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BBEJAEHHE

@iTyopecleHIHs ABISETCS OTPAKEHHEM CBOHCTB 3JIEKTPOHHBIX
COCTOSTHHM MOJIEKyYJ, T.K. IEPEXOA U3 BO30YiKAEHHOrO 3JI€KTPOHHOro
COCTOSHHS B OCHOBHOE BBI3BIBAaeT M3iydeHue ¢uyopecueHumd. Ona
JaeT LEeHHYI0 MH(pOpMammio o6 SHepreTHKe M CHMMETpHH BO36YX-
ZIEHHOTO ¥ OCHOBHOTO COCTOSIHHM, BPEMEHH JKH3HH BO30Y)KAEHHOTO
COCTOSIHUSL I OPHEHTALUM AUITOJIBHBIX MOMEHTOB NEPEX0/id MOJIEKYI.

DJTyopece Ik OKa3aIach BKHEHIIMM HHCTPYMEHTOM ¢oTo-
CHHTETUYECKHMX MCCJIEIOBaHUM, T.K. ABJIETCS OJHOM M3 albTepHa-
THMBHBIX IyTel (OTOXMMHUYECKOTO YCBOSHHS IOIJIONIEHHOH CBETOBOH
sHepru# [1]. BO3MOXKHOCTb pacCMOTpeHHA (YHKLMOHHPOBAHHA
(OTOCHHTE3UPYIOIIMX OpPraHH3MOB B HaTHBHOM (opme Ge3 paspy-
LUEHHs] MX CTPYKTYpbl M (YHKUHMH COCTaB/S€T [JIABHOE MpPEH-
MyLIECTBO (TyOpPECLEHTHBIX METOJOB I H3y4YEHHs JKHUBBIX CHCTEM,
KaKOBEIM OTHOCATCA ()OTOCHHTE3HpPYIOIIHE OpraHu3Mbl. IIpu 3TOM
crieKTphl (IyOpeCLEHIMH [O3BOJIAIOT H3YYHTh CJI0KHYIO SHEPreTHKY
KX MOJIEKYJI-TATMEHTOB, @ €e KHHETHKa - OBICTphIe IpOLECCHI
nepeHoca Bo3Gyxuenus B cerocobuparomeii anTeHHe (CCA) u
3apsnoB B peakiuoHHoM IHeHTpe (PI) (OTOCHHTETHYECKOro
anmapara.

Hcnonp3ys TeOpeTHYecKHe MOAXOAbl, TaKME KaK, HampHMep,
HHYKTHBHO-PE30HAHCHBIM MEXaHH3M INlepeHoca SHEpPrHH, CKOpPOCTH
MepeHoca MOXKHO HampsMyIO CBS3aTh C TEOMETPHEH MOJIEKYI,
OTpE/E/IeHHOM METONOM PEHTTEHOBCKOM KpHcTauIorpaduy, a Takoke
C OCHOBHBIMH MX CIIEKTPOCKONIMYECKUMH CBOMCTBaMH [2].

Poiib TpaHCMEMGPAHHOrO SJEKTPHYECKOro MOJisi, 06pasyeMoro
npY TEpBHYHOM pasfiefieHHu 3apsanoB B PL] MokHO OLEHHMTH MO
BO3JICUCTBHIO IPUIAraéMoOro BHENIHEro SJMEKTPHYECKOro IO Ha
HWHTEHCHBHOCTh M KHMHETHKY peiakcauuu ¢uyopecuernuu [3]. bome-
DIMHCTBO HAIUMX 3HAHUHW O MEPBHYHBIX MpoueccaX (HOTOCHHTE-
THYECKOTO Mpeo6pa3oBaHMsd SHEPTHH IOJTyYeHbl HMEHHO K3 IIyopec-
UEHTHBIX HU3MEPEHHUMH.

@nyopecueHuys XJIopodwuia M GaKTepHOXJIOpodHILIa, ABYX
BaKHEHINMX MMIMEHTOB (OTOCHHTE3a, B LENBIX OpraHH3Max HWiIH B
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npenaparax  (parMeHTOB  ()OTOCHHTETHUECKMX MeMOpaH MaioT
HHQOPMAIMIO 00 HX PONM B NEPBHYHBIX NPOLECCAX MPe0bpPa3OBaHAN
SHeprud [4]. Tak kak BO3GY>XHEHHBIE 3JEKTPOHHBIE COCTOSHHA
CYIIECTBYIOT B MNPOMEXYTKE MEXAY HayalbHBIM IIONIOLICHHEM
(OTOHOB M KOHEYHEIM COCTOSHHEM pasfieNleHHbIX 3aps/IOB, PHBOAS-
IIMM K NpeoOpa3’oBaHUIO CBETOBOM SHEPTHH B XMMHYECKYIO, KOHT-
POJIb TapaMeTpoB (MIYOpECLIEHIHK MO3BOJISET H3YYHTh AHHAMHKY
TIEPBHYHBIX NPOLIECCOB POTOCUHTE3A. ;

B mocobue omycaHs! OCHOBHBIE XapaKTEPHCTHKH, SKCIIEPHMEH-
TAJIbHBIE METOABI X NPUGOPHEIE CPEACTBA M3yUeHHs (IyOopeCHEeHIHH
xopoduinia 1 6aKkTepuOXIOpOd LI, BOKHEHIIHX (QYHKIHOHAIBHEIX
IIMTMEHTOB (DOTOCHHTE3UPYIOLIMX OpraHM3MoB. IIoxa3aHa BO3MOM-
HOCTb KOHTPOJNII CKOPOCTH H 3(()eKTMBHOCTH PasiHYHBIX OTalOB
boToCHHTe32 ¢ TOMOIBIO XapaKTEepPHCTHK (IIYOPECLIEHIMH XJI0pO-
¢wina, B Tom uHcre npu BosdelicTBMM Ha (POTOCHHTE3HPYIOIIHE
OPraHW3MBI Pa3NHYHEIX BHYTPEHHHX M BHEINHHX CTPECC-(aKTOpOB.



I. OBPA3OBAHME M PEJIAKCAIIYS BO3BY XXJTEHHBIX
JIEKTPOHHBIX COCTOSTHUAN MOJIEKY JI
B ®OTOCHHTETHYECKHX CHCTEMAX

PaccMOTpHM MOCIIENOBATENbHOCTE COOBITHI, BKIIOYAIONIEH B
ce0st BOSHUKHOBEHHE 3JIEKTPOHHOTO BO30Y KICHUA U €ro peslakcaluio.
HavneM c nepevncieHHs «COOCTBEHHBIX» CBOMCTB 3JIEKTPOHHBIX
BO30Y KIEHHBIX COCTOSHUI ONHOM, H30JITMPOBAaHHOM MOJIEKYJIbI TAKOrO
NMTMEHTa, Kak XJIopopwwul win Gakrepuoxnopodwul. 3areM pac-
CMOTpPHM IOCIIEACTBUA c60pa HX B XpPOMOGOPHI B IMFMECHT-0EIKOBBIX
KOMIUIEKCaX (hOTOCHHTETHYECKMX MeMOpaH. Ilpomcxopsinas mnpH
9TOM JHEeNIOKaNu3auusi BO30YKAEHHS MMEET KJIIOUeBOe 3HAYEeHHE JUIA
dynxumonupoBanus CCA B pexxuMe cbopa cera. 3aTeM pacCMOTPUM
ponb PII kak (OTOXUMHYECKOM JIOBYIIKH, OTOMpAIOINeil SHEPIHIo
BO30YXKOEeHHMsT Ui [peoOpazoBaHHMS B XWMHYECKYIO SHEPIHIO.
Bpemennble MacmraOpl COOBITHH B 3TOM IOCIENOBATENFHOCTH
IPOLIECCOB MOTYT COCTaBUTh HECKOJIBKO (heMTOCEKYH (IS epeBoaa
MOJIEKYJIBL B3 OCHOBHOTO B BO30Y)KIEHHOE COCTOSHHUE), MUKOCEKYH/IBI
(mns 3axBara Bo30yxcaeHus PIT), oT nukocekyHI 1O HaHOCEKYH ([
paszmeneHus U nepeHoca 3apsanoB B PLI B pasnuuHEIX cTafuax), a MX
oOpaTHEIH X[, IPHBOAIIH K 3aMEUICHHOH ()IIyOpeCeHIMH, MOXET
XapaKTepH30BaThCs HAaHO- MHUKPO- HIIM MIUTHCEKYHAAMH.

Mornekyna, H3Iydaomas (IyopeCleHIHIO, MOXeT BO30YyxX-
JiaThCs MyTeM MpPsAMOro NOrIOoMmeHUs GOTOHa, mepeHoca BO3OYKACHHS
U3 JIpYyrdX MOJIeKYJ-IMTMEHTOB, WM € 3a CuYeT BO3Bpara
BO30Y)KIEHHS W3 LIEHTpa ero 3axBaTa. B KaXIOM M3 3THX CIIydaeB
(iTyopecLeHIHs MMeeT CBOM XapaKTepHbIe 3aBHCHMOCTH OT BPEMEHH,
JUIMHBEI BOJIHBI, CTENIEHH NENOJIpH3aluy, U T.I. Bo MHOrux ciydasx
KXIYIO CTaguio NaHHOIO KOMIUIEKCHOTO (M3HYEcKOro mporecca
MOXXHO OTCJIE)XMBATh, HCIIONB3YS W3MEpPEHHs C BPEMEHHBIM pa3pe-
wenreM. Ho crauupoHapHble H3MEpPEeHHS, KOTOphle, MO CYINECTBY,
SIBJIIOTCS YCPEAHEHHMEM 3aBHCAINMX OT BPEMEHH XapaKTEpHCTHK,
TaloKe AT [OJNe3HYI0 HMHGOpMalMio Uil HCCIENOBAHMSA W
HHTEpIIPETALMH pelaKcallu BO30Y kK IEHHOTO COCTOSIHHUSL.



IMoryomeHHe 3MEKTPOMATHHTHOTO — H3/JIy4eHHs  MOJICKYJIoH
MOXHO TOYHO ONMCATh, MCIIOJNIE3Ys KBAHTOBYIO MEXaHHKY.
ITonpo6Hoe onucanwe 3THX BOMPOCOB MOXKHO HAWTH B pide
MOHoOrpaduit (CM., HaTpUMep, CTABIITHE KJIaCCHUECKHMH, MOHOrpaduu
A.C.asbinosa umu hx.P.JJakosuy [5,6].

Jnsn  Gonplmx XpoMO(OPHBIX: -MOJEKysl THNA (POTOCHH-
TeTHYECKHUX NHMIMEHTOB B G0ENKOBOM OKpYXKEHHMH, XOJ Ipouecca
SABILIETCSA IOCTATOYHO CIIOKHBIM M He MOXeT OrChiBaThCs TodHO. Ho,
NIPH 3TOM, BECH MPOLIECC I0JIE3HO PA3AEIHTh Ha P CTaiui, KOTOpBIE
MO>XXHO PacCMOTPETh Pa3HeNbHO.

Takoli moOAXo[, CXeMaTHHecKd IIOKa3aHHBIA Ha pHC. 1,
OCHOBBIBA€TCs Ha CIIEAYIOUIHX MOHATHAX M JOITYIICHHIAX:

- Crnexmp noznowenuss MOJNEKYJEI OTPDKACT SHEPreTHHECKYIO
33BHCHMOCTh BEDOSTHOCTH JOCTIDKEHHS WYACTHYHO BO30YDKJICHHOrO
SJIEKTPOHHOIO COCTOSHUA. JHEprus MOrjomaeMoro ¢orona COOTBeI:
CTBYeT pa3HOCTH OSHEPrHii HayalbHOrO M KOHEYHOro COCTOSTHHY
MOJIEKYJIbl, a IWNOJBHBI MOMEHT Ilepexofia OIHChIBACT KBAHTO-
MEXAHVHMECKYIO CBSI35 MENCTY OCHOBHEIM H BO3GY KICHHBIM COCTOSHHAMH.

- BosbysicOoennvle oneKmpoHHble COCMOAHUA ¢oTOoCHHTE-
THYECKHX HIMEHTOB OTHOCSATCH AEIOKATH30BaHHBIM T-JIEKTPOHAM,
CBS3aHHEIM C CONpPSDKEHHBIMH WM apOMAaTMHECKAMH CBA3AMH B
XJIOpoWIIaX M APyrHX MOJNeKyJax TeTpamkppoNBHON FPYMIEL 2
TakKe B KapOTUHOMAAX [7].

- HeooHopooHoe yuiyperue TONOCH! TOTJIOMIEHHS BBI3BIBACTCA
OTPOMHEIM  KOJIMMECTBOM MHKPOCOCTOSTHHMH, MpHCYTCTBYIOLUMX B
HAYATTEHOM TEPMHUYECKOM PACIpeeeHHH KOHUrypaLyi OCHOBHOIO
COCTOSIHHSI MOJNEKYJI H C TaKuMM >K€ OIrpOMHBIM p33H006P33“eM
KOH(Hrypanuii Bo36y»IEeHHOrO COCTOSHHS.

- Penaxcayun sdepmoii Kouguzypayuu B BO30YKIEHHOM
SJIEKTPOHHOM COCTOSIHMM SBJIAETCS TMOCTEACTBHEM H3MEHEHHI B
PACTIpefieNieHMH 3apsia WM3-3a MepeBojia OMEKTpoHa W3 OpOHTEL
OCHOBHOTO COCTOSHHMS B OpOHTY BO3GY)KIGHHOTO COCTOSHHA. OTa
penakcauus obycnasauBaeTcs o6MeHOM SHeprued MEXAy BHYTPEH-
HHMH MOJIaMH JIBW>KEHHs XpoModopa, a Takke B3aUMHBIM OOMEHOM C
JPYTHMH MOJIEKyJIaMH OKPYIKEHHs, OCOGEHHO ¢ 6eTKOBOH MaTpHUEH
Y IPYFUMHU ONTH3NIEXAMUAME XPOMO(DOPaMH.

- Tepmuueckoe pasnosecnoe cocmosnue yCTaHABIABAETCS, KOT-
Jla KOHQHUIypauus COCTOSHHIA JOCTHIHET pacrnpeiesIeHHs], COOTBETCT-
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BYIOILETO TeMIepaType OKpy:keHus. TUNUuHO, 9TO MpPOMCXOAMT 3a
HECKOJIbKO NHKOCEKYHJ, IOC]e MOIIOUEH!A (DOTOHa M 332 HCKIIO-
YeHHEM MOJIEKYNl KapOTHHOMAA, MMEIOIIMX OYeHb KOPOTKOE Bpems
BO36Y>KIEHHOTO COCTOSHHMS, 3aBepIUaeTcs 0 Havaia (uryopecueHunn
[8]. Korma 3HauuTensHasd 4acTh (IyOpECUECHLUHMH TMPOUCXOAWT MO
TepMaln3auuy BO30Y)XKAEHHOTO COCTOAHHMSA, 3TO MOYHO PErucTpH-
poBaTh IyTeM CpaBHEHHA CIIEKTPOB MOIMIONICHHA/BO36YKAEHHA
(uTyopecLeHIUH CO CIIEKTPOM H3TyHdeHus JTyOpecUeHUHH.

Bo3MoycHbIE MyTH JUCCHNALHK BO30Y>KIEHHOIO 3JIEKTPOHHOTO
COCTOSIHHS CIEYIOLIME:

- dnyopeclueHnus — U3TydaTeabHas pejlaKcalus Bo30yKIeHHOro
cocrosiuuss C; obpatHo B ocHOBHoe coctosHue, O. BepoatHocTh
JJAHHOTO IpoLiecca ONpefeNseTcs KBaHTOMEXaHHYECKMMH NpPHHLH-
NaMH, KOTOPBIE CBS3aHBI C MOIVIOIIEHHEM H3Iy4EHHS M3 OCHOBHOIO
cocrosnus. Criextp (uyopecleHIUH THIMYHO CABHHYT B KDacHYIO
CTOPOHY (CTOKCOB C/IBHT) OTHOCHTEJIBHO CIIEKTpA MOTJIOLICHHS, T.K.
BO30Y)KAEHHOE  JNIEKTPOHHOE  COCTOSIHHE  MOJIEKYNBl  HMEeT
H3MEHEHHYI0 (M3-32 penakcalud) AJCPHYIO KOH(HIypanuio. 3T0
NpuBOAMT K OoJiee HU3KOM SHEPruu BO3OYXKAEHHOTO COCTOAHMA,
cornacHo npunyuny Ppanxa-Konoona.

- Buyrpennss konBepcus (BK) — 6e3p13mydaTenbHbli NEpexon B
GoJyiee HU3KOE BHEPreTHYecKoe COCTOsHHe. B aToM cityuae sHeprus
BO30YIKASHHOTO COCTOSHHA NE€3aKTHBHPYETCA TEPMHYECKHM ITyTeM
NpH peNaKcalyy ¢ OTAaYeH SHEPTHH B OKPYIKAIOIIYIO CPEy.

- Cunrner-rpunnetspiii _mepexon (CT) — koHBepcHa Mexay
CHHIJIETHBIM M TPHUIUIETHBIM COCTOSHMAMM C M3MEHEHMEM MYJIBTHII-
JIETHOCTH SJIEKTPOHHOTO CIMHA, (OpPMAIBHO 3ampelleHHas KBaHTOBOM
MmexanvKkoi. Ho, B CIOXHBIX MO/EKy/Iax TAaKOH NEepexon BO3MOXKEH U
MoyKeT OBITh KAaHAJIOM paciaja CHHIVIETHBIX BO30Y KIEHHBIX COCTOSHHIA.

- IlepeHoc BO3OY)XIEHMS - MHUIpals BO3OY)KICHHS OT AOHOPHOM
MoneKyisl K akuenTopHod. Ilpomcxomur B mpouecce HHIYKTHBHOIO
pe3oHaHca B COOTBeTCTBHe C Teopuedl @Dépcrepa [9]. Mexanmsm
MHIYKTHBHOTO PE30HAHCA MOXET BEI3BaTh MEPEHOC BO30YKACHHA MEXITY
MOJIeKyJIaMHi OIHOTO IIM PasHOrO THIOB. BeposTHOCTE M CKOpOCTH
riepeHoca B COOTBETCTBUE C Teopued (Dépcrepa 3aBHCAT OT CHEKTpa
TIepeKpPBITHS SHEPrid, O6PaTHOH BEJIMYMHbI LUIECTOM CTENIEHH PaCCTOSHUSA
Y OTHOCHTEJIBHOM OPHEHTALH JOHOPHOM M aKUENTOPHOW MOJIeKYJ, &
TaKoKe COBCTBEHHOrO BPEMEHH XKH3HH (hITyOpeCLieHIH AOHOpa.

7



- Tymenne - moboif mpouecc, KOTOpBIA YMEHBLIAeT BPEMA
XKH3HA BO30OYXXIEHHOrO COCTOSHMS B CHCTEME II0 CPaBHEHHIO C
«yeAHHEHHOH» MoJeKynoi. 3axsar Bo3oyxaenus PII, NpHBOASAIIHM K
Pa3’[ENeHUI0 3apsAN0B, SABISETCS NPUMEPOM  (POTOXHMHYECKOIO
TylleHus. JIpyrue BUABI TyLIEHHs MOIYT OBITH CBs3aHBI C AONOI-
HHUTEJILHBIMHA MOJIEKYJIaMH-TYIUTESIME, Q, HMEIomMX mapaMar
HUTHYIO TPHPOLY, TSKEIbIMM aTOMaMW/MOHAaMM, aKLENTopaMH
NepeHoca BO30YXINEHHUS MHIM arperaTaMd IIUTMEHTOB. OtH BCE-
BO3MOXXHEIE BHIIBI TYIICHHS KOHKYPHUDYIOT C (hIyopecueHIHeH, Kak
PENTaKCAIMOHHEIM NpPOLIECCOM: OHM CHIDKAIOT BBIXOJ (iIyOpecleHLHH,
HO, BMECTE C TeM, IIOABIAETCA BO3MOXKHOCTH KOHTpOJHPOBATE
HpOLece TywIeHus o ¢uyopecnenTHoMy curHary [10].

- Ionspuzayus sBusiercs CleACTBHEM BEKTOPHOH IpHpOZB!
TIOTIOMIEHUs] W H3Iy4YeHHs cBeTa. J[UIOJbHbIE MOMEHTBI nepexond,
CBS3aHHBIE C 3THMH MPOLECCAMH, XapaKTepHU3YIOTCA Kak BETHYHHOH
(cBs13aHHCH ¢ «CHITOH ocLMILIATOpaY Nepexoa), Tak U HarpaBJIeHHCM
OTHOCHTENEHO OCel Monekynl. Jijis MOJeKynbl ¢ (PHKCHpOBaHHOM
OPHEHTaIlMel B IIPOCTPAHCTBE, BEPOSATHOCTh TOTO, YTO OHA TOTJIOTHT
CBET, 3aBHCHT OT HaNpaBJIeHHs PACIPOCTPaHeHHs NafaioIero cBera "
OTHOCHTEIIBHOM OpPHUEHTAllHK BEKTOpa OCLIIIHPYIOLIEro BJIEKTpHYCC-
KOro moms cpera. Ilociemyromee uaTydeHde H3 BO30YXKIEHHOIO
COCTOSTHUS IIONSPU3OBAHO TAK, YTO OHO 3aBHCUT OT BEKTOPA MOMCHTA
Tepexofla M OT yNIa MeXIy HarnpaBieHHAMH HabmoneHni H
BO3Oyxnenus. Jenonspusayus ¢iryopeclieHIMA MOXET BBI3BIBATECH
BHYTPUMOJIEKY/IADHOH ~peslaKcaupeii M3 BBICOKHMX 9JIEKTPOHHBIX
COCTOfIHMI, BpamIeHHEeM MOJEKYJEI B TEYeHHE BPEMEHH KU3HH
BO36YXIEHHOTO COCTOSHHS MIM IKe nepeHocoM BO30YXICHHA Ha
MOJIeKYly C JApyroii opueHTauueif, koTopasd 3aTeM H3IydacT
dryopecuertpio [11].

- Bpema oicusnu @nyopecyenyuu onpenensercs, B HEPBYIO
OHCpeNb, COGCTBEHHBIM BpeMeHeM >KH3HH BO30Y>KOEHHOTO COCTOSHHA
MOJICKYJIEI, KOTOpOE MOMET yMeHBINATECH KOHKYpPHPYIOUIHMH
poneccamur. CobersenHoe Bpems sxmsHm (10 - 20 Hcek IUIA
Gonburnscrea XJIOPOGHIIOB) oNpeneNnsercs NUIOIBHBIM MOMEHTOM
TIepexona CIOHTAHHOTO H3NydYeHHs, A (ko3 dypeHT DHHIITEHHA).
il;I:G y;:;:::zg; ((::0 :rSBeCTEILIMH KOH(QHIypausIMH OCHOBHOI'O H
Sy oo 6OﬂHPﬂ‘l, CO6CTB€HH06 BpeMs JKH3HH MOXHO

POLIOHHBIX XapaKTePHCTHK MoKy [12].
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- Buxoo ¢nyopecyenyuuy npoNOPUMOHATIEH HACENEHHOCTH
BO30YKIEHHOTO COCTOSHHS, KOTOpas BbI3bIBAaeT ()IyOpecLeHIHIO.
T.k. BbIXOA (IyOpecUEHUMH YMEHbLIAaeTCs KOHKYPUPYIOIUMHU
[POLIECCaMH  PENaKCallii BO30YXKIEHHOrO COCTOSIHHA, YMEHBIICHHE
BBIXOfa (UIYOPECLEHIMH HAaMpsAMYIO CBS3aHO C YMEHBLICHHEM
BpeMeHH JKH3HH ¢uryopecueHuuy. Ilponeccsl AUcCCHNaUyH SHEPTHH
BO30Y)KIAEHHOrO COCTOSHHMS XJIOopopwuia B (DOTOCHHTE3UPYIOMMX
CHCTEMaX IPUBONAT K YMEHBIICHHIO BBIXOAA (IyOpeCLEeHLHH, YTO
SBJIAETCS OOHHM M3 METOAOB KOHTpPONS (MOHMTOpDHMHra) HHTEH-
cuBHOCTH oTocunTe3a [13].

- Penaxcayus gpnyopecyenyyuu NpOCTHIX MOJEKY/l B PacTBOpax C
HM3KOM KOHLEHTpauHei pH ciaboi 0CBeIEHHOCTH HMEET KHHETUKY
TIEPBOTO MOPSAKA MO KOHLEHTPAlMH BO30Y)KIEHHOTO COCTOAHUA. 3TO
NpUBOJMT K INPOCTOMY, ORHO3KCIOHEHIHanbHOMY cmamy. Oriio-
HEHHs OT TaKOH IMpPOCTOM KHHETHKH MOTYT BBI3BIBATHCS HEOX-
HOpOIHOM  HaCeJEeHHOCTBIO  BO3OYKNCHHBIX  COCTOAHMH U
CBHIETENBCTBYIOT O HAIMYHME PA3IMYHOLO OKDY)XEHHS MOJIEKYN C
BBICOKMMM 3HaYEHHSIMH KOHLEHTPaUUH BO36Y)KIEHHBIX COCTOSHHHA B
MECTaX, BbI3BIBAIOIIMX AHHWUTWLILMIO BO3OYXCIEHHS, YTO 3HAYH-
TENbHO HCTOIIAeT HACeJIEHHOCTh OCHOBHOTO COCTOSHHS IIPH
BBICOKOMHTEHCUBHOM HMITyJ6CHOM BO3OY)KHOEHWH WIH e B
JIOJITOXKMBYLIMX TYWIHTeNsSX (LEHTIPsl B TPHIUIETHOM COCTOSHHH,
okucieHHble WM BoccraHoBneHHele PII u T.). B dotocuH-
TETUYECKMX MeMOpaHaxX WIM ITMTMEHTHBIX KOMIUIEKCAaX Craj
QuyopecueHIHE HHKOrJa He OBIBaeT ONHOSKCHOHEHIHMATBHOM.
@DaKTHYECKHM, MMEHHO 3Ta CJIOXKHOCTh YacTO HAeT BO3MOXKHOCTH
rimy6>ke B3MISHYTH Ha IPHPOAY HPOLIECCOB MepeHoca BO3OYKIEHUS H
3axBaTa B oTocunTese [14].

- QDocgopecyenyus ABNAETCS H3IYyYEHHEM, CBA3aHHBIM C
pefiaKcaliedl W3 HAaWHH3IIEro BO30OY)XKICHHOIO 3HEPreTHYECKOro
ypoBH: (kak OOBIYHO TPHUIUIETHOrO) B OCHOBHOE cOCTOsHHME. CHeKTp
(bocdopeceHIH MOJIEKYJIbl OTIMYaeTcs OT ee (UIyopecHeHUUH.
@ocdopecueHUMs 4YacTO HMeeT Oonee MNHHHBIE BOJHBL, 4YeM
dyopecueHiuss M Gomee IMTENEHOE BpeMs penakcauu  (OT
MWLUIHCEKYHJl [0 CEeKYHA) T.K. OHa BKJIIOYaeT B cebs Mmpouecchl,
3ampelieHHble COIJaCHO KBAaHTOBOM MeXaHMKe. XOTS HMEIOTCS
coobmenns o Habmozaennu dochopecnennuy xuopodmma [15], ona
He UrpaeT BaKHOM POJIH B HCCleloBaHUU ()OTOCHHTE3A.
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