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HAIL®-H, pasno xax u HAJI-H, napsny ¢ AT®, — o6uwue gaa
BCEX KJIETOK NEePBUYHbIE aKKYMYJATOPH U NEPEHOCUYUKH XUMHYECKO
sueprud. Eme ogua Bua Takoro nepeHocynka, GyHKIHOHUPYIOUIUH
B KJeTKax pacteHdil H QortocuHTesHpylowWUx GaKtepuit — deppeno-
KCHH. DTOT XKeje3ocojepXKamuil 0eqoK oOJamaer BbICOKOH BoccTa-
HOBHTeABHOH CMOCOOHOCTBIO, T.€. HMeeT BBICOKMH OTpUHAaTe bHBIH
OKUCIHUTENbHO-BOCCTAHOBUTEbHBIN NoTeHnnaM. OH TakXKe ydacTByeT
B BoccranoBaedun HAI® no HAL®-H.

CunretudecKue NpoHECCHl B KJeTKax — CHHTE3 GEJKOB, HYKJeH-
HOBBIX KHUCJIOT, NYPUHOB, NUPUMHUIMHOB, JIMMUIOB, CaXapoB H Ip.
npenactaBasior co00H, KakK NpaBUIO, 3HOepeOHuUHeCKiue TPoLecChl,
T. €. IPONECCHl, TPebyiouIke 3aTpaThl CBOGOAHON 3Hepruu. ‘BrocunTes
OCYLIeCTBJ/sIeTCA B OTKPBITON TePMOAMHAMUYECKOH CHCTEMe — KJeTKe
B pe3y/JbTaTe CONPSKEHUS C 3K3epeOHudecKumy NpoueccaMy TULPO-
-au3a AT® u oxucnenus HAI-H, HAIL®-H u ¢deppenokcuna, B xone
KOTODBIX 0CBOGOXKIaeTCsa SHeprus. B KOHeYHOM cyeTe BOCCTaHOBJIEH-
Hble KoepMeHTH Takke BO3HHKaIOT 3a cier AT® — naubosee yHH-
BePCaJIbHOTO aKKyMyJsTopa 3SHepridu (rawoxosa dochopuanpyercs
AT®). OcHoBHBIe GHOCUHTETUYECKHE PeaKuuu UayT ¢ ydactueM ¢ep-
MEHTOB KMHAa3 HJM CHHTETA3.

XuMuuecKkasi SHeprus B KJETKe MCMOJb3YyeTCsl He TOJbKO ISl XU-
muueckux peakuouii. OqHOBpeMeHHO peausyercs CJ0XKHas COBOKYIT-
HOCTh (U3UKO-XMMUYECKUX NPONECCOB, B KOTOPHIX XHMHYecKad
sneprus tpaHchopMUpyeTcd B MeXaHHYeCKYIO, OCMOTHUECKYIO, 3/eK-
TpUYecKylo paboTy U B CBETOBYW 3Hepruio (O6HOMIOMUHECHEHIHUA).
Hccnenosanne ¢usudeckod CYIHOCTH 3TUX NPOHECCOB MpeBpalie-
HUS 3HEpPrud — ofHa U3 IJIaBHbIX 3agad O6uodusuxu. IlogpobHble n
BO MHOrOM HCUEPILIBAIOL{HE CBefcHHS 0 OHOXHMHUYECKUX peaknusx,
COTPOBOKIAIIMUXCH 3anmaceHMeM H pacxofOBaHHeM XHMHUYECKOI
SHepruu, npuBeneHs B [33, 39—44].

§ 2.11. KBAHTOBAA BHOXHMHA

Xumudeckue u pH3MYecKHe CBOACTBA aTOMOB H MOJIEKYJ ompene-
JSAIOTCA CTPOEHHUEM HX 3J1eKTPOHHBIX 000J049eX, B3aHMOAEHCTBYIOIIN X
C aTOMHBIMU sifpaMu. B ocHOBe XuMuM U, TeM CaMbiM, OGHOXUMHU U
6HOJIOTHHN JIeXXHT KBaHTOBasA MexaHHka. Obiiasi TeOpUs CTPOEHHs H
CBOHICTB MOJIeKyJ HaspiBaeTCcd KBAHTOBOH XHMueH, COOTBETCTBEHHO
06/1aCTE KBAHTOBOMeXaHMYeCKHX HCCAeN0BAHHH CTPOEHHs U CBOHCTB
61o00rHUYecKH (QYHKHHOHAJbHBIX MOJEKYJ HMeHyeTCsl KBaHTOBOI
GHOXUMHEH.

O6aagaior M TaKHe MOJEKYJbI U, IpeXae Bcero, 6MOMONTHMEPHE
CHen#aJbHbBIMH 5J€KTPOHHBIMH CBOMCTBAMH, OT/JAMYAIOIIHMU HX OT
JI06BIX NPYrHX MOJIEKYJ H OTBETCTBEHHBIMH 3a HX OuoJOruyeckoe
3HayeHue?

B coBpeMenHoii 6HOQH3HKEe HMeeTcsd HaNpaBJE€HUE, NPeLCTaBH-
TeJU KOTOPOro WHlyT OObsCHeHHe OGUOJOTHMYECKUX sIBJEHHH, peanH-
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3YIOIIHXCA Ha MOJIEKYJADHOM YpPOBHe, B crlelkHQHUYECKHX 3JIEKTPOH-
HBIX cBOficTBax GHomonumepos. Cuent-IbépabH [45], a Bcaen 3a HuM
MHOTHE Apyrde HCXOASIT U3 HAJHYHs MHTpalUUH ITeKTPOHOB B Geu-
Kax. Ilpeanosaraercs, 4to 3THM sBJeHHeM OMNpPelesslOTCS MHOTHE
OHOJIOrHYECKHe MpOIeCCH, B YAaCTHOCTH MblIIEYHOE COKpalieHHe
[46—48]. B psage pabor mpoBOAMIOCH TEOPETHUECKOE PAcCMOTPEHHE
THTAHTCKHX MOJIEKYJ OHOTIOJHMepPOB KaK MOJYIPOBOJHHKOB [49], aH-
THheppomarneTukos [50] # naxe CBepXMPOBOAHHKOB.

A, IMoabman # b. [TionbMaH yTBepK1aloT, YTO «GOJbIIHHCTBO
cOeHHEeHHH, HIPAIOUHX AOMHHHPYIOULYIO POJb B OHOXHMHH H Apef-
CTABJAIOMWIMX CO0Ofi raBHble aKTHBHBIE HEHTPHI, OTBETCTBEHHbIE 3a
MPOLECCHl KHIHEACATENbHOCTH, COCTOAT -H3 COMPIKEHHBIX CTPYKTYD,
foraTtolx m-3MeKTpoHaMu» [51]. Taxse CTpPyKTYphH, comepxamue
yepeylouiHecss efHHHYHBle H [BOHHbIE CBf3H, XapaKTepH3yeMnle
60Jb10A MOABHAKHOCTBIO 7-3JEKTPOHOB, MOT'YT 06s1agaTh 0cOGBIMU
cpoiicTeaMH. Te Xe aBTOpPHl NpPENNPHHANH, HaNpHMep, TMONBITKH
OOBACHUTb AefiCTBHEe KaHUEPOTEHHBIX BEIIeCTB, B YacTHOCTH GeHs-

3,4-n¥pena /j

crenypHUECKHM pacrpejesneHHeM n-3JeKTPOHOB B 3THX MOJeEKyJax
[61—53].

Hackonbko ocHoBaTesdbHB! mogoGHbBle yTBepXKjueHHsA? [Ipexpge
Bcero, #Meercs JH B GHOmMOJHMepax OOGOOILECTBJCHHE 3JEKTpPO-
HOB, co3paioniee ocoOble 3JeKTPOHHBIE CBOHCTBA MaKPOMOJEKYJIbI
B LIeJOM? ,

[1pu perynsipHOM pacrmoOJIOXKeHHH aTOMOB B [eNOYKE HJH B KPH-
cTasJle 3JMeKTPOHHble 3HepreTHYecKHe ypoBHH 00pa3yioT 30HHI, 3a-
IOJIHEHHbie 3JIEKTPOHAMH B COOTBETCTBHH C MpHHuHnom ITayanu.
Y npoBOZHHKOB (MeTaJsJIOB) CBOGOAHAs 30HA, 30HA NPOBOCUMOCTU,
HEeNOCPeACTBEHHO MpPHMBIKaeT K 3alOJHEHHOH. ¥  JQH3JEeKTPHKOB
Pa3HOCTh 3HEpTHH 3alo/IHeHHOH H CBOGOAHOH 30H BecbMa BeJNHKA.
DeXTPOHHBIE IIONYNPOBOAHHKH 3aHUMAKT MPOMEXKYTOYHOE MOJIO-
KeHHe, y HHX PACCTOSIHHE MeXKAy 30HaMH HMeeT BEeJHUHHY NMOpsaiKa
TenoBOH 3Hepruu kT, 4, cjaenoBaTenbHO, HarpeBaHHe MoXeT coo6-
aTh MOJYTPOBOAHHKY 3JEKTPOHHYIO INpoBOAHMOCThL. Ee 3aBucH-
MOCTb OT TeMIepaTyphl Boipaxaerca dopmyaoi

o=gpexp(— AE/2kT), (2,35)
rae AE — pasnocts 3Hepruit 3od. CiepnoBaTesbHO, BOTIPOC O MOJY-
MPOBOAHMOCTH 6GesiKa CBOAHTCS K BequuuHe AE.

Spanc u lepreau [54] mposeay pacueThl 3HEpPreTHYECKHX 30H GeJ-
KOB (MoJMmenTHnoB) B peryaspHoit B-¢opme (cm. § 4.2), paccma-
TPHBAdA TAKYIO CHCTEMY KaK COMPSAKEHHYI0 NOCPEACTBOM BOJOPOAHEIX
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cnsiseil (cM. ganee § 4.4). PacueTsl BHNOMHSAJIHCH METOAOM MOJIEKY-
Japubix op6HT — JIKAQ (nuuelinble KoMOHHAIHY ATOMHBIX OpOUT).
Onx nonyuunu suauvenusi AE, sapbupyioue or 3 no 4,898 (r. e.
7—11 kKaa/M0a6) W BO MHOTrO pas MPEBOCXOASALIME TE, KOTOPHE
CBOHCTBEHHBI HCTHHHBIM MOJYIpOBOLHHKAM. Dosee Tounble pacuerh
laaH 3nauvends 538 d suiue [51]. Takum o6pasom, GeaxH — AH3JIEK-
TPHKH, a He NOJYyNPOBOAHUKH. B moJHMmenTHAHEIX Heflsax HeT conpd-
KeHHs1 cBd3eil, HeT [esoKaJH3anHH 3JEKTPOHOB MO Beced Hemu.
N-3JeKTPOHH YACTHYHO [eJIOKa/IM30BaHbI JHIIL B Npefenax ofHof
nentuauoft rpynnsl —NH—CO—, Kaxkaasi Takas rpynna oTaeseHa
oT cocegHux HzoaupywouuMi rpynnaMy —CHR—. CBuzxerensctBoM
OTCYTCTBHSI CONDPSXKEHHS H COOTBETCTBEHHO MOJYNPOBOIUMOCTH Y
6e/JKOB fBJAETCS OTCYTCTBHE B HX CIEKTPAaX MOJOC MOrJOLIEHUS B
BHAUMO# H 6au3kofi yabTpadroneToBoil o6aacTax.

DKcrnepHMeHTAaNbHbIE HCCAeNOBaHHS 0OHADYKHUIH y pana OenxkoB
MaJayl 3JEeKTPOIPOBOLHOCTb, 3aBHUCAILYI0 OT TeMIEePaTyphbl corjaac-
Ho dopmyse (2,35), npuyem AE =&~ 2—3 28 (cm. [51, 55]). dTa anex-
TPONPOBOAHOCTDb CYLIECTBEHHO 3aBHCHT OT CTeNEeHH rujparandu Ge-
Ka. MoxHo AyMarTh, UTO OHa OOpeje/sercs MPHMECAMH, B YaCTHO-
CTH HOHHBIMH, H He HMeeT GHOJIOrHYECKOTO 3HaUeHHs.

Caxapo-pochaTnas Helb HYKIEHHOBOH KHCJOTHI TAKXKe He fB-
JSierCsl COMpPSKEHHOH, M HYKJEHHOBble KHCJIOTH — AHIJCKTPHKH.
deppoMarHuTHbIE CBORCTBA, HAG/IIONaBIIHECS METOJOM 3JIEKTPOH-
HOro NMapaMarHHTHOro pe3oHaHca, 0KasaJHCh CBA3aHHBIMH C INpUME-
CAMHU JKeJse30CoflepiKalinx COefHHEeHHH, OT KOTOPBIX OYeHb TPYIHO
#30aBHTLCS.

Takum ob6pasoM, uutHpoBaHHoe yTBepkaenue IlrosbmanoB He
OTHOCHTCA K 0esKaM H HyKJIEHHOBHIM KHcaoTaM. Mx Gxomoruuyeckas
G YHKIHOHAILHOCTb, ONpefelsieMasi, KOHEYHO, XHMHYECKHM CTpoe-
HHeM, He CB3aHa ¢ 06OGIIECTBICHHEM Ni-31eKTpoHOB. [delicTBue Gei-
KOB (mpexje Bcero ¢epMeHTATHBHOE) OCHOBAHO HA TOM, YTO MOpH
XHMHYECKOM BO3JeHCTBHH Ha GHOMOJHMEep HMPOHCXOIHT ero Koudop-
MalnHouHaa mepectpofika (cM. fajee). AxkTyasbnas 3aj1aya KBaHTO-
BOfi GMOXHMHH COCTOHT B H3YUEHHH 3JEKTPOHHO-KOH(POPMAUHMOHHHX
B3aumopeicTeuii (3KB) (cm. [56, 57], u cTp. 146, 408). Buoperyaa-
TODHEl 2Ke IEHCTBHTEIbHO MPEACTABIANT COGofl GOJbileR yacTbio
n-3JeKTPOHHBe cHcreMbi. MIX perysnsiTopHoe BoaneficTeHe Ha GeJxH
Kak pa3 4 ompegeasierca KB [56, 58].

Henoxanusanus 374eKTPOHOB B GHOMONHMepax BO3HHKAeT npH
B036YyK1eHHH, BHI3BAHHOM MOIVIOLIEHHEM CBETa HJIH KOPOTKOBOJHO-
Boll paguaudH. Murpanus 3Heprud H 3JeKTPOHOB MNPOSABJIAETCA B
ONTHYECKHX M OHONOTHUECKHX cBoficTBax GuomonuMepoB. Opnako
B OTCYTCTBHe H3JYyyYeHHs, B TeMHOBOfi GHOJIOTHH 3TH sdpdekTH HE
Bo3uHKarrT [59, 60).

CoBpeMeHHass KBaHTOBasi GMOXHMHs [OKa OrpaHHYHBAETCs CTa-
THYECKHMH 3ajauyaMH M MOYTH He paccMaTpuUBaeT HauboJiee HHTe-
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pecHble W BaKHbie (HO H HaHGoJ/ee CJAOXKHbBE) MpoG/aeMH GHOXHMH-
yeckol AHHAMHKH, B yacTHocTH DKB. MerogaMu KBaHTOBOH XHMHH
nposefeHbl pacyeThl 3JEKTPOHHBIX CTPYKTYP BaXKHEHIUHX KJIacCOB
6uosoryueckux mosaexyda. A. ITionnman u B. [Troabman [51—53] npu-
MeHH/JIM HaHOoJee NMpocTofl U IPyObIi METOA KBAHTOBOH XMMHMU —
JIKAO MO, 103800l no/iyyaTh NpUG/IHKEHHbe OLleHKH 3Hep-
TMH AE/MOKa/JM3allMH 3JEKTPOHOB, pacupelesieHHsl 3apsfoB Ha aro-
Max, NOPSIAKOB cBsi3ell (cTeneHell yyacTHsl f-3/J€KTPOHOB B CBA3AX),
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Puc. 2.18. DJeKkTpoMHHE XapaKTEPUCTHKH, NoJydeHHee MeTofoM JIKAO MO
H CBS3aHHHIE C HHMH CBOJiCTBa.

>

HHIEKCOB CBOGOAHLIX BajeHTHOCTeli (XxapaKTepHCTHK cTelleHH HeHa-
ceimiendoctd aroma). Ha puc. 2.18 cxemMaTHYeckH mNpejacras/ieHbl
3/IeKTPOHHLIEe XapaKTePUCTHKH, nosyyaeMule MerogoM JIKAO MO, u
CBSI3aHHLIE ¢ HUMM cBoficTsa [52].

Meton JIKAO MO paer HoayKonHYeCTBEHHBIE OLEHKH YKa3aH-
HBEIX BEJHYHH, C [IOMOIILIO KOTOPBIX YAaeTcs pa3obpaThcss B 0OWIUP-
HOM COBOKYIHOCTH XMMHUYECKMX H ONITHYECKHX sBaeHuil (cM. [61—
64]). Bosee crporue meToanl KBaHTOBOH XxHMHH (cM. [65]) moka emre
MaJo NpEMeHSJIHCh B GHOJOTHH.

PaccMoTrpuM HekoTOphle pe3yabTaThl, MOJydyeHHble B KBAHTOBO-
MeXaHHYECKHX pacueTax GHOJOrHMYECKHX MOJEKYJI.

Ha puc. 2.19 ykazaHbl 3/IeKTPOHHBIE X4PAKTEPHCTHKH a30THCTBIX
OCHOBaHUH HYKJeHHOBHIX KHCIOT [61]. [TyHKTHpOM OTMedYeHH BOJO-
poaHuie cBasu (cM. HHXKe § 4.4). Puc. 2.20 uamocTpapyeT OCHOBHLIE
XUMHYECKHe M (PH3MKO-XHMUYECKHe XapAKTepHCTHKH STHX COeHHe-
HHH, N0/lyueHHble B KBAHTOBOMEXaHUUecKux pacyetax [61]. Pacuern
MOKa3bIBaIOT, 4T0 HanbGo/bmas cTaby/au3aLus NOCPECTBOM 3HEPTHH
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pe3oHaHca NMpHCylla afeHHHY, 3a HHM cleAyeT ryaHHH. Bo3aMOXHO,
4TO 3T0 OGBACHAET GOJBIIYI0O YCTONYHBOCTL K AEHCTBHIO pajHalHH
y MypHHOB, YeM y mupuMuanHoB, HauGonee Boicoxne 3anodHeHHHE
MOJiexyJsipHhle OpGHTH XapaKTepHH! ONATb-TAKH /s MYyPHHOB, 4TO
OoGbsICHAET UX JEKTPOHO-IOHOPHBIE CBOHCTBA, CHocOGHOCTL 06paso-
BLIBATh KOMILJIEKCHI C MIEPEHOCOM 3apsifia ¢ PAAoM akuentopos. Hau-
GoJiee OCHOBHHIM aTOMOM a30Ta B KoJjblle siziafercd N; y ryaHuHa,

[I:H3 Sapamcennsi
LOobodron ”3””7
Bazemmnacms ™~ / .
Llopgadoy l /7550/;’0/‘/0/7’17}7 \ P
Z‘ad/ia,, /_N ! Mmﬁ /’”;”””’7 T Snegeuy Zema//m
~CURed elcims
Lazgp (P/ \,/ Ny \N - 7{ sanomennas MO
Hustan
0 Kesanomeerngs M0
Llonoxcumensnsn]
Yenepod \ /\N
0//7,01/1;0075//1?1;/17 H Cazap
® ya’//4<a ’ l Saproconnsli
< Oancior
N\ N ~ won ﬂﬂﬂﬂ’gmlma//bf/b/e
, I . EAURDSHSIE
Dewoluics ol

N N - asom
daxapé)/ ~ \H\N /I\/\N
l \ Llnbodvan
; d?/lé’/‘l//g/‘lﬂé‘/ﬂb
0/71,01//(0/775//@//?7/17// ~ H\N NN TN

Huengpol
Loty ;
Banermmocme O [lonoxclimensibil

o Yenepod

Lazap

Puc. 2.19. DiexTpoHHHe XapPaKTEPHCTHKH A30THCTHX OCHOAaMHH HYKJIEHIOBHX
KHCJIOT.

N, y aneHuna. Bae xo/blla HaAMMeHee 3J€KTPONOJOKHTe/bHA Ipynna
NH; angexuna, 3atem uurtozuHa. HauGosee 3/eKTpoOTpHIATe eH
aToM kHcjopoaa B uyrosuHe., HauGosee BHICOK MOPANOK CBA3H
Cs—Cs Tumuna, 3atem C5—Cg LUTO3HHA.

KeaHToBasg xHMHS nana oGbfiCHeHHE MaKpO3PrHYeCKHM CBOH-
ctBaM (ocbatos, npexae scero AT®. BuscHrIOCh, 4TO GoJibilas
cBOOOAHAS 3Heprus, ocBo0oXaaeMas NPH CHAPOJH3E NepPBOH U BTO-
poil pochaTHOH CBASH, claraeTcd M3 psja BKJaj0B. Bo-nepsuix,
cymMa 3Hepruil pesoHaHca ¢parMentos ruaponnsa AT® npesuinaer
3Hepruio pesoHanca caMoro AT®. Bo-sropuix, B AT® Bennka suep-
THS 3/IeKTPOCTATHYECKOTO OTTAJIKHBAaHUs — OHA OoOJiblile, 4eM B Ipo-
LYKTax €ro rufponnsa. JTo onpeaensercs cBoeoﬁpasan pacmnperne-
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JNenpeM 3apanos s nupodocharHoit menum AT®, nokasaHHoM Ha
puc. 2.21. ¥ npyrux Maxpo3pruueckKux coeluMHeHHH, TAKUX, Kax poc-
toeronnupysar, B ofuieM GajiaHCe 3HePrHH CyleCTBeHHa 3Heprus
KeTOeHOJIbHOH TayTOMepUM NPOAYKTOB ruxponansa. Haxowen, y kap-
6okcundocdaTos BxNaA B OGIIYI0 SHEPTHIO /aeT U CBOOOAHAsA 3Hep-
THSl OPOLYKTOB HOHH3AIMM. 3HaYeHHS 3THX BKJaIOB [IPHBENEeHH B
taba. 2.7 [52].
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Puc. 2.20. Pusnko-xAMHYeCKHE CBOHCTBA Aa30THCTHIX OCHOBAHHE HYKJEHHOBHX
KHCJIOT.

Meton JIKAO MO ocoberno yao6eH AJs pacdyera CBOACTB -
3JIeKTPOHHLIX cucTeM. B Gedkax TaKOBHIMH fBJSIOTCA apOMaTHYe-
ckve amuHokucaoTHHe octaTKH Pen, I'nc u Tpu. Ux snekTponnas
CTPYKTypa Gbla noApoGHO HCCNeNoBaHa, IpHYeM GbJIH PaCCYHTAHBL
3/MeKTPOHO-AOHOPHEIE U 3J1IeKTPOHO-aKIeNTOpHKE cBOHCTBA. Pacyerhl
MoKas3aJji, YTO 3TH OCTATKH CJyXKaT CKOpee JOHOpAMH, UYeM aklel-
Topamu 31ekTpoHos [51, 52]. [TonydeHHnle pesy/bTaThl HOME3HB AJIS
HHTepIpeTalUd psfa CBOHCTB Ge/IKOB, B YaCTHOCTH HX (epMeHrTa-
THBHOH aKTHBHOCTH.

Kaxk yxe Obl10 CKa3aHO, yTBEpXKAEeHHe O ClelHaJbHOH POJH Tt-
3JIEKTPOHHBIX CHCTeM B OHOJIOTHH CHpaBelUIHBO MJA PANAd HH3KO-
MOJIeKYJIIDHHIX COeIHHeHHH, (YHKUHOHHPYIOHIUX BO B3aHMoHefl-
¢TBUAX ¢ Oeinkamy. TakoBol NOpQHPUHB], XHHOHB, KaPOTHHOHAMI,
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NpakTHYeCKH BCe KodepMeHTbl, YUYaCTBYIOUIHE B peaki{HIX C nepe-
HOCOM 3/IEKTPOHOB WM BOJOpPOAa H C MEPEeHOCOM APYrHX XUMuue-
CKHMX rpynn. PacueTnl 3/IeKTPOHHOH CTPYKTYpPhl 3THX CoeAUHeHHH
[61, 52] manu pesyabTaTh, BechbMa BaXHble JJfl NMOHHMAHHS HAX
(PYHKIHOHANBHOCTH.

KBanrtoBas 6MoxuMHs, NMOHHMAaeMas KaK KBaHTOBoMexaHHUYecKas
TeopHusl MOBeJIeHUST MOJIeKyJ B OHOXUMHYECKHX peakuMsXx, sBjasercd
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Puc. 2.21. Pacnpenesenne 3apanos B Tpudochare,

HeoTheMJieMoH dacthio GHoxuMuHu. Tak, HccrelnoBaHus KaHlepore-
HOB, nposenennnle A, [Tonbman n B. ITroasmanom [51, 52], packpwi-
BalOT 3/JeKTPOHHBIE CBOHCTBA 3TUX coedHHeHHHA. OcTaercsi OTKPLITHIM
BOINPOC O BO3MOKHOCTH OObACHEHHS! TAKOIO CJOKHOTO fIBJIEHHS, KaK
KaHleporeHe3, B3aUMoOJeHCTBHEM KaHUEPOTeHOB C HYKJIEHHOBLIMH
kuciaoramu. K HecyacTbio, MexaHH3Mbl KaHUepOreHesa emie 3ara-
HOYHbl M GHOJMIOTHYECKHe 3HAHHA 34eChb elle J1a/JieKo He N0CTAaTOUHBI
AJist 4eTkoH GopMyJIHpOBKH GH3HUECKOH 3a4auH.

Ta6aunma 2.7

«9HepreTHUeCKHit 3anac» gocdaroB (B xxas/moas)

o]
[ 73
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T guo gx..:n lag..n ‘8;_.2 aog =
SEg 258|768 | 988|885 | ges| £
oel SEE|&58{ fe5| GE_l a8 O
AT® 7—8 3 2,6 2 7,6
Al® 7—8 3 2,6 1,4 7
Kap6okcundochaTa 10—12 3 46 [—0,7 3,2 | 10,1
®Doc hOoeHONNHPYBAT 11,5—12,5 3 1 —0,5 9 12,5
I'aynunuudocdaTh 9—10 3 1,2 | —0,7 ? ?

KBaHTOBas MexaHMKa AaeT HCTOJKOBAaHHE CTPYKTYp GHosioruye-
CKH (QYHKIMOHA/NbHBIX MOJIEKY/J H HX M3MEHEHHH B XHMHUECKHUX pe-
aKuHusx, Npy KOHGOPMAHOHHBIX epecTpoiikaXx B fIBJEHHAX MyTare-
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nesa. [Ipamoe HccaefoBaHHe 3JeKTPOHHBIX NPOLECCOB, HX KBaHTOBO-
- MexaHpueckasl TeopHs HeoOXOAUMB AJif NOHMMaHHS (POTOOHOJIOrH-
YeCKHX [POIeccos, B uyacTHOcTH (poTocHHTesa. Mpeu cospemenHoft
KBAHTOBOH TEOpPHH TBEPABLIX TeJ OKa3bIBAIOTCA 3[eCh BEAYIIHMH.

Becbma akTtyanibHbB OpoGJsieMbl 3J€KTPOHHO-KOH(OPMAIHOHHBIX
s3aumonedicteuit (9KB), pemaembie MeTogaMH KBaHTOBOH Mexa-
HUKH [56, 57). DKB siexar B ocHoBe AeHCTBHS depMeHTOB (cM. . 6).
B cBsisu ¢ 3THM 0cOObIf HHTEpec NPEACTaBAAIOT (QepMEHTH, coaep-
XKaiide B KauecTse Ko(haKTOPOB aTOMbI NepexogHulx Merasios. Mx
TEOpETHYECKOE HCCIefOBaHHE JOJKHO OCHOBBLIBATbCSA Ha KBAHTOBOH
XMMHM KOODAMHAIHOHHBIX coeguHeHHH. Peun uper o Ouoneopeani-
yecKol xumuu. S

Haxkonern, ksaHTOBas MeXaHHKA CAYXKHUT TeOpeTHYECKOH OCHOBOMH
ONTHYECKHX H CHEKTPOCKONHUYECKHX HCCJAENOBaHHH, UMEIOIUX BaXK-
HeilIee 3HaAYeHHE B MOJIEKyAsApHOH 6HOQHU3HKe (CM. Ia. B).

MeToasl KBAHTOBOH XHMHH ONHCAHHL B psiie MoHorpadui, B yacr-
HocTH B [62—65]. '
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