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§ 3.1. MOJIKHMEPHBIE WEMH

Crnenubnueckde 6HoMOrHUecKHe H (BH3HYecKHe CBOHCTBA GeKOB
¥ HYKJEHHOBBIX KHCJAOT B 3HAUMTEJbHOH Mepe Onpese/sioTCs uX Ma-
KPOMOJIEKYASIpHBIM cTpoerHeM. JljunAbBle penHble MOJeKyJabl BO
MHOTOM OT/JHYHBI OT MaJblX MOJIEKy/a. Tena, HOCTPOECHHbBIE U3 MAKPO-
MOJIeKyJ, 06/1anaoT ocobuiMu PH3NUECKHMH CBOACTBAMH,

B nocnennne necsitumernsi pasBurta QuU3HKa NOJMMEpOB U u-
3uKa MakpowmoJsexkyn. Pusznka nosumepoB — obaacte Gosee wIKPO-
Kas, TAK KaK OHa H3yuaeT He TOJbKO H30JHpPOBaHHBIE MaKpOMoJe-
KyJIbl, HO U TeJa, MMOCTPOEHHbIE U3 HHX, — OJIOUHBIE NMoIHMephl. B Ha-
crosimee BpeMs CPOPMYNHPOBAHB! TeOpETHUECKHE OCHOBH (DH3HKH
nonumepoB. HanpapieHns: ee panpHefimiero pa3BUTHS — T€XHHKAa H
Guonornsa. TexHuueckas (HU3MKa NMOJUMEDPOB pemaer 3afauH, CBsi-
3aHHHIE C TIPAKTHYECKUM TIpHMeHeHHeM (H3UKO-MEeXaHHUECKHX
CBOHCTB MOJUMEPHBIX MATEPHAJIOB — Kay4yKOB, J1ACTMACC, BOJOKOH.
MaxkpomoJiekyasipaast 6HodH3anka, TakkKe Bupocmas U3 QH3HKH NMO-
JIAMEPOB, SIBJASIETCS] OCHOBOH MOJIEKYAsIDHOH OHODHU3IMKH.

O6mue 3aKOHOMEDHOCTH, YCTAHOBJIEHHblE [/ CPABHUTENbHO
[POCTBIX MAKPOMOJIEKYJ, [OJNydaeMblX CHHTETHYECKH, UMeI0T GyH-
naMeHTaJbHOe 3HaueHHe W N5 ropasfo 6oJ/iee CIOKHBIX GHONOJM-
MepOB.

CuHTeTHUEeCKHe MaKpOMOJIeKYJbl [OJAyyaloTcs B JgabopaTOpHBIX
M NIPOMBIILJIEHHBIX YCJHOBHSIX NYTEM NOAUMEPU3AYUU WITH NOAUKOH-
Odencayuu MoHoMepoB. B nepBoM ciayuae oObenvHeHHe MOHOMEPOB
B IOJIUMEPHYIO L[e€lb IPOUCXONHT B Pe3yJabraTe NPAMOr0 HX COEIH-
HeHWs APYT C IPYTOM BCJEACTBHE PACKPHITHA ABOHHEIX cBs3ell. Tak,
U3 3THJIeHa MOJMydaeTcs MOJHITHIIEH
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Ipu nonuxoupencanuu (crp. 60, 86) coennHeHHe MOHOMEpOB
B lellb CONPOBOXKAAETCA OCBOOOXK AGHHEM MOJEKYJhl HEKOTOpOro Be-
miectsa (4acTo BoIH), IO OXHOM MosexkyJe Ha 3BeHo. Taxosa, Ha-
TipHMep, MOJHKOHIeHCallusl JHaMHHa C J1MKapOOHOBOH KHC/IOTOH
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JluHefiHble CHHTETHYECKHE INOJHMEPH PACTBOPHUME B Pa3/IHUHBIX
pacTBoputensix 4 06pasylOT HCTHHHLIE, 4 He KOJIAOHAHBIE PaCTBOPBL
310 6nln0 BrepBule nokazaHo Hlraynuurepom [1]. Msyuenue pactso-
POB NMOJIMMEPOB AdeT CBEAEHHS O CTPYKTYPE MaKPOMOJEKY.I. ,

CHHTeTHYECKHe MaKDPOMOJIEKYJAbl MOJENHPYIOT OCHOBHYIO IElb
6eKa MM HYKJAEHHOBOM KHCJIOTH. MaxpoMoJsiekysna roMono/umepa
He HeceT HH(pOPMAIIHH, HEe CONEpPKHUT «TeKcra». Ee cmoiicTBa mone-
JIHPYIOT JIHIIB Te CBOfCTBAa GUOJIOTHYECKUX MaKpoMb/IeKys, KoTropsie ™
He 3aBUCAT OT O0coGeHHOCTeH NMepBHYHOH CTPYKTYpH. Bmecre ¢ Tem
nonuMepHasi uelp uMeer cnendbuYecKHe BO3MOMNKHOCTH [epefavu
HHQOpManHU 006 3JEKTPOHHHIX M KOHQOPMAIMOHHBIX NepecTpoiixax
(cM. § 3.5)).

CuHTeTHYeCKHe MaKpOMOJIEKYJbl OTJHYAIOTCS OT GeNKOB H HYK-
JIEHHOBHX KHCAOT HE€ TOJABKO OTCYTCTBHEM MEPBUYHOH CTPYKTYpBHL
CHHTeTHYeCKHe INOJHMepHh TeTepPOreHHBl, OHH COCTOSIT H3 HEOMHO-
poAHBIX MakpomoJiekya. [lpuseneHHbie QopMy/ibl NOMHUMEDPHHIX Iie-
ne# uaeanu3HpOBAHLI B TOM CMbIC/e, YTO peanbHble 1ENH 3a4acTylo
coaep¥aT H IpyrHe rpymisl, HanpuMep, HEKOTophle H3 atomoB H
B MOJHITHJIEHE MOTYT ObITh 3aMelleHnl Ha MeTHJAbHYIO rpynny CHj
u T. 0. Lenu moryT 6nITh pa3BeTsiiensl cayyafinbim 06pasoM. JIw6oi
o6pasel CHHTETHYECKOro MoJHMepa COIAEPXKHUT CMeCh MaKPOMOJEKY
pasnuyHOf AnuHB. COOTBETCTBEHHO MOJIEKYJSPHBIH Bec Nonumepa
fiBJASieTCA CPeIHHM 3HayeHHeM IO BceM MNoJMMep-roMosoram. Ha-
NPOTHB, BCe MOJEKYJH [AaHHOro 6esika OJHHAKOBH, OHH HMEIOT
BIOJIHE ONpefe/eHHLIA MOJeKyJNspHLA Bec, COCTAB H MNepPBUUHYID
CTPYKTYPY.
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IMonumepHasn lLenb XapaKTepH3yeTcsl lipeXJe BCEro ¢BOeH KOH- .
¢urypauueil — GUKCHPOBAHHBIM paclioNokKeHHeM XUMHYECKHX CBf-
3eil, KOTopoe MOXeT GBITb H3MEHeHO TOJbKO B pe3yJ/bTarte pa3phiBa
cefizell. Tak, yuc- U Tpanc-noJHH30NpeH (CM. BhIle) PasgHYAOTCSA
uMeHHo KoHurypauusimu. ITonumeprsle unenu tuna —CHR—CHo—
(manpuMep, HOMHCTHPOJ, B KOTopoM R — denunbnan rpynna Ceglls)
MOr'yT CYHIeCTBOBATb BO MHOXKECTBE pAasJH4HBIX KOHQUrypauui.
Kaxnas u3 rpynn MoXKer pacliojiarathesl BIpaBo H/IH BJIEBO OT OC-
HOBHO# Henu. Ec/i yuc/Io MOHOMEPHBIX 3BeHheB B menk pasHo 1000,
TO YHC/IO Lenedl ¢ pa3iTHUHBIMH KOH(urypauusimu cocrasut 2'%%0 y
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Puc. 3.1, Ilenu usoraxtuueckoro (A) u cunpuoraktHyeckoro (5) mosucrHpoJIa.

6yneT, cjenoBaTenbHO, 3HAUUTEILHO OOJbIe YHC/IAa MAKpPOMOJEKYJT
B IdHHOM o6pasue noauMepa. VHbiMH CI0BAMH, BCE MaKpoMmoJe-
KYJE B TaKOM o6pasue MOTyT 0Ka3aTbC pa3JUYHbIMH. TeM caMbIM
CHHTETUYECKHEe MaKpOMOJEKYJAspHble BelecTBd He [ONYHHSAITCS
OCHOBHOMY 3aKOHY XHMHHM — 3aKOHY [IOCTORHCTBA COCTaBa M CTpoe-
Husl. Hartra OTKpBLT croco6Gul MOMy4YeHHsl CTepeOperysipHbIX MOJIH-
MepoRB - ¢} Goee onpeneqeHHbMH KOHQHUTypallHAMH MOHOMEDHBIX
3BEHbEB, Ha puc. 3.1 moxasaHo CTpO€HMe nenell uU30TAKTUYECK020 U
CUHOUBTAKTUYECKO20 TOJHCTHPONA. B nepsom crydae Bce (heHHIIb-
HBIe TPYIIE PACHONOXKEHBI [10 OXHY CTOPOHY OCHOBHOH LeNH, BO BTO-
poM — rooYepenHo cripasa u ciesa. lenb ¢ 6ecnopsmqubIM pacro-
JoxenHuem rpynn R HaseiBaeTcsl araKTuueckodl.

Pasnuyne mexny ONTHYECKHMH aHTHIONAMH AJIS HH3KO- M BbI-
COKOMOJeKY/ISIpHBIX COefHHEeHHH ABaseTcd KOHQUIypauHOHHBIM pas-
anuueM (cM. crp. 79).

Cnéuudura (H3UYECKUX CBOACTB MaKpOMOJIEKYJ, OTJHUHe M0-
cleqHUX OT MAaJLIX MOJIEKyJ, olipele/sercs [peXAe Bcero 6OoJbLIHM
YUC/IOM, ORHOTHIIHBIX 3BEHbEB, CBA3AHHHIX B JHHEAHYIO uenb. Kaxk
NpaBH/IO, MaKPOMOJEKYJIH COXepKaT eAHHHuHple o-casisu C—C,
C—N, C—O0. B pesyabTaTe nOBOPOTOB BOKPYT €NHHHYHLIX CBf3el
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BO3HWKAIOT pa3jHuHble xoH(bopManuu nenu (cMm. ganee §§ 3.2—3.4).
Baxnefimee crnenuduueckoe CBOHCTBO [ONHMEPHON nenH — ee KOH-
(bopmanuoHHas 1aOGUALHOCTE, T. €. CIOCOOHOCTD lenH (PHTrypHpPOBaTh
BO MHOXeCTBE pa3nHYHbIX KOH(opMauuil. DTO CBOACTBO HAXOIUT
CBOe OTpaXKeHHe B 0COOEHHOCTAX MAKPOCKOIHYECKOrO [10BeleHHUs No-
JIUMEpOB, HapHMep B BLICOKO3JACTHYHOCTH, NPHCYIeHd TOMbKO MO-
auMepaM (CKaxeM, HATypaJbHOMY H CHHTETHUECKOMY KayuyKam).
BricokoanacTHUHOCTh — cHOCOOHOCTh GJIOYHOrO IOJHMEpPa HCHLITH-
BaTb GOnbIINe yrpyrue neopManHu, IOCTHralOllHe COTEH (poleH-
TOB, IDH MaJIOM MOIyJe ynpyroctd. Kayuyk, nogo6Ho ApyruM ynpy-
TUM TejlaM, [IOfYHHSleTcA NOPH Matux nedopMmanusix 3akoHy I'yka

P L—-Lo (3.1

0= Lo f

3peck 0 — HanpsxKenue, L U Lo — AnUHBL pACTAHYTOrO U HEpACTAHY-
TOro 06pa3unos COOTBETCTBEHHO, & — MOAYJAbL ynpyroctd. [as craau
e &~ 20000 ke/mm?, ana pesun e =~ 0,02—0,8 xe/um?® (B 3aBHCHMO-
CTH OT CTeleHH BYJKaHU3anWH Kaydyka). CToJMb ManbM MOAYJNEeM
yIPYrOCTH XapaxTepH3yercd HIeasbHBIl ra3. B camom Jere, Hle-
aJbHBIA ra3 OMUCHIBAETCA ypaBHEHHEM COCTOSIHHS

pV =RT. (3,2)

CoxMeM ras [pH (OCTOSIHHON TeMIiepaType, YBENHUHB AaBJeHHe Ha
dp. O6vem ymennimurca Ha dV. Ha (3,2) cienyer

dv Ly~ L
dp=—p— =p—[—> (3,3)
rie Lo— HauanbHOe, L — KoHeuHOe noJoKeHHe MopluHs. ITO ypas-
HeHue anajiornydo (3.1), poab MoAy/asl YHPYFOCTH & HrpaeT aasJe-
Hue p. ArtMochepHOMYy InaBneHHIO oTBedder g=1 «Ke/cu?=
= 0,01 x2/mm?— penuunHa TOrO Ke NOpAILKA, YTO H y Kaydyxa.
WneanbHulil Fa3 Harpesaercs npu aguabaTHuecKOM cxKaTHH. Arasno-
ruyHbiM 00pa3om pe3uHa HarpesaeTcs [pH afuabaTHUECKOM pacrs-
XeHHH. TO O3Hauaer, 4yTo B OGOHX CIyYasx HpH nedopMaluuu npo-
HCXOJHT yMeHbIleHHe 3HTpOnHH. PaboTa npH pacTaKeHHH Kayuyka
cunoit f va dL pasua

fdL=dF =dE—TdS, (3,4)
rie F— csoGonHas sHeprus, E — BHyTpeHHSAA 3Heprua. Kayuyk

IpaKTHUYECKH HecXKHMaeMm. Yipyrasd CHia [IPH H30TEPMHYECKOM pac-
TAXKEHUH KayuyKa pasHa

f=(_g%)r =(%)T o T(%)T. | (3,5)

Onweit nokasbiBaer, YTO IJIS Kayyyka CHIa [ MpOnopuuoHambua T,
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npuyeM npsmas f(T) npoxoaut B6/aH3M Hauasa KoopAauHaT. MHBIMH
C/IOBaMH,
JE
@ﬂr~a . (3.6)
[Togo6HO TOMY Kak BHYTPEHHsisi 3HEprHs HAeal]bHOTO rasa He
3aBHCHT OT o0beMa, BHYTPEHHsSis SHEPTHsf KayyyKa He 3aBHCHT OT
IAHHbL. BO3HHKHOBEHHE YIPYroi CHJBl H B TOM, H B APYroM cilyuae
onpenensieTcsl U3MEHeHHeM He BHYTPeHHeH SHEpPrHH, a SHTPOMHH

f=—T@%f 3,7)

B 3TOM ¥ COCTOHT MPUHUUNHKAJbHOE OTJIHUHE BBICOKO3JACTHYHO-
CTH NoJlEMepa OT YONPYTOCTH TBEPAOTo Teda (ckaxKeM, cTaldbHOM
NpYXKUHBI), ONpefe/nsieMOH H3MEHeHHEeM BHYTPeHHeH SHepTrHH.

DHTPONUHHBIA XapaKTep YIPYroCTH HAEaJbHOTO ra3a O3Hauaer,
YTO NPH yMeHbIIeHHH 00beMa rasza Bo3pacTaeT YHCJIO YAapoB MoJe-
KyJl O CTeHKH — ynpyras CHJla CBs3aHa C TEIJIOBLIM [ABH:KeHHEM
MoJiekya. CxKaThe ra3a yMeHblIaeT ero SHTPONHIO, TaK KakK ras nepe-
XoaHuT #3 GoJiee BEPOATHOTO Pas3speKEHHOrO COCTOSHHA B MeHee Be-
positHoe — cxKatoe. O4eBUAHO, UTO CXOLHBIH Mpolecc HPOUCXOLHT U
B Kayyyke, T.€. Kay4YyK COCTOHT H3 OOJbIIOTO 4YHC/Aa HE3aBHCHMO
nepeMellalouXCs 3IEMEHTOB, H pacTsIKeHHe Kayuyka o3HayaeT me-
pexoa oT 6oJiee BEPOATHOrO HX Paclo/OXeHHsA K MeHee BEDPOSATHOMY,
T. &, yMeHbHIeHHe SHTpONHH. TOABKO B 3TOM M 3aK/II0YaeTCH CMBICI
aHAJOTHH MeXy KayyyKoM W HAea/bHBIM I'a3oM.

[loBenenue moauMepa — Kayuyyka — B 06J0Ke 00BbACHAETCsT CBOH-
CTBAMH MaKpOMOJIEKYJISIDHBEIX Ilenel, U3 KOTOpHX OH nocrpoeH. He-
3aBHCHMBIE JBUIKEHHS 3JEMEHTOB MOJHMEPHOH LeNH ONpefesioTCs
" ee koHboOpManuoHHOK JabuabHOocTbl0. MHBIMH c/l0BaMH, TOJHMeEp-
Has unenb o6sajmaer THOKOCThIO. IHOKOCTL MOJHMEpHOH Uenu — ee
BaXKHelilliee CBOKCTBO B acClekKTe paccMaTpPHBAaeMbIX 37eCh BOMPOCOB,
[Ipu 310M HeOGXOMHUMO pasAHyaTh TePMOOUHAMUYECKYrO THOKOCTD H
KuHeTuveckyto THOKoCThb. IlepBasi OTBeTCTBEHHa 3a paBHOBECHBIE
CBOMCTBA NOJHMEpa, B YaCTHOCTH 3a BLICOKOSJIaCTHYHOCTb KayuyKa;
OHa omlpeje/seTcd YHCAOM KOHbOpMalHH nenH, ofaafalomiux OfH-
HaKOBBIMH HJIH G/aH3KHMH sHeprusiMd. Kuneruueckasi rHGKOcTh Xa-
paxTepHu3yeT CKOpOCTb KOHOPMaIHOHHOH mepectpoiiku uemu. OuHa
OMpejie/IIeTCsl BHICOTAMH SHEPreTHYECKHX GapbepoB, KOTOPHE NpH
3TOM HEOOXOIAHMO NpPeoHOJIeTh.

§ 3.2. BHYTPEHHEE BPALLEHHE H NOBOPOTHAA H3OMEPHA

Knaccnueckas opranmyeckas XHMusi IpeinoJaraia, 4To Bpaile-
HHEe aTOMHHX FPYNI BOKPYT €1HHHYHBIX CBsi3ell NPOHCXOLHT COBep-
wendo cBoBoaHo. Tem caMbiM J06pe KoH(OpMaluH, HampuMep
3TaHa, BO3HHKAIOIHE B Pe3y/]bTaTe BHYTPEHHHX MOBOPOTOB, MMEIOT





