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MocraHoBka npo6nembi: k XXI Beky paspaboTaHbl U peann3oBaHbl TEXHONOTUW, KOTOPbIE HE
yKNamoblBaloTCS B paMky 0OWENPUHATBIX (PU3MYECKMX NpencTaBneHuin. 91o obycnoBnno oTkas OT Takux
npeacTaBieHuiA, B HACTHOCTM, O BEWECTBE U NPUBENO K CO34aHNI0 HOBbIX NpeacTaBneHunin 06 obpasosaHum
MOJIEKY /bl KaK HaMMEHbLEN ero COCTaBHON YacTu, COOTBETCTBYIOWMNX 3KCMEPUMEHTANIbHBIM pe3ynbTaTam.
ObwenpuHaTble NoHATUS 06 obpasoBaHMM MOnekyn 6e3 3aTpaT SHEepPruyM UCKNKYMIN KaK BO3MOXHOCTb
N3MEHEHMNS CBOWCTB aTOMOB B HMX, Tak Y BO3MOXHOCTb MUCMONb30BaHWS NPELACTABNEHWA O MONEKYNE Npwu
00bsCHEHUN NPUPOOHbLIX SBNEHWin. Llenbio paboTbl ABNSETCS WUCCNenoBaHWE W3MEHEHWS CBOWMCTB
COEOMHSEMbIX aTOMOB W BO3HUKHOBEHWS HOBbIX CBOWCTB y 00pasoBaHHOW CTPYKTYypbl — MONEKY/bl.
PesynbTatbl: NpeanoXeH MEXaHW3M 3NEKTPOMArHUTHOrO WM3NyYeHUs MONekyn u atomoB. [lokasaHo He
COOTBETCTBME MNpencTaBneHniAi 06 Un3NyYeHWW KBAHTOBOW MEXaHWKM W CTATUCTMYECKON PU3MKU
HabnLaemMbiM NPUPOAHLIM SiBNeHNAM. Jloka3aHo CywecTBOBAHME Y MONEKY/bl KaK HaMMEHbLEn YacTuLbl
BElWeCcTBA TaKWX (PU3MNYECKMX CBOMCTB KaK MPOYHOCTb, OOBEM U 3SNEKTPOMArHWTHOE W3Ny4YeHUe,
onpenensiemMbix 3NeKTPUYECKUMUN B3aUMOAEACTBMAMU MeXOy SneKTpoHamum u sapamu obpasyowmx ee
aToMOB.

MpakTnyeckass 3HAYMMOCTb: CO3[aHHble NpPeacTaBneHuss  obecrneunBaloT  BO3MOXHOCTb
nccnenoBaHus NpPeBpaLEHNA, NPONCXOAAWMX NPU COEANHEHNN MONIEKYN N MONEKYNSIPHbIX 06pa3oBaHuii,
Ans nobbix N3yyaeMbix NPUPOOHbIX SBNEHWIA, B HACTOSIWEE BPEMS OrpaHMYnBaIOWMUXCS TONbKO chukcaumen
MCXOOHOMO Y KOHEYHOr0 COCTOSAHWIA.

KnioueBble cnoBa — BELWECTBO, aTOM, Monekyna, anekTpunyeckoe n MarHMTHoe none, n3nyyeHue.

ObuwenprHATbIE MOHATUS O BEWeCcTBe, B KOTOPbIX MONEKYNbl HE XapakTepuaylTcs (uanyeckmmim
CBOCTBAMM, ABNSAOTCS abCTPAKTHBIMM U HE UMEIOT OTHOWEHUS K NMPUPOAHBLIM ABAEHMAM. [puUHSATNE Takmx
MOHATUA BO MHOrOM 0OYCNOBNEHO KakK akCMOMaTMYECKUMUN MPeAcTaBNeHUsMU O NpMpoAe Cun, KoTopble
BbI3bIBAIOT 00pasoBaHMe XUMMUYECKUX COEOMHEHWUA, TaKk W 9KCMEPUMEHTanbHO MOATBEPXAAEMbIMU
npeacTaBneHNsaMN, MO3BONSOWNUMN ONPEAENsiTb KA4YeCTBEHHbIA W KOJMYECTBEHHbIA COCTaB aToOMOB
MHOTMX MONEKyn. 9Ty NpPeacTaBNeHns NpeanonaratT, YTO OCHOBHYIO POJib B MEXAHU3Me BaIEHTHON CBA3M
urpatoT B3aMMOAENCTBUS MeX Ay MarHUTHbIMK NONSIMA, CO34aBaeMbIMU 3IEKTPOHAMW MPK UX OBUXEHUN MO
3aMKHYTbIM opbuTtam B atomax [1]. OoHako OHM HE COOTBETCTBYIOT HABNIO4AEMbIM SIBNEHWNSIM, B YaCTHOCTH,
9KCMEPUMEHTANbHO (PUKCUPYEMbIM YMNPYTrUM U HEYNpyrum CTONKHOBEHWSM aTOMOB, NMPOUCXOOSAWUM MNpu
ONPEeOENEHHbIX SHEPTUSX [2]. DKCnepnMeHTaNbHO HE NOATBEPXAAOTCS U NPEACTABNEHNS O BOSMOXHOCTU
COeMHEHNS aTOMOB 3a CYeT B3aUMOIOENCTBMA MeXOy MarHUTHbIMWA MONSMUA WX 3NEKTPOHOB, T.K.
BO3AENCTBME MArHMTHOrO MONS Ha BELWeCTBO He npuBoAMT K MX OTpbiBy [3]. Torma kak cornacHo,
Hanpumep, npeacTaBfeHUsiIM 06 WOHHOW CBSI3W yKa3aHHblA OTPbIB  OONXEH Habnopatbes [1].
CnepoBatenbHo, obwenpuHaTble npeacTaBneHnss o6 o00pa3oBaHWM BEWECTBA HE TOMbKO He
COOTBETCTBYIOT HABNOAAEMbBIM SIBNEHWNSM, HO U NPENSTCTBYIOT KakK UX MOHUMaHUIO, Tak U Pa3BUTUIO HOBbIX
TEXHONOTNA B €CTECTBEHHbIX Haykax. YuuMTbiBasi M3noxeHHoe, Oyoem nonaraTb, 4TO MoJjiekyna Kak
HavMeHbliee BeWeCcTBEHHOE TENO xapakTepuayeTcsa dounanyeckmmm ceoicteamu. ns o6ocHoBaHMS 3TOro
YyTBEPX AEHUS NCMOJNIb3YEM HOBbIE MOAENb MOJIEKY bl U MPEACTABNEHUS O Hell [4, 5].



Puc. 1. Moaenu atoMHbIx 06pas3oBaHmii: cTabunbHbIX (a) U HecTabunbHol (6) Monekyn:

1 — YCNOBHbIA KOHTYp rpaHuubl MOMeKyfbl; 2 U 3 — 3akpbiTas W 3anpelweHHas obnactn ons
9NIEKTPOHA; 4 — pparMeHT BEPOSATHOM TPAEKTOPUU OBUXEHUS 3NMEKTPOHA; 5 — a4p0; 6 — 9NeKTPOH, KX
MONOXEHUS BO BHEWHMX 06nacTax NpoCTPaHCTB aToMa mokasaHbl YCNOBHO AN TOro, 4tobbl HarnsagHo
0Tpa3nTb UX KONU4YecTBO; 7 — obnacTb pPacnonoXeHus BHYTPEHHMX 3NEKTPOHOB atoma; 8 — obnacTb
pacrnonoXeHus anekTpoHoB; 9 — ycnosHas rpaHuua obnact; 10 u 11 — atombl kKucnopoaa v Bogopoaa

Monekyna co3naeTtcs n3 atoMoB, HO TONIbKO NPU ONpPeaeneHHbIX YCNOBUSX NX B3aUMOOENCTBNS. ITO
BbI3BAHO TEM, U4TO pe3ynbTaTtbl noOOro B3aMMOOENCTBUS MeXOy artoMamu OnpeaensoTcs KX
CTPYKTYPHbIMU 0COBEHHOCTAMU. DTN 0COBEHHOCTM 3aK/I0YalOTCA B TOM, YTO KaXAplii aToOM npeacTaBnseT
coboii cuCTeMy 4YacTul, COCTOSIWYK W3 MNONOXMWTENbHO 3apsXEHHOro sapa W oTpuuaTenbHO
3apsSXXEHHOr0 3nekTpoHa (MM 3NEKTPOHOB), CBSA3AHHbIX TONMbKO B3aUMOAEWCTBUSMM MeXAay WX
9NEKTPUYECKUMU N MArHUTHBIMW NONAMU. YKa3aHHble B3auMOOENCTBMSA, HaNpUMep, 3N1eKTPOHOB C S90pO0M
NPVBOASAT K TOMY, YTO 3a Mpelenamy HenTpanbHOW rpaHuubl atoma, T.e. “3aMKHyTOro” Habopa TOouek,
Hanpsi>X@HHOCTb MONS B KOTOPbIX PaBHa HYy /o, cylecTByeT ocnabneHHoe anekTpMyeckoe none ero sapa.
OT0 yTBepXjAeHme MNOATBepXAalT onbiThl Pe3sepdhopna, B KOTOPbIX MOMNOXUTENBHO 3aPSAXEHHblE O-
yacTumubl JOCTUrann MNONOXWUTENbHO 3apsiXEHHbIX anep aTtoMoB 30/0ToW dponbrn. M3 atoro cnegyet
BblBOA O BO3MOXHOCTW MPOHUKHOBEHUSI CKBO3b 0O6beM nwboro atoma nons sgpa, T.K. CKOPOCTb
pacnpoctpaHeHuss nons 6onblwe, 4YeM CKOPOCTb O-yacTuubl. Hanuume Takoro ocnabneHHoro
9NEKTPUYECKOro MoMs y atomMa Bbi3blBAET UX B3aUMHOE MPUTSXEHME, MOCKONbKY UX NONSA AENCTBYIOT Ha
9NEeKTPOHbl Opyr gnpyra. Takue npeacTaBneHUsi O00DbACHST Kak B3aMMOLENCTBUS 3apsSiXKEHHbIX WU
HenTpanbHbIX TeN, Tak N OTANYMS MeX Oy B3aMOOENCTBUSAMN HA PACCTOSAHUMN 3NIEKTPUYECKN 3aPsiXKEHHbIX
Ten (onbit W. KynoHa) u coeavHEHHbIX CUCTEM 3apsiXEHHbIX 4YacTuu, obpasyrowmx 31eKTpuYecku
HeTpanbHble Tena (onbiT . KaBenauwa). Takxe oHn obecneymBaloT B hM3rke 0TKas OT NpencTaBneHuni
0 Macce ¥ rpaBUTaUMOHHBbIX CUNax, KOTopble He HabnoalTCs NPY B3aMMOLEACTBAMN 3aPSAXKEHHBIX TEN B



onbiTax LIJ.Kyn0Ha, M NO3BONSIOT 0O BSACHATb UCYE3HOBEHMNE BNIMSIHUS MAcc Ten Ha cuny B3aMMOOEeNCcTBUs
MeXxay 3apsaXeHHbIMK TenaMmun npn COO0BLWEeHNN UM OOMNONHUTENIbHBIX MACC B BUIE 3apsAXeHHbIX YyacTtud.

CTonkHOBEHME aTOMOB B 3aBMCMMOCTU OT CUMOBOr0 BO3OEWCTBMS 3NEKTPUYECKMX MONER B NepByro
ouepenb UX BHEWHWX 3NEKTPOHOB OPYr Ha Apyra MOryT NpuBOANTb K TPeM pedynbtatam. OOHUM u3 Takmx
pe3ynbTaToB CTONIKHOBEHUI MOXeT OblTb yNpyroe oTTankmeaHue atoMoB gpyr oT gpyra. OHO nponcxoauTt
npw aHeprusx, He obecneynBaloWmx TaKOe CUMI0BOE BO3OENCTBUE YKA3aHHbIX 9NEKTPUYECKMX NOoNein apyr
Ha gpyra, KoTopoe NpmMBoAMNIO Obl K MIBMEHEHWIO HaNPaBNEeHWUA ABUXEHWI BHEWHUX 3NEKTPOHOB aTOMOB 1
HapyWweHUto UnX 3NeKTpUYeckor HenTpanbHocTU. [pyruM pesynbTaTtoM MoOXeT OblTb Heynpyroe
B3aMMOJENCTBME aTOMOB, U3MEHSOWee HanpaBneHNs OBUXEHUA BHEWHNX SNEKTPOHOB aTOMOB, KOTOpoe
obycnaBnuBaeT HapylleHMe 3NeKTPUYECKOl HeWTpanbHOCTU aTOMOB W Bbi3blBAET HEMNoCcpeacTBEeHHOoe
BO34ENCTBME 3NEKTPUYECKUX NONER saep aTOMOB, Kak Ha anekTpuyeckne nonsi CO6CTBEHHbIX 3N1EKTPOHOB,
Tak M Ha 3nekTpumyeckue nonsg S1eKTPOHOB, NPUCOEOVHSAIOWMXCS B pedynbTaTe CTONKHOBEHUS aTOMOB.
TpeTbuUM pes3ynbTaTtoM CTONKHOBEHWIA MOXeT ObiTb paspylweHue aToMOB, NPUBOLSWEE K MOSABAEHMIO
OCKOJIKOB, Hanpumep, MON0XWUTENbHbIX WOHOB M 3NEKTPOHOB. [pensaTcTBus K OOCTUXEHUIO TOr0 WAu
WHOrO pe3ynbTaTta CTONKHOBEHWI aTOMOB OTCYTCTBYIOT, MO3TOMY BO3MOXHO MonyyeHve obpasoBaHuin n3
aTOMOB KakK OAHOPOAHbIX, HaNmpuMep, aTOMOB KUCNOpoJda, Tak M Pas3HOPOAHbIX, B 4ACTHOCTW, aTOMOB
kucnopoga u Bogopomda (puc. 1). Obpas3oBaHUS M3 aTOMOB, MONYYEHHbIE WX CTONKHOBEHWEM, WK
MONEKYNbl cOoAepXaT MOXOXMWe MO 3anofIHeHWNIO 3nekTpoHaMu o6nactv, KOTOPble MOXHO YCNOBHO
BblOENNTb BHE 3aBMCUMOCTM OT KONMYECTBA aTOMOB M OT TOrO UMEIOT OHU UNn He nmetoT obnactu 7 (puc.
1). OOHON M3 3TMX MOXOXMX MO 3aAMONHEHWIO 3nekTpoHamu obnacteir ssBnsetca obnactb 8. OHa
co3[aeTcsi OAHOBPEMEHHO C 3aKPbITOW ANs 9NEeKTPOHOB 06/1acTbio 2 U 3anpeLweHHon ana Hux obnacTbio
3. Ecnu nonapaHue anekTPOHOB B 3arnpelleHHyto obnactb npuBeneT K OTAENEHWIO aToMa OT MOMEKYNbl
unu pacnal ee Ha aToMbl, TO MonagaHue anekTpoHa u3 obnactm 8 B obnactb 2 BbI30BET
nepepacnpeneneHne 3NeKTPoOHOB B 3Toi obnacTn 8 unu Mexay Heto 1 Banxanwen Takon xe cocenHel
obnacTbio Npu ee HaNNYUN.

OOHOBPEMEHHO C MOSABNEHUEM HeLeHTPanbHbIX 3NeKTPMYEeCKMX B3anMOLENCTBMIA aaep B Monekyne
BO3HUKAIOT 1 nx KonebaTenbHble ABMXEHNS. Bo3HukHOBEHME Taknx konebaHnii 06ycnoBneHo co3paHneMm
OOMOSIHUTENbHBIX NEePUOANYECKUX B3aUMOAENCTBUA OOHOrO W3 SMEKTPOHOB (B TeopuW He BO3HMKaeT
HMKaKNX NpoTUBOpeYnii, ecnmn mx bynet 6onblwe 0OHOro) atoMa MONEKYNbl C SAPOM BTOPOro atoma (4ns
Monekyn, n3obpaxeHHbix Ha puc. 1). OTO NpomcxoamT, Korga anekTpoH nNpmbnuxaeTcs K 3anpeweHHowm
obnactn 3, npu aToM OH NprobpeTaeT AOMNONHUTENIbHOE YyCKOpeHue. Takume BO3AENCTBMS HA SNEKTPOH
nonen OByx ambep MpuBOASAT K BO3MOXHOCTW KPaTKOBPEMEHHOW MOJIHOW HenTpanusaumm ero nons B
HEKOTOpOW BHYTPeHHei obnacTu npocTpaHCTBa, 3aHMMaeMoro MOJNIEKynoin 1  cogepxallero
paccmaTpuvBaeMblii  9n1eKTPOH. EcTecTBeHHO npeanonoXmuTb OOHOBPEMEHHO C W3MEHeHWeM Mong
3/IEKTPOHA W W3MEHEHUs B3aMMOLENCTBUSA 3TOrO 3/IEKTPOHA C MONAMU A4ep W OpPYrux 37eKTPOHOB
MONEeKynbl W, Mpexfae Bcero v B Haubonblen cTeneHn ¢ nonsmu snep. Henpekpauwaiowemycs nocne
Takon HeWTpanusauuyM NPOLONXEHMUIO OBWXEHUS CaMOro 9NeKTPOHa, YT0 0OYCNOBNEHO WMHepuuei, no
TpaekTopun, 6NN3KOIA K TPaeKkTopuMu OBUXEHWS BOKPYr snpa atoma, KOTOPOMY OH MmpuHagnexan no
B3aMMOLENCTBUS C AOPOM CMEXHOro atoma. Torfa kak co3naHue Takoin HeTpanusaumm obycnasnveaet
BbIOPOC B MPOCTPAHCTBO HE CKOMMEHCMPOBAHHbIX W3MEHSAIOWMM CBOE OEWCTBME MONEM 3NEKTPOHA
anekTpuyeckmx nonei soep. BenuumHa Takoro “Bblbpoca’ MM KBaHTA 3NEKTPUMYECKOro MOons, a He
SHepruu, Kak aTo rnpepnnosaraeTcs B KBAHTOBOW MexaHuke, 3aaaeTcs npoaos/iXUTENbHOCTbIO COCTOSAHMUSA
HelnTpanusaunn anekTpoHa. O4eBMOHO, 4TO NPOLONXMUTENbHOCTb COCTOSIHUSA HEWTpann3aumnmn anekTpoHa,
onpelensemas B OCHOBHOM €ro B3aMMOIENCTBMEM C [OBYMS sOpaMu, 3aBUCUT OT €ro YCKOpPeHus u
NMONOXEHUA 3TUX AAep, Kak OT HEeNnTpanm3yemoro aneKTpoHa, Tak U paccTogaHua anep Opyr ot gpyra.
Toroa kak KoONM4yecTBeHHass Mepa “Bblbpoca”, CBsA3aHHAsl C €ro 3Hepruei, HaxoOuMTCcs MO €ero
B3aMMOOENCTBMIO C gpyrumMn Tenamu. /13-3a OBuXeEHWs SNEeKTPOHOB W S4ep MONEKYyNbl U U3MEHEHUS
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BEMMNYMHbI OENACTBYIOWMNX 3NEKTPMYECKUX MoNei NpomcxoamT NuKBMAauMs CO3LaHHOW HenTpanusauum B
paccMoTpeHHo obnacTtuv, comepxauwei anekTpoH. [locne npekpaweHus HeTpanusaumun, Gnaropaps
OECTBMIO YacTuL, aTtoMa, TPaekTopus ABUXEHMS 31EKTPOHA BOCCTAHABAMBAETCH, U yKasaHHbIA npoLuecc
B3aMMOJENCTBUS YacTuL, MONEeKkynbl MOBTOPSETCS, HO AN atoMa, S4p0 KOTOPOro AOMNOMHUTENbHO
YyCKOPSINO 3MEeKTPOH. OTO MpPMBOAUT K MOCTOSIHHBIM  “Bbl6pocaM” pesynbTUPYHOWEro BUXPEBOro
9NEeKTPUYECKOro nons Sgep W  HEenTpanusylowWwerocs 9SMeKTPoHa, HauuHas C MOMeHTa Havana
HenTpanusaumm 1M OO0 ee rnpekpaweHus. Takue B3aMMOLENCTBUS MeXOy PasHOMMEHHbIMUM 3apsfamu
nexar B OCHOBE MexaHn3ma, obycnaenusarowero noboe anekTpoMarHMTHOE N3nyyeHue.

PaccmoTpeHHoe u3nyyeHne Monekyn NpuHaLNeXxXuT K MHGPakpacHoOMy BUAy W3Ny4YeHUs, T.K. C
YyMeHbLEHNEM aMnnuTypl KonebaHuii atoMoB Moniekyna 6yneT yMeHblwaTb CBOE TEMNIOBOE M3Ny4yeHue,
BNNOTb OO0 MCYE3HOBEHUS BO3pacTaHus 3anpeleHHoi obnactu 3. MNocnegHee NpouMCXoauT BCNeACTBUE
TOro, 4YTO MPEeKPaTUTCS WU3MEHEHWEe YCKOPSAIWero AeNCTBUS sOep aTOMOB Ha 3NEeKTPOHbl COCenHUX
atomoB. C Bo3pacTaHvem amnnutynbl konebaHuin atoMoB Monekyna 6yneT yBennynBaTb CBOE TEMNOBOE
n3nyyYeHue, BNNOTb OO pacnageHuss Ha oTaenbHble atombl. O6nactb 3 C yBeNUYEHVWEM aMnanTynbl
konebaHuin anep O6ynet yMeHblwaTbCs, NOCKONbKY pa3Mepbl MOnekynbl OyayT yBennumeaTtbCs, T.K. a4pa
BbI30BYT BO3pacTaHMe CUN oTTankmeaHus npu conmxeHun. Torga kak MexaHuyeckas ux npoyHocTb byaet
yMeHblwaTtbcs. CUHXPOHHOCTb B3aMMOOENCTBUA 3NEKTPOHOB M COCEOHEro sapa HONXHa COXPaHATbCS, B
MPOTMBHOM ClyYyae M3MEHEHWE TEenjoBOro COCTOSIHMA MONekynbl ByaeT MCKNOYEeHO M3-3a ee pacnaga.
CnepoBaTenbHO, N0 Mepe HarpeBaHUst MONEKY/bl, TPAEKTOPUMN ABUXEHNS SNEKTPOHOB MOTYT N3MEHATHCS,
BbITArMBasiCb HACTONbKO, YTO B Hmxanwmx K 9opy atoma nx Toykax byaet nponcxoamTb HeTpannsaumns
nons anekTpoHa. Sapo atoma BbIBPOCUT 3a Npeaesnbl MONEKY bl He CKOMMEHCUPOBaHHOE CBOE U3NyYeHue,
yacToTa KoToporo 6yneT pacnonaratbcs B 6nvxaiiwem Buae U3nyyeHms — BAOUMbIX nydax.

Bonpeku yTBepXAeHWSIM KBaHTOBOW MexaHUKM €ee Teopusi He pJaeT OODBACHEeHWUS W3NyyYeHus,
COOTBETCTBYIOLEro NPMPOIHbLIM sBNEeHMsIM. Tak XOopowo, npaBaa KOCBEHHbIM 06pa3oM U TOMbKO Ans
atoma BoJopogza, cornacyiowuecs abcTpakTHble 6GOpPOBCKME  MOHATWA C  YCTAHOBNEHHBIMU
3aKOHOMEPHOCTAMU B PACNONOXEHUN CNEeKTPanbHbIX NMHUIA, 0JHAKO NPOTUBOPEYaT AaHHbIM, HAanpuMep, o
B3aUMOLENCTBMM NO3MTPOHA M aNeKTpoHa. Pe3ynbTaTbl B3aMMOAENCTBUS, Kak 0Kasanocb, He 3aBUCST OT
SHEeprn OTHOCWMTENbHOrO [ABUXEHUS CTaNKUBAIOWMXCS YacTWL, U Bcerga COMPOBOXJIAKTCS TOMbKO
Y -13nyyeHmeM. 310 B NOJHOW Mepe COOTBETCTBYET TOMY, Y4TO Ntobble NepemMelleHnst 0AHOr0 3apsiX EHHOro
Tena OTHOCUMTENbHO JPYroro MOryT MPMBOAMTb TOMbKO K W3MEHEHWIO WX CW/bl B3aMMOOENCTBUS W
HanpPsi)XEeHHOCTU 3NEeKTPMYECKOro NONs B NPOCTPaHCTBE U He 6onee. He noateepxaaeTcs U M3MeHeHue
MarHUTHOrO MONS1 3APSXEHHbIX YacTUL, MNPU U3MEHEHUM WX [OBMXeHusi. Tak, B 4aCTHOCTU, MOA4
BO3OENCTBMEM MarHWTHOrO MONS MOXHO W3MEHSTb HanpasneHue [OBMXEHWE Myyka 3NeKTPOHOB B
3NeKTPOHHONYyYeBOW Tpybke, Gnarofaps HaNUuMIO y HUX COBCTBEHHOrO MarHUTHOrO MONsl, HO BOT 00
06HapyXeHUy OOMNONHUTENIbHOr0 MarHUTHOrO MONS BOKPYr Takoro nyyka C YCKOPSIOWUMCS OBUXEHUEM
3NeKTPOHOB HMYEro He u3eecTHo. OHaKO NepeMelleHne Toro Xe KOnnyecTsa 9N1eKTPOHOB B NPOBOAHMKE
obecreurBaeT NPOCTYO ero orKcaLmo C MOMOLLbIO MArHUTHOW CTPenku. B ncnonb3yeMom akcnepumeHTe
ONs OeMOHCTpauuMn HarnsigHoro Aenctsusi cunbl JlopeHua 3aMKHYTbIi KONbLEBON MOTOK 31eKTPOHOB
TakXe He co3faeT [OOMNONHUTENbHOE MarHutHoe none [B6], KOTopoe OMKCUPYeTCs y KPYyroBoro
NPOBOOHUKA C TOKOM. TakuMm 06pa3oM, OTCYTCTBUME WM3MEHEHWS 3NEeKTPUYECKOro M MarHUTHOro nonei
3apSXEHHbIX YaCTUL, MPU M3MEHEHWN UX OBVXEHWS CBUOETENbCTBYET O TOM, YTO HUKaKUE W3MEHEeHWs
3HepPrumn 3apsi>XK eHHbIX YacTUL, He BbI3bIBAKOT UX 3N1EKTPOMArHUTHOIO N3NY4YeHMSsI.

MoneKyna, 6narop,ap9| cywecTtBoBaHMIO B Hen LUeHTpanbHbIX N HEUEHTPAIbHbIX 3N1EeKTPU4eCKnX Cu,
co3paBaeMblX nonamMm  sdapep W 3N1eKTPOHOB, o6nanaeT Taknmm  ousnyecKknmun CcBOMCTBaMM Kak
MexaHun4yeckas npo4YHOCTb, o6bem u Tennosoe n3nydyeHme, "aAMeHsaeMblx ¢ UBMEHeHNEeM BHELWHNX yC)'IOBVIVI.
ST Xe CBOWCTBA B 3aBUCUMOCTM OT BENMNYMHDI yKa3aHHOro Ha60pa ANEeKTPnYeCKnx cun npn ogHNX n Tex
XKe BHEeWHUX ycnosmax Ansa pa3nnyHbliX o6pa303aH|/||7| M3 aTtomMoB 6y,D,yT MMETb pa3/indyHble 3Ha4YeHus.
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Takoe yTBepXeHue, HaNnpUMep, 4N5 3NeKTPOMarHUTHOrO U3NyyYeHns cnemyeTt U3 TOro, YTo ero yacTora v
3aBMCMT OT OMpeAensieMblXx SNEeKTPUYECKMMW CUNaMu MOTEHUMANbHbIX 3HEPrUid U SHEepPrui OBUXEeHUS
B3aMMOLENCTBYIOIWMX 3aPSKEHHBIX YacTuL, 06pasyowmx MoNekyny — saep v aNeKTPOHOB, T.e.

V=((We1)1,(We2)1,-..(We))i,(Wn) 1.(Whn)2,...(Wp)i, W),

roe (Weim v (Wn)m — aHeprus gBmxeHusa k-ro anektpoHa; k = 1, 2, 3, ... ,j; /] — KONNYeCcTBO
9NEKTPOHOB B M-OM aToOMe M fgpa 3TOro atoMa B MOJEKyne COOTBETCTBEHHO; m = 1, 2, 3, ... , i, i —
Konuyectso artomMoB B Monekyne, W — noTeHumanbHasi sHeprusi Monekynbl. Kpome TOro, MOXHO
yTBEPXAATb, YTO CyMMapHas BennymMHa aTnx abCoNTHBIX 3HAYEHWU NOTEHLUMANBHON SHEPTUN U SHEPT Ui
IBUXEHNS B3aUMOAENCTBYIOWMX YacTul, obpasyowmx Monekyny, onpeaensieT ee BHYTPEHHIOW 3HEPruio,
KoTOpas MMeeT MOCTOAHHOE 3HA4YeHWe N MOXEeT HaxoOMTbCH Kak CYMMapHOe 3HayeHue BHYTPEHHUX
SHEpruin atoMoB. DTO MOXHO YTBEPXAATb, MOCKONbKY MOMEeKyna co3jaetcsi 3a cyeT 06beauHeHus
NPOCTPAHCTB, 3aHUMAaeMblX YacTULAMN aTOMOB, N N3MEHEHUS Pe3ynbTUPYOWMX B3aUMOAENCTBUA MeX oy
TEMM Xe vacTuuamu artomoB, 6narojaps OEeNCTBUMIO TONbKO MX 3NEKTpuMYeckux nonew. MameHenue
COCTaBNSAWWNX BHYTPEHHEW SHeprun OyaeT Bcerga nNPUBOANTbL K W3MEHEHWUID BCEX (OU3UYECKUX
napameTpoB MOJEKYbI.

Ecnn obpasoBaHve MONeKyn 3aBUCUT OT BO3HMKALWEro MpU CTONKHOBEHUM aTOMOB CWIOBOMO
BO3AENCTBUS 3NEKTPUYECKUX MONEeR WX I3NEeKTPOHOB Apyr Ha Jpyra W 4acToTbl, C KOTOPOA OHWU
CTaNKUBAKTCS AN MHOrOaTOMHbIX MONIEKY N, HAaNpUMepP, MoNekyn xenesa [5], To NPOA0NXNTENbHOCTb WX
CYLLeCTBOBaHUS onpedenseTtcs Opyrumm doaktopamu. K Takmm dbakTopam OTHOCSITCS: BO3MOXHOCTb
HelTpanu3aunyn 3NeKTPMYECcKMX None 3apsixXeHHbIX YacTul, 06pa3oBaBLIECA CUCTEMbl HA ee rpaHuue n
YyCT@HOB/IEHUS paBeHCTBa 4acToT konebaHuii Ana ee aToMOB. VIMeloweecs KONMYECTBO 3NEKTPOHOB B
Monekynax Bogopona (neeas Ha pwuc. 1, a) wu kucnopona (npaeasi Ha puc. 1, a) obecneuymBaet
NMepUoanNYHOCTb W CUMHXPOHHOCTb KonebaHuii mMx atomoB, a, CcnemoBaTeNnbHO, W CTabunbHOCTb
MPOMCXOASWMNX B HUX Mpoueccax, No3TOMYy MX Haseanu ctabunbHbIMU Monekynamu. M3 akcnepuMeHToB
N3BECTHO, 4YTO 3TWU MOJNEKYNbl: SIBASIOTCA W HehTpanbHbIMM 00pa3oBaHUsSiMU, T.e. 0Opas3oBaHUSIMU,
HanpPsXXeHHOCTb 3NEeKTPUYECKOro MOMs KOTOPbIX HA WX rpaHuuax ctpemmtcs K Hyno. OpHako nobble
OMNyCTUMble 3NEKTPUYECKMM B3aMMOOENCTBMEM 4YacTWULL MONEKYNbl CKOPOCTW 3NEKTPOHOB B MOJIEKYfe
BOAOPOA-KMCNOpoaHOli (puc. 1, 6) He MO3BONSOT CMHXPOHM3NPOBATL KonebaHuss aTOMOB MONeKkynbl, a,
cnepoBaTtenibHO, M HeWTpanu3oBaTb MONS Ha ee rpaHvue. 910 006ycnoBWT ee pacnaf Ha OTAEeNbHble
aToMbl nocne obpasoBaHMs, YTO U NOATBEPXAAET OTCYTCTBME TakuMx CTabunbHbIX MONEKyn, Torga kKak
CylleCcTBOBaHNE Takmx HecTabunbHbix obpas3oBaHuii B ra3oobpasHoOit cpene Opyrux 4YacTul MOXHO
PMKCMPOBaTb MO KPATKOBPEMEHHOMY U3MEHEHMIO YaCcTOTbl M3NyYeHns cpelbl. YUnTbiBass npeacTaBneHus
0 pPaccCMOTPEHHbIX MoAensax 06pas3oBaHNs MONEKY/, MOXEM yTBeEpXaaTb, YTO 06pa3oBaHMs MONEKyn u3
IBYX aTOMOB, MMEIOWMX TONbKO YETHOE WU TONbKO HEYETHOE KONIMYECTBO 9/1EKTPOHOB BO BHELWHUX WX
obonoykax, co3fatoT CUCTEMbI, KOTOPbIE XapaKTePU3YTCS CUHXPOHHLIMU KonebaHnaMM BXOASIUNX B HUX
aTOMOB. DT BbIBOAbI MOXEM 006006WNTb Ha cTabunbHble 06pa3oBaHns MONeKyn u3 6oNblwero KonmyecTsa
aTOMOB.

MpeanoxeH MexaHU3M 3NEeKTPOMArHUTHOrO  W3/y4YeHUs MONeKyn U atomoB. JlokasaHo
CyWeCTBOBaHME Y MOJNEKYNbl KaK HavMeHblWeld YacTuubl BewecTBa TakmMx PU3NYECKMX CBOWCTB Kak
MPOYHOCTb, 06 BEM U 3NEKTPOMArHUTHOE U3NyYeHue, onpeagnsiemMbiX SNeKTPUYECKMMMN B3aMO e NCTBUSIMU
MeXay 3N1eKTpoHaMm 1 sapamu o6pasytolmx ee aToMOB.
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