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DPUSHYECKASI XHMHA

0. 1. CAMOMJIOB

O MEXAHHM3ME CAMOAN$PY3UHU B KUIKOCTSX
1 Er0 OCOBEHHOCTAX ¥ BOJbI

(Mpedcmasaero axadenurosn C. H. Boasgrosunen 7 1X 1954)

Bo mMuHOrMX CJAy4YasX- IBHXKEHHE YaCTHI[ XHIKOCTeH (aToMOB, MOJIEKYJ,
YIOHOB) COCTOMT B OCHOBHOM M3 KoJeGaHHi OKOJO HeKOTOPLIX BPEMEHHBIX
- moM0XKeHuli paBHOBECHS B CTPYKTYPe XHAKOCTH M CKayko0GpasHbIX Iepe-
MelleHH{l B3 OZHOTO TOJOXEHHS DaBHOBECHS B COCEIHEE — aKTHBHPOBAH-
HBHIX CKaykoB (BpallleHHE B HacTosuled sameTke He paccMarpusaercs) (1).
“Takofi XapaxTep ABHKEHHS HacTHU (aKTHBHPOBaH-
Hble CKauku) ABJAAETCA CICACTBHEM HaJHYUSA B Psi-
ae )KH,ZIKOCTCI';I BHa‘-IHTeJIbHOﬁ YIOPALOYEHHOCTH
B PACIOJIOXEHHH YaCTHI, OTMEYaeMOH Ha KDPHBHIX
panuanpHOTO pacnpeAeJsieHHA aTOMOB. B ¢ayyae aTux
KHAKOCTEHl mosoXeHUA PaBHOBECHA YaCTHIl OKpY-
JKeHBl 3HAYNTENbHBIMH IOTCHUHANBHEIMH 6Gapbepa-
MH, H TPaHCJALUOHHOE IBHXEHHE MONET CoBep-
MIATBCH TOJNBKO CKAUKAMH OT OXHOTO MOJOMEHWS
- paprosecua x aApyromy. K Taxmm suakoctsm or-
uocures, Hampumep, Boxa. Ilpuusro TOBOPHUTB, YTO Puc. 4. Bamxalimee oxpy-
yaCTHLIB  KHIAKOCTH K“O-VIGGJHOTCH BHYTPH fyeek, MKeHHE MOJEKYaH B BOAE
06pa3oBaHHBIX GJMXAHUIMME yacTuuamu, u BpeMms ~ :
- or BpeMeHn MEPEMEIIAOTCA u3 oxnol syefikn B APYrylo (OGMEHHBAIOT
 GMKAAIIAX coceneit). B Bone syejixu, B KOTOPHIX KOJIEBJIOTCA MOJIEKYJIBL,
coCTaB/EHBl M3 HETBIPEX  MOJIeKys, OKpy:KaiOWMX BHGPAHHYIO MOJEKYJIY
Ho BepumHaM TeTpasapa (puc. ).
" BecbMa CYLIECTBEHHOH XaPaKTePHCTHKON KHIKOCTH SBJSETCH CpelHee
ppeMs T, KOTOPOE O‘g’cmu“ NPOBOAAT B OJHOM IIOJIOXKEHHH PaBHOBECHS
(B omHO# syelike). OPaTHafl BeJMYHHA, YMCJIO aKTMBUPOBAHHEIX CKa4KOB,
CoBeleaEMle Ka)}'(zHOH MOJIEKYJIOR B OXHY CeKYHIYy, KaK H3BECTHO, BhIPa-
jkaercs Gopmyod

J = jse—aIT = joe—EIRT, (1)

Tae q——aﬂeprusx aKTHBALMH CKauka, £ = Ng, j, = 2K, K — x0a(uiuent,
y — 4acToTa xoseOaHMil MOJMEKYJBl OKOJO mosoxennst pasxoecHd. [lo
Bupruy () ¢ =du t 9w TAC ¢, —oueprus, TpeGyeman Ann 06pasoBaNHi
nycToro MecTa (¢ZBIPKHY) NO COCEACTBY NepeMemaolleics YacTHUbl, H
- — SHEPTHH, HeoOXOAMMASL NI NPEOAONIEHHS MOTeHUuaJbHoro 6apnrepa
(rlepn HaJHYHH enpipxmy). Crauxm COBEPINAIOTCA B CPEAHEM Ha - HEKOTOPY10
anuny [ — paccTosnne MEXLy OMKaRIIMMH  TIOJIOXKEHHAMH PABHOBECHA
wacTH B CTPYKTYpe XUAKOCTH, paBHOE abCiuucce mepsBoro MakCHMyMa
KPHBBIX PaiHabHOTO pacnpeneneHns (¢IMaMeTPy» MOJEKYJbI). i
Onmako ONHCAHAE ABWXCHHA YaCTHU XHUAKOCTH KaK KoneGaHud B
fyelixax H CKauykoB M3 SYCHKH B siyeiiky (Zaxe He roBops O Bpame}mn)
6u10 6B HE MOAHO: 3@ BPEMs KosieOaHuill T YaCTHIBL OKOJO OAHOTO TOJIO-




HKEHNA DaBHOBECHS .(B:0ZHOM ‘Ayerike) ‘sAyelika kaxk Henoe nepemennaercs,
TaK Kak, OyAyud HOABEps KeNa ToJukaM Co CTOPOHBI OKPYXAICIMX YacTHI,

OHA COBEDINAET OPOYHOBCKOE ABHIKEHME. HMaBectno, uT0 KOs ¢HLMEnT
auddysun Hau camoauddysun yactuup

1
D=+, (2
TAe S®—cpexmmit XBampar cmemenus yacTHUB! 32 Bpems £. Jlerko
TI0Ka3aTk, YTO CpeAnmd KBaapat "CMEUIEHHA  4aCTHUBI, 06YCJOBJEH-
HOTO TOJIbKO aKTUBHPOBaHHBLIMU CKAaYKAMHU 34 Bpems I, §% = Jt? (3. Touno
TdK ¥E€ HeTPYJZHO BMAETDb, YTO €CJAM 33 3TO BPEMs .iepeMelleHHe AYyeiiku
KaK 1eJOro paBHO --B.» ecuu ‘Ez—cpe,auuﬁKBanpaTnepememexmﬂ AYeiiky
338 BPEMA npeGblBAaHMA wYacTULBLI B OAHOM NOJIOXKEHUH DpaBHOBECHA, TO

BZ__:jle’ .
S =jiE+B u =i+ jtiE

HeiicTBuTensro, npu 00pa3oBaHuK CpenHux S? u B2 (cxkanspubie xBan-
paThl BEXTOPoB S u B) uaenni L,-L,, bp-bg, Lp-b, (p=q)u L,-b, o6pa-
WAKTCA B HYJb, TaK KaK OTAEJbHBIE BEKTOPEI HesaBuCUMBI (L, u b,— Bex-

TODbl, COOTBETCTBEHHO, NEPeMEUIeHHs, CBA3ANHOTO CO CKayKkoM Homepa pr
H ODOYHOBCKMM IBHMXEHHEM sueliku 3a BpEMA Tp MEXKAY p u p+ | uan

Mexay p—1 u p cxaukamu). [Toxcrasiss sTu SHayeHus . S* B (2) moayyum

- n D=Ltpilm

te el

o
~|

B nexoropwerx Clyuasx (Hampumep, B BoAe) YNOPSAOYEHHOCTH B pac-
IOJIOXKEHHH YacTul HUAKOCTH HACTOJALKO 3HAYHUTEJILHAE (ﬂOCJIe,IIOBaTeJIb-.
HO_CTb‘MaKCHM)'MOB H MHHHMyMOB Ha KDHBHIX panHanbHOrO pacnpeneane-
HHf), YTO Jdaxe ABUXEHUE AYElKM KaKk WEJOro COCTOHT, BCPOATHO, rJaB-
HbIM 00pasoM, u3 AKTHBUPOBaHHBIX CKaykoB*. Ecam ckauku siyeiixu co-
BepualoTCA j, pas B CeKYHRy Ha BauHy lp, To B* = j,ti2. Tlyctp s¥= Sl
TOTAa ;

D= jil +— jil
HIH, ucnoansys (1), . ’
D = A,e~E:IRT 4 Ae—EaIRT, (3)

Ay 1 A, — xosddunHeHTH: MHZeKCH 1 'n 2 -ornocarcs, coorsercTeenno,
K CKa4yKaM OTIEJbHOH YaCTHUBI M AYEHKH Kak uesoro. Jlons Tex u apy-
TUX CKauKOB B camOAu(]ysun B KMAKOCTH ONDPEACNAETCA COOTHOMIEHHEM
BeJUunH £, £, n A,, A,. : o
Caexyer oco6o paccmorpers cayyait BOoxbl. B cBsizu ¢ ee CTPYKTYp-
HBIMH OCOGEHHOCTIMU ycnoBus nepeMelleHHss SAYEHKH OTAMYAIOTCH OT
ycaosui, CYWeCTBYIOUIMX B XUAKOCTAX C GoJjee JOTHOH CTPYKTYDO#H.
Buanxusas YUOPAAQYEHHOCTE B Boge (ee CTPYKTYPa) XapakTepusyercs pac-

# Pacnpom‘ganna NPeAMAyne pacCyXAeHHd Ha OGOJbLIIEE YHCJAO YacTHL, YeM CO~
AEPKUTCA B fAuehKe, — CAOKHYIO flueAKy, COCTAaBAEHHYIO H3 RYeeK, CJeN0Ban0 Gbl YUHTBI-
BaTh GPOYHORCKUE NBHIKEHHE TaKux o6pasonannii. ONHaKO BPARL JU 31eCh UMEET CMBICA TO-
BOpHTb O /IBHXEHHHM KaK yuesoro 06pasoBaHuil - 60JbIINX, YeM gyelika (BO BCHKOM

CAyHac MCHONLSYETC HMEHHO Takoe MPUGAMIKEHHE: YUHTHIBAETCA ABHNeHHE KAK LOIOTO
06pasoBauil, e 66abWHMX Aueiiky)..
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NOJIOXKEHHeM MOJEKY.JI, CBOHCTBEHHEIM 'CTPYKTYpE. -JbAa (4, ®. Crpyxrypa
JbJAa NPUHALJNEWHUT K OZHOH M3 CaMblX (@XYyPHBIX» CTPYKTYD. Kaxnas
MOJIeKyJla OKpY)KeHa TOJBKO HETHIPEMH ZApyruMH OGauxafluuMd K HEH
mosexkyaamu (puc. ‘1) B CTPYKTypE€- -MHOTO HIyCTOT,. pasMeprl KOTOPHIX
Za%e HeCKOJbKO IPEBBIUAIT PasMephl MOJIEKY . o .

Hanuuue BOAMBH KaXIO¥ MOJEKYJbl BOALL IyCTOT INPUBOJHT K TOMY,
YTO N5 OCyLIECTBJEHAA CKAUKOB MOJIEKYJl IO PSRy HalpaBJeHHH He

Tpebyercs 0O0pasoBaHusl «ApIPOK». HETPYAHO BUIETD, . .
YTo Takme HANpPaBJEHUs CYWECTBYIOT IJsg CKad- 0
KOB fiuefiky KaK ULeJoro. (0cOGeHHO JIEFKO 3TO o6Ha-
PYXHTL Ha MOXEJH CTPYKTYPHI JbJa). Ha puc. 2
CTpeJkaMH, ‘UCXOoAafAMMH M3 NOJIOXEeHHA pPaBHO-
BecHsi MOJEKYJ bl (CTPEJKH HCXOLIT, Hanpumep,
U3 MOJIOMEHUs paBHOBECHS BEPXHEH MOJICKY JIbI
puc. 1), moxasaHbl BO3MOXKHBIE NIPH JTAHHOU CTPYK-.
Type HanpasjeHus CKaukoB ayefiku., Yucaa -y
CTpENOK 0603HAYAIOT YHCIO AHPOKY, HeO6XOAUMBIX
AJs COOTBETCTBYOUIETO CKauKa (HanpaBaeHHE CTPEJI- 3
ku ¢ uudpoi 3 cosnakaer C HanmpaBJIEHHEM OCH C). p

uc. 2, HanpasieHnus cme-

Buano, uto aas nepemelleHua gyedku 7 HanpaBJe- 1]
o CHH -
nuii He Tpe6yioT 06pasoBanui (ILIDOKY (cvemenns Type abia cTpyx

MOJIEKyJ B IyCTOTHI). ‘OueBunHo, 4TO mpu Ca-

vozuddysun B BOLE, raaBHBIM 00Pa30oM, U ocylle-

CTBASIIOTCS CMeLIEHHA OTHEJbHBIX MOJIEKYJ H fYeeK B HanpaBJCHHSAX, HE
Tpebyiomux 06pas3oBaHUA «ABIPOK» (BEPOATHOCTh CKAauyKoB B l;pyrux Ha-
NPABAEHHAX COLEPHUT MHOKHTEID e ILIRT o2 IRT g—SaLl TOTXA
Kak Aaad HanpaB.'erHﬁ, HE Tpe6yxoumx o6pa308amm «IABIPOK» 3'1"“ 3KCHO-
HeHUHaNbHbIE MHOXHTEMH o6paluaoTca B 1; gy nast BOAH HE x,vxox(e'r ObITH
mano0). Mmenno ¢ teMm, HTO camozudysus B Boze cosepumaeTcs MO myc-
TOTaM CTPYKTYpBl, CBfA32HO OTPHLIATE/IbHOE 3HayeHHE 00beMd aKTHBAaUHK

camoauddysun AV™, HaflAEHHOE IDH HBYYEHMH 3aBHCHMOCTH xoshbunn-
euta camoanp@dysuu BOJABI OT IaBJNEHHA C NPUMEHEeHHEM B KauyecTBe
unguiatopa H'HBO'™® (°): CMEUIeHHE MOJEKY/ M3 NONOXeHHA PaBHOBECHA
B NYCTOTHl CTPYKTYPBl NPHBOMUT K YaCTHYHOMY 3aNOJHEHHIO NMYCTOT, YTO
He MOXKET He NPUBECTH K YMEHblIeHHI0 o6bhema. Taxum 06pasoM, B BOJe
BCAEACTBHE HAM4nd B €€ CTPYKTYDE myCTOT, KaK B 3HEPruUH ax’cmsaum;
camonu(dysun OTACNBHOH MOJEKYJBl, TaK M B 3HEPrUM AKTHBALMH AJs
queily, 4YJEHbl gL HE UMEIOT CYLIECTBEHHOIO 3HAYEHHS ‘
HerpyAHO BHAETh, 4TO B OGOMX Ciyuasx (zas MOJIEK.lebI U AnA Ayei-
KH) cocTaBJsiollMe SHEPTHA AKTHUBAUMM, CBf3aHHBIE C NPEOJAOJEHHEM IO-
retnuanpHoro 6appepa, paBHEL JleficTBuTebHO, mpH mepemewleHuH suei-
Ky CKauOK COBEPIIAIOT UETHIPE MOJeKybl (NeHTpaibhas MOJEKYJa Mpe-
GLiBaeT B MOJONEHHH pastoBecusn). CoOTBETCTBEHHO ¢, (Aaf AuelkH) B

4 pasa Gonbie, €M I (218 OTHENBLHOH MOJEKYJ bl), oXHako NPH pacue-

Te Ha MOJIb cOCTABAAIOUINE SHEPTHM AKTHBAUMM OKA3bIBAIOTCA DaBHBIMH:
Eps = AEH1 Epz|ART = Em|RT (). Wnnexcs H1 w H2 orHocarcd,
COOTBETCTBEHHO, K MONEKYJE sueiike. Mrtak, B Boxe smepruu axTuBalHUA
camoxuddysun A1 OTHEJNbHOH MOJIEKYJbl M IJS sAYedkH npu pacyere Ha

moab (£y H Eo) MOWTO npuGIHKEHHO NPHHATb PABHLIMH, M COOTHOWIE-
nue (3) ganuchiBaeTCa

D = Ae"EIRT 4 A,e=EIRT = Ae—EIRT,

JbXa O HEHTPOB OKPYWKAIOULHX HX MOJIEKYJ OJIM3KO K pacCTOAHHMIO. MEM-
1y GuamxaiiuiuMy MOJEKYJ/IaMH (), ¥ NO9TOMY MOXKHO NDHHATH, UTO CKal-
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KM AYEEK, KaK M OTAGJBHBIX MOJEKYJ, COBEPHIAIOTCA B CPeAHEM Ha
OJMHAKOBOE paccTosHue . :
Hanoxennslii nmoxxos k camoauddysud B IKHAKOCTAX MOXKET GHITH
HCIO/NBL30BAH NP U3YYEHHH THJIPATAlUU HOHOB B BOAHBIX pacTBopax. [lpu
STOM CyLIECTBEHHHIMH OKa3BIBAIOTCHA PACCMOTPEHHBIE OCOGEHHOCTH BOAHI. |

HHCTHTYT O6ell M Heopramuueckol XHMHM IMoctynuno

uM. H. C. Kypunakora 3 I1X "1954
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