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HOCTAHOBUA NPOBOJUTE HAYUHLIE YTEHUS, NOCEAULeHHble NAMATU
goibaiowecoca pycckoeo Guoaoea K. A. Tumupsazesa,
enez00n0 8 wicHa, 6 deHs poodenun l4eHo2o

BonHBli peXHM KAeTOK PACTEHHs B CBA3H C COMEHOM BellecTs H CTPYKTYPHPO-
BaHHOCTbIO HMTOnAasMel. A. M, Arnexceesn. M, «Hayka», 1968 r., c1p. 1—36.

B pafote asToOp CYMMHPYET JHTepaTypHbIe ¥ COGCTBCHHEI® NaHHBIE O COCTOS-
HUN BOIBl B PECTHTEJIRHOH KieTKe, PaccMatpuBaeT Bonpoc of H3MEHEHHH CTPYKTY-
PBl H COCTOSIHMS BOAH MOL BJAHSAHHEM B2KHeANX KOMIIOHEHTOB LHTOILIA3MbI —
GeJdKOBELX  BHICOKOMOJHMEPHBIX — BelecTB, [Ilpejnaraer rHnoresy, 0O KOTOPOH
UKMTONAA3MY MOJKHO TMpPEeJCTABUTH Kak €IHHYI, LeJOCTHYIG, CTPYKTYPHPOBaHHYIO0
chcTeMy, B KOTOpefl BoJa ABJAETCA OJHHM 13 HaXHBIX WHCPEIHEHTOB Hapany
¢ GearkazMH.

Knura mnpeacTapiseT HHTepec JJiA (DM3HOJOTOB H OHOXHMHKOB pacTeHuil,
npenogapaTelel, acMUPaHTOB i CTYIEHTOB GHOJIOPHUECKHX (haKyALTETOR.

Ta6a, 5, puc. b, 6uba. Ha 2 CcTp.

2405
499-69(1)

1

Haunnas uerpeproe Tumupssesckoe uTenHe, akageMuxk H. A. Mak-
CHMOB OTMETH. GOJblLIOe 3HaveHne NyOanunoil Jekimun K. A. Tumu-
psiseBa Ha TeMy «Bopbba pacrenus ¢ sacyxoiis: «Baectsias nexuwms
TuvupsiseBa B TeueHHe HOATOrO BPeMeHI SIBIAETCS NOYTH e1HHOTBEH-
HBIM HCTOUHHKOM, H3 KOTODOrO LIHPOKHE KPYTH PYCCKHX arpoHOMOG
UEpTia/IH CBOH CBE/[EHHS 110 BOAHOMY PEXKHMY H 3aCYXOYCTOHUHBOCTH
PACTEHHA>.

B naibHefimiem H3yyeHleM BOXHOrO PeXXHMa PACTEHHH 3aHSLIHCH
¢pusnonorn. Boabmy poab B 3TOM OTHOLIEHUH ChIrDaJ KamHTajb-
HBIH TPYA akazemuka MakcuMoBa «DH3HONOTHYECKHE OCHOBbI zacy-
XOyCTOYHBOCTA pacTeHuii», Bullenmuii B 1926 r., a Takxe paborbl
APYTHX COTDYIAHHKOB MHCTHTYyTA (PU3HOJIOTHH pacTeHHil AKamemuu
Hayk CCCP (M. WM. Tymanosa, Il. A. Tenrenss, H. C. ITerunopa
1 Ap.) H TPYyAbl KadaHCKHX (pusnosoros (A. M. Asnekceesa, H. A. I'y-
cesa, I1. I'. CyneiimanoBa y ap.). Careayer TakKe OTMETHTB padoTh!
. A Catununa, ®©. /1. Ckaskuua o ux COTPYAHUKOB.

Jlutepatypa 1o BOLHOMY peXuMY H BOMOOOMEHY pacreHiiii BeCh-
Ma obmupra. KakuM e nyTeM MOMKHO 00BeHHHTh MHOTOUHC/IEHHbie
JlaHtpie 0 YKa3aHHBIM BOMPOCAM, HAa KaKOH TEOPETHUYECKOil OCHOBE
MOQHO HX 0000WHTE J 00BSICHUTE?

Mue KaXXeTcs, uTO TaKOH OCHOBOH MOXeT GEITh MpeiCTABIEHHE
0 pacceHBaeMOCTH BOAH B Tese pacTedns. [TonsiTHe o paccenBaemo-
CTH BelllecTBa B cHcTeMe Obl10 BBeZeHo JIpioncoMm u Penjadiow eiie
B 1936 r. «Ouesnano,— muca/iu OHH,— YT ec/iH BEIECTBO pacmpe-
AeeHO BHYTPH HEKOTODOH CHCTEMBI, Mbl MOXKEM IOBOPHTL O CNOCOG-
HOCTH K DACPOCTPAHEHHIO HIH PACCeAHHI0, O PACCEHBAEMOCTH Be-
IlecTBa B KaXKMo# YaCTH WJIH B KaikJo#l (hase CHCTEMEI YCJAOBHEM
panHoBecHs OyneT MOCTOAHCTBO PACCEHBAEMOCTH KaXKIOTO BellecTBa
BHYTPH BCeil CHCTeMBL... [IpHHMMAas KOHIENUHIO pACCeMBAEMOCTH, MOl
OTKa3bIBaeMCsl OT PaccMOTPeHHS CHCTEMHI B IIEJIOM ¢ LeJblo Gosee
JIeTaJIbHOTO PACCMOTPEHHS OTJe/bHbIX BELIeCTB, 06pPAa3yIOLHX CHCTe-
my. [loHATHe «0 paccenBaeMOCTH CHCTEMBI» He MMeeT cMbicaa, Mt
PasLICKHEAeM HEKOTOpble CBOHCTBA, KOTOPbie MOLJIH Obl H3MEpHTDL
KOJIHYeCTBEHHO DACCEHBAEMOCTh KAaXKJ0TO BelecTBa, TaK Xe Kak
TeMrepaTypa H3MepsieT PacCeHBAeMOCTb TEMIOThI» (crp. 130).
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INokazarteaaMu, KOTOpPble KOJHYCCTREHHQ XapaKTepHiyioT paccen
BAEMOCTD BellecTBa B cHCTeMe, sIBJIAI0TCA ITaplHalbHblil XHMIUeCKI
MOTEHUHAJ U CBA3AaHHAS C HUM AaKTHBHOCTH BellecTsa. Bemnuunnil
3THX MoOKazartesefl 3aBHCAT OT TeMMepaTypbl, AaBJeHHs M JleflcTBHS
MOJIEKYJIAPHBIX CHIL

Takum o0pazoy, MBI MOAEM FOBOPHTE O PACCEHBAEGMOCTIL BO/LL B
pacTeHuil, B Toll C19MXKHOH TeTEPOreHioil cpeie, KaKoi ABASETCS Te 10
pacTeHua IS Haxoisulefics B HeM BOALL. B 4acTHOCTH paccennac-
MOCTL BOJBI B IPOTOILIA3Me OyAeT ONpe/ie/asaTbes [OABHIKHOCTLIO
3T0#1 BOJBI, H BCe (PAKTOPBI, KOTOPLIE MOIYT BJAHSTH Ha MOABHMHOCTD
BOJALI B TPOTOILIa3Me, OYAYT BAMATL Ha ¢¢ PACCeHBACMOCTb, Tapit-
AJABLHbIT XHMIUECKHIT MTOTEHIHAA 1 aKTHBHOCTL, Tak, 1pn moBbILUeHHHA
AABJEHHS! H TeMIepaTypbl PACcCCHBACMOCTH BelllecTRA yBeANUHBaCTCA
W COOTBETCTBEINO PACTYT XHMHUECKHIT [OTEHIHAT 1 aKTHBHOCTD.
Bosee CJA0KHLIM OPEACTABASCTCH BAHAHHE HA PacCeHBacMOCTh MO-
JEKYJISPHBIX cuii. B mpotomsadme Boaa HAXOAHTCS B CTPYKTYpiipo-
BaHHOH cpele, B TO JKe BpeMs H caMa BOJAA HMEET OnpeleeHHylo
cTpykTypy. Uepea TH CTPYKTYPHI MOJEKY/sipHBIE CHJABL BAMAIOT lid
pacceMBaeMOCTh BOJbl H €¢ aKTHBHOCTH B MPOTOIIASME.

Caenyer pasanuaTh AeHCTRHe CHJ KOT@3HM H CHI a1Are3nn. ITox
CHIAMH KOr'e3NH MOHUMAIOT CHJIbI B3aHMOAEHCTBHA OHOHMEHHAIX MO-
JeKyJI, HanpuMep, MOJIEKYJ BOJALI MEXAy cofoll; Mo cHaaMH &a1re-
31 DOHHMAKT CHJIbl B3aHMOAEHCTBHA DA3HOMMEHHBIX MOJECKY.T, Hid-
apnMep, MOJeKY BOAbl U OenKa.

KoresanoHHBIE CH/IbI ONPEJeIsioT H3BECTHYIO CTPYKTYpPIHpoBail-
HOCTH ROJbL. Temepb NPHHUMAIKOT, UTO BCE HHAKOCTH 00Jd1a10T 1EeKO-
TOPOf CTPYKTYpOil. DTO mpeicTasienlne B KOPHE H3MCHACT npesiee
BO33peHle, COTIacHO KOTOPOMY MKUIKOCTb nofobua CAKATOMY rasy.
I[lo cOBpEMeHHbIM MPEACTABICHHSM, CTPYKTYPa KIULKOCTI OIPE1e.1i-
eTcsl HeKOTOpOil pPelIeTKOH («pelueTouHast YHOPAAOUCIHOCTH» ), Xa-
pakTepHOH A JAHHOM MRUAKOCTH H PasMBIBACMON TEIA0BLIA ABH-
WEeHHeM MOJEKY (KTPaHC/IALHOHIOE) ABHKCHIE modekya ). [ostoary
B JKHIKOCTH CYIIECTBYET TOMLKO OAUAHAS YOOPSUIOUENIocTL B pac-
TOMOMKEHHH YACTHIl, 2 YCTAHOBJACHHIO AaJBLHel yIOpAAOueHIocTH (BO
BeeM ofbeMe JKHIKOCTH OOBPEMEHH0) Melier TeNI0B0e ABIAKC:
HHe YaCTHLL ZKHJKOCTH,

Crnenyer OTMETHTL, MTO [0 CpaBieHiio c JUPYTIMIE 2RIIKOCT AN
y BOABI GJHZAKNSST YHOPHAOUEHHOCTL 1 PACTIONOKEHIE MOJCKY.T Bbl-
pazena nandOACE CHALIO. Koresonnsie ciibl B BOAE NPeACTaB1eHL
TaaBHbIM nl')|:.'| JON BOJLOPOLTLENTT CHAIAMN.

BOAOPOANBIE CBAIN — BEKTOPHbIE CHIbL, H 3TO TNPHBOJHT K TOMY,
GO MOACKYAL BOABI B CPE/AIEM COXPaHSIOT TeTPasAPHIECKYIO B3aHM-
1y1o KOODAMHATLNO, TPIIeM cpejiiee KoOopIHHAIUHOHHOE YACNO MOJe-
KYJl BOJABI MeHsieTes oT 4,4 npu 15° mo 4,9 mpu 83°. Takuy o6pasoM,
BOJLA NoCTpoeHa 13 ferraruAposeil (0Ha MOJeKysna B UEHTPE, a 1t
kator). [0 BOMpOCY O MPOCTPAHCTBEHHOM paCTON0KE-

THIPE €¢ OKPY? I :
Jeit, To ecThb O NPOCTPAHCTBCHHOM

I TL’TPE]':JJL])H‘IGCKHX IeHTaruipo
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MTOCTPOGHHH DeIIeTKH BOABL, MHeHus: pacxoasrcs. [Nomamyil, 601n-
IIMHCTBO ABTOPOB CYHTAET, YTO HCXOJHOH pelIeTKOl ynopﬂ,ﬂ.o'HEH;loii
CTPYKTYPBI BOABI SBJSETCS KPHCTATIHYECKAS peHleTrka Jbaa. Jled
KPHCTAMIN3YeTC B TeKCATOHAJILHON CHHIOHMY (aHa.TIOI‘ﬂ‘{H{JI TPH-
AUMHTY — MonupuKauun tBepAoro SiOs). B cTpykType JaBIa MO-
éeKyJIbl BOABI CBSI3AHBI MeX/]y COGOK BOLOPOAHBIMU CBAISIMU.
CTijglfTT;;)p:aBﬂl-tf’é’?_;pﬂlcl)ig“g;rcaro?e:[ I) —onma mua caMBIX axypHBIX
I » PasMepBl KOTOPHIX HECKOJBKO 60Jb-
e pasmepos MOJIEKY.1 BoAbl. Kamiaa mycrora B cTpykType abna
OKpy2KeHa LIECThbIO MOJEKYIaMH BOBI, HAXOAAUIMMHACS OT ee IeHTpa
Ha paccrosuuu 2,94 . HapyuieHue cTpyxTypel abjaa OpH m1asieHnm
(T.e.mpn nepexose B BO.1y) 06YCJ0BJIEHO YaCTHIHO PaspLIBOM BOJO-
POXHBIX CBSI3EH MeK1y MOJEKYJNAMH, YaCTHYHO H3THOAHHEM 3THX
csﬂseg. Hica0 pasopBaHHBIX CBsizell BCJIENCTBHE HX THOKOCTH 1O.I-
I, 113 nps 5. S05% mp 1000, NS ey e
s B MYy YaCTHYHO CO-
XpaHseTcs YeTBePTHAS KOOPAHHALS MOJEKYJ BOILI H DENIeTOHHO-
YyHOpsA0uYeHHAA CTPYKTYpa Jbl1a. YKa3aHHBIE CTPYKTYPBI BOIbl MOWK-
HO HabmioJaTe BIVIOTL 10 TaK HA3LIRAEMOfi «BTOPOIl TeMmepaTypsl
I1aBJACHHA», Jemaiueln mexay 30—40° Korga npoHeXoiUT NOIHOE
licyesHopenie gaxe OauKunell ynopsiouennoctn. [Ipu nonuzemnnoit
TeMIepaType CTPYKTYPa BOABI BbIpazkela cHabLHee.

CoraacHO coBpeMeHHBIM B3II1aM B CTPYKTYpe MKHAKOCTeil HMe-
IOTCA y4acTKH ¢ @HOMAJbHBIM pa3sMellleHueM YacTHI, Hrpaoliie
poJb nonocrefi M «Abp». Takue mycroTsl MJIH ABIDB B CTPVKTYpE
BO/JIbl MOTYT HMeTh JBOsIKOe IpomcxomieHune. YacTe Hx cOOTBETCT-
BYET TeM, KOTOPble HMEIOTCA B CTPYKTYPe J1bJa H 0 KOTOPLIX TOBOPH-
JIOCL Bblllle; NYCTOTHl 3TH NMPH TASAHHM JbIa MEPexXOisT B BoAY. [ py-
rie MyCTOTHl BO3HHKAKOT 3aHOBO BC.IEJICTBHE MECTHBIX HapYLIeHHIH
pelleTOYHO-YIOPAI0YeHHOH CTPYKTYPLl BOALI TEMJIOBHIM HOCTYH&-
TeJAbHBIM (TPaHCAALHOHHDLIM) ABHAEHHEM ee MOJEKYJ. 34 cuer TpaH-
CASIMOHHOrO JABHZKEHHSI 9TH MOJOCTH MOTYT GBITH 3aTeM 3aMo.He-
Hbl MOJIEKYJAMH caMoii ke BO/bl. Ha Takyio BO3MOMKHOCTH BIEpBHIE
ykasaa Camoiiqos (1957). I1o npeicrasiaenne 3ateM 6biJIO l'lpH‘HHTO
H JPYTHMH HCCIe0BATEIAMH M JerJ10 B OCHOBY TakK HAa3bIBAEMOil
«/IBYXCTPYKTYPHOH MOIEIH BOILI®, COTTACHO KOTOPOH 4aCTh MOJCKYJ
BOJBI COCTABJSIET KapKac CTPYKTYPbI, a4 4acTb 34NOJHAST MHOJ0CTH
Kapkaca. B Hacrosillee BpeMsi CVILECTBYET HECKOJIbKO BapHaHTOB
ABYXCTPYKTYPHOH MOIEIH BOJbI, KOTOPble B OCHOBHOM DACXOIATCS B
NOHHMAaHHH CTPYKTYpPBl Kapkaca. HanGolee COOTBETCTBYET H3BECT-
HBIM CBOHCTEAM 11 OCOOEHHOCTAM BOALI NIpeiacTaBiaenne Camoiliosa
O CTPYKType Kapkaca BOIbI, MoI0GHOIT cTPyKType sbaa I, B ussecr-
HOH Mepe HCKa)KeHHOH M DasMBLITOH TEIIOBBIM JBHIKEeHHEM MOJeKy.l,
C YaCTHYHO 3aIO/JHEeHHBIMH MOJeKY.JIaMH BoJbl mycroraMu. Takoit
BapHaHT XOPOLLO COrJacyeTcs C JAaHHBIMH pPeHTreHOorpaUyecKuy me-
caenosanuit Boabl (I'ypukos, 1963, 1965). 3anoaHEHHIO YCTOT COOT-
BEeTCTBYET ll0siBJaelHe BTOpoil, §o.1ee MI0THOH CTPYKTYPLI BOJBL
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Mounekysbl  BOABI, BXOJALLHE B COCTAB KapKaca, COeLHHEHbI
MeXZy c000H BOJOPOAHBIMH H BaH-Jep-Baa/ibCOBBIMH CBSI3AMH.
BenemcTBre ycpemHeHrsi 10 HANpaBieHHAM 3IHEPIHs 3.J0eKIPOCTaTi-
4YeCKOrO B3aMMOJASHCTBUS MeXKIY 3ITHMH MOJeKyJaMi Majda H elo
MOXHO npeHedpeus. CpeaHsas BeIHUMHA HEPTHH BOJOPOLHON CBA3H
oxono 4,5—5,0 xxasa/mosrs, a Bau-mep-Baaanca — 2 rraa/moat.
TakuMm 06pasoM MOJEKYJsl BOAL O0pasyIOT Pa3BHTYIO CeTh CBA3EN

(rnaBHBIM 00Gpa3oM BOAOPOJAHBIX), BPEMEHHO NPepLIBAIOLIHXCS
BCJEACTBHE TEN/JOBOrO IBHAEHHA H BOCCTAHABJIHBAIONLIXCA BHOBb.
Mouekynbl BOAbl B KapKace HaXOIATCA BO BPEMEHHOM [0.0KeHHH

paBuoBecusi. JIis TOro 4To6LI MOJEKy.Jda BOABL BRIIJIA H3 9TOrO TO-
JIOMKEHHS] PABHOBECHS, OHa J0/IKHA 00/1a1aTh sHepruel, J0CTaTouHOI
IJisl TPeojIoNieHHs IOTeHIHaAbHOTo 0apbepa, pasiensiolero Apyr or
Apyra ABe coceinue 06/1aCcTH PaBHOBECHOrO MOJOKEHHS, L0JKHA 00-
JajgaTh «3Heprueii akTHBH3alHH cKauka». [lepeaBniKenne MOJeEKy/
B BOJe He HIET HeNpepblBHO, a coBepliaeTcsl cKaykami. B mocnel-
Hee BpeMsi 3TO Obi10 JOKAa3aHO SKCIEPHMEHTAJILHO: KBAsUyHpyroe
paccesiHMe XOJOAHBIX HEHTPOHOB BOI0i NOKA3aslo, UTO MOJEKY.TbL Ile-
peMeNaloTess OTHOCHTEIBLHO PEeAKHMH CKaukamu. B srom cwmbicae
BoJa ropasio OJHXKe K TBEPAOMY COCTOSIIHIO, UEM TPOCTbIE JKUA-
xocru (I'ypukos, 1965). DHeprus akTHBH3AWNH —— 9T0 H30BITOUHAT
SHeprHs, HeoOXOAuMast JJsl Pa3phiBa MEKMOJICKYISIPHOH CBA3H, T. €.
JTS IPeCOJIeHHsl 3HePreTHUeCKoro tapuepa. Takoit sHeprueii o6bIv-
HO sBasercs: Tenaopas. Onucanioe 3/ech IOCTYNaTeapHOe TeIVIOBOE
NABIZKEAe MOJCKY/ MNOJAyuH10 Hassanue «caMofubdysum BOJAbI».
Omno mpeferasaser cofoii nenanpapaennoe 6POYHOBCKOe ABUKEHHE H
BC/ET K HAPYIIEHHIO CTATHCTHYECKOrO pacnpeleneHns MOTeKY./ 1 BOLI
B IpocTpaHcTBe ((PAYKTYauus KOHIEHTPAUMH M NJIOTHOCTH BOL,
aykryalus KOOpJAHHALHOUHBIX YHCe/ BOJBI) . _
Dueprus AKTHBH3ALMH CaMOAHPPY3HH BOAbl paBHa 4,6 rraa/
[MOA6. Dneprusi BOZOPOIHOH CBsI3H COCTABJISIET, KAK YKa3LIBAIOCH BbLI-

we, 4,5—5,0 kxaa/more, CneioBaTeablo, 3.ﬁemie3'rap11.1'.1ji aKT camo-
AHpdy3uU cOBEpIIAETCS ¢ PA3PIBOM NPHMEPHO OMHOH BOLOPOANON
CBA3H, 2 OCTAJBHEIE CBA3H TOJbKO H3rubaiorcs. Cpejee Bpems npe-
GLIBAHUS MOJEKYJIB BOJABI OKOJIO OJHOTO MOJOZKEeHis panlionecis
HJIH, HHade, HIJO,."LOJI}KHTEJH:HOCTB BpeMeHnH Mey JABY M CKAMKAMH
(«<BpeMs OCEMIOH JKH3HH») HA3bIBACTCS BPEMEHEM PCJAKCATLIN (t).
Uncso MepeckOKOB MOJEKYJN B eAHHHILY BPEMEHIH ONPEICIHCT KO
pocTh caMozupdysuu (TpaHCAAIHOHHOIO aBuKkenns ), Jlas ero xa-
PAKTEDUCTHKH  [OJL3YIOTCA kosdpuuuentoM  camoanpyann /e
(cafcex?).

Camofizos (1957) ormeuaer, uTo «ocaabaenne TPalcanionioro
JBWOKEHHAs] MOJEKyJ BOAB (YMEHbUIEHHE HX [OTEHIHAALIoN Snep-
I'MH — yBeJHYeHHe OTPHUIlATeJAbHOr0 MOTEHIHANA) JIOJAKII0 BECTH K
yMeHbLICHHIO KO3(puuuenTa akTHBHOCTIH BOJ, HAaBopPoT, yenie-
H1e TPAHCJSIHOHHOTO JBHKEHHS (YBEAHUECHIE TOTCIHIHAARLION 91ep-

run) — K €ro yBe/JHueHno» (CTp. a7).
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OueHt BaXKHO OTMETHThL TO OGCTOATENBLCTBO, UTO CKOPOCTDH TPAHC-
JALHOHHOTO JBHXKEHHS BOAHl (caMomudGhysHH), CBA3aHHAS C TO-
JABHZKHOCTBIO MOJIEKYJ BO/BI, ABJIAETCS MOKa3aTeJeM CcTermeHH cralu-
JH3AUHH CTPYXTYPHI BOJBI, HAXOASCL C HEl B OOPATHOM COOTHOLIe-
HHH: YeM Jerde HIeT caMogu((y3ns, TeM MeHbllle cTA0UIH3HPOBAHA
CTPYKTYPa BOZBL.

Kpome nocrynarenbHoro (TpaHCJAMEOHHOTO) TeMJOBOTO ABHXKE-
HHA MOJEKY/bl BOABI NPOU3BOAT ellle BpalilaTeabHOe TEeIJIOBOe ABH-
xeHue («ppamiarenbHas aupdysuss). CpefHee Bpema KoJgeOaHHs
MOJIEKYJIbl BOABI OKOJIO OJHOrO IOJIOXKeHYs DaBHOBECHH B peEIIeTKe
(BpeMs penakcalHH) MOXKeT OBITbL BhIpaiKeHo PaBeHCTBOM

Tae To— BpeMs, NPHOJH3HTEJNLHO paBHOe MEpHOAY OIHOTO KOJe-
6aHusA MOJIEKYJB! BOIbl OKOJO TOJIOXKEeHHsl paBHOBecus. MuHomITe b
!/, BBO@HTCA B CBSBH C TEM, YTO 3a BPEMs MOJHOro KoJeDaHus Mo-
JieKyJa IOAXOAUT K IOTeHnua suoMy Oapbepy ABa pasa (Camoiinos,
1957). Bono maiizeno, uyto npu 25° vg = 1,7-10-? cek. Takum oGpa-
30M MOJIEKYJIA BOILI B CPEJIHEM COBEpIIAET 0KOJI0 OJTHOTO MOJI0MKEHUS
paBHoBecus: npubausuTensho 1000 KoneGaunit B cex. YA06HEIM MeTO-
JOM KOJHYCCTBEHHOH XapaKTeDHCTHKH BpallaTenbHOl An(dysun
SIBJISIETCS M3MepeHHe JHCTIepCHH AH3IEKTPHUECKOH IPOHUALAEMOCTI.
SDTHM METOJ0M MEI B Ja/JbHeHIleM BOCIONbL3yeMCH.

Mbl TOBOPHIH O NOCTYNATEIbHOH H BpalllaTeJIbHOH IMOABHIKHOCTH
MOJIEKYJ BOIbI, HAXOMAIUUXCSA B COCTapBe pelleTKH Kapkaca. Kpome
TOrg, MMCIOTCS MOJEKYJBl, Haxoasllpecsd B NMyCTOTAX HAH Jbpax
CTPYKTypbl. MoJieKyJ/bl 9TH He 00HapyKUBAIOT yNOPALOUHHOrO pac-
MOJIOXKEHHSI B NIPOCTPAHCTBE M, MO CPABHEHHIO ¢ KapKacoM, ofpasy-
[oT GoJee NJAOTHbie CKomjeHnus. Memay nuMu [peobJaafanTt aH-
MoJL-JHIIOJbHbBIE H BaH-j1ep-BaajbCOBble B3aHMOJeHCTBHsI, a 00Jb-
HIasl 4acTh BONOPOAHBEIX CBA3ell paspyluena. Bnpoyem terneps cuuta-
0T, 4YTO MOJeKyJbl, IoNaBliie B MYCTOTH Kapkaca, CHOCOGHH
o0Gpa3oBeBATE BOTOPOJHBEIE CBA3H € MOJEKYJIaMH KapKaca, Bbi3biBast
TeM CaMblM HCKaX<eHHsI H Pa3pbiBbl B ero cTpykrype. Bce atn, ne
BXOfsLIHe B CTPYKTYPy KapKaca BOJBI, MOJeKY/ni 00gaajfawr 001b-
el NOABHKHOCTLIO H 0JiblIel aKTHBHOCTLIO.

Onucanuas 31ech CIPYKTYpa BOAbL cOXpaHAeTCA B TOH HAH HHOI
Mepe ji B BOJAHBIX DACTBOPAX SIEKTPOJHTOB H HeasneKTpoantos. O6
5TOM B JHTEpaType MMelOTCs MuorodncieHsble ganupie (Camoiiios,
1957, 1963; Kpectos, 1962; Kpecros, Knonos, 1963; Tuxomupos,
1963).

B BOAHBIX pacTBOpax, KPoMe CHJ KOTe3HH MeXAy MOJeKyJami
BOJBI, HYHO YUHTHIBAaTh jeficTBHe cua anresun, OHO MposiBasieTcs
mpexkje BCEro B ITpolecce rHApaTaliiyl PacTEOPEHHBIX HIH Cycred-
3HpOBAaHHBIX B BoAe yacTull. [Ipoumecc ruApaTalui MOHHMaeTCs He
KaK 3aKpelseide ¢ HOHOM HJH MOJEKyJ1aMH PacTBOPEHHOro Belle-

CTB4a HEKOTOPOrO KOJHYECTBA MOJEKYJ BOJbI, HE Kak oiﬁpasoBaHue
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BOJHOM «IIyOKH» BOKPYT 3THX YacTHU (T. ¢. He KaK <CBSI3BIBaHHE»
A OYKBaJbHOM CMbIC/IE 3TOTO CIOBA), a KAK BIMAHHE HOHA HJIH HHO-
pOIHOH MOJEKY/bl Ha MOABHAKHOCTL OJMMKAHIIHX K HEell MOJeKy.
Bobl. [losTOoMy MOMKHO pasju4aTb MOJOKHTEJALHYID W OTPHUATE/b-
HYIO THApaTauuio. Ec/ai HOHB! yCHIHBAIOT B cBOeM OJIKANILEM OKPY-
KEHHH [OABHMKHOCTb (TPaHCIALHOHHOE ABHAKCIHE) MOJEKYJ BOAbI,
TO THIpaTallls CYMTAeTCs OTPHUATEIbHOMH; ecan, naoGopoT, 3amej-
JFI0T (BCJeICTBHEe NMOBLIIIEHHUS 3HepreTHYeckKoro Gapnepa) TpaHcas-
LIOHHOE ABHXKEHHEe MOJEeKYJ BO/bl, TO FHApaTalis cunTaertcd MoJo-
wuTeabpHol. Takum o6pasoM, BBIABUTAETCA KHHETHUECKOe, i He cTa-
THYECKOe TMpeiCTaBIeHHe O THApaTauuu. MccaeaoBanus BOTHBIX
pPaCTBOPOB 3JEKTPOJMTOB IOKA3a/1H, UTo HOHBL MOTYT OKaibiBATL Ha
CTPYKTYPY BOIBl Kax paspylualoliiee, TaK H opraHusyioliee (ynops-
Joulpaiouiee) neiictBHe. ¥ IOIOKUTEIbHO THADPATHDYIOULHXCS HOHOB
opraHusylolinii ahdexkr npeodaaiaer HaA pazpylIaloUIUM; TakHe
HOHEl YEPEILISIOT CTPYKTYDPY BOABl B pacTeope. Orpuuareisio ril-
paTHpYICllHecsT HOHBI, Hao00poT, pas3pyllaloT CTPYKTYPY BOJdbLl B
pacrteope. BakKHO OTMETHTB, UTO Yepe3 NOCPeACTBO BOAOPOAHDIX CHsI-
3efl MeX/y MOJeKyJaMH BOJIbl JOKAJbHBLIC HIMEHEHIS CTPYKTYPHI
BO/BI B PACTBOPe He TOJAbKO NeperaloTes, Ho n yCcpeandioTcs 0o see-
My 0GBeMy pacTBopa. 3a NpeeaaMil NCPRLIX FIIPaTaHOREbIX CT0CB
HOHOB OTCVTCTBYIOT TPAaLHCHTHI MAPAMETPOB, ONPEAeTAIONHK CO-
crosinie BoJLl. Bona B pacrtBope paccvarpHBaercs XakK OJHOPO/-
Hast cpeia, CoCTosiie 0 MOJeKyasiplias CTPYKTypa KOTODOH onpe/ie-
JSIOTCS AUITHTHBHLIMH BKJa1aMi IPHCYTCTBYIOIIHX B pacTBoOpe il0-
nos (Tuxomupos, 1963).

Uro KacaeTcsi pacTBOPOB HU3KOMOJIEKYJISPHBIX HEJIEKTPOJINTOB
(cmupTel, caxapa u Jp.), TO B OTHOWIEHHH HX JOKasai HHTepecHblil
(!aKT: OHH CTAabHIHZHPYIOT CTPYKTYPY BOABL 2DTO 0OBACHAIOT TeM,
YTO MOJEKYJbl 5THX BEeIIeCTB NPOHHKaKT B IMYCTOTH Kapkaca, 3a-
LHQJIHAKT HX, BHITECH:S MOJEKY.dIsl BOABL. [lepeckox mMogeky.’ pojb
H3 Kapkaca B TakHe 3aMojiHeHHble NMyCTOTEL GoJjee sarpyLimnreneH,
Tak Kak Tpebyer OOJbIIYIO 3HeprHi akTtuBauuu. Takum nyrem 3a-
TPYLHSETCS] TPAHCISAMIOHHOE IBHIXKEHHe MOJEKYa BOJLI M YIIPOUus-
eTcs ee cTpykTypa. Tak, B onsitax co cmupramu Bycaaesa n Camoil-
aoB (1963) nHaunmH, 4TO MAKCHMVM TeIIOTHI CMELIEHHs COOTBEeTCTRY-
eT MaKCHMAJBLHOM cTaGHAH3alHH CMeCH, O0OVCJOBICHION 11011
3aMOJHeHHeM MYCTOT CTPYKTYPBI BOJB MOJACKy1amu cniupra, bBouio
TAKIKE MOKA3aHO, UTO MAKCHMAIBHOI CTAOHANIAIII CTPVRIVPL BOLE

OTBeYAET MHHHMAJbHAS THAPATALHS COJMH, PaCTBOPICMON B cMe-
uragHoM pacteopHTege. ONBITH GLIN NPOBCACHE ¢ SJ0PIJIAMHI LLe-
NOUHBIX METAJ10B H ¢ MeTHJIOBBIM criprom. Takum obpaszom, ctadn-
JH3AMHA CTPYKTYDPBL BOJABL MOJCKVIAMIL HEXICKTPOJHTOR BEXeT K

YMEHBLIEHHIO THAPATALHH COJH B PACTBOPC.

Bonpoc 0 BAHSAHHE BBICOKONOJHMEPILIX BEHLECTB Ha CTPYKTYPY
BOIBI IOJKEeH GEITh pacemoTpen ocobo. MakpoMOJeKyasl TaKHX Be-
U[ECTB He MOTyT MOMECTHTLCH B MYCTOTAX CTPYKTYPLl BOJbBL M YiKe
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STHM OAHHM AOJKHBI Boi3blBATL HADYIICHHs B CTPYKTYpe NOCIed-
Hed.

Beaxoeble MakpoMo/ekyas!, KOTOpLIe Hac GOoablle BCEro HHTepe-
CyIOT, OOHApYXKHBAIOT MOJOMHTENbHYIO THApaTauuioo. [HIpartauus
HAaUHHAETCS € pa3pbiBa BOJOPOJAHBIX CBSI3efl MeXIY MOJeKyJaMu
BOAL! (YMCHLIUCHHE CHJ KOr'esHu), T. . C BPEMEHHOTO Pa3zpylieH}is
CTPYKTYPHl BOABL. 3arTeM MexAy OeJKOBBIMH MaKpOMOJEKyIaMu H
BOJ0I BO3HHKAIOT chabl airesun. Ilpupona ux moxer GuiTh pasHoil
Ilpu ruapaTtauny 1o NOJIAPHEIM pamukaaaM (Tax HaselBaeMas «3JeK-
TpoHeHTpasabHas THApaTalHd») MOJEKY/Ibl BOAL 00pasyiT BojO-
poznHble CBSISH ¢ ONPEAeIEHHBINH TPyNnaMu GeqKoBOil MaKPOMOJIeKy-
Jbl («rHAPOQUIbLNBIEY TPYIIL, COAepiKallie OTPHULATEILHO-TIONSIP-
Hble aTOMBI, TVIABHBIM 00pa3om, a3oTa H Kicaopoja). Ycnex ruapa-
TalHH B 3TOM cJydae OUpPELeaseTCs YHCJO0M OTPHILATENLHO-TOMAIp-
HBIX aTOMOB Ha NOBEPXHOCTH MaKpPOMOJEKYJbl 1 CTEIEILI0 COOTBET-
CTBHSl HX pAaclOJOMKeHHA pPelIeTOYHO-YIOPSAI0UEHHOI CTPYKTVpe
BOAGL. EcaH oTpHIAaTe nHO-TIOJSPHEIX aTOMOB Ha TIOBEPXHOCTH Ma-
KPOMOJIeKYJIbl MHOTO H HX DachoJoiKeHHe COOTBETCTBYET pellerke
BOJIB, TO THIPATALHA 32 cYeT BOJOPOJHHIX CBs3el Jerko ocylle-
CTBJSIETCH, H BMECTE € TEM MAaKpPOMOJIEKyJa YCH/IHBaeT H CTafuIu-
2UPYET pellleTOYHO-YIOPSIA0YeHHYI0 CTPYKTYpY BoAsl. Ilpu atom nwme-
eT 3HaueHHe (opMa MAKDPOMOJEKYJb, pa3Mep ee TOBEPXHOCTH CO-
NpPHKOCHOBeHHS ¢ Bopoil. IToaToMy acHMMeTpHUYHBle (BLITAHVTHIE)
MaKpOMOJEKYJIBl HYKJIEONPOTEHIOB OKa3blBAlOT 0o0.dee CTpyKTypH-
pyIOllee BJAHAHHE HA BOJLY, yeM rado0yispHeie GelJKH, MOJEKY/B KO-
TOPRIX HMelOT (popMYy, NPHOIHIKAIOWIYIOCH K 3AHOCY.

IIpu rujpparanun GeJlKOB (10 MPOTEOIUTHYECKHM Ipyhiay 00Ko-
BLIX Heneil DeTKOBBIX MAKPOMOJCKVI NPOHCXOAHT OPHEHTALWS JHIIG-
Jgeff BoAbl B 3JeKTPHUECKOM I10Je, CO3/1aBaeMOoM HOHH3HPUGBAHHBIMH
rpynnasi (Tak HazpiBaeMast «HOHHAs ruaparaunus»). Ham kaxercs,
YTO HOHHASA TIIpaTalus 0eJIKOB B NPOTOILIA3Me J0JKHa VCTYIaTh M)
SHAYHMOCTH THIAPATAIHH 3JeKTpoHelTpadbHOR (MO MOJAPHBIM TPYI-
maM): NpH OTHOCHTEJALHO BBICOKOH HOHHOH CHJ/Ie KJIEeTOUHOro CoKa
#OHH3HPOBAHHbIC IPYIIbl OEJKOBBIX MaKPOMOJEKY. JOJKHbI ObITh B
OCHOBHOM 3KpaHHpoBaHH. FMeloTcs oOcHOBaHMA CUHTATh, YTO Ma-
KPOMOJEKYJIbl MOTYT CTaGHJIH3HPOBATL DELIETOUHO-YITOPS/0UCHHYIO
CTPYKTYPY BOAB (CTPVKTYPY abaa I) B cBOeM OKpYKeHHH.

ITo nanneim Mapunecko (1932), caofi u3 OPHEHTHPOBAHHBIX MO-
JeKy/ BO/bl, HATIOMHHAA CBOMM CTPOEHHEM KDHCTA/JIHYECKYID BOLY
(nex), WMeeT IPYrylo JMH3JeKTPHYECKYID MOCTOAHHYIO, yem BOla B
OOBIYHOM COCTOSHHH, IIpH KOTOPOM MOJIeXYJbl, Grarojaps ABH¥Ke-
JIHIO, He HMEIOT olpejie/ enHoll opHeHTHPOBKH. Bennunna JHaIeKTpH-
4eCKOIl MOCTOAHHOI CBA3aHHON BoAw pasHa 2,2 BMecTo 81 1715 obbrd-
HOIT BOJBI.

Oymatckuit (1948) ycraHoBuT, ¥TO TeMI0BOH 3(p(eKT CBALIBA-
RISl BOJALI PA3JHNUHLIMH BELIECTBAMM cocTaBaser okoqao 80 kaa Ha
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| 2 Boabl; OJH30CThL 3TOIl BETHUNHBl K TEMIOBOMY 3 QeKTy samepsa-
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Hus BoAsl (oKoso 85 Kas/e) cBHEETeNbCTBYET 06 YNOPALOYEHHOM CO-
CTOSHHMH BO/IbI B THApaTHOM o0o/0uKe.

lmmkman (1959) ykaseiBaer, uto npoucxozsilee npy HaGyXaHHN
LEJTI0I03bI B BOJE <. yMeHbIUEHHe 3HTPONHH (a CJe0BATeNbHO H
OecrnopsiiouHOCTH) MOMKeT GHITh 06BICHEHO TeM, UTO ajAcopOHPOBaH-
Hble MOJIEKYJ/IBl BOALI TEPAKT CBOI0 HOABIZKHOCTL.. Cieayer oTse-
THTb,— IPOAOJIKAET OH,— 4TO 3HaueHHe TAS (—82 xasfe) npu ny-
JIEBOH KOHLEHTPalUH YHCJICHHO PAaBHO CKPBITOH TeNoTe T.aBJeHHS
JbJia, U4TO CBHJETENsCTBYeT 06 OJAMHAKOBOM CTEMeHH OpHEeHTALHH H
CBfI3AHHOCTH aACcOPOHPOBAHHOH BOAB C OPHEHTANHEl H CBA3AHHO-
CTBIO ee TPH 3aMep3aHuu» (crp. 141).

Punp (1955) namies, 4To TpH cOUEpKaHHH BOABI He Bhillle OTpe-
JeleHHOro YPOBHSA H BHICOKOH HanpsiZKeHHOCTH TOJST SHEPrHsI aKTH-
BallM¥ NPOBOAMMOCTH XeJaTHHB paBHa 21 kxkaa/Moab, 4To BJAH3KO K
SHEPrHH aKTHBAL MU NIPOBOAUMOCTH JIbAA.

Metoy simepnoro mapaMariHTHOTO PE30HAHCA BHISIBHJ yIlIipeHie
aunHil FAMP Boxabl npu o0pasoBaHuM CHCTEMBl BOLA — GHOMOJEKY-
Jbl, MoA00HOEe AHAJOTHMYHOMY YLIMPEHHIO NPH 3aMep3aHuy BOJBHI,
a Takxe cyllecTBOBaHMe IIHPOKHX JuHuil JIMP, naBaemuix Japaom B
TKaHAX. DTO CBHAETENbCTBYET O fOTepe MPOTOHAMH BOALI TOM
cBOGO/bI JIBHIKEHHS, KOTOPYIO OHH HMEIN B YKH/KOIl BOJIE, H 0 CXOJ-
CTBE 3TOTO ABHIKEeHHS ¢ ABHIKeHHeM B TBepjoM tenae (['yman, 1966).

MerogoM un(ppakpacHoil CNEKTPOCKONHH TOCTe OCTOPOXKHOH Ba-
KYYMHON CYIIKH, KOTJla B TKAHH 0CTaBAJach TOJbLKO TECHO CBsI3aH-
Hasi ¢ Helo Boja, Cupoposa u Kounen (1964) obuapyxuam ape 1mo-
JOCBEI TOIVIONLEHHS, Xapakrepusle Aas Jbia: 2230218 u 3140—
3260 ¢m~!. Hurepnperauns mosochl 2230 cu~! Kak nonoce JbAo-
noJ00HOH CTPYKTYPHI He BCTpeuaeT 3aTPYIHEeHHH.

OcoBo goazkeH OBITH PACCMOTPEH BONpOC O GOKOBLIX amojfpHLIX
nensx GeJKOBBIX MakpoMmosaekya. Hoaroe BpeMsa HX cYUHTAJIM He
CIOCOGHBIMH THAPATHPOBATLCS, NOYEMY H Ha3BBAJAH «THAPODHOOILI-
mu». B HacTosilllee BpeMd MoJaraipT, YTo aloJspHbIE GOKOBLIE LIeNH
cocoGHLl OPHEHTHPOBATL OKOJO celsi MOJeKyJarel Boabl, CyllecTsy-
IOT IBe TOYKH 3DeHHs OTHOCHTEJLHO XapakKTepa TaKoi OpHeHTallHi.
Coraacno oanoii us mux (Ilpusagos, 1958; Iayposuiu, 1965), vno-
MsIHyTasl OPHeHTAllNA NoA06Ha OPHEeHTAlLMH pelleTKH Jabja. ITostomy
OpPHEHTHPOBAHHbEIE TAKHM 06Pa30oM I'PYIIbl BOALI NOJYYHIH Ha3BaHHE
«afic6eproe». Mx obGpasoBanue [IpuBanros (1958) obbacHser TeM,
YTO NPH OTCYTCTBHH B3aMMOJeHCTBHS amoJsfpPHBIX IPYIN ¢ BOLOIO 3
TPAaHUYHOM CJIOE BOAB BHYTPeHHee AaBjeHue OyHeT Majo 1o cpaBHe-
HHI0O C OTPOMHEIM BHYTPEHHHM JaBJICHHEM B TOJile BOjbL Tax Kax
NpH [MOHHKEHHWH JABJEHHS TOUKA 3aMeP3aHHsi BOJBI MOBLILIAGTCH, To
cJI0H IPaHMYHON BOABI 3aMep3aeT, KPHCTAJIH3YETCs B TaK Ha3biBae-
mble aficGepru. ayposui (1965) nuIiuer, yTo... «0 MPHCYTCTBHU B
fenkax «aiicbepross», T. e. CKOIIEHHH MOJEKY/ Jb/1a, TOBOPHT COKpa-
UleHHe 06beMa [PH pacliellIeHHH GeJKOB NPOTEOJHTHYECKHMH (hep-
menramus (ctp. 139). O6pasoBanue aficGepros BOJIH3M aNOJIsAPHEIX
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FpYnn AQJIDKHG YCHAHBATL CTAaOHAM3UPYIOUlEe BJAMAHHe OENKOBBIX
MaKpOMOJIEKYJ/l Ha CTPYKTYPY BOMEL

‘CDF.ﬂaCHO IPYro#l TOYKe 3DeHHA, OKOJIO aN0/fPHBIX GOKOBHIX Ile-
ned GenKOBHIX MOJIEKYJ BO3HHKAeT YMOPAZOYEHHOE PACIOJIOXKEeHHE
MOJIEKYJI BOAH, OAHAKO OTJAHYHOE OT PaclOJIOKEHHS MOJIEKYJ KapKa-
ca Jbja.

Kaory (1964) cuuraer, uto oOpasyiollHecs OKOJO ANOJIsfPHBIX
paznkasoB OOKOBBIX HeneH GeJIKOBBIX MOJIEKYJ KPHCTaJJIOTHAPAThHI
(MM «THADOTAKTOMJBI®) HMEIOT IIEHTAarOHAaJbHYI0 (a He rekcaro-
HaJ/IbHYIO, KaK Jiell) CTPYKTYPY; OHH MOTYT COEIHHSATHCA MEXIy co-
6010 BOXOPOAHBIMH CBSI3IMH B ellle Gosee KPyNHbIe MOJH3ApPH. MX
YCTOHUHBOCTDL OIIpefie]sieTcsl 3aNOJHeHHeM HMEIOIHXCA B HHUX TIyCTOT
amnoNAPHEIMH pagukajsaMmu. KjoTw nomuepkuBaer, 4To «...cTaOHJIb-
HOCThb 3THX THAPATOB 00ycaoB/jeHa He KAKHM-JIHO0 crneuH(pHUecKHM
B3aUMOJEHCTBHEM HENOJISIPHBLIX MOJIEKYJ ¢ BOJOH, a YCTOHYHBOCTBHIO
caMoil BOABI B IPHCYTCTBHM 3THX MoJekyna» (ctp. 410). IMonoGubie
THApaTH ILJIaBATCA IPH TeMNepaType 3HauuTebHO Bhillle 0° (xo 30°).

ITonunr (1961) ykasniBaet, 4TO TakHe THAPATH 4acTo 06pasyloT-
cag u3 20 mosiexysn BOJBI B BHJEe HEHTATOHANBHBIX [IOJEKa3LpoB C
BHYTpeHHeH NoJiocTbio pasMepoM B 5 A. Mosekynbl BOZEI CBA3aHEL
MeKAYy coboit BOZOPOIHEIMH CBS3AMH.

I3 ckasaHHOro Bblllle BHAHO, YTO H anoJgpHble OOKOBHE HeNH
0eJKOBHX MaKpPOMOJIEKYJ TAK HJIH HHaye CTPYKTYDHDYIOT IpHJEra-
IOILYIO K HUM BOZY.

OcraHoBHMCH Temeph Ha BTOPOM BaXKHOM KOMIIOHEHTE MPOTO-
nuasMel — Genkax. OHH, KaK H3BECTHO, OTHOCATCS K TOH Ipymlie Bhi-
COKOIOJIMMEPOB, Jijisi KOTOPOil XapaKTepHO CHNHpaJibHOe CTPOEHHE
MakpomoJsekysa. MHe KaxKeTcs, 4TO 34eCh HeT HaJOOHOCTH IIPHBO-
IHTb JaHHble O TIEPBHYHOH, BTOPHYHOH M YETBEPTHUHOH CTPYKTypax
SeJKOBHIX MaKpPOMOJIEKYJ — OHH 00leH3BecTHEL. [ Hac 0COGeHHO
HHTEepecHa TPeTHUHasi CTPYKTypa, KOTopas MpelcTaBisieT coboil He-
KOTOPYI0 VKA3JKy a-CnHpanun B (opMe CPaBHHTEJIbHO CHMMETDHU-
HOTO Tella — rJI00y/bL. ITa yK/Ialka CBS3aHa ¢ H3THOAMH H IOBOPO-
TaMu MeNTHAHLIX IENel, He COBMECTHMbIMH C NPAMOH o-CHHPAJbHOH
cTpyKTypoi. B o6pa3oBaHHM TPETHUHOH CTPYKTYPBl OCHOBHYIO DOJb
HrpaloT GOKOBBIe LielH OETKOBBIX MOJIEKYJ C HX THAPOQUILHBIMH H
rupodobHEIME yuacTKaMu, 3HauuTesbHas wacTh (!/4—'/z) Beex Go-
KOBBIX Llelled IIpefcTaBasger coOolf YHMCTO YrJeBOAOPOJHbIe ILEenH.
OcranbHble OOKOBBIE IenH, ofjajgasi TaKKe B OCHOBHOM THAPO(}0O-
HBIM XapaKTepoM, COEPXKAT IHAPOpHIbHEIE MOSpHBIE TPYymbL. B Bo-
Te, ¢ OJHOH CTOpOHBI, OYAYT HEHCTBOBATbH CHJIBI KOTE3HH MeXAy
rHApPOGOGHEIMH LensAMH (B OCHOBHOM CHJBI Bar-nep-Baaibca),
c6aumKas HX MeXIy co000 H CTATHBAs NOJUIENTHAHYIO LENb B KIY-
6ok (rmoByay); B raofynae 3TH llenu 06pasyioT LEHTpajibHOE A/PO.
C Apyroil CTOPOHBL,— CHJIBI aJre3HH MeXny THAPOQHJIbHBIMH TPYM-
maMH GOKOBLIX Lleneil ¥ BOJOM, pacTATHBas I100yay WM faKe B TOH
WJIK MHOH CTeleHH paspepThiBas ee. Komdurypauus riaodyin Oyrer

3 A. M. Anexceen [






