT
B ra3o06pa3Hoe COCTOAHME

2. Cpasy noaseprarotca XMMUYECKOMY Pas/ioXXeHUIo

3. CHavana pasmsryatoTcs, obpasys BANOTEKYLLYHO XMUAKOCTb, 3aTeM pasfara-
HoTCH

4. OcTtaroTcs 6e3 N3MeHeHNA

13. MOHOMEP U CTPYKTYPHOE 3BEHO MOMMMEPOB, MOMYYEHHbIX peakumein nonu-
Mepu3aumu, UMeroT ...

1. pa3nnyHbIv COCTaB 2. OANHAKOBbI COCTaB

3. 0MHaKOBOEe CTPOEHMe 4. 0lJMHaKOBOE CTPOEHWEe N CoCTaB

14. B peakuuto NosMKOHAeHcau My BCTyNaoT MOHOMEpbI, cofepXXalyme ...
1. yHKUMOHANBHYO rpynny 2. TONbKO S-CBA3N
3. reTepoaTomsl 4. p-cBA3b

15. BO/IbLUMHCTBO MO/IMMEPOB MPOSB/ISAKOT CBOMCTBA ...
1. NnpoBOAHNKOB 2. M0lyNpPoOBOHMKOB
3. CBEpPXNPOBOAHMKOB 4. AN3NEKTPUKOB

16. Onuromepsbl OT NOIMMEPOB OT/INYAIKOTCS ...
1. XapakTepom CBA3n 2. MeHbLLEe MOJIEKY/ISPHOI Maccol
3. NpMpoAoi nonMmMepa 4. KOHUrypaumen Monekyn

17. KpucTannuyeckue nonvMmMepsl, B OTAnMYME OT aMOP(HbIX, 061a4atoT ...
1. NHTepBaIOM TemMnepaTypbl NpU pasmAaryeHnn

2. TeMnepaTtypor NnaBneHns, 3aBUCSLLEI OT HarpeBaTens

3. HeonpeaenéHHbIM 3HaYeHNeM TemnepaTypbl NaasAeHUs

4. onpefeneHHbIM 3Ha4YeHEM TemrepaTypbl NaasneHns

18. CocTtas nonncaxapuaos BbipaxaeTcs 06Lein opmysnon ...

1. (C5H1005)n 2. (C5H1004)n

3. (CsH100s)n 4. (CeH1206)n

19. MakpoMoneKy/bl NPUPOAHOro KayyyKa UMEKT CTPYKTYpY.
1. NNHeNHYIo 2. CeTyartyto

3. 6ecrnopafoYeHHYH0 4, pa3BeTB/IEHHYIO
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20. MaKpoMO/eKybl BYNKaHNU3MPOBAHHOIO Kayyyka, B OT/IM4Me OT HaTypasib-
HOro, UMeKT CTPYKTYpY.

1. pa3BeTB/IEHHYIO 2. CeTyaTyro

3. perynspHyto 4. NNHENHYIO

BMC. bBNOMNMOJIMMEPDI
1. MNMpupoaHbIMK BELLIECTBAMW, UMEIOLLIMMU MONNMEPHOE CTPOEHWE, SBNSAHOTCA

1. HYKNENHOBbIE KACMOTbI 2. 3MOKCUHbIE CMO/bI
3. nonnypeTaHsbl 4. heHonhopManbaervaHble CMofbl

2. Peakums, B pesynbTaTe KOTOPOI OCYLLECTBNSETCA CUHTE3 6e/lKa B OpraH13me,
Ha3blBaeTCs ...

1. NONNKOH/EHCaLMeN 2. cononnumepusaLmen

3. nonunatepudmrKaumen 4. nenTusaumen

3. Hykneotnabl — MOHOMEPLI 4719 MONYYEHUSA ...
. AHK n PHK 2. YrneBojoB
3. 6enkoB 4. nonnunenTuaos

|

4. CTPYKTYPHbIM 3BEHOM WHCY/IMHA ABNAETCA OCTATOK ...
1. pubodypaHo3bl 2. N-aueTunrnoKosamMmmHa
3. (PpyKTO(PypaHo3bI 4. rNOKONMpaHos3bl

5. OCHOBHbIMW CTPYKTYPHbIMW eAvHMLEAMUA MakKpOMOJEeKY 6e/IKOB ABNAKOTCA
OCTaTKW ... aMUHOKUC/OTbI.

1. a 2.0
3.B 4. €

6. [Ana nony4eHns aueTaTHOro BOJIOKHA MCMO/b3YeTCA TpualeTaT Lennossl,
KOTOPOMY COOTBETCTBYET (pOopmMyna ...

1. [CeH70, (OOC - CHs)s], 2. [CsH70, (OCH; — CHs)s],
3. [CeH70, (OOC - C3Hy)s], 4. [CsH70, (NO2)s],

7. OCTaTK/ aMWUHOKMKC/IOT SABNAKOTCA CTPYKTYPHBLIMU 3BEHLAMMA ...

1. nonncaxapwnaos 2. XXpoB

3. NO/IMHYKNEOTU0B 4. nonnunenTnaoB

7. OCTaTKN aMMHOKUCIIOT ABMAKOTCA CTPYKTYPHbLIMU 3BEHBAMMU ...

1. nonncaxapwnaos 2. XXMpoB

3. NO/IMHYKNEOoTU0B 4. nonnunenTnaoBs
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8. BMONOTrMYECKUM CbIPbEM, MCMOMb3yeMbIM A1 MONYYEHUA WUCKYCCTBEHHbIX
BOJIOKOH, AIBNAETCSA. ..

1. XuBuya 2. pe3nHa

3. uennionosa 4. naTekc

9. NMpw nonHom rugponnse PHK obpa3syeTcs...

1. pnbodypaHo3a, MypvHOBOE WX MUPMMUANHOBOE OCHOBaHMe, (hocqopHas
Kucnora

2. pnbodhypaHo3a, (hocthopHas Kucnorta

3. [e30KcmpnbodypaHo3a, NypuMHOBOE WX NMUPUMUAUNHOBOE OCHOBaHWe, (hoc-
(hopHasa Kmcnora

4. pnboypaHo3a, NypuHOBOE U MUPUMUANHOBOE OCHOBaHWe

10. Benok, KOTOpbI OCYLLIECTBSET MEPEHOC KMCIOPOAa U3 NErKMX K opraHam u
TKaHAM Ye/loBeKa 1 XXMBOTHbIX, Ha3bIBaeTCs. ..

1. reMorno6uH 2. NHCYNNH

3. anbbyMuH 4. NpOTeunH

11. K npupogHbIiM 6ronoiimmepam OTHOCATCS. ..
1. pe3nHa 2. Ma/ibT03a
3. TehnoH 4., Kpaxmarn

12. Benkun — 310 GMONONMMEPbI, MONEKY bl KOTOPbIX MOCTPOEHbI U3 OCTATKOB. ..
1. B —aMUHOKMCNOT 2. O —aMUHOKMCNOT

3. € —aMMHOKUCNOT 4. y —aMWHOKUCNOT

13. 'eHeTMYecKass MH(opMauus KNeTKN XPaHUTCA B XPOMOCOMax B BUJE ...
1. 0CO6bIX (PEPMEHTOB 2. PHK
3. 0C00bIX 6ENMKOBbLIX MOJIEKY/T 4. AHK

14. Tnaponus 6enKa ToNbKO A0 NeNTUAO0B NPOVUCXOAUT NOA AENCTBUEM ...
1. HyKneoTUAMNTPaHCHepasbl 2. TpUNCcUHa
3. KapboKcKnenTyAasbl 4. ypeasbl

15. HanbosbLuee KONMYecTBO pPe3epBHOro rnosmcaxapuaa rimkKoreHa CoaepXxuT-
CAB...

1. Xenyake n KALeYHNKe 2. MOYKax 1 neyveHu

3. NEeYEHN N MblLLAX 4. NErkKMX 1 MblLLULAX

16. K CNoXXHbIM nnnuaam oTHOCATCS. ..

1. XXnpbl 2. Macna
3. hochonunuapl 4. BOCKM
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17. TepBUYHOI CTPYKTYpOW 6efKa Ha3bIBaeTCs. ..

1. B3aMMHOE PacrosioXKeHNe HECKObKUX NOANMENTUAHbIX Leneid OTHOCUTENbHO
He6e/IKOBOW YacTK

2. CNOCOBHOCTb CKPYUYMBaAHWA MOMNENTUAHON LIENM B NPOCTPaHCTBE

3. aMMHOKMCNIOTHbIA COCTaB

4. nocnefoBaTeNlbHOCTb OCTaTKOB aMMHOKMUCIOT B MOIMNENTUAHON Lienu

18. Pacnag rnoKo3bl 40 NMPOBUHOIPAAHOA KUCOTI, a 3aTeM A0 MOJIOYHOM Ha-
3bIBaeTCA. ..

1. rMNKONN30M 2. TTMKOreHOIN30M

3. ININKOreHe3om 4. rNHOKOHEOreHe3oM

19. MNpouecc NpeBpaLLeHNs XXUAKNX XXMPOB B TBEPAbIE XKUPbI HAa3bIBAETCH. ..
1. rmapupoBaHmeM 2. OMbI/IEHNEM
3. rnaparaumen 4. rnaponn3om

20. Mpw nosblweHnn Temnepatypbl (>40° C) akTMBHOCTb (DEPMEHTOB. ..
1. N3MeHSAETCA B 3aBUCMMOCTM OT peakLmu

2. CH/KaeTcs

3. OCTaéTCsA HEN3MEHHOIA

4, noBblLLUaeTcs

21. MNepBbIM 3TanNoM 6rocnHTe3a 6enka ABIfeTCA npouecc. ..
1. anoHrayuu 2. MHLMaumm
3. TpaHcKpunumun 4. TepMUHaLMK

22. MeTabonn3Mom Ha3bIBaeTCs. ..

1. COBOKYMHOCTb peaKkL il CUHTE3a BELLLECTB B XKUBbIX OpraHmn3max
2. 06MeH BeLLLeCTB, CONPOBOXAAOLWMIACA 0OMEHOM 3HEPT K

3. 06MeH aHeprumn

4. COBOKYMHOCTb peakLuii pacraza BeLLECTB B XXMBbIX OpraHnu3mMax

23. HyKnenHoBble KUCMOThbI ABNAOTCA ...
1. pa3BeTB/IEHHbLIMW FTOMOMNOIMMEPaMU
2. IMHENHbIMW reTeponoimmepamm

3. NIMHENHbLIMKX FOMOMONMMEPaMK

4. pa3BeTB/IeHHbIMW reTepononmepamm

24. HyK/IleMHOBbIEe KMCNOTbI B KNETKE ABMIAKOTCS ...
1. 3HepreTMYeCKUMHM BeLecTBaMm

2. nepeHocymkamu O,

3. NH(OPMALMOHHBLIMU MaKPOMOJIEKY/TaMU

4. Buokatasimsaropamm
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25. Hanbonee pacnpocTpaHeHHbIM MOHOCaXapyaoM, KOTOPbIA CY)XXUT rN1aBHbIM
BUAOM KNEeT4aToro «Tornamea» y 60/bLLIMHCTBA OPraHU3MoB, AB/SETCS ...

1. 1-rnokosa 2. )pyKTO3a

3. MaHHO3a 4. L-rnoKosa

26. LLLenoyHom rmaponmns Xmnpos, ABASIOWNXCS TPUTMUMPUAAMIA, Ha3blBaeTCs

peakuuen ...
1. penonumepusaumm 2. fernaparayum
3. ofimMromepm3saumm 4. OMbINEHNS

27. T1o aHepreTnyeckomy 3pdekTy okucneHve 1 rpamma yrieBofoB COMocTa-
BUMO C OKMC/ieHMEM 1 rpamma ...

1. 6enkoB 2. pacTuTeNbHbIX X1poB (Macen)

3. )XNBOTHBbIX XXMPOB 4. yrnesogopoaoB

28. benkn, MakpoMO/IeKY bl KOTOPbIX 00pa3oBaHbl MCK/IKOUNTE/TbHO aMUHOKMC-
NnoTaMu, HasbIBaKoTCA ...

1. HyKneoTubl 2. HYKnnabl

3. NPOTENHBI 4. npoTtenabl

29. LntosnHy ogHon uenoykn AHK komnnemeHTapeH — N3 BTOPOMU
LIenoYKu.

1. apeHuH 2. TUMWH

3. KCaHTUH 4. ryaHuH

30. Mpn nonHoOM (hepMeHTATUBHOM rMAPONN3e 6e/lKoB 06pa3yeTcs CMECh ...
1. aMnHOB 2. YrNeBojoB
3. aMUHOKMCNOT 4. KapbOHOBbIX KACNOT
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MPNNOXEHWNE
[MonvMepbl U NX CTPYKTYPHbIE hopMy bl

Ne Ha3saHue nonvmepa CTpyKTypHaa opmyna
A. OpraHun4eckue NonMmepbl
1. 'omouenHbIe NoIMMepbI
MNpesenbHble YreBogopoabl
1 | NMonnatuneH (nonnmetuner) — (Max) (- CH,-CH; -),
2 | MonunponwuneH (= CH, = CH(CHy) -),,
3 | NonubyTtuneH — (MB) (- CH, — CH(CzHs) -)n
4 | MonuunsobyTtuneH — (MWB) (= CH, — C(CHz3), -)s
5 | Monuctupon (nonnsuHMNGeH3on) — Nc (= CH; = CH(CgHs) -),
6 | Monu-a-meTuncTupon (= CHy = C(CH3)(CgHs) -)n
["anoreHNpPon3BoOAHbIe NpefesibHble YreBoA0po40B
7 | NonusuHnnxnopug — NBX (- CH, - CHCI -),
8 | MonnBMHUAMAEH(TOPUA (- CH;-CF;-),
9 MonnBmMHWNEHMTOPUA (MONMMETUNEH- (- CHF = CHF -),
hTopua)
MonutetpadTOPaTUIEH (TEIOH) — _ 3 B
10 T®3 (- CF, = CF; ),
CnupTbl N nX aurpsbl
11 | MonuemHunoBbIi cnupT — NMBC (- CH,; = CH(OH -),
(_ CHZ -CH _)n
12 | NonuBuHunaueTat — NBA |
OCOCHg3
(-CH CH-),
13 | MNonueBMHMNeHKapboHat @) O
CO
AueTtanu
(-CH,-CH-CH,-CH-),
14 | NMonuBUHUAOPMasb | |
O-CH, -0
(-CH,-CH-CH,-CH-),
| |
15 | MonmMBMHUNGYTUPab O-CH-0O0
|
C3H;
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Anbfernibl

(- CH; - CH -)n
16 | MNonmakposnenH |
CHO
AMUHBI
17 | MonnBMHUNAMUH (= CH; = CH(NH,) -),
(- CH; = CH -)n
N
18 | Monn-N-BUHUANNPPOINAOH HzCQCO
H.C CH,
(_ CHZ -CH _)n
|
19 | Nonn-4-sBnHNNNNPUANH @
N
Kncnotbl n nx Npon3BoaHbIe
(_ CHZ -CH _)n
20 | Monunakpunosasa kucnota — NAK |
COOH
(= CHz — C(CH3) -)x
21 | NonumeTakpunosasa kucnota — NMMAK |
COOH
5y | MonumeTmeTakpunat — IMMA (=CH, - (|3(CH3) n
(nnekcurnas) COOCH,;
(_ CHZ -CH _)n
23 | NonumeTtunakpunat — NMA |
COOCHg;
(= CHz — C(CH3) -)x
24 | MonneyTtunwvetakpunat — NMBUA |
COOC,4Hq
(- CH; = CH -)n
25 | Monvakpunamng |
CONH;
(- CH,-CH -),
26 | MonnakpunoHutpun — NAH |
CN
["fasioreHNpPon3BoAHbIE HeMNpeae/bHbIX YIN1eBO40POA0B
27 | MonuxnoponpeH (-CH,-CCl=CH-CH,-),
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nOﬂMMepbl C COMpPAXeHHbIMWN CBA3AMU

28 | MonvaueTtuneH (NOANBUHUIEM) (-CH=CH-),
29 | MNonueHnneH (—@ In
ApomaTun4ecKume yrnesogopoabl
30 | MonuankundgeHuneH (—@ - CH; -),
OH
MonnmeTneHoKcngeHnneHsb! (heHon-
31 | hopmanbaernaHble NoANMepbl) MHeR- (- CH, — n
HbI — «HO-BOJIaK»
OH
[MpocTpaHCTBEHHbIE: (NOTy4atoT C U3- (- CH, - 0
32 ObITKOM hopmanbaernaa) popnonnmep- 2 "
PEe30/1; KOHEYHbI MPOAYKT OTBEepPXe- |
HUSA — pesnT CH
2
l

. ['eTepouenHble NONMMEPDI

Kucnopoacoaepykatiye nonnvepsbl

1 MonunatuneHokeng (R=R’=H) nero (- CH,— CRR’ - 0 -),
MPOV3BOAHbIE

2 | Monumopmanbierng (nonvauetasnb) (-CH,-0-),
MonunatuneHTepedtanar — (NOMITU-

3 | neHTepedhTanar, nascaH) CNOXHbIA No- | (- O — (CH,), - OOC - C¢H,; — CO -),
nnapup — NMNITP

A3oTcofepxKaLime nonumepbl

4 QMOSAI/I_FGG’E():aI\I_III:;]V_IIgEIHaAMI'II/IHaMI/Ip, (nonu- (= NH — (CHy)s - NHCO — (CHz)s — CO ),

5 | Monukanpoamng (nonnammna-6) KarpoH (= NH - (CH)s — CO -),

6 | MonunapabeH3amnp (- NH - (CgH,4) — CO -),

7 | Monudrtanumng (nonnnumng) (-CO-CsHs—CO-NR’-R-NR-),

8 | NonuypeTaHsl (-CO-NH-R-NH-COO-R’-0-),

9 | NonuHuTpunel (-CR=N-),
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Cepocogeprkatlme nonavmepsl

10 | MNonwankuneHcynbshug (= (CHy)x =S -),

11 | MNonnankuneHcynbMOoHbI (- (CH,)x - SO, -),
B. DnemeHTOOpPraHM4ecKune NoNMEpbI

12 | MonAMAMMETUICUIIOKCAH (= Si(CH3), — O -),

13 | MonmantoMoKcaH (-AIR-0-),

14 | MonudocdaseH (-PRR’=N-),

B. HeopraHnyeckue nonvmepsbl
15 | MonudoctoHnTpUnxnopua (-PCl, =N -),
16 | MNMnacTryeckas cepa (=S

[". Buononmeps.l

Benku (NpupofHble nonunentuipl 20 a-

~NH-CH-C-NH-CH-C-

1 |l ol
aMMHOKNCNOT € Co0TB. R R’ ,
) R O R O
g GH,0H CH,0H
9 Monunyrnesogb! nonun-1,4-b, D- on B O\Kou H
H
rnroKonupaHosug (Lennronosa) I (e \H S -
B-1 .4’-rnnxoaﬂnﬁaﬂ CBAJB
HyKnenHoBOW KMUCNOTbI:
(i)H 5
PHK — N-ageHuH, ryaHnH, TUMWUH, Ln- 0=P—0—CH, g
3 |TO3H N X - OH OH

OHK — N-ageHWH, ryaHuH, LMTO3MH,
ypauun n X — H
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ABeTucAaH Hagexaa HukonaeBHa

BbICOKOMOJIEKY TAPHbIE COEANHEHINA
MeToAnYecKoe Nocobue no Xmmmm

A/151 CaMOCTOATE/IbHOW PaboTbl CTYAEHTOB
TEXHUYECKMX CreunabHOCTeR Bcex (popm 00yyeHNs

PenakTop E.®. 130T0Ba
[MoaroToBKa opurnHaia-makeTa — aBTop

MognucaHo K nevatn 10.04.12. ®dopmat 60x84 1/16.
Ycn. neu.n. 3,375. Tupax 60. 3k3. 3ak. 121067 Per. Ne 153

OtneyataHo B PO Py6LI0BCKOro MHAYCTPUaNIbHOr0 NHCTUTYTA
658207, PybuoBck, yn. TpakTopHas, 2/6.

55



	Введение
	ГЛАВА I. КЛАССИФИКАЦИЯ ПОЛИМЕРОВ
	ГЛАВАII. МЕТОДЫ ПОЛУЧЕНИЯ ПОЛИМЕРОВ
	ГЛАВА III. СТРОЕНИЕ ПОЛИМЕРОВ
	ГЛАВА IV. СВОЙСТВА ПОЛИМЕРОВ
	ГЛАВА V. ПРИМЕНЕНИЕ ПОЛИМЕРОВ
	ГЛАВА VI. БИОПОЛИМЕРЫ
	ТЕСТОВЫЕ ЗАДАНИЯ
	ПРИЛОЖЕНИЕ

