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MOJIERYJAPHBIE ROJIEBAHNA

B mauno#t raaBe MBI mpmeTymaeM K OPEMEHEARi0 TeOPHH
CHMMETpHH IpHU wWecaenosanun (usmdecKux cmereMm. Peds
no#eT 0 Kose0aHuAaX aTOMOB, COCTABJIAIONEX MOJIERYIY, OT-
HOCHTeJIFHO WX PABHOBECHHX mojo:keHMH. Ilpm stoM atoMmr
CUMTAIOTCH TOUCYHBLIMK YACTANAME, a QYHEKOHA IOTCHIHAJb-
HOiT 5Heprum, olrpe/esAIMAs HX [BU/KEHNe, — KBaTpaTHIHOMH
OTHOCHMTEJBHO CMEMIeHU U3 [oJokeHni papHOoBecmsa. PasHo-
BeCHAA KOHQUIypamas aroMOB OOHRYHO WMeeT CHMMeTPHIO
IPYOIsL BPAMEHA I 0TPajKeHn#, OPABOJAMEX K B3AHMHOMY
o6Meny WICHTHYHBIX ATOMOB, 4 HOTEHOUANBHASA JSHCPTHA,
Ka® 1 KuHeTWYecKas, SBJAGTCHA WHBAPUAHTOM IDYTIIH~CHM-
Merpuu. XoTs pasMepsl MOJEKYJI XTOCTAaTOYHO MAJIBL, TAK ITO

¥

Puc. 6.1.

[Uist ONMCAHUA HTHX CHCTEM Heo0XO[AMMa KBAHTOBAasg MexaHm-
Ka, yjno0Hee cHadala MOJYIATH KIACCHIECKOe pPelIeRue, Pac-
cMATpHBAsg HOPMaJhHEIe MOUH KojebaHWil, a sareM BLIIIOJN-
HAT6 KBAHTOBAHWE TIAMEJIBTOHHAHA, [KOTOPHH 'paziaraercs
0UeHb OPOCTO, €CH 3ajada PaccMaTpUBAETCA B HOPMAaJbHBIX
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rooppmHaTax. s Kiaccupmrammy HOPMAJBHBIX THLOB KO-
Je6aHUiA (HODMaJbHHX MOJ) M0 HENPHBOJMMEIM IIpeICTaBJIe-
HUAM TPYIO CHMMETPHH HCHOAB3YyeTcA TeopHs IIpPe/iCTaBJie-
HAl, H3JI0KeHHAA B V1. 4. KBanrosoMeXxaBHIeCKOe POLICHAS —
OTJIWYHBIA IpUMep OPUMEHEHHA o0medl TeopA¥ CHMMETPUHU B
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Puc. 6.2.

KBAHTOBBIX CHCTeMAX, HpUYeM TMOJYIAeMBIME TIPABHJIAMEA OT-
Gopa ompepenserca Buj MHGPAKPACHEIX COEKTDPOB IOTJIOHIE-
HHS ¥ CIEKTPOB KoMOUHAIHOHHOTO paccestHus. [[ng KoHKpeT-
HocTHu MEL GyneMm pacemarpusats Moneryant H,O m NI ;, pas-
HOBECHBIe KOH(UTYparum KOTOPHX IpecraBieHs Ha puc. 6.1
n 6.2.

§ 1. TAPMOHRYECKOE NPRBJIMKEHUE

Mur Gygem paccmarpmsath /N aTOMOB MOJIERYJH KaK TO-
YeUHBIE YACTUNH, ABWKYIINECS B IOJe ¢ HOTeHHHAJ oM, KOTO-
Pl mMeeT MUWHIMYM, KOTJa OHH HAaXOAATCA B CBOUX PABHO-
BeCHBIX MONOKeHMAX. Hor/la aTOME cMemal0Tcsa U3 CBOHX PaB-
HOBECHEIX IOJIOJKeHN}, NOTeHNUMAJbHAA B3HepPrusA yBeawdm-
BaeTCA, W IIPH MAJHX CMEIEHUAX ee MOKHO IPeJCTaBHTH B
B BH[I€ PASJIOKEHNA B PAJ O CTEIeHIM CMEUIeHUH OTHeJbHBIX
aromoB. [lust ompeonesenns cMeleHUsS OTHEIBHOTO aToMa Tpe-
OyeTcst 321aTh TP ero KOMIOHEHTH B TpeX B3aWMMHO IIePHeH-
JARYAAPHLIX HampaBieHUAX X, § M 2; CJ€J0BATENBHO, I
Beel MOJEKYIBl HY;KHO 3agarh 3N womuonenr. Ofosnaumm mx
9ePeB G, Gay Y3y Jas -+ + Qany THE G1, ¢2 H 3 €CTH I-, Y- M Z-KOM-
OOHEHTH! CMENIEHHS HEpPBOTO aToMa, §s, s B {¢ — BTOPOTO
aToMa U T. J. Tlpm pasaoskeHUU TOTEHNUANBHOU SHEPTUH B
psn Toiiropa mo ¢; amueiinnie WIeNL JOJKHB MCUYE3HYTH,
TaK KdK CMeIleHmd ¢; N3MeDANTCSA 0T PABHOBECHHX HO3MIUH,
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¥ IepBLIl HEHYJNeBO#i 9YjleH HMeeT BHJ
1
V=Vi+ 2 5B,q0,+ .-, (6.1)
i3

rae B;;=(0%V/0q;0q;), a V, — moTeHNnaa B OTCYICTBUE CMe-
meHn#l (ero MOKHG HPHWHATH paBHEM HYyI0). I'apMonmuecKoe
gpubim;KeHRe JUIS ONUCAHHA KoaeGanuii MOJEKYJIB COCTOMT
B npeHe0pe;KeHUHU B pasioskeHn® V aineHaMu Golee BHICOKOTO
HOpARKA, 9eM KBaJpaTHIHbe, ¥ HOTOMY IPHMEHIMO JHIIb B
cJaydae MajiblX CMemeHmi.

Taxnm 06pasoM, raMuIbTONNAH MOJEKYJB B TapMOHHUC-
CHOM IpUOIIKeHHN MOJKHO BAIHECATH B BIIfIE

3N 3N 1
HL‘E%M{C/H E 5 Bijagy (6.2)

i1 i, =1

rie M; — Macca YacTWIBI, CBA3BAaHHAH ¢ KOMNOHEHYOH cMe-
meHnd ¢;. QeH, COOTBETCTBYHMWHA KHHETWUYeCKOU dHePritil,
mMeeT 3/leCh LPOCTYI0 QOPMY CYMMBI KBaApaTOB CHKOpocTei
gy, TOTNA KaK B BHpa)keHUe Jjid NOTeHNMAJBHOH sHeprnm
BXOJAT HePeKPeCTHHE WIeHH ¢;q;. Pemenwe 3afadim 3HAUH-
TeJBHO YIPOIAeTcHd KAK B RIACCUIGCKOM, TAK W B KBAHTOBOU
MeXaHUKe, ecJAd MHl BBejeM HOBEIe KOOPAHHATLI (), IyTeM
npeobpasoBanud

9i=::: A Qs

KoTOpOe BeIGMpaerca Tak, 4rToGH B BEIpaskeHMsAXx jua I u V
ucYe3IW MepeKPecTHHe YWIeHBl i OHH Ipuo0pesd mpocToil B

1 ; 1
T=33 08 V=12 050k (6.3)
k R

dto upeobpasopaHde OORYHO BHIOJHACTCH B JBA IIpHEMA.
Cravana BBOAAT B3BEIICHHEIE ROOD;MHATEL o;=(M;)'/:q;, Ta-
K0é, YT0 BBHIPAIKEHWe NJIA KUHETHYeCKOH DICPTHW upuodpe-

taer npocroid By T'=1/,>a?. Torga noTeHINaibuyI0 HiCPILIO
i
MO;KHO 330HCATh B BHJIE

1

. Biy . 2V
ij (MiMl,)‘/z do; da;”
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HOTeHlmanLHon :—)Heprnﬂ MOJKHO _._npm],a'rb Tpebye A?rlo
AMATOHAJBHYI0 JOopMY, Haiifa coGCcTBEHHHE BEKTODH 3/Y X
X 3N-marpunsi {;;. OGosnaunm ee co6cTBeHHHe BHATCHHSA
gepes o} (k=1,2, ... ,3N), a COOTBeTCTByIO]I[]Z‘le COOCTBEHHEe
BEKTODH Yepe3 djy (j= 2, , 3N), Tar 9ro

Di/ o= Ol (6.5)
ITockoabry MaTpHEOa D {j CUMMETpHYHA, ee COOCTBEHHLE BEK-

TOPH B3aUMHO OPTOrOHAJBHH (Ta. 3, § 6) m Mm BnpaBe HOp-
MUpPOBaThk HX B COOTBETCTBHHU C PaBEHCTBOM

.
; iy =0y (6.6)
Tenepr BBesieM HoBHE KoopwHatH (), IyTeM npeoGpasoba-
HAA
1 U1
QlMi/’=ai=%atk Qp (6.7)
M3 KOTOPOro B cmly pasencts (6.5) m (6.6) caexgyer, uro
1<
_7% Djea; = % Dijalk Q=
1
=‘—2' i; lm?aikaanQt=7 ; o}Qk
H

T=—;—202?=-;—Z kaquQt— ZQk

i i, Rk, 1
Taxum o6pasom, B pesyabrare UpeoGpasoBaHuA
A= ayl (M;)/s (6.8)

MEL DOJIy9aeM IpocThie Bepaskenns (6.3).

§ 2. RIACCH'IECROE PEIHEHUE

Teneps HeTPyMHO DEIINTH KIACCHUECKHE YpPABHEHWA JBH-
ReHms B popMe ypasHeHwm Jlarpamxka (r. 2, ru. 16, § 1, n. A)

d (oL oL
E?(an>=a‘cﬁ' (6.9)
rie L=T-—-V. ’

Baar juia T m V Bupamerua (6.3), n3 ypasuenma (6.9)
nojiydaeM (p=-—wi(y. ITo 03HAUAET, UTO HOBHE KOOpAD-





