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OT penakuuu

Kunra 3aMeuaTeJbHOro ¢u3uka Hamero BpeMeHn Huuanca
Bopa «ATtoMHasi (H3HKa H ueJOBeyecKoe MO3HAHME,
KOTOpasi BHLIXOAMT B CBET B MepeBOle akajeMHKa Buanu-
Mupa AnekcanzpoBuua ®oka u A. B. JlepmoHToBOii, 6e3
COMHEeHHsl, BbI30BET HHTepec HayyHoii 0OLIECTBEHHOCTH H
INHPOKHX KPYTOB uMTareJse.

B coGpanHnix 3mech cratbax H. Bop o6Gpamaercs ne
TOJbLKO K ClelHasucTaM B 06aacTH QU3HKH H duaocodu,
HO KO BCeM, KTO eJaeT 06ayMaTh H oO6CyAuTb OOJbIIKHE H
CJIOKHbIE TeOPeTHKO-N03HaBaTe/NbHble BONPOCH, BOJNHYIOUIHE
aBTOpa KaK yueHOro-¢H3HKa.

B Hacrosiiee BpeMs npoGaeMbl (uaocopcKoro paccMorT-
peHHst HayKH, NpobJieMbl CBA3H HayKH H (HI0CODHH, MeTO-
HoJOrHH Hayk (B OCOOEHHOCTH TaKHX Hayk, Kak (H3HKa,
61OJIOTHA, XHMHSl, a TaKXe CMeXHhXx obJjacreit) npH-
BJeKaloT Bce GoJsiblllee BHHMaHHe HayYyHOR HHTeJIJIHTEeHIHH.
OT0 BHAMaHHE CTHMYJHpPYeTCsi GYPHBHIM pPa3BHTHEM HayKH,
KOTOpasi OTKPBIBaeT BCe HOBBIE CTOPOHH AeHCTBHTEJbHOCTH,
pacmupsisi Hallle NpeACTaBJeHHe O BCeJIEHHOH H 3aKOHOMep-
HOCTAX ee Das3BHTHA, NMOATBepxKAass H oforawmast Auajek-
THKO-MaTepHAJIHCTHYECKYI0 KapTHHY MHpa.

Jlionu MupoBoii Haykn, a Huabc Bop mocroiiHo npen-
CTaBJIsleT ee, NPOJOIKAIOT IOHCKH HanGoJiee aneKBaTHLIX
npHpone cnoco6oB H METONOB OTpaX(eHHs OOBEKTHBHBIX
3akoHOMepHocTell npupoasl. Ha 3TOM nyTH oHH HeH36eXHO
craskuBaiotcss ¢ ¢uaocopueil. He cayuaeH, koHeuHO, TOT
¢akrt, 4yTo B (hoKyce Bcex BLICKA3bIBaHHil M CyXKIeHHH naTt-
CKOTO y4YeHOTro HaxomsiTcs NpoGJieMbl TEOPHH MO3HAHHSA.

ITo cTpaHunaM JaHHON KHHTH YHTaTeJlb HMeeT BO3MOXK-
HOCTb B OnpejieJileHHOil Mepe NpPOCJEAHTbL BOJIOLHIO B3IVIs-
noB H. Bopa. 3aMeHeHHe 3THX B3rJsifoB, B OCOOEHHOCTH
B nuade ¢HJIOCOGCKOrO HCTOJKOBAHUS COBPEeMEHHOH (H-
3HKH, OTpaxdeT CBOHCTBEHHYI0O He TOJbKO aBTOpPY JHaHHOH
KHHTH, HO H 3HAYMUTEJLHOH YaCTH APYrHX YyueHbIX Kamnura-
JIHCTHYECKOr0 MHpa MepeoleHKY LEeHHOCTeH: H3MeHeHHe
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OTHOWIeHHSI K pacopocTpaHeHHBIM LIKOJaM HieajncTHye-
cKOil (hHJIOCO(HH, OTXOX OT JOTMaTHYECKHUX, arHOCTHYECKHX,
HeHayUHLIX B KOHEUHOM CueTe MOJIOXKeHHH H TpeGOoBaHHil
3THX IIKOJ, KPHTHKY (HJIOCOMCKOro HieanusMa, B 0CO-
GeHHOCTH NMO3HTHBM3Ma. 3aMeTHO TaKxke (0COOEHHO 1O paH-
HHM CTaThsIM aBTOpa), YTO MPOGJEMEI, KOTOpbIEe OH MbITA/CH
PELIMTh C TMOMOUIbIO MO3HTHBHCTCKOH (HIOCOOHH, He NOA-
JAIOTCS PeIleHHI0 MPH MOMOILH YCTaHOBOK 3TOH QHIOCOPHH.

OTKa3 OT MO3UTHBHCTCKON (M HEOMO3HTHBHUCTCKOH) MeTo-
JIOJIOTHH, KPHTHKA 3TOH METOLOJIOTMH XapaKTepu3yloT B Ha-
crosiiee BpeMsi B3IJisiAbl GOJbIUOH TPYNIbl y4YeHBIX, KOTO-
pble elle HeLaBHO BHAEIH B HEONMO3UTHBH3ME MNOMJHHHYIO
«uaocoPuio HayKH».

MapKcu3M-JIeHHHH3M KaK HayyHOoe MHpPOBO33peHHe INpo-
THBOCTOHT NO3UTHBU3MY. KpHTHKa NMO3UTHBH3Ma B MapKcH-
CTCKO-JICHHHCKOH (QUIOCOPHH HMeeT CBOH TPAULHH, H B 3TOi
KPHTHKe PacKpbiBaeTcsi HENPHMHPHMOE NMapTHHHOe OTHOLIe-
HHe HayyHO#l ¢uiocopuu K 1000 pa3HOBHAHOCTH Hea-
JH3Ma.

®uocopCKUM  3TAJOHOM. HAYYHOH KPHUTHKM TMO3MTH-
BU3Ma siBJdsgeTcsi TeHHadbHuit Tpyx B. U. Jlemmna «Mare-
PHAJM3M H 3MIHMPHOKDPHTHIH3M», OTKPLIBIIHA HOBYIO 3MOXY
B TBODUECKOM Pa3BHUTHH [MaJIEKTHYECKOr0 MarepHaiu3Ma.

Kuura H. Bopa «AtomMHass ¢u3HKa M YeJOBEYECKOe MO«
3HaHHe», HayuHble HCKaHHS aBTOpa elle pPa3 NOATBEPKAAIOT
ugeio B. U. Jlenuna, uto coBpeMeHHast ¢u3uka HeoGX0AUMO
obpamaercs K IHaJeKTHYeCKOMY MaTepuanuaMmy, KOTOpbIi
SIBJASIETCS]  IMHCTBEHHO BO3MOXHOH MeTOAOJIOTHEH BCeX
YaCTHBIX HayK.



[MpeaucnoBre penakropa

B HacTosiMil c60pPHUK BowsH paGoTH AATCKOro (H3uKa
Hunbca Bopa no BonpocaM, NPHMBIKAIOUMM K uioco-
¢un ecrecrBo3Hauns. 3acayru Bopa, oxHoro H3 OCHOBaTe-
Jefi KBaHTOBOM MeXaHHKH, OJHHAKOBO BEJHIKH KaK B yCTa-
HOBJIEHMH KOHKDETHBIX (PH3UUECKHX 3aKOHOB B 006/1aCTH
MHKPOMHpA, TaK H B YCTaHOBJIEHHH OGLIMX NMPHHIHIOB OINH-
caHus siBNeHHit B 310l oGaacTH. Bopy mpuHamIexur pe-
waouMii war B pa3paGoTKe NPaBHJbHOH MHTEPNPETaLHH
KOPINYyCKYJISIpPHO-BOJIHOBOrO  AyaJH3Ma (BOJTHA-4ACTHILA).
OcobeHHbIt HHTEpPEC B 5TOM OTHOLIEHHH INPEACTaBJ/AI0T
BKJIIOUeHHble B HacTOSILIME c60pHHMK cTaTbh Bopa «IlHCKyc-
cHu ¢ DitpmTeiinoM» B «KBanToBasa GH3MKa H QHAOCODHS>.

Bo/bUIMHCTBO BOLICALIHX B 3TOT c6opHuk pabor bBopa
COCTABJISIIOT €ro BHICTYIJIEHHd, NpejlHasHauyeHHble Mg He-
(H3HKOB (MeIHKOB, OHOJIOTOB H npeacTaBHTesell TyMaHH-
TapHHX Hayk). B aTux BbicTynueHusix DBop 3arparuBaer,
TIOMHMO BONpPOCOB (U3HKH, HEKOTOpble OOILHe BONPOCH
naHHoit o6nactH 3uamus. OcHoBHasi Mbicnb Bopa cOCTOMT
B TOM, uTo Gujocodpckoe 0600LIeHHe Pe3yJbTATOB, MOJY-
yeHHHX B (M3HKe, PaCIIHPSET Hall YMCTBEHHbIH TOPH3OHT
¥ TeM CaMbiM NOMOraeT IIOHMMaHHIO fIBJeHHHd B JPYTHX
obsnacTX e€CTeCTBO3HAHUA.

dunocodckas uges, xkoropas GoJblie BCero 3aHHMaeT
Bopa, ectb uaess O /[ONMOJHHUTEJBHOCTH MeXAy pasHbIMH
acrnektaMu sgBaenmnii. [To HameMy MHEHHIO, 3TY « AONOJHHTE/b-
HOCTb» MOXKHO paccMaTpHBATh KaK OJHO H3 C/EACTBHil 06-
1ero MOJ0XKeHHsI 0 MaTepHaJbHOM XapakTepe akra Hab6Jio-
JAeHHsl. DTO MoJIOXKeHHe, KOHEeyHO, TNPHMEHHMO He TOJbKO
B (u3uKe, HO U B Apyrux nHaykax. Ho B ¢u3snke oHO yTOU-
HAETCS MNyTeM BBeJeHHs COOTBETCTBYIOUIMX aGCTpaKUHH
(HanpuMep, BOJHOBOI (GyHKIHH), CBA32HHBIX C MOHATHAMH
NoTeHUHaNbHOIi BO3MOXHOCTH H BepOSITHOCTH, TOTAa Kak
B GHOJIOTHH TaKOro yTOYHeHMs, NMO-BHAHMOMY, €lle He Che-
aaHo. (31ech 9 JHOKEH OrOBOPHTBLCS, YTO, He 6yayuH GHO-
JIOTOM, 51 He MOr CYAMTb 06 3THX Bompocax.) Bo BCsikoM
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cayuae, paccyxienusi Bopa, cToab sicHble U yOenuTe/bHbIE,
KOrAa OH TOBOPHT O GH3HKe, CTaHOBATCA ropasfo MeHee
KOMKPEeTHBIMH, KOTZa OH TOBOPHT O JAPYrHX Haykax. JTo
oco6eHHo oTHOcHTCS K crathe «Duiocodus ecTecTBO3HAHHUSA
H KYJbTYPHl HapOJOB».

Kak ykasbiBaer M caMm Bop B cBoeM BBeleHHH, 1O €ro
CTaTbIM M BLICTYIUIEHHSIM, BOLUEJIIHM B 3TOT COODHHK,
MOXHO MPOCJEIHTb NMOCTEeNeHHOe yTOYHEeHHe B €ro apryMeH-
tauuu u TtepmuHosorud. Heo6xoaumo no6aBuTh, 4TO 3Ta
3BOJIIOLHS HEeH3MEHHO HJeT B CTOPOHYy MarepnanusMa. Eciu
B MepBbIX CTaTbx Dop BbicKa3biBaercsi MPOTUB MNPHHUHMNA
NPUYMHHOCTH, TO B cTratbe «KBaHTOBasi (H3MKa H GuJoCo-
¢Gus» OH CTPOro pasjejsfer NPUYHHHOCTL M OJHO3HAYHYIO
JeTepMUHHPOBAHHOCTb M NPSMO TOBOPHT, YTO JHIIb 3Ta
nocnefHss He MMeeT MecTa B KBaHTOBOH (pU3HKe, TOraa
KaK NpHYHHHOCTL ocTaercs. Ecan B nepseix paborax bopa
YacTo BCTPEYAlOTCA CChIIKM Ha Habmiojarenss H FOBOPHTCS
0 TOM, UTO 3HaeT M yero He 3HaeT HalJjionaTtesb, TO B MNOC-
JleHAX CBOMX paboTax, a Takxe B npeaucaosuu Bop mox-
yepKMBaeT, YTO OCHOBHAsi 3aJaya TEOPHH ecTb 00veKTUBHOE
onucaHHe OMHITHBIX (hakTOB. MOXKHO ObLIO OBl yKasaTb H
IpyrHe yTOYHEeHHsl, KOTOphie CBHIETeJbCTBYIOT O TOM, 4TO
HbIHElIHWe B3rasanl bopa, BO BcAKOM ciayudae, HaleKH OT
NO3UTHBH3MA.

B pycckoe usnanHe cOopHHKA BKJ/IOYEHBI TakkKe JBe pa-
6otel Bopa, He Boweawe B aHraHiickoe n3ganue 1957 r.

[Teuaraemniil c6opuuk paGor Bopa nmo npHHUHNHAILHBIM
BOHPOCAM €CTeCTBO3HAHH$, HECOMHEHHO, NpeACTaBHT G6OJb-
_IIOH MHTepec AJs WHPOKOrO KpPyra COBETCKHX uMTaTejeil —
_ He TOJIbKO (H3HKOB, 6H0JIOroB H (HI0CODOB, HO M LIS BCEX
JIHLL, HHTEPECYIOUUXCS OGLIMMH BONMPOCaMH eCTeCTBO3HAHMUA.

Axad. B. ok
SluBapp 1961 r.



[Tpenucinosue asTopa

9 TOT COOpPHHK CTaTeil, HANHCAHHLIX MO Pa3HLHIM MOBOAAM
B TeueHHe NOCJAeAHHX 25 jeT, mpeicTaBJseT NpojoJixkKe-
HHe Gojiee paHHHX OYepKOB, COGpPaHHLIX B KHHTe, O3arjaB-
JieHHOHl «ATOMHasi TeopHsi M onucaHHe npuponsi»!. Temoit
cTateil SIBJSIETCS] TEOPETHKO-NO3HABaTe/NbHHIH YPOK, mperno-
JAaHHBII HaM COBpeMEHHHIM pa3BHTHEM aTOMHOiH (H3HKH,
M ero 3HayeHHe JIJig aHaJH3a W CHHTe3a BO MHOTHx obJa-
cTAX uyejoBeueckoro 3HaHus. CraTbH, BOIUeAIUHe B NpeAbl-
nymmit cGOpHHK, HamHCaHbl B TO BpeMsl, KOTla ycTaHOBJe-
HHe MaTeMaTHYeCKHMX MeTONOB KBaHTOBOI MEXaHHKH CO3-
JlaJ1o TBEpJioe OCHOBaHHE MJ1s1 HeMPOTHBOPEUHBOH TPaKTOBKH
‘aTOMHBIX fIBJIEHHH, a YCJOBHS IJsi OXHO3HAYHOTO ONMHCaHHsA
ONBITHHIX ()akTOB Ha 3TOil OCHOBe OBbLIM XapaKTepH30BaHBI
NOHSITHEM JOMNOJIHHTEJNbHOCTH. B co6paHHBIX 3Kech CTaTbixX
Joruyeckasi GopMyJHPOBKa 3TOro MOAXOJa Pa3BHTa AaJjblue
M eMmy jpaercs OoJiee IUIHPOKoe npuMeHeHHe. KoHeuHo,
HeJb3st Oblsi0 H36eXaTb MHOTHX MOBTODEHHH, HO Ml Ha-
JeeMcsi, uTO camble 3TH IOBTOPEHHS] MOTYT NMOCJYXHTb IJs
WINIOCTPALMH TOrO, KaK Halla apryMeHTalusi NOCTeNeHHO
" CTAaHOBHTCH sicHee, OCOGeHHO B OTHOIIeHMH GoJsiee YeTKOH
"TePMUHOJIOTHH. ' _

IMpu pasBuTHH H371araeMblx 37echb B3IVISAO0B A/ MeHs
ObLIH OueHb IEHHBl JHUCKYCCHH C OBIBIIMMH H HacTOSIHMH
corpynunkaMu HHctuTyra TeoperHueckoit ¢H3uku Konen-
rareHcKOro yHuBepcHrera. 3a nomous npH o6paboTKe 3THX
crateil 1 ocoGenno GmaropapeH Ockapy Kueiiny u Jleony
Po3zendennay, B HacTosilee BpeMs Haxoasumumca B OxJja-
XOMCKOM H MaHyecTepCKOM YHHBepcHTeraxX, a Takxe Cre-
¢dany Posenramo u Ore Ilerepceny u3 KomnenrareHckoro
uucruryta. §1 takxke xoren Obl BbIPa3HTb 6J1arogapHOCTb
r-xke C. Xe/IMaHH 32 BecbMa 3(p(PeKTHBHYIO NMOMOILb NpHU
NOATOTOBKE CTaTeli HaCTOSLIEro H3JaHHs.

Koneuraren, asrycr 1957 r. Huasc Bop

! «Atomic Theory and the Description of Nature», Cambridge
University Press, 1444,

9



[IpenucioBue aBTOpa
K PyCCKOMYy H3JaHHIO

MHe JOCTaBJsieT GOMbIIOe YAOBOJLCTBHE, UTO 3TO coGpa-
HHe MOHX paGoT CTajo NOCTYNMHO PYCCKOMY YHTaTenio.
S ocoGeHHO MpH3HaTeJieH MOeMy CTapoMy APYry akaJeMHKY
doxKy, Bcerja nposBAsABLIEMY TaKOl aKTHBHHII HHTepeC K 06-
CyXJlaeMBIM 3Jech mpo6jaemam, 3a ero HHHUHATHBY B Opra-
HH3alLHUH PYCCKOTO H3XaHHsS MOHX pPaboT H 3a B3ATHIA WM Ha
ce6s1 TAXKeNblfi TPYA MO HX NEPEBOAY.

Konenrares, H. bop
mapt, 1961 r,



BeeneHue

B a)KHOe 3HAueHHe (H3MUECKOH HAYKH I/ PasBUTHs OG-
mero ¢ui0copCKOro MbILIJIEHHs] OCHOBAHO HE TOJbKO HA
ee BKJIajle B Haule HelpepbIBHO BO3pacraioliee NO3HaHHe TOH
NIPHPO/LI, YACTbIO KOTOPOi Mbl AIBJISieMCS CaMH; (PH3HyecKas
HayKa BaXHa H TeM, 4TO BpeMs OT BpeMeHH OHa jpaBaJa
cayuail nmepecMaTpHBaTh H YJAyullaTh Hally CHCTEMY MOH:-
THH Kak OpyAaue MO3HaHHsA. B Hamem CcTOJeTHH H3ydyeHHE
aTOMHOI'O CTPOEHHS MaTepHH OOHapyXuJO HeoXHJaHHOe
orpaHHyeHHe 06JaCTH NPHMEHHMOCTH KJIACCHYECKHX (H3H-
YeCKHX HAEH M MNpOJUJIO HOBHIA CBeT Ha coiepiKaiueca
B TpanuMuMoHHOHl (uiocodpun TpeGOBaHHS K HAYUHOMY
ob6bsicienno, Heo6xoaumelit /it MOHMMaHHS aTOMHBIX fB-
JieHUit MepecMOTpP OCHOB H MPENOCHIJIOK OXHO3HAYHOroO MpH-
MeHeHUS] HAIIUX SJeMEHTapHLHIX [OHATHH HMeeT NO3TOMY
3HayeHHe, BBLIXOAsILEe AaJeKO 3a Mpelesbl OJHOH TOJBKO
(pu3uyecKo HaAyKH.

[naBHOe cojepiKaHHe YypOKa, MNpenojaHHOro Ham pas-
BHTHEM aTOMHOM (H3UKH, COCTOHT, KaK H3BeCTHO, B MpH-
3HAHUH CBOMCTBA LEJbHOCTH M HeJeJHMOCTH aTOMHBIX MpO-
lleccoB, OGHapyxKeHHoro G6Jarogapsi OTKPBITHIO KBaHTa
neiictBus. Ilpeasiaraemble cTaThil OCBellaloT HauGouee cy-
IeCTBEHHbIE CTOPOHbI CHTYallHH B KBAHTOBOW (pH3WKe; B TO
JKe BpeMsi OHH YKa3blBalOT Ha YepPThl CXOJACTBA MEXKAY 3TOM
cHTyanueil M TOJOXKEHHeM H JADYTHX oOnacTsX 3HaHHH,
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BHIXOAALIAX 32 TNpelesbl MeXaHHCTHYECKOTO Npe/CTaB/eHHA
o npupone. Mbl He paccMaTpuBaeM 31e€ch Kakue-THG6O Ty-
MaHHble aHaJIOTHMH, a HCCJIefiyeM YCJOBHS sl Hajjexa-
1ero NpHMEHEHHsl CJIOB H TOHSATHH, BhIpaXKalwIMX HallH
onbiTHHle 3HaHMs. Taxkue paccyXIeHHsS HMEIOT lesblo He
TOJbKO O3HaKOMJIeHHe C HOBOH cHTyauHell B (u3nueckoi
HayKe; BBHAY CPaBHHTEJLHO MPOCTOr0 XapakTepa aTOMHLIX
npoGJieM OHH MOTYT OKa3aTbCs MOJIE3HLIMH H JJIs1 PasbsiCHe-
HHS TPEANOCHIOK 0GBEKTHBHOrO ONMHCaHusa B (ojee IIHpO-
KHX 00sacTaAX 3HAHHA. :

XoTsa co6paHHble 3%ech ceMb! crarelf, TakuM 06pasoM,
TeCHO CcBf3aHbl MeXHIy co6oil, OHH pacmajialoTcs Ha TpH
OTHeNbHBe TPYNNB, OTHocswHecs k 1932—1939, 1949 u
1955—1957 rr. IlepBeie TpH CTaThbM MNpsSIMO CBSI3aHBI CO
CTaTbsIMM NpexkHero cGOpHHKa; B HHX oGcyxpaloTcs GHO-
JIOFHYECKHEe H aHTPONOJIOTHYeCcKHe NpoO6JieMbl, OTHOCALIHECH
K CBOHCTBAM LEJOCTHOCTH, XapaKTePHBIM JJisi XKHBHIX Opra-
HH3MOB H YeJIOBeYeCKHX KyJbTyp. KOHeuHO, B 3THX CTaThfX
sl HH B KaKoli Mepe He IIBITAalOCh 1aTh HcyepmeiBaioluee 06-
CVXKIEHHe STHX TeM, HO JHIIb yKa3biBalo, KaKHMH npean-
CTaBJAIOTCS 3TH npo6GieMmbl Ha (GoHe O6IIEr0 ypoKa aToM-
HOH (PH3HKH.

UerBepTasi CTaThsl Kacaercsl HNHCKyCCHM MexAy OH3H-
KaMH o npo6JeMax TEOPHH NMO3HaHHs, MOCTABJIEHHBIX KBaH-
ToBOi (puaukoi. [To xapakTepy camoii TeMmbl HeJb3st GbLIO
n36exaTh HEKOTOPHIX CCHIJIOK Ha MaTeMaTHUeCKHH ammapar,
BO /IS NOHMMaHHsl apryMeHTauuu He TpeOyeTcst crelHalb-
HbIX 3HaHuil, CHopel NpHBENIH K PAa3bsACHEHHIO HOBBIX
CTOPOH TNpoG/eMbl HaGMIONeHHs, OGYCJOBJEHHHIX TeM 06-
CTOATENbCTBOM, YTO B3aHMoJeHCTBHE MeXAY aTOMHBLIMH
06bEKTaMH H H3MEPHTEJbHBIMH NMPHOOpPAaMH COCTaBJSIET He-
OTbeMJIEMYIO YaCTb KBaHTOBOTO siBleHHs. [TosroMy NaHHBIE,
nonyyeHHble B PA3jIHYHBIX SKCIEPHMEHTaJbHbIX YCTaHOBKaX,
He MOryT ObiTh OGbeAUHEHH B TOM CMBICJTe, KaK OGBIYHO;
HeoGXOAMMOCTb NpPHHHMaTh BO BHHMaHHe YCJIOBHS, NpH
KOTOPLIX MOJIyYeHbl Te HJH HHble OfIbITHble NaHHBIE, NMPAMO
7pe6yeT NOMOJHUTENbHOTO crnoco6a ONMHCaHHS.

[ocnennss rpynna craTeil TecHo cBsi3aHa C NEpBOii, HO
1 HafelCh, YTO YTOYHEHHasi TEPMHHOJOTHSI, KOTOPOH 5 B HUX
NMOJIB3YIOCh, UTOGHI H300Pa3UTh CHTYallH0 B KBaHTOBOW

! [Tocneanne nBe CTaThH HacTosulero CGOPHHKA, COREpIKaluero Ae-
BATb CTaTeil, B aHraWiickoe n3fanne 1958 r. He BowuiH.— IIpum. pead.
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¢usuKe, caenana o6IYI0 HAe0 M OOIHH XOI paccyXAeHHs
noctynHee. ITpunarasi 3TH e K 6ojiee WHPOKO#H 06sacTH,
A nejalo ocoOblfl ynop Ha NPeATNOCHIJIKH AJIsI OQHO3HAYHOrO
NpHMeHeHHUs NOHATHH, HCNOJb3yeMbIX NPH ONHCAHHH OIBIT-
Heix ¢akroB. Camasi CyTb apryMeHTalHH COCTOHT B TOM,
uTO AJsi OGBEKTHBHOrO ONMHCAaHHS M TapMOHHUHOrO oXBara
ONMBITHBIX (PAaKTOB HEOGXOAMMO NOYTH BO BceX oO6sacTAX
3HaHug o6palath BHHMaHHe Ha 00CTOATE/NbLCTBA, NIPH KOTO-
PHIX 3TH HaHHble MOJYYEeHHI.



CBeT U »KHU3Hb
1932

K aKk ¢u3MK, UbM HCCJEJOBAHHS OrpaHHYUBAIOTCS CBOWCT-
BaMH HeOAYILUEBJEHHBIX TeJ, i He Ge3 koJseOaHHil mpH-
nan JioGesHoe TNpHIVIallleHHe BBICTYNHTb C peublo Nepen
3THM coGpaHHeM YueHbIX, KOTOpble BCTPETHJIHCH IJis TOrO,
yTo6H cnocoGCTBOBATh HallleMy MO3HaHMIO 6J1arOTBOPHOTO
JeficTBHSl CBeTa NpH JeyeHun GoJesHeil. Byayun He B co-
CTOSIHUH BHeCTH HOBO€ B 3Ty NpPEKpacHylo OTpacib HaykH,
CTOJIb BaXKHylo AJsi 6/1arocOCTOSIHMS 4YeJloBeueciBa, s MOr
6ul camoe GoJibllIee NOTOBOPHTb O YHUCTO HEOpraHW4ecKHX
CBETOBBIX SBJEHHSIX, KOTOpble BO BCe BpeMeHa OCOGEHHO
npusjeKand K ce6e (pU3UKOB XOTs Gbl MOTOMY, UTO CBET fiB-
JsieTcs HalldM TJ1aBHBIM opyaueM HaGuozenus. Oanako s
MoflyMaJ, YTo B [JaHHOM CJy4ae, MOXeT OulThb, GyIeT HHTe-
pecHee paccMOTpeThb B TakOM OOCYXKJEHWH BOIPOC O TOM.,
HaCKOJbKO pe3yJbTaThbl, JOCTHTHYThle B GoJiee OrpaHHyeH-
HOM o6sacTH, a HMeHHO B ¢U3UKe, MOrYT IMOBJHSITH Ha
Hal¥ B3rJsiAbl Ha MOJIOXKeHHe, 3aHHMaeMoe XHBBIMH Opra-
HM3MaMH BHYTpH OOLIero 3[aHHs ecTecTBeHHbIX Hayk. He-
CMOTpsl Ha YTOHUEHHBIfI M HEYJIOBUMBIl XapaKrep 3arajiox
3M3HH, 3Ta npobjeMa BO3HHKaJa Ha KaXkIOW CTaiuH pas-
BUTHSl HayKH, MIOCKOJIbKY CaMoe CYIIeCTBO HayyHOro oGbsc-
HeHHsl COCTOHT B Pa3JioXXeHHH GoJiee CNOXKHBIX ABJEHHH Ha
Gonee mpocThie. B naHHBIE MOMeHT 3Toli crapoit npoGJeme
npuxaeT HOBLI HHTepec TO OOCTOSTENbLCTBO, YTO HelaBHee
pasBuTHE aTOMHO{i TEOPHH BBHIABHJIO CYLIECTBEHHYIO OrpaHH-
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YeHHOCTh MEXaHHCTHYECKOTO ONUCAHMS SIBJEHHWH NPHPOABI.
D10 pa3BHTHE KaK pa3 H Hadajioch c.6ojiee MPHCTaJbHOrO
N3yueHHss B3aHMONEHCTBHS MeXJIy CBETOM H MaTepHaJb-
HLIMH TeJIaMH, OKa3aJoCb, UTO HEKOTOphie OCOGeHHOCTH
5TOr0 B3aHMOMAEHCTBHSE HECOBMECTUMEI C H3BeCTHBIMH Tpe6o-
BaHHMSIMH, BHINOJIHEHHE KOTODHIX BCerja cuHMTajoch 00s3a-
TeNbLHBIM JUIS BCAKOTO ¢puauueckoro o6bsicHenus. Kak s
NONBITAIGCH OKa3aTh, YCHJIHS (M3HKOB OBJIaJeTh NOJOXKe-
HHEM B KaKOi-TO Mepe NMOXO0XKH Ha MO3HlMIo GHOJIOTrOB, KO-
TOPYIO Te Bceraa 3aHuUMajH 6osee HJIH MeHee HHTYHTHBHO
nepen MposiBJeHUSAMH XH3HH. TeM He MeHee s Xouy cpasy
e MOIYEPKHYTb, UTO aHAJIOTHS MeEXAY CBETOM H XKH3HbIO
CyILEeCTBYeT TOJIbKO B 3TOM YHCTO (pOpMasbHOM OTHOLICHHH,
NOCKOJIbKY CBET SBJISIETCS, NOXany#, HanMeHee CJ/IOXKHBHIM
M3 BceX (PH3UUECKHX SIBJIEHHH, a XKU3Hb Npe/CcTaBJ/seT Takoe
HecG03pHMOe pa3HooOpasune, 4TO eJBa NOALAeTCs HayyHdoMy
aHaJsu3y. :

C ¢usnueckoil TOUKM 3peHHS CBeT MOXKHO ONpENeJHTb
KaK nepefauy SHepTHH Ha paccTosiHHe MeXJy MarepHalb-
HuIMH Tesnamu. Takne addekTnl HaxomsT cebe, Kak H3Be-
CTHO, mpocToe OoGbscCHeHHE B paMKax 3JeKTPOMarHHTHOi
TEOPHH, KOTOPYIO MOXKHO CYUHTaTh pallHOHAJbLHBIM paculiupe-
HHEeM KJacCHYECKOH MeXaHHKH, MPHIOAHLIM JJISl TOTO, 4TOGht
CMATYHTh KOHTPAcT MeXAYy AefCTBHEM Ha pacCTOSAHHH H
JiefictBueM npu compukocHoBeHHH. Ilo 3Tofi Teopum cBer
npefcTaBisieT 3JEKTPHUECKHe H MarHuTHble KoJieGauus,
CBsi3aHHble MeXAy co6oif W oTHyalomuecss OT OOBLIYHBIX
PamHOBOJIH TOJbKO OoJiblueil 4acToToli KoneGaHHWi H MeHb-
mieil anHHOM BosHBL. B camoMm jpenie, MpaKTHYECKH MNPSIMO-
JINHEHHOe paclnpocTpaHeHHe CBeTa, Ha KOTOPOM OCHOBaHa
JIOKaJH3alusl Tesl MPSMbIM BAJeHHEM HJIH € MOMOLIbIO Of-
THYECKHX NpHGOpPOB, BCeleJO 3aBHCHT OT MaJIOCTH JJIMHBI
BOJIHBI 110 CPaBHEHHIO C pa3MepaMH paccMaTpHBaeMbiX Tel,
a Takxke npu6opoB. B TO Ke BpeMs BOJHOBOH Xapakrep
pacrnpocTpaHeHHsl CBeTa BaXeH B ABYX oTHouleHHsaX. OH He
TOJNILKO HaeT OCHOBY IJisi OOBSICHEHHs LBETOBBIX SIBJIEHHIA,
KOTophle OJsiaromapsi CNEeKTPOCKONHH HaJii CTOJIb BaXKHYO
HHGOpPMAaLUIO O CTPOEHHH MaTepHaNbHBLIX TeJ; BOJIHOBOM Xa-
pakTep CBeTa CYLIeCTBEHHO BaXeH Takxke H JUI BCSAKOTO
YTOHUEHHOTO aHa/lH3a ONTHYEeCKHX sBJeHHi. B KauecTBe
THNHYHOTO NpHMepa S yNoMsHy Julib 06 HHTep(depeHLHOH-
HHIX MOJIOCAX, KOTOpbleé BO3HHKAIOT, €CJH CBET OT QAHOTO
MCTOYHHKA MOXET MATH K 3KpaHy JABYMsl. Pas/HYHLIMH
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nyTaMU. 3eCb. Mbl BUIHM, YTO 3((QeKThbl, KOTOpbie ObliH 6Bl
BHI3BaHB KaX[bIM M3 JABYX Jyueil cBera B OTHAEJLHOCTH,
VCUJIHBAIOTCS B TE€X TOYKaxX 3KpaHa, rie (pasbi 000HX 1yros
BOJIH COBMAjAaloT, T. €. TaM, T'ie 3JeKTpHUYeCKHe H MarHuT-
Hbte KoJie6anusi 060HX Jiyuell HMeIOT ONHHAKOBOE HamnpasJie-
HHe, Toraa Kak S¢d¢ekTol ocnabadgOTCAs H MOTYT Jaxe
CcOBCEM HCUYE3HYTb B TeX TOYKaX, e HampabJleHHs 3THX
KoJie6aHuii IPOTHBONOMNOXHH, T. €. TaM, I'le 06a 1yra BoOJH
HaxofATcsA, Kak rosopsaT, B npotHBodasze. DTu HuHTepde-
PEHUHOHHBIE MOJOCH MNMpPEeACTaBJAIOT TaKyl0 YGeIuTelbHYIO
NpOBepKYy BOJHOBOH KapTHHBI pacnpoCTpaHeHHsl CBeTa, 4TO
ee yxXe Helb3sl PacCMaTPHBaTh KaK THNOTe3y B OGbIYHOM
CMBICJIe BTOTO CJI0BA; OTY KapTHHY HAaMJIEXKHT CUHTAThb aleK-
BaTHLIM OTYETOM O HaGJloflaeMbIX SIBJEHHAX.

HecMmotpsa Ha 3710, B HeZlaBHHe TroJbl npobJemMa NpHPOAbI
cBeTa nojBepriiach, KaK Bbl Bce 3HaeTe, HOBOMY OGCYXAC-
HHIO B CBfI3H C OOHapyXeHMeM B MeXaHH3Me Tmepexaul
SHEepPrMH BaXXHOTO CBOMCTBAa aTOMHCTHYHOCTH, COBEpLIEHHO
HEeNOHATHOrO C TOYKH 3PEHHs 3JEKTPOMAarHHTHOH TEOpHH.
IlefcTBuTeNIbHO, BCSIKas nepefauya SHEPrHH CBETOM MOXKET
6biTh INpOCJNEXeHa BIJOTb A0 HHIHBUAYaJdbHBIX aKTOB,
B KaXNOM M3 KOTOPHIX NepejaeTcs Tak Ha3blBaeMblil CBETO-
Bofi KBaHT, 3HEpPrusi ero paBHa MpPOH3BENEHHIO YaCTOTHI
SJEKTPOMArHUTHBIX KoJieGaHWil Ha KBaHT nefictBua (mo-
croaunyio Ilnanka). OueBMAHAs NPOTHBOIOJOXKHOCTbL Me-
XJy TaKOro pofla aTOMHCTHYHOCTbIO CBETOBOTO 3¢d(dekTa M
BHITEKAWOLIEH W3 3JEeKTPOMAarHNTHOH TEOPHH HenpephiBHO-
CTBIO PAacnpocTpaHeHHst 3HeprHH CTaBHT Iiepell HaMH
AMAEMMY TaKOTo XapakTepa, KaKoH IO CHX mop He Gbli H3-
BecteH B ¢usuke. Tak, HecMOTps Ha SIBHyI0O HeNOCTaTO4-
HOCTb BOJIHOBOM KapTHHBI pacnpocTpaHeHHss CBeTa, He
MOXeT OLITh M peuH O 3aMeHe ee Kakoi-HHOYIb Apyroii Kap-
THHO#H, KOTOpasi omupanach Gbl Ha OGBIYHbIE MEXaHHCTH-
yeckue nousatusa, Cuenyer 0co60 NOAUEPKHYTb, UTO .CBETO-
BHieé KBaHThI He MOTYT paccMaTpHBaTbCs Kak YacTHIH,
KOTOPHLIM MOXHO Gbl1o Gbl NPHMHCATH TOYHO ONMpepe/eHHbli
nyTh B CMbiche o6niuHOM MexaHMKH. Ecam Obl Mbl, kenas
y6enuThC B TOM, YTO CBETOBAasi 3HEPrHsl MIAET TOJbKO MO
OlHOMY H3 .JBYX NyTefl MeXNy HCTOYHHKOM H 3KPaHOM,
3afepXalu ONMH M3 Jyyell Hempo3payHbIM TeJOM, TO HH-
TepdepeHHOHHbIe T0JOCH McYe3aH Oh HauucTo; COBep-
LWIEHHO. TaK e U B JIIoOOM sIBJEHHH, IJ5 KOTOPOTO CyulecT-
BeHHAa BOJIHOBas TNPHPONA CBeTa, HEBO3MOXKHO MPOC/EdHTDb
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NyTh MHIUBHAYAJbHOTO CBETOBOrO KBaHTa, He Hapyluasi Cy-
IIleCTBEHHO CaMO HccleayeMoe siBieHHe, leficTBHTE/NBHO,
NpOCTpAHCTBEHHAs! HelPepLIBHOCTh pacnpoCTpaHeHHs CBeTa
B Halled KapTHHe M 4aTOMHCTHYHOCTL CBeTOBHIX 3((eKTOB
SIBJIAIOTCS JOMOJHHTENbHBIMH acleKTaMH OJHOTO M TOTo XKe
siBJieHnst. [lONOJMHATENLHOCTh Mbl IOHHMaeM B TOM CMBbIcJe,
4TO 06a acrnekTa OTOGPAXKaIOT ONMHAKOBO BaXKHbIE CBOCTBA
CBETOBLIX fIBJICHHH, NMpHYeM 3TH CBOfiCTBAa He MOTYT BCTY-
nath B SBHOe NPOTHBOpeUHe IPYr C APYTOM, TOCKOJBKY
Gosiee noApOGHLIA aHANIH3 HX Ha OCHOBE NOHATHH MeXaHHKH
norpeGoBas Obl B3aHMHO HCKJ/IIOYAIOUIMX 3KCMEPHMEHTab-
HBIX yCTaHOBOK. B TO ke BpeMs caMasi 3Ta CHTyauus
3acTaByisieT Hac OTKa3aTbCsl OT MOJHOTO TIPHUHHHOIO OINH-«
CaHMsl CBETOBBLIX fIBJIEHHIH H yJOBOJBLCTBOBAThLCS BEPOSITHOCT-
HBIMH 3aKOHaMH, OCHOBAHHEIMH Ha TOM (akTe, YTO 3JIEKTPO-
MarHuTHOe ONHCaHHe nepejfayH 3HePrHH OCTAeTcs CrpaBen-
JIUBBIM B CTaTHCTHYecKOM cMbicie. [locnennee 3akiiouenue
NpeACTaB/]sgeT THIHYHOE MNPHJOXKeHHEe TaK Ha3blBaeMoro
NPHHUHKNA COOTBETCTBHS, BHIPAXaIOIIero crpeMJeHHe IO
npenesna HCMOJNb30BaTb MOHSTHA KJacCHUYECKHX TeOpHHA —
MeXaHHKH ¥ 3JIeKTPOAMHAMHUKH, — HeCMOTPsI Ha TPOTHBOMNO-
JOXHOCTb MeXJy STHMH TeOpHSIMH H KBaHTOM JAeHACTBHS.

Ha nepsbiit B3raisin Takasi cuTyauusi MOXKeT MOKa3aThCst
KpaiiHe HenpuaTHOH. Ho B Hayke W paHblue Cayyanoch, 4TO
HOBble OTKPBHITHSI NPHBOAHJIH K YCTaHOBJIEHHIO CYILeCTBEH-=
HBIX OTDaHHYEHHil AN NMOHATHI, KOTOpble JO TeX MOp CUH-
TaJUCb He JONYCKAIOIUHMH HCKJIOYeHHH. B Takux cayyasnx
Hac Bo3Harpaxpaaet npuHoGpereHHe GoJiee LIHPOKOTO KPyro-
30pa u Oosee LIMPOKHX BO3MOXKHOCTell yCTaHaBJHBAaThb
CBSI3b MEXAY fIBJEHHUSIMH, KOTOPLIE MpexX/Je MOIJIH Ka3aTbcs
Jaxe NpoTHBopevamuMu Apyr apyry. 1 B camom nese, or-
paHMueHHe KJacCHueCKOH MeXaHMKHM, CHMBOJIM3HpYeMoe
KBaHTOM JelcTBHUS, falo HaMm KJIO4Y K TOHHMaHMIO CBOHCT-
BEeHHOH aToMaM YCTOHYHBOCTH, Ha KOTOpOiH CYILECTBEHHO
OCHOBaHO MeXaHHCTHYecKoe omucaHue npupoan. KoHeuHo,
¢yHnamMeHTaNlbHOH uepTOil aTOMHON TeOpHH Bceraa Oblaa
HEBO3MOXKHOCTb MOHSITb HeAeJHMOCTb AaTOMOB, OCTaBasiCh
B paMKaxX MeXaHHYeCKHX IOHSTHH; 3TO MOJOXKeHHe MNMpaKTH~
YeCKH He H3MEHHJIOCh M IocJe TOro, Kak HeleJlHMOCTb aTo-
MOB Obl1a 3aMeHeHa HeNeJHMOCTbIO 3JEKTPOHOB H IPOTO-
HOB, H3 KOTODBLIX NOCTPOeHBl aTOMbl H MoJjexkyab. Ho s
TOBOPHJI Bhillle He 06 YCTOHYHBOCTH, CBOHCTBEHHOH STHM 3Jle-
MeHTapHbBIM YacTHuaM, a 06 YCTOHYHBOCTH COCTOSIIIHX U3
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HUX aTOMHLIX cTpYKTyp. Ecam Mbl momoiineM k 3To#t npo6-
JeMe ¢ TOUKH 3peHHs1 MEeXdHMKH HJH 3JeKTPOMarHHTHOM
TEOpHH, TO Mbl He HaiileM HOCTaTOYHOH OCHOBH MJs OOBsIC-
HeHHS He TOJBKO XapaKTepHbIX CBOHCTB 3JEMEHTOB, HO
Jla’ke H CaMOro CYIIEeCTBOBaHHS TBEPABIX Tead (a Ha HHX
B KOHEYHOM CueTe ONMHPAIOTCH BCe H3MepeRus, Cay¥kKamiue
IJA  JIOKaJdu3aluH sBJeHHH NPHPOAB B MPOCTPaHCTBE H
BpeMeHH). ODTH 3aTpyAHeHHs Tenepb IpeonoseHs GJjaro-
JLapsi nmpu3HaHuio Toro ()akTa, YTO BCAKOe Moajalolieecs
onpejesieHHI0 H3MEHEeHHe aTOMa eCTb MHIAMBHAYaJbHBIH aKT,
COCTOSIIUMI B ITOJIHOM Mepexoie aToOMa H3 OJNHOro ero Tak
Ha3plBaeMOro CTallHOHADHOro COCTOsiHHSI B apyroe. Kpome
TOro, pa3 B Mpolecce nepexoaa, B KOTOPOM aToM MOIJo-
1[aeT HJIH MCMYCKaeT CBeT, NMPOHCXOAUT OOMeH TOJIbKO OA-
HHM CBETOBBLIM KBaHTOM, Mbl MOXeM TPH IOMOLIH CIEKTPO-
CKONMUYECKHX HabJiofeHHii HeNOCPEACTBEHHO H3MepHTb
SHEPIHI0 KaXKAOTO W3 3THX CTalHOHApHHIX cocrosiHHi. [To-
JiyyeHHble TakKHM 00pa3oM cBefleHHMst ObLIH BecbMa yGenH-
TEJbHO TOATBEPKIEHH H3yueHueM TOro oOMeHa 3Hepruei,
KOTODPHIH TIPOHCXOAMT NMPH ATOMHLIX CTOJKHOBEHHSIX M IIpH
XHMHYECKHX peaklHsXx.

3a nocsiefHHe TOAbl MPOH3OLIIO [FOPa3sHTeNbHOE DasBH-
THE aTOMHO!I MeXaHUKM B HanpaBJeHAM, YKa3aHHOM HNpHH-
LIMTOM COOTBeTCTBHs. Baaromaps sToMy Haule TeoperHue-
' ckoe oroGpaxenue (account) cCBOHCTB aroMOB CTajO CTOJb
JKe TOJHBIM, Kak oToGpakeHHe aCTPOHOMHYECKHX AaHHBIX
HBIOTOHOBOiI MexaHHKOH. HecMoTps Ha BCIO CJ0XHOCTb 00-
uMx npo6JjieM aTOMHOH MexaHHMKH, JJiA €e pa3BUTHs OKa-
3aJicsl Ype3BEIUaiiHO BaKHBIM ypOK, NpenoaaHHbIi HaM aHa-
au3om GoJiee NpocThiX cBeTOBBIX sdderToB. Tak, MexIdy
OJHO3HAYHEIM NpHUMEHEHHeM MOHATUR CTAUHOHApHBIX CO-
CTOSIHMH M MeXaHHYeCKHM AaHaJH30M BHYTPHAaTOMHBLIX JIBH-
JKEHHil CyIIeCTBYeT TO e COOTHOUIEHHEe TOROJHHUTEJNbHOCTH,
KaKoe CYyUIeCTBYET MekKIY CBETOBHM KBaHTOM H 3JEeKTpO-
MarHUTHOH Teopuel Hanyuenwst, [leficTBHTENLHO, BCSKAd
noneiTka nojapo6HO NpocaefuTh, KaK NpOTeKaeT Mnpolece
nepexona, noB/aekNa 6pl 3a co6oif HEeKOHTPOJHpYeMbIH 06-
MEH 3Hepruefl MeKJAy aTOMOM H H3MepHTeJbHLIM NpHOGO-
pOM, YTO cOBeplleHHO Hapymmio Gbl TOT camblifi GanaHc
SHEPTHH, KOTOPHA Mbl cobGupanHch MccrenoBaTh. Ilpuunn-
HOe €OrjacoBaHHe OIBLITHBIX NaHHBIX ITO 3aKOHAM MeXaHHKH
BBIMOAHHMO TOJNBKO B TeX CJyuasx, rae ReficTBHE BeJHKO
RO CpAaBHEHHI0O C KBAaHTOM M [Je IO3TOMY BO3MOXKHO
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noxpasnejnente sBjenus. Ecan 3To ycioBue He BHINOJIHEHO,
TO Heab3si TpeHeGperath AeACTBHEM H3MEpHTEJbHOTO IPH-
6opa Ha HCCIeqyeMblil OOBEKT; AelCTBHe Ke 3TO BJeyer 3a
co60il HECOBMECTHMOCTb Pa3iHUHLIX THNOB HH)OPMANHH, KO-
TOpble Bce HeOOXOAHMBI AJsl NOJHOTO MeXaHHCTHYECKOTO
OIHCaHHsi B OGLIYHOM CMBIc/Ie. DTa KaXKyIlascs HeloJHOTa

MEeXaHMYeCKOTO aHajJu3a aTOMHBIX SIBJIEHHH B KOHEUHOM

cyere NMPOHCXOAHT OT NPHCyIleill BCAKOMY H3MEpeHHI0 He-
ONnpe/leJICHHOCTH B peakUWH OOGBbeKTa Ha H3MepHTENbHbIe
npu6opbl. HanoMHuM, yto oGuiee NMOHsATHE OTHOCHTENbHOCTH
BbIpaXaeT CYILIECTBEHHYI0 3aBHCHMOCTb BCSIKOTO siBJIeHHS
OT CHCTEMbI OTCYeTa, KOTOPOH MOJNb3YIOTCS HJS ero JIoKaJu-
3auuH B npocrpaHcTBe H BpeMenu. [Tono6Ho sToMy, nonsitne
AOMOJHUTENBHOCTH CJAYXKHT JJ/ISl TOTO, YTOGB CHMBOJIH3HPO-
BaTh HMelolleecss B aTOMHOH (H3HKe CYIeCTBeHHOe OrpaHH-
YeHHe MOHATHS 00BbeKTHBHO CYLIECTBYIOMIETO SBJIECHHS B CMbIC-
Jie sIBJIEHHS, HE 3aBHCHMOrO OT Cnoco60B ero HaGJIoJeHHS.

ITOT mepecMOTP OCHOB MEXaHWKH, 3aTParuBaloUIHil ca-
Moe noHsiTHe (PH3HUECKOro OObsICHEHHS, He TOJbKO BaxKeH

JJI TOJIHOTO TNOHMMAaHH{A IMOJIOXKEHHS B aTOMHOH ¢u3uke,

HO M co3jaeT HOBHH (oH Aasi AUCKYccHH O npobJaemax
KH3HH B HMX CBA3H ¢ (H3HKOH. D10 HHKOUM 06pa3om He
3HAYUT, YTO B ATOMHBIX SBJEHHAX MBI BCTPeuaeM YepThl
Gosiee GJIM3KOro CXONCTBA CO CBOACTBAMH JKHBHIX OPraHH3-
MOB, YeM 3TO Hal0Jiofaercsi B OGLIYHBIX (PU3UUECKHX SBJIE-
nuax. Ha nepBuiii B3risiz Moxer mokasaTbCs, YTO CYIIECT-
BEHHO CTaTHCTHYECKHIl XapakTep aTOMHOH MeXaHHKH INpo-

THBOPEYHT MOPa3HTeJIbHO YTOHYEHHOH OpraHH3alMH XKHUBHIX

cymectB. OnHako Mbl JOJKHB MOMHHTb, UTO KakK pas artot
JIOTIOJIHUTENIbHBIH CIIOCOO OMHCAHHSI M OCTABJASIET MECTO IS

TexX 3aK0HomepHocreﬁ ATOMHBIX MNpOLECCOB, KOTOpbie ‘{y)K}.Ibl:

MeXaHHKe; OH CTOJb Ke BaxeH /s Haliero oryera O IO-
BeJeHUH XKHUBLIX OPraHHU3MOB, KaK H s OGBSICHEeHHs crie-
UH(HYECKHX CBOHCTB HeopraHHueckoél Matepuu. Tak, B ac-

CUMHWJISILMH pACTeHHSIMH yrJjepoja, oT KOTOpOﬁ TaK CHJIbHO.
33aBHCHT TaKikKe H MNHTaHHe XHBOTHBHIX, MLl HMeeM MeJ0

¢ sBJeHHEM, Ui TOHHMAHHA KOTOPOro, HECOMHEHHO,
CylLIeCTBEHHA HHIMBHAYaJbHOCTb (OTOXHMHUYECKHX INpOIec-
coB. ToyHo Tak Ke HeMexaHHyeckas YCTOHYHBOCTb aTOM-
libIX CTPYKTYP $IBHO NpOSIBJSETCS B XapaKTEPHBIX CBOHCT-

BaX TaKHX OYE€Hb CJOXKHBIX XHMHUYECKHX COeﬂHHeHl/lﬁ, Kak

XJIOPOGWIA WM TeMOTJOGHH, HIPaKOIKX GYHAAMEHTANbHYIO

poiib B MeXxaHH3Me DAaCTHTeJbHOH aCCHMHJISUMH H B AbIXd-
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HHH JKHBOTHbIX. OAHAKO aHAJOrHH H3 06JacCTH OOBLIYHbLIX
XMMHYecKMX (akToB, BpOJe CTaporo cpaBHEHHS HKU3NH
c ormeM, [IaAyT, KOHeyHO, He GoJiee YIOBJETBOPHTENbHOE
o6 bsICHEHHe JKMBbIX OPTaHH3MOB, 4eM HaeT HX CONOCTaBJe-
HHe C TaKHM YHCTO MeXaHHYEeCKHM YCTPOMCTBOM, Kak 4aco-
BOofl MexaHH3M. B camom Jese, BaXHbIe XapakTepHble OCO-
GEeHHOCTH JKMBBIX CYLIECTB Hajl0 HCKaTb B MX CBOeOGpa3HOW
OpraHH3allid, B KOTOPOH CBOHCTBa, MOAAAIOUIHECs aHaJIU3Y
Ha OCHOBe OGBIYHOM MeXaHHMKH, TaK MepelJeTalTcs C TH-
IIMYHO ATOMHLIMH YepTaMH, KaK HHKOrJa He GbIBaeT B He-
OpraHHYeCKOH MaTepHH. , A .
[MoyyuTenbHbIi MPHMEP TOro, A0 KakKoW CTeneHH pas-
BUTAa 3Ta OpraHH3alMsi, NpeACTaBAseT YCTPOACTBO H pa-
GoTa ruiasa; npH ero HCCJEJOBaHHH ToXe 6blia KpaiiHe no-
Jle3Ha NMPOCTOTa CBETOBHIX siBIeHHfl. MHe He3aueM BXOMHTDL
3fech B MOAPOGHOCTH, H §1 JHLIb HaNOMHIO BaM, 4TO Od-
TaNbMOJIOTHS PACKpHJa HaM HjeajbHble CBOACTBa ueslOBe-
YeCKOro rJ1a3a Kak ONTHUeCKOro nmpu6opa. [lefCTBHTENBHO,
npenes, HajlaraeMbiii Ha o6pa3oBaHHe H306pax{eHHSI HEH3-
GexXHLIMH _3(GdekTaMH HHTepQepeHUHH, NPaKTHYeCKH COB-
najaer ¢ pa3MepaMH TeX YaCTHIL CeTuaToi OGOJIOYKH, KO-
TOpBle MMEIOT CaMOCTOsSITeJbHbie HEpBHble CBS3H C MO3IOM.
Ias nosyyeHHsl 3pUTEJNLHOTO BleYaTJ€HHS AOCTATOYHO MO-
JIOUIeHHs] eJMHHYHOTO CBETOBOTO KBaHTa KaXIOH TaKoH
YaCTHLEH; MOTOMY MOXKHO CKasaTrb, YTO UYBCTBHTEJbHOCTh
riasa JOCTMraer mnpejgenia, INOCTaBJE€HHOTO AaTOMHBIM Xa-
paKTepoM CBETOBBIX mpoleccoB. DPHEeKTHBHOCTL TJ1a3a
B 060MX 3THX OTHOLIEHHsX (aKTHUECKH TaKas XKe, Kakyio
MHI TIO/ly4aeM B XOpolleM TeJleCKolle MJIH MHKpOCKorme, coe-
JAHHEHHOM C YCHJIHMTEJbHBHIM YCTPOHCTBOM, IO3BOJISAIOMIMM Ha-
6J104aTh MHAMBHAYaJbHble mpoueccel. [Ipasaa, TaKHMH NpH-
60paMH MOXHO CHJIbHO YBEJHUYMTb Haury HaGJI0faTesbHYl0
croco6HOCTb, HO GJarofiaps NpeaesnaM, MOCTaBJIeHHbIM (YH-
NaMeHTaJbHbIMH CBOMCTBaMH CBETOBbIX SIBJIEHHHA, HeBO3-
MOXHO NpHAYMaTb NpHGOp, KOTOPHI Gbla1 Obl 3 eKTHBHCE
rnasa s TOH leNH, AN KOTOPOH OH NpelHa3HaueH. 3ro
JeaJbHOE COBEpIIEHCTBO TJasa, OTKPbIToe Giarofaps He-
JlaBHEMY Pa3BHTHIO (PH3HKH, HABOAHT Ha MBIC]b, YTO H APY-
THe OPraHbl, CAYXaT JId OHH JJs BOCIDHsATHs HH(OpMaUUH
OT OKpYXKalolueil Cpeibl HJIM Xe A/ pPeakUMH Ha oulyuie-
HHS, TOXe OOGHapyXaT Takylo Ke MPHCIOCOGNEHHOCTD
K CBOEMY Ha3HAUEeHHMIO M YTO TaKXe W 31eCb CBOHCTBO HH-
IMBHIYaJbHOCTH, CHMBOJM3MpYeMOe KBAHTOM AeHCTBHS,
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HMeeT pelalouiee 3HaueHHe AJisi paGoOThl COOTBETCTBYIONETO
YCHAMTeJbHOTO MexaHuaMma. Tor ¢akr, uTo 3TOT npenen
MOXHO OBLIO MpOCJEeINTh B TIJ1a3y, HO YTO €ro A0 CHX IOp
He ynajoCh 3aMeTHTh HH B OJIHOM H3 APYTHX OpPraHoB, CBSI-
3aH HCKJIIOYHTEJNbHO C NPOCTOTOfi CBETOBHIX fIBJIEHHH, O KO-
TOPOH MBI TOBOPHJIH BhIllI€.

IlpusHanue BaXKHOTO 3HAYEHHS] UYEPT ATOMHCTHYHOCTH
B MeXaHH3Me XHUBBIX OpPraHH3MOB camo 1o cefe He fB-
JsieTcsl, OJHAaKO, JOCTAaTOUHBIM MJIsi BCECTOpOHHEro 0Gbsic-
HeHHst 6HosorMueckux spienuit. FMlcxonHblit BONPOC COCTOMT,
TaKkHUM 06pa3oM, B TOM, He cjelyeT JiH N0GaBHTb K HaUIeMy
aHa/u3y sBJIEHHH NpPUPOABI ellle KAaKHE-TO HeZoCTalolilne
noka ¢yHlaMeHTaJbHble HAEH, NpeXAe YeM Mbl CMOXKeM
OOCTHTHYTh TIOHMMAHHSl XU3HH Ha OCHOBe (PH3HUECKOTO
onbita. HecMoTpst Ha TOT (hakt, uto MHOrooGpasue GHOJIO-
THYECKMX SIBJeHHH MpaKTHYeCKH HeHcueprnaemo, elBa JH
MOXKHO JlaTb OTBeT Ha 3TOT BOMNpPOC, He OGCYIHB, KaKoil
CMBIC/ C/IellyeT NpuMAaBaTh NOHATHIO «(pu3HUecKoe oGbsCHE-
HHe» — CMHICT elte Gosee riyOGoKHH, ueM TOT, K KOTOPOMY
Hac yxe NPHHYAUJIO OTKpPHITHe KBaHTa JeiicTBHA. C omHOI
CTOPOHBI, NOpa3HTeAbHble CBOHCTBA, KOTOpPhlE IOCTOSIHHO
OOHapyKHBAIOTCA NPH (HHU3HOJOTHYECKHX HCC/IENOBAHHAX H
KOTODhIE CTOJIb 3aMeTHO OTJIHYaloTcsi OT BCEro, 4YTo H3-
BECTHO /ISl HEOPraHuvyeCcKOd MaTepHH, APHUBeAH GHOJIOroB
K yOeX[IeHHIO, 4TO HaJJexaluee MOHAMaHHe CyLIeCTBEeH-
HbIX CTODOH XH3HH B paMKax YHCTOH (PU3HKH HEBO3MOXKHO.
C npyroii €TOpOHH, TOYKAa 3peHHs, H3BECTHAs KaK BUTa-
JIN3M, elBa JH MOXeT ObITh OJHO3HAYHO BhIpaxeHa B (op-
Me MpelanoJOXeHHs, 4TO CYHIeCTBYeT KakKasg-To ocobas,
He H3BeCTHas (H3HKe IKHM3HEHHas CHJa, KoTopasth M
ynpasssier OpraHH4ecKoii KH3HblO. [leficTBUTENbLHO, 1 NYy-
Maio, Mbl BCe corsacHel ¢ HbloToHOM: camstit ray6okuit dyi-
AaMEeHT HayKH — 3TO YBEPEHHOCTb B TOM, 4TO B MNpPHpOAE
OHHAKOBLIE SIBJIEHHS] HACTyNalOT NPH OAUHAKOBHIX YCJO-
Busix. [TosTomy ecam GBI MBI MOIVIH NMPOABHHYTH aHAJH3 Me-
XaHH3Ma XKHBBIX OPraHU3MOB CTOJIb XK€ JdaJIeKO, KaK 3TO
CeJaHO NJisi aTOMHbBIX SIBJEHHH, TO Mbl eXBa JIM Obl HAUILIH
TOrla Kaxkue-TO CBOHCTBA, UyXK[Ible HEOPraHHYeCKOH MaTe-
pud. PaccmaTpuBasi 3Ty OuJeMMY, Mbl HOJKHBI, OXHAKO,
MOMHHTb, YTO He/Ib3sl HENOCPeACTBEHHO CPaBHHBAThb YCJO-
BHS TpPH GOHOJIOTHYECKHX H TNpH (GH3HYECKHX HCCJIea0Ba-
HHSX, TaK KaK HeOOXOAMMOCTb COXPaHHTh OOBEKT HCCJIeO-
BAaHHS XKHBbIM Ha/llaraeT Ha mepsble OTPaHHUEHHe, He HMEIo-
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uee ceGe nomoGHoro B nocaenHux. Tak, Mbl, 6€3 COMHEHHS,
y6unu Gbl JXHBOTHOE, eclH Obl MONMbITANHCh JOBECTH HCCJE-
JOBaHHE €ro OpraHoB A0 TOr0, YTOGH MOXHO ObLIO CKa-
3aTh, KaKyi0 pOJib HIpalOT B €ro XU3HEHHBIX OTNPABJEHHSX
oTZeJbHble aToMbl. B KaxaoM ombiTe Haj XKUBBIMHM Opra-
HU3MaMH JOJIKHAa OCTaBaTbC HeKoTOpas HeonpeleseH-
HOCTb B (DU3HYECKUX YCJIOBHAX, B KOTOpHE OHHM TMOCTaB-
JIeHbl; BO3HHKAeT MLICJIb, YTO MHHUMaJibHasi cBOGOAA, KOTO-
PYI0 MB BHIHYXKAEHBl TPeNOCTaBJIAThH OPraHMU3My, Kak pas
JocTtaToyna, yToOH IO3BOJIHTL €My, TaK CKa3aTbh, CKPHITDH
OT Hac cBOM nocjefHue TaiiHbl. C 3TOH TOUKHM 3PEHHST caMoe
CylleCTBOBaHHe YKU3HH JOMXKHO B OHOJOrHM paccMaTpH-
BaTbCS KakK SJdeMeHTapHBt (akT, NoAoGHO TOMYy Kak
B aTOMHO# (DH3HMKe CyILEeCTBOBaHHe KBaHTa JeHCTBHS CJe-
dyeT NpHHHMaTh 3a OCHOBHOH (akT, KOTOPHIfl HeJIb3sl BBI-
BECTH H3 OGLIYHO{I MeXxaHHueckodl ¢u3uKH. JleACTBHTENBHO,
CyLIeCTBeHHAas HeCBOAMMOCTb (pakTa YCTOMYMBOCTH aTOMOB
K TMOHSITHSM MeXaHHKH NpeacTaBaser coboii 6JuU3Kyio aHa-
JIOTHIO C HEBO3MOXKHOCTbIO (PU3HUECKOTOo HJAH XHMHYECKOTO
O0bACHEHHSI CBOEOOpA3HBIX OTNpAaBJEHHH, XapaKrepusyio-
LUIHX JKU3HD.

IMposoxs 3Ty anajsoruio, MH JOJIKHBI, OJIHAKO, INOM-
HUTb, 4TO B aTOMHOf (H3UKe H B GHOJIOTHH Mbl HMeeM AeJ0
C CYIIECTBEHHO pa3nuuHbiMH npoGiemamu. Eciu B mepBoi
o6JilacTH MBI MHTEpecyeMcsl Ipexjae BCero noBelleHHEM Ma-
TEpHH B ee CaMBIX NPOCTHIX (opMax, To B GHOJIOTHH Mbl 3a-
HUMaeMCsl MaTepHajbHbIMM CHCTEMaMH, CJOXKHOCTb KOTO-
pLIX HMeeT (yHAaMeHTAJIbHBIH xapakTep, HGO Haxe caMbie
NPUMHTHBHBIE OPTraHM3MH cofiepxar GoJblloe YHCIO aTo-
moB. Ilpasma, TO 0GCTOATENLCTBO, UTO OOHYHAA MEXaHHKa
npuUMeHHMa B OOWIMPHON 06JacTH, BKJOYas OMNHCaHHE neii-
CTBUS H3MEPHUTENbHBIX NPHOOPOB, HCNONIbL3YyeMBIX B aTOM-
no#l ¢m3MRe, KaK 'Pa3 W OCHOBAaHO Ha BO3MOXHOCTH B
UIHPOKOi Mepe npeHeGperaTh NOPOKAAeMOH KBAHTOM Jeficr-
BHSI NOMOJHHTENbHOCTbIO ONMCaHHs B TeX Ciryyasx, Koria
Mbl UM€eM ReJIO C TeJlaMH, COmepXauuMu 0oJblloe YHCIO
atomoB. OnHako, HeCMOTpPS Ha BaXHoe 3HaueHHe aro-
MHCTHYHOCTH, NJS GHONOTRYECKMX HCC/eJOBaHHMil THIHYHO,
YTO Mbl HMKOTZla He MOXeM KOHTPOJHPOBaTh BHEUIHME yCJIO-
BHS, B KOTOpble MOCTaBjieH KaX[Iblii OTIAeNbHHIA aToM,
B TOfl e Mepe, B KaKOil 5TO BO3MOXHO TpH (yHIaMeH-
TAJbHBIX OMBITaX aTOMHOH (H3UKH. PAKTHIECKH Mbl Jaxe
fle MOJKeM CKa3aTb, KOTOpble HMEHHO H3 aTOMOB JeHCTBi-
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TeAbHO NPHHAANCKAT JXKUBOMY OPTaHH3MY, TdK Kak BCAKOe
JKH3HEHHOE OTNpaBjeHHe CcompoBoxpaercs oOGMeHOM Be-
‘BiecTB, 6J1arogapss KOTOPOMY aTOMBl IOCTOSIHHO 3axBaThl-
BalOTCS OpraHu3aliHel, COCTaBJISIOLIEH >XHBOe CYyIlIeCTBO, H
H3 Hee BHIOpachiBaioTcsl. [eiicTBuTeJNbHO, 3TOT OOMeH Ma-
TepHel ' pacnpocTpaHseTcsi Ha BCe YacTH KHBOrO oOpra-
HH3Ma 10 TAaKOA CTeNeHH, 4TO 3TO NPENSITCTBYEeT DEe3KOMY
pasrpaHM4YeHHI0 B aTOMHOM Maciutabe MeXAYy TeMH ero
CBOACTBaMH, KOTOpble MOXHO OJHO3HAuyHO YyYecTb OOLIYHOM
MEXaHHKOH, H TeMH, AJd KOTOPHIX pelIalOlUM SIBJsSETCS
YUeT KBaHTa HeHCTBHA. JTO (yHAaMeHTaJbHOe pasjHuHe
MeXJy ¢(H3HYeCKMMH H OHOJIOTHUECKHMH HCCJeIOBaHHSIMH
03HayYaeT, 4TO HeJb3s NOCTaBHTb YETKO ONpefe/ieHHbI npe-
Aen nMpUMeHHMOCTH (H3HYeCKMX HAelt K mpobjieMaM XKH3-
HH — npelieJ, KOTOPOMY COOTBeTCTBOBajia OBl B aTOMHOM
MeXaHHKe pasHHIla MeXAy 06/1acTbi0 NMPUUYHHHOTO MEXaHH-
CTHYECKOTO ONHCaHHd M CcOOCTBEHHO KBaHTOBBIMH sBJe-
HHSIMH. DTa OYeBH/HAasi HEMOJIHOTA pacCMaTpHBaeMoH -aHa-
NOTHH KOPEHHTCS B CaMHX OIpefiejieHHSIX CJIOB «XKH3Hb» H
«MeXaHHKa», KOTOpDble B KOHIlE KOHIOB SIBJISIIOTCA BOMNpO-
coM yno6erBa. C onHO#M CTOPOHBI, Bonpoc 06 OorpaHHYeHHOH
‘NIPAMEHHMOCTH (H3HKH B GHOJIOTHMH NOTepssa Gbl BCAKHIH
CMBICJ, eciH Obl MBI PaCHPOCTPaHHIM MOHSTHE XH3HH HA
BCe SIBJIEHHS MNPHPOALI BMecTO TOro, YTOGbl YCTaHaBJIH-
BaTh Pa3JINYHs MeXKAY KMBLIMH OPraHU3MaMM M HeOAyllUeB-
JIeHHBIMH TesaMH. C Apyroil cTOpoHB, ec/iH Gbl B COTJIACHH
C OGBbIYHBIM SI3BIKOM Mbl COXPaHWJIH CJIOBO «MeXaHHKa» AJis
OIHO3HAYHOrO NMPHYHHHOTO OMHCAHHUA SIBJEHHH NPHPOABI, TO
TaKOH TEePMHMH, KaK «aTOMHas MeXaHMKa», cTajg Obl Oec-
CMBICJIeHHBIM. S He 6yny yrayGasiThesi gaJjiblie B TaKHE uH-
CTO TePMHUHOJIOTHYECKHe BONPOCH H TOJbKO AOGaBJIO, YTO
CYIIHOCTb paccMaTpHBaeMOHl aHaNOTHH — 3TO OUYEBHIHOE
AHTaroOHHCTHYECKOe OTHOLIeHHEe MEXAY TaKHMH THIHYHBIMH
CTOPOHAMH XXH3HHM, KaK CaMOCOXpaHeHHe H pa3MHOMKeHHe
HHIABHAYYMOB, C OJHOH CTOPOHBI, H HEOGXOAMMOEe AJis BCS-
KOro (H3HYeCKOro aHa/ju3a mofpasfieJieHHe OODBeKTa --
¢ apyroit. Banarogaps 3toil BaXkHOil yepTe AOMOJHHUTEALHO-
CTH NOHSITHE LeJH, 4yXKJ0e MeXaHHCTHUEeCKOMY aHaJH3y,
HaXoAUT HEKOTOPYI0 06JacTb NPHJIOXKEHHSs B GHOJOTHH.
B caMoM neie, B 3TOM CMBICJIe TeJIEOJOTHUECKYIO apryMeH-
TalHI0 MOXHO PacCMaTPHUBaTh KaK 3aKOHHYIO uepTy ¢H3HO-
JIOTHYECKOTO OMHMCAaHUS, AOMKHBIM 00pa3oM YUHTHIBAIOILYIO
XapaKrepHble CBOMACTBA KM3HH, MOJOOHO TOMY KaK B aTOM-
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~HOM - pHM3MKe NpH3HAHHe KBaHTa JeHCTBUS. -yUATHIBACTCH
IPHHLHIIOM COOTBETCTBHSI. :
O6cyxkpaass NPHMEHUMOCTb UYHCTO (H3IHUECKHX uaeh
K JXHBbIM OpraHu3MaM, Mbl, KOHEYHO, MOJAXOAHM K- KH3HH
COBEpLIEHHO TaK e, KaK H K Jio60My ApYromy siBJeHHIO
MaTepHasbHOro mMupa. Mue, ofHako, eaBa JH HYXHO NOX-
YepKHBaTh, YTO 3TA MO3HIHsS, XapakTepHas st GHOJOrHYe-
CKHX HCCJefOBaHHil, OTHIOAb He NpeiarnoJjaraer HrHOpHpOBa-
HHSI TICHXOJIOTHUEecKoil CTOpoHHl XH3HH. HaoGopor, npusHa-
HHe OrpaHHYEHHOCTH MeXaHHCTHYECKHX TMOHSTHI B aTOMHOM
¢du3uKe ckopee MOXKeT ObITb II0JE3HBIM U MPHMHDPEHHA
Kak Gbl MpOTHBOpeualluX ApPYr APYTy TOYEK 3pEHHs ¢usuo-
JOTMH W TCHXOJOTHH. B caMoM Jene, HeOGXOAHMOCTD
BBOIHTb B PacCMOTpeHHe B3aUMOJEACTBHE MEXIYy H3MEpH-
‘TeJIbHBIMH TIPHGOpaMH M OOBEKTOM HCC/IeN0BaHHS B aTOM-
HOl MexaHMKe IpejcTaBisger OJHM3KYI0 aHAJOTHIO CO CBOE-
06pa3HbIMH TPYAHOCTSIMH NMCHXOJIOTHYECKOro aHajH3a, Ipo-
HCTeKaloMWMUMH OT Toro ¢akra, 4ro JAYXOBHOE COAEpKaHHEC
HeH30eXXHO MeHseTcs, eC/IH BHHMaHHe COCpelOTOUHBAaeTcH
Ha KaKoii-HHGYIb ero onpejeseHHoi cTopoHe. Mbl Gbl yLIIH
C/AMIIKOM Jajieko OT Hallero npeaMeTa, ecan Obl CTauH
pacnpocTpaHATLCS 00 3TOH aHAJOTHH, faloLled CyLIeCTBEH-
HOe pa3bsCHeHHe NCHXO-(DH3HYECKOMY  nNapaJenn3My.
Onnako s Gbl XOTeJ NOAYEPKHYTb, UTO paccyXIeHHs Ta-
KOTO poja, Kak s 31eCb NPHBOAHJ, COBEPLIEHHO NPOTHBO-
NOJIOXKHB BCSAKHM TMONBITKAM HCKaTb B CTaTHCTHYECKOM
ONHCAHHH aTOMHBIX SIBJEHHH HOBble BO3MOXKHOCTH HJA ‘Y-
'XOBHOTO BJMSHMS Ha nosefeHne Marepuu. Hanpumep,
¢ Hallefi TOYKH 3peHMs, HEBO3MOXHO INPHAATb OJAHO3HAY-
HBI CMBICJI BBLICKa3nIBaeMOMY HHOTJa B3rJisily, COIJIacHO
KOTOPOMY BEpOSITHOCTb TOrO, YTO B TeJe NPOH30HAYT He-
KOTOphLIE aTOMHble IPONECChl, MOXKEeT HAaXOAHTbCA MOX He-
NOCpeACTBEHHbIM BJHSIHMEM BOJH. B camom nese, corJiacHo
06O6LIEHHOMY TOJIKOBaHHIO TCHXO-(H3HYECKOro mapaJie-
Ju3Ma, cBoGony BOJH CjaedyeT CYHTaTh NPH3HAKOM CO3HA-
TeNbHON XKH3HM, cBoOOJAa BOJH COOTBETCTBYeT OTIpamBJe-
HHSM OPraHM3Ma, He TOJbKO YCKOJAb3aIOMHM OT MPUUHHHO-
_MEXaHHCTHYECKOTrO0 OMHCaHHs, HO He NOAJAIOUINMCA laxe H
(u3MueCKOMY aHaJH3y B TO¥ HOBeJeHHOH 10 mpepena ¢op-
Me, Kakasi rpefyeTcs NJjs OJHO3HAYHOrO NMpHMEHeHHA CTa-
THCTHYECKHX 3aKOHOB aTOMHOH MexaHukH. He mnyckasco
B Mera(u3HuecKHe CIEKYJALHH, 5, MOXKaayi, Mor 6ul ao6a-
BUTb 00 aHa/H3e CaMOro MOHATHS OGBSCHEHHS CAeAylollee:
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anbdoit U OMerofi Takoro aHaJju3a AoJXeH ObITb OTKa3 OT
oGbsicHeHHs1 Hailell COGCTBEHHO# CO3HATEJNBHOH HeATel]b-
HOCTH.

B sakiioueHHe MHe efiBa JIH HYXHO 0c0060 TNOAYEpPKH-
BaTh, YTO HU B OJHOM H3 CBOHX 3aMEYaHUH § He HMen
B BHAY BbIPA3UTb KAaKOH-JIHOO CKENTHIH3M IO OTHOLUEHHIO
K OyayuieMy pasBHTHIO (PH3HUECKOH H GHOJIOTHYECKOH HayK.
Takoii cxenTHUH3M M B caMoM Jjeje Obli Obl Jajek OT
Mbicel (H3HKOB B HacTosimlee Bpems, KOrla HMeHHO
npHSHaHKe OrpaHHueHHOro Xapakrepa HaMIHX CaMbIX oOC-
HOBHBIX MOHATHIl NPHUBEJO HAaC K TAKOMy 3aMeyaTejbHOMY
pa3BuTHIO Hauleill HaykH. ToyHO Tak e H OTKa3 oT 0OBAC-
HeHHs XH3HH He TOMeHIa] YAHBHUTEJbHOMY IpOrpeccy BO
BCeX OTpacjisx GHOJIOTHH, BKJIOYasi Te, KOTOpLle OKa3aJHCh
CTOJIb TIOJIE3HBIMH B MCKYCCTBEe BpaueBaHHA. Jlaxe ecln Mbl
He MOXKeM TIPOBECTH pe3KOil rpaHH MeXJy 3J10pOBbeM U 60-
JIe3Hbl0, Uil CKeNTHIM3Ma, KOHEYHO, HeT MecTa H B TOH
crelHasbHON 06AacTd, KOTOpas SBJSETCS IpeaMeToM
storo Kosrpecca. He cienyer Tosbko cBopauuBaTh ¢ 60Jb-
1IOH JOpPOTH mperpecca, MO KOTOPOH € TaKHM yCnexoM LIJIH
yueHble, HauyHHas C OCHOBomoJarawmoumx pabor Punsena'’,
H KOTOpasi XapakKTepH3yeTcsi CaMblM TECHBIM COYeTaHueM
MexXAy H3yueHHeM JeueOHbIX 3((dEeKTOB CBeTOTepanuu H
H3ydeHHeM (H3NYECKHX ee CTOPOH.

I Hunabe ®umszen (1860—1904) — matcknit MeAMK W GHOJOr, M3BECTs
Hbil CBOHMM HCC/JENOBAaHHSIMH IO cBeToTepanui. — [Ipum. ped.
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bBuoJiorus
31
aToOMHas (PH3HKa

1937

B eccMepTHble TpyAbl [ansBasu, OTKpBIBUIME HOBYIO
3MOXy BO Bcex 00JacTaX HayKH, NpeICTaB/aloT Gae-
CTAIIYI0 HJUIIOCTPAlMIO YPe3BbYaHHOH INIQIOTBOPHOCTH
TECHOTO COYETAHMSI HCCIeJOBAHHI 3aKOHOB HEXHBOW MNpH-
POJBI C M3y4eHHEM CBOWCTB JKHBBIX OPFaHH3MOB. B HacTOS-
IeM AOKJaajfe Obi10o Gbl IO3TOMY YMECTHO CHenaTb 0030p
TOro, KaKk Ha NPOTSDKEHHH CTOJNETHH yueHble CMOTpE/in Ha
BOMNPOC O CBSI3H MeXAy GH3HKOi H GHOJNOTHEl, H B ocoGeH-
HOCTH OOCYAMTb NMEpCHNeKTHBhI, CO3MAaHHbIe B 3TOM OTHOLUE-
HHH HeoObluaiiHBIM Pa3BHTHEM AaTOMHOH TeOPHH 3a MOCJeA-
HHe TOJBl.

YiKe Ha 3ape HayKu aToMHasi TeopHs Owlia B LeHTpe
BHMMaHHs B CBSI3H CO CTPEMJIEHHEM JIOCTHIHYTb BCeoOBb-
eMJLIOILero NMpeJCTaBJeHns] O BEJHKOM Pa3HOOOpasHH siBJe-
HHit npupoanl. Tak, yxe JIeMOKDHT, ¢ TaKo# riyGOKO# HIH-
TyHLHe# HacTauBaBLIMH Ha& HEOOXOAHMOCTH aTOMHM3Ma I
BCSKOTO  PAalMOHAJBHOrO  OGBSICHEHHST ~ OOLIKHOBEHHBIX
CBOMCTB MaTepHH, KaK HM3BeCTHO, MNbITAJCHA HCIOJb30BaTh
ATOMHCTHUECKHE HJeH TaKkKe H [Js 0GbsACHeHHs CBoeoOpa-
3Usi OPraHMYecKOH JKH3HH M JaXKe 4eJOBEYECKOH ICHXOJO-
run. PaHracTHYeCKMH XapakTep TaKMX KpaHHHX Mare-
PHAJIHCTHYECKHX NpeACTaBJeHHIl BbI3BaJ €CTECTBEHHYIO peak-
uHio y Apwucrorensi, B COBepIIEHCTBE BJafieBLIEro BCeMH
COBPeMEHHBIMH €My NO3HaHHAMH B (H3HKe H GHOJOTHH;
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3Ta peaklHs MpHBeNa ero K IOJHOMY OTPHLAHHIO aTo-
MHCTHYECKOHl TEODHH H K TOMLITKE CO3[aTh Ha OCHOBe HAef,
KOTODHI€ MO CYLIECTBY SABJSIOTCS TeJeOJOTHYECKHMH, CH-
CTeMy JIOCTATOYHO IIMPOKYI0, YTOGH YYMTHIBaThb BCe
goratctBo sBJIeHHAi mnpuponabl. IIpeyBeauuennss B yueRud
Apucrortenss GbIIM B CBOIO Ouepelb SICHO BHISIBJIEHH B pe-
3yJbTaTe MOCTENEHHOIO O3HAKOMJIEHHS C 3JjeMeHTapHHIMH
3aKOHAMH INPHPOAL!, CNpaBelJIMBHIMH KakK JIJsi Heonylle-
BJIEHHBIX TeJ, TaK H AJ XKUBbIX OPraHH3MOB.

Ecau nymath 0 TOM, Kak ObliM YCTAHOBJIEHB MPHHIMAME
MeXaHHKH, KOTOphle B jaJjibHeiilieM JHOJ/IXKHEI GbIIH CTaTh
¢ynnamenToM (GHU3HYECKOH HAYKH, TO B ITOM CBSI3H HHTe-
pecHo ysiICHHTb ceGe, YTO OTKpHITHe ApXHMEJOM NpHHIMMNA
pPaBHOBECHS IJIaBAaIOLIMX TeJ, COTJIACHO XOpOLIO 3HaKOMOM
JiereHzie, NOACKa3aHHOe eMYy OILIyIIeHHeM JIErKOCTH ero Tena,
NOrPY>KEHHOTO B BaHHY, MOIVIO TOYHO TaK K€ BO3HHKHYTb
M HAa OCHOBaHHM OGBIXEHHOrO OMBITa, OTHOCSALIErocs K IO-
Tepe B BeCe KaMHs, ONYIIeHHOro B BoAy. TOuHO Tak Xe
ClefyeT CYHTaTh COBepIeHHO CJay4yafHbIM, yto I anunei
NpHleN K OTKPHITHIO (yHIaMeHTaJbHBIX 3aKOHOB JHHA-
MHKM, Ha6/0flasl, KaK Kayaercsi JIOCTPa B MNPEKPacHOM
ITusanckom coGope, a He rasins HAa peGeHKa Ha Kayessix.
Onnako Ast pacTyuiero NOHMMAHHS CYIUECTBEHHOTO EIHH-
CTBA NPHHLMINOB, YNPaBJSAIOLHX SBJACHHSMH NPUPOALI, Ta-
KHe YHCTO BHEIIHHe aHaJIOTHH MMeJH JIHIIb MaJjo 3HayeHus
10 CPaBHEHHIO C IVIYGOKO KOPEHSU[UMCS CXONCTBOM MEXKAY
XKHBbHIMH OPTaHH3MaMH H TEXHHUECKHMH MeXaHH3MaMH; 3TO
CXOACTBO ObLIO BCKPHITO NMPH M3Y4EHHH aHAaTOMHH H QH3HO-
JIOTHH, KOTOPO€ TaK HHTEHCHBHO BeJOChb B 3noxy Bospo-
XKJeHHs1, 0coGeHHO 31ech, B MTanun.

[TepcnekTuBbl, oTKphIBlIHECs Gaaropaps ycrnexy HOBOToO
SKCMEePHMEHTAaJbHOTO NoAXolda K (ujocodHH ecTecTrBO3Ha-
HHsl, OBbIIH BCTPeYeHH C SHTY3Ha3MOM; S5TOT SHTY3Ha3M
B OQHHAaKOBOH Mepe NOANEpPKUBAJCA Kak pacllipeHHEeM
KapTHHLI BCEJEHHOH, KOTOpPbIM Mbl 00si3aHbl NPOHHLATENb-
HoctH KonepHuka, Tak H pasbscHeHHeM MeXaHH3Ma KPOBO-
obpalleHHsi B TeJaX MKHUBOTHBIX, HayajJo KOTOPOMY ToJo-
XKuA0 BeJHKoe Roctuxkenue I'appesi. IToxkany#, sipue Bcero
3TOT 3HTY3Ha3M BhIpasuics- B TpyAax Bopessan, koropomy
yAanoch pasbACHHTb € TAKHMH TOHKHMH MNOAPOGHOCTAMH
GYHKUMHM CKeJeTa ¥ MBILI NPH ABHXXEHHUSX >XHBOTHBIX.
Knaccuuecknii XapakTep 3THX TPYAOB HHCKOJBKO He yMa-
JIfleTCA TNONBITKaMu camoro Bopenau u'ero nocienosareiiei
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O6BACHUTh TAKKE ¥ HEPBHYIO HesATeJbHOCTh ¥ CEKpeuHio
KeJle3 MpH NMOMOUIM NPUMHTHBHBIX MeXaHHUECKHX MOJesef;
WX OueBHJHAS MPOM3BOJBLHOCTL H TPY6OCTH BCKOPE BbI3BAJH
o6m1y10 KPHTHKY, O KOTOPOR 10 CHX MOp HanoMHHaeT moJy-
HPOHHYECKOE MPO3BHILE <«ATPO-(DH3UKOB» !, MNpPHUCBOEHHOE
mkone Bopesnn. 3popoBoe B KOpHe CTPEMJIEHHe NPHJC-
KHTb K (PU3HOJIOTHYECKHM MpolleccaM BCe YBeJIHYHBAIO-
IiHecs NO3HAHHA B 06JACTH THIHYHO XMMHUECKHX MpeBpa-
LleHH#l, Halie[lllee TAaKOrO BOCTOPXKEHHOro MNpeiCTaBUTENs
B aune CusabBHyca, BCKOpe NMpHBEJO K OMIO3HIHH, BHI3BaH-
HOH mpeyBeJHYeHHEM IOBEPXHOCTHOTO CXOACTBA MEXAY
nepesapuBaHueM M ¢epMeHTanHed, ¢ OMHOH CTOPOHBI, H
NpoCTeHIINMY HEOPraHWYeCKHMH peaKUHsAMH —C APYrof,
a TaKxKe HEOCMOTPHTeJbHbIM IMPHJIOXEHHeM HX K JeueG-
HBIM neaaM. DTa ONNO3HLUMA BHPasuiachb B TPO3BaHHH
«ATPO-XHMHSA», NPHCBOGHHOM TaKHM IpeXAeBpeMeHHbIM
MONBITKaM.

Ilns Hac npuuHHBL HeyAau 3THX NepBHIX HCClefoBare-
Jiefi, CTapaBIUMXCS HCMOJMb30BaTh (DHU3HKY H XHMHIO IJIs HC-
uepnbIBaoero OObSICHEHHS! CBOWCTB JKHBHIX OpPraHH3MOB,
BrosiHe oueBnmHn. Torma eie He HacTynuiao Bpems Jla-
BYa3be, pacKphiBlllee 3JeMeHTapHble NMPHHIMUML XHMHH, KO-
TOpPble JOJIKHBLI GbLJIH HaTh KJOY A8 NOHMMaHHus mporecca
NOBIXaHHS, a MO3[JHee COCTaBHTb OCHOBY MJISl Pa3BHTHSA TakK
HasbiBaeMoii opranuueckoin xumuu. Ho, kpome Toro, a0 OT-
xpuiTuil TanbBaHu ocTaBajach CKpbITOH ewle onHa ¢yHnaa-
MeHTaJIbHas CTOPOHA 3aKOHOB (u3HKH. OueHb NMOYYHUTENBLHO
AyMaTb, YTO 3epHO, KOTOpoMy B pykax BoabThl, Dpcrena,
®apanes 1 MakcBeana CyXKAeHO GbIO Pa3BHTLCS B CTPOH-
HYI0 CHCTEMY, COMEpPHHYAIOLIYI0 10 3HAaYEHHIO C MeXaHH-
koit HblooToHa, 3apommsoch M3 HCCAefOBaHHH, HMEBLIHX
6uosornyeckyio uesab. [eiictBuTenbHo, TpyaHo ceGe npea-
CTaBHTb, YTOOBHl MpOLECC, KOTOPLIA MPHBEJ OT ONbITOB
C Had’IeKTPU30BAHHBIMH TeJaMH, KaKHMH IJIOZOTBOPHLIMH
On! OHM HM 6bliM B pykax ®paHKIHHA, K H3Y4YEHHIO rajbBa-
HHYECKHX TOKOB, MOI Obl OCYLIECTBHTHCS, €ClH Obl 4yBCT-
BHTE/bHbIE NMPH6OPH, HeoGXonuMble A OOHapykKeHHs Ta-
KUX TOKOB (KOTOphle Tenepb Tak JIerKo cO3JaloTcs), He
O6b 6B MpefoCTaBeHH caMoil MPUPOJOH B BHAE HEPBHbLIX
TKaHell BBICIIMX XKHBOTHBIX.

U «SITpOC» — MO-rpeveckd MeNHK; TakuM 06pa3oM, «ATPO-QPHIUK»
O3Hayaer <MeAuKo-QH3NK». — [Ipum. ped.
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3nech HEBO3MOXHO HaGpocaTh flaXe B OGIIMX uepTax
noTpsicaiollee pa3suTHe GU3NKH H XMMHH cO BpeMeHH [asb-
BaHH WJIM NEPEYHCJIHTb OTKPLITHS BO BCEX OTpacifix GHOJO-
THH 3a nocJjefiHee ctojeTHe. HaM HOCTaToYyHO HAaMOMHHThL O
Hay4yHBIX HaNpaBJeHHfX, MAYIIHX OT TPYAOB MEPBHIX HC-
cienosatesedl, Maabnurn n Cnannanumanu !, paGoTaBIUMX
B 3TOM IOYTEHHOM YHHBEpCHTeTe, K COBPEeMeHHOH 3MGpHo-
JIOTHH H COOTBETCTBEHHO OaKTEDHOJIOTHHM; HJIH e OT ca-
Moro l'anbBaHH 10 HeNAaBHHX 3aXBaThIBAIOIIHX HCCJEN0Ba-
HHH HepBHBIX MMIYJbcOB. HeCMOTpsl Ha NOCTHrHYTOEe TaKHM
006pa3oM rayGokoe MOHUMaHHe (H3MUECKOH M XMMHYECKOIT
CTOPOHBl MHOTHX THNHYHBIX OHOJIOTHYECKHX peakuHuii, H3y-
MHTE/IbHAS] TOHKOCTb CTPOEHHSI OPraHH3MOB H HX GOraTcTBO
CBI3aHHBIMM MeXAy cOGOH peryJHpyIOmIHMH MexaHHU3MaMH
BCe ellle 3aXOAST TAK AaJeKo 3a Ipelesibl BCAKOTO OIbITA,
OTHOCSILErocst K HeXXHBOH NMPHPOZeE, YTO MBI YYBCTBYeM ceGst
CTOJIb K€ OTHAaJeHHHIMH, KaK W paHbile, OT OObACHEHHS
caMOH 3XHM3HHM Ha (HH3UKO-XUMHUecKoii ocHoBe. JleficTBu-
TeJIbHO, KOrga Mbl NPHCYTCTByeM INDH XKapKHX CIopax o
3HaYyeHUH AN 3TOH npobJeMbl HeJaBHHX OTKPHITHH OTpaB-
JISIOIIHMX 3¢p(PeKTOB M reHepaTHBHBIX CBOHCTB TaK Ha3biBae-
MLHIX BHDYCOB, TNepei HaMH BCTaeT CTOJb K€ OCTpas
IUIeMMa, KaK Ta, C KOTOPOH CTOJKHyJauch [leMOKpHT H
Apucrorens.

IIpn Tako#i cuTyaunu HHTEpec CHOBa COCPELOTOUH-
BaeTcsi Ha aTOMHO{l TEeOpHH, XOTS H Ha COBEpLIEHHO ApY-
roMm (one. C Tex mop Kak [ aldbTOH C TaKUM PELIUTETLHBIM
yCNexoM HCIHOJb30BaJ aTOMUCTHYECKHE MpeJcTaBAeHHs A
Pa3bACHEHHS] KOJHYECTBEHHbIX 33aKOHOB, YNPAaBJ/SIOUHX CO-
CTaBOM XHMMHYECKMX COeJMHEHHIH, aTOMHasi TE€opHs CTaHo-
BHUTCA B XHMHM HAJeXKHBIM DYKOBOASIUHM MPHHLIHIOM H
HeoOXOIHMO OCHOBOH BO BCeX pacCyxIeHHsX; a 3ameuya-
TeJbHOE COBEPIIEHCTBO TEeXHHKH 3KCIepuMeHTa B (H3HKe
aJlo HaM Jaxe CPeACTBO [Js M3y4YeHHs SBJAEHHH, NpsIMo
3aBHCAIIMX OT JAefCTBHS MHIMBHAYaJbHEIX aTOMOB. Takum
o6pa3oM, 3TO pa3BHTHE YCTPaHUJIO NMOCJAENHHE CJeldhl Tpa-
HHIHOHHOTO TNpeApaccyfka, yTBepxkjasuiero, 6yaro 6l
H3-3a Tpy6OCTH HAlUWX OPraHOB YYBCTB BCSIKOe NOKa3a-
TeJbCTBO NEHCTBHUTENBHOTO CYIIECTBOBAHHSI aTOMOB HaBeKH
OCTaHeTCss 3a MNpeleNaMH [IOCATaeMOCTH 4YeJOBEUeCKOro

! Manennrs  (1628—1694) — nranbauckuit Bpay u anartom; Cnan-
aauuann (1729—1799) — nraabsauckuii GHonor. — Hpun. ped.
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onmta. Ho, kpome TOro, oHo OGHapyXKu/o B 3aKOHaX IpH-
poH emte Gojee ry6OKHe YEPThl aTOMHCTHYHOCTH, 9EM TE,
KOTOpble BbIPa)KeHbl B CTapoM YYEHHH 06 orpanuueHHoH
NeauMocTH MaTepHH. J{eCTBHTENIbHO, MBI Y3HAJH, YTO IJIS
TOro, uyTo6bl OXBaTHTb COGCTBEHHO aTOMHBIE sBJACHHA,
JIOJKHA GHLITh CYIIECTBEHHO pacllipeHa camas chCTeMa Mo-
HSITHH, KoTOpas Gbija MPHrofHa KaK JJIS OMHCaHHs Hallero
ONBITa TOBCENHEBHON MXH3HH, TaK H Ans (GOpMYJIHPOBKH
Bcefi CHCTEMBI 3aKOHOB, KOTOpDBIM TMOXYMHSIETCS MOBENEHHE
MaTepHu B ee Macce; Ha THX 3aKOHaX M NMOCTPOEHO TO BHY-
IHTebHOE 3/aHHe, KOTOpPOe HMEHYeTCs K/IacCHIeckoH du-
3nKoifi. It TOro uTOGbl OLEHHTh Te BO3MOXHOCTH, KOTOPBIE
5Ta HOBasi TOUKa 3peHHss (GHUIOCOGHH ecTeCTBO3HAHHS NAeT
JUI PAlMOHANBLHOrO MOAX0AAa K (pyHAaMEHTaJabHBIM MpO-
GieMaM GMOJIOTHH, HaM NpHIETCS KPaTKo HANOMHHTH TVIaB-
Hble HAMpaBJeHHs DPa3BHTHS, MPUBELIETO K Pa3bACHEHHIO
MOJIOXKeHHs] B aTOMHOH TEOpHH.

OTnpaBHLIM NYHKTOM COBpeMeHHOH aTOMHOH (HH3HKH
6hi10, KaK H3BECTHO, NPH3HAHHE ATOMHOH IPHPOALI CaMOro
siekTpuuectBa. Ha Hee BmepBble YKasaH 3HAMEHHTHIE uc-
crnenosanusi Papajes 0 raJbBaHHYECKOM 3JEKTPOIH3E, H
3aTeM OHa Gbla OKOHUATENbHO MOATBEpKIeHa (BaKTOM H30-
JIMPOBaHHsl BJEKTPOHA B MPEKPACHBIX sIBICHHIAX 3JIeKTpHYe-
CKOTO paspsifia B pa3pexXeHHbIX rasax, sB/eHUsX, IpUBJIEK-
IIHX K cebe Takoe BHHMaHHe B KOHIe NpOILIOro CTOJETHS.
BuecTamMe HccaenoBaHHs ToMmMcoHa BCKOpe BbIICHHJIH
CYIIECTBEHHYIO POJb 3JeKTPOHOB B CaMbIX pasHoobpa3s-
HBIX (PU3HYECKHX H XHMHUECKHX SBJICHHAX. Haure 3HakoM-
CTBO CO CTPYKTYDHbIMH €IHHHIAMH MaTepHH 6blJ10, OJHAKO,
ele HemoJHbIM BIUIOTh 10 OTKpHITHs PesepdoploM aToM-
HOrO Spa — OTKPHITHA, YBEHHaBUIErO €ro HOBATOPCKHE
TPYAbl O CNOHTAHHBIX PaJHOAKTHBHBIX npeppalleHHsX He-
KOTOPHIX TAMENbX dJeMeHTOB. [lefiCTBUTENBHO, STO OTKpHI-
THe BmepBHe Han0 GeccriopHoe OGbACHEeHHe HEeH3MeHSIMOCTH
5/eMeHTOB B OGHIKHOBEHHBIX XHMHUECKHX peakuusx, B KO-
TOPBIX KpOLIEYHOe THXKeJoe SApO OCTaercs 6e3 H3MEHEHHH,
a aaTparuBaeTcs TOJNbKO pacrpefesieHHe JITKHX 3JeKTpo-
HOB BOKpyr Hero. CBepx TOro, 3TO OTKpbITHE HdeT obbsic-
HEeHWe TNPOHCXOMJEHHIO eCTeCTBEHHOH PalMOAKTHBHOCTH,
B KOTOpPOR MHl HaGJIofaeM B3pbIB caMoro sifipa; OHO passb-
SCHHJIO TaKXke H oGHapyxeHHyio Pesepdopiom mNosjHee
BO3MOKHOCTb BHI3BATh [peBpallleHHs 5JeMeHToB GomGap-
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OMPOBKON TSXEJbIMH YacTHItaMH C OOJIbIIOH CKOPOCTbHIO,
KOTOpble, CTaJIKHBasiCb C sAPaMH, MOTyT BHI3BATL HX
pacnan.

Mol oroun 6 CIMIIKOM JaJIeKo OT MpejiMeTa Hallero
JIOKJIafa, ecyii Obl CTaJH YrJyOJaTbCsl Aajbllle B UYIECHYIO
HOBYI0 06JacTh HCCJe[NOBaHUMH, OTKpHIBLIYylocs 6Jaronaps
H3Y4YeHHI0 AJEpHBIX MpeBpailleHuii; ata o6Jaactb Gyaer on-
HUM M3 IVIaBHBIX [pPEJMETOB JHCKYCCHH cpeld (HH3UKOB
Hacrosiero cbesja. Jns Hamux paccyxkAeHHA HauGojee
CyLIeCTBeHHBIM SBJSIOTCS, OAHAKO, HE 3TH HOBHIE OTKpHI-
THSl, a4 OYeBHAHAas HEBO3MOXKHOCTb HCTOJKOBaTb OOGHLIYHLIE
¢u3nyeckMe H XHMHUYeCKHe ONbITHble (akThl Ha OCHOBaHHH
OJHHX TOJIbKO CBOHCTB atoMHO@l Mofeau Pesepdopna (xo-
TOpble caMH 1O ce6e NMPOYHO YCTAHOBJIEHHI), eC/IH NPH FFOM
He OTCTYNHTb CaMhIM pajHKaJIbHBIM 06pa3oM OT KJaccEye-
CKMX HJeli MEXaHHKH M 3JeKTpoMarsetuamMa. B camom
Hene, Xotsi MexaHnka HbioroHa M nosBosausa NPOHHKHYTH
B TapMOHHMIO JBHIKEHHSl IJIaHEeT, BLIPAXKEHHYI0O 3aKOHaMH
Kennepa, Mexanumuyeckne wMozneau, nomno6ubie ConHeuHOM
cHCTeMe, He BIIOJHE YCTOAYMBLI B TOM CMHICJIE, UTO OHH He
HMEIOT TeHIeHLUHH BO3BpallaThcd B MNepBOHayaJbHoOe CO-
ctosiHHe, OyAyuH BbIBeleHbl W3 HEro KakHM-JIH0GO BO3MYIle-
HueM. CBoficTBa CTaGHJIBHOCTH TaKHX MoJeJefl sBHO He
00J1afal0T JOCTAaTOYHLIM CXOACTBOM C a6COJIIOTHON BHYTpeH-
Hell CTaGUJIBLHOCTBIO 3JIEKTPOHHBIX KOH(HI'ypauui# aToOMOB,
6narogaps KOTOpPOH KaXnIbi#i 3sjeMeHT o00jagaer CBOHMH
XapakTepHBIMH cBoficTBaMH. fIpue Bcero sta cTaGHJIBHOCTb
nposiB/sieTcs: B CINEKTPaJbHOM aHajaH3e, OGHADYXKHBLIEM,
KaK H3BeCTHO, YTO Yy KaxXJOro 3JeMeHTa HMeeTcs CBOH
XapakTepHbIil CNEKTpP, COCTOALIHA K3 Pe3KHX JHHHH M Ha-
CTONIbKO He 3aBHUCALUHA OT BHEWIHHX YCJOBHH, YTO Xapak-
Tep CrneKTpa maer crnocol omnpejeseHHsi, M3 HaGJIOJNeHHH,
MaTepHaJbHOrO COCTaBa JaxKe CaMbIX YAAJieHHbIX 3Be3n.

Ho kaiou x paspemieHHio 3Tolt AujaeMMbl yxe OblJl Haii-
led TlnaHkOM, OTKpBHIBIIHM 3J€MEHTapHbId KBAHT MAEHCT-
BUsl. OTKpBITHE 3TO ObLIO pPe3y/abTaToOM (PU3HYECKHX HCCe-
HKOBaHHH COBEpLIEHHO HHOr0 HamnpasieHusi. Kak H3BeCTHo,
IMnauxk npuimen x cBoeMy (yHIaMeHTaJbHOMY OTKDHITHIO
nyTeM OCTPOYMHOro aHajJu3a TaKHX CBOHCTB TeNJOBOro
paBHOBeCHS MeEXJYy Martepued H H3JayueHHEM, KOTOphie
B CHJY OOUIHX NMPHHIMIIOB TEPMOJHHAMHKH MOJKHH OHTb
COBEpLIEHHO He 3aBHCHMBIMH OT Te€X HJIH HHBIX CBOHCTB Ma-
TepHH, a 3HAYHT, W OT TeX WJIH HHBIX HAei 00 aTOMHOi
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crpykrype. CyliecTBOBaHHE 3JI€MEHTapHOro KBaHTa HencT-
BHSL BHIpaXaeT HOBOe CBOACTBO WHAMBHAYaJbHOCTH ¢u3n-
YECKHX TpOLEeCCOB, COBEPLIEHHO UYYXK[0€ KJIaCCHYECKHM
33KOHAM MeXaHHKH H 3JIeKTpOMarHeTuama; OHO OrpanuiH:
BaeT HX CNpaBelJIHBOCTh TeMH sIBJEHHsSMH, B KOTOPbIX BeJd-
uMHBl Pa3MePHOCTH JeHCTBHA BEJHMKH MO CPaBHEHHIO CO
3HayeHHeM eNHHHUYHOIO KBaHTa, JaBaeMblM HOBOM aTOMH-
cTHYecKOol mnocTosuHoil IlnaHka, DTo yCJOBHE HM B KaKoil
‘Mepe He BHINOJHAETCA AJIsi 3JeKTPOHOB B aroMax, XoTd eMy
¢ u3GBLITKOM YIOBJETBOPSIOT SiBeHHS B OOBIYHBIX (PH3HUe-
cKkux onbitax. W [peiicTBUTENBHO, TOJIBKO CYyLIeCTBOBaHHE
KBAaHTa JAefCTBUsl NMPENATCTBYET CJMSHHIO 3JIEKTPOHOB C slI-
pOM B HeATPa/IbHYIO TAKENYI0 YaCTHIY MpPaKTHYECKH 6ec-
KOHEUHO MaJioro pasmepa.

[Mpusnanue TaKOro TMOJIOKEHHs TOTYAC XKe HaABEJO Ha
MBIC/Ib OMHCHIBATh yIepKaHHe KaxAOro 3JEeKTpOHAa noJjieM
‘BOKPYT $iipa KaK HenpepbiBHbIA DSl HHAWBHAYAJbHHX MPO-
11eCCOB, KOTOpbIe MepeBOAAT aTOM M3 OJHOrO M3 TaK Hashl-
BaeMbIX ero CTalMOHApHbLIX COCTOSIHHA B Apyroe Takoe xe
COCTOSIHHE C HCTYCKaHHEM OCBOOOX/EHHOH 3HePrHH B BHAE
eMHHYHOTO KBAHTA 3JEKTPOMAarHHTHOTO H3JyYeHHs. Ira
‘Mes BHYTPeHHE CPOJHHM 3JHHIUTEHAHOBCKOMY YCNEIIHOMY
TONKOBaHUIO (OTO3MEKTpHYEcKoro sdderra, cTonb yGeau-
TeJbHO MOATBEPKAEHHOMY MNpeKkpacHbiMHu paGotaMu ®paHka
u Tepuna Hax BO3GYXJEHHEM CNEKTPaJbHHX JHHHA YyAa-
paMH 3JieKTpoHOB 06 atoMbl. Ona fasna He TOJBKO Nps-
Moe OGBbsCHEeHHe 3araJouyHbIX 3aKOHOB JIMHEHYATHIX Crek-
rpoB, pacnyTaHubix BansMepom, PunGeprom u PurieM, HO
M NOCTeNeHHO NpHBEJA K CHCTeMaTHYecKoH KJaacchpHka-
KM, Ha OCHOBe CIEKTPOCKONMHUYeCKHX HNaHHHIX, THINOB CTa-
(HOHAPHOH CBSI3H KaXKJOTO 3JIEKTPOHAa B aTOMe; 3TO 1ano
noJiHoe oObsCHEHYE 3aMeyaTesbHbIM 3aBHCHMOCTSM MeEXAY
(H3HYECKUMH H XHMHYECKHMH CBOHCTBAMM 3JIeMEHTOB, —
3aBHCHMOCTAIM, BLIPaXeHHHIM B 3HaMeHHToH Tabaulue
MengeneeBa. Takoe TOJKOBaHHe CBOIICTB MaTepPHH Ka3aJlOCh
OCyILeCTBJIeHHEM ADeBHero Hieasa -— CBeCTH ¢GopMyJaHpoBa-
HHe 3aKOHOB MPHPOILI K PACCMOTPEHHIO TOJIbKO YHCeN,—Ipe-
BOCXONALIMM naxe MeuThl mudaropeiines. OcHOBHOe mpen-
noJioyKeHHe 06 MHAHBHAYaJbHOCTH aTOMHBIX NPOIECCOB O3HA-
12J10 B TO XKe BpeMsi HeH3GeXKHbl OTKa3 OT YCTaHOBJIEHHS
JIeTaJIpHOH NPHYMHHON CBA3H MeX1y (H3MYeCKHMH COObI-
THSMH, CYIleCTBOBaHHEe KOTODOH OblJO B TeueHHe CTOJeTHH
6ecCnopHOil OCHOBOH (QHJI0COQHH eCTeCTBO3HAHUS,
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O Bo3BpaileHMH K Cnoco0y ONHCAHHA, COBMECTHOMY
C NPHHIHUIOM NPHYMHHOCTH, He MOIJIO GHITb M peuH; 3TO
OJHO3HAYHO HCKJIOYaJOCh PA3HOOGPA3HKIMU ONBITHHIMH (aK-
tami. C Apyroii CTOpOHHI, BCKOpE YAaJiOCh PacCLIHPHUTh Mep-
BOHayaJibHBIe IPHMHTHBHEIE MONMBITKY YYeCTb B aTOMHOH Teo-
PHH CYlIeCTBOBAHHE KBaHTa AeHCTBUS M Pa3BUTh MX HACTOs-
IIyI0, CYIIeCTBEHHO CTaTHCTHUECKYI) aTOMHYIO MeXaHHKY,
AtomMHas MexaHHKa BMNOJIHE CpPaBHHMa 1O CBoell mnocJaeno-
BaTeJbHOCTH H IOJIHOTE CO CTPYKTYpPO#H KJacCHYecKoi Mexa-
HHKH, PallMOHAJbHLIM 0606LIeHHeM KOTOPOi OHA H ABJSETCS.
YcraHoBieHHEM 3TOM HOBOH TaK Ha3blBaeMoll KBaHTOBOM
MEeXdHHKH MBI, KaK H3BeCTHO, 0053aHbl Npexje BCEro HM3o-
OpeTaTeJbHOCTH M OCTPOYMHIO MJajllero MOKoJeHHs: ¢pH3H-
koB. HesaBucuMO OT mnopasHTeJbHOH MJIONOTBOPHOCTH
KBaHTOBO# MeXaHHKHM BO BCeX 06/1aCTX (HM3HKH U XHMHH,
OHa CYIIeCTBEHHO pa3bsACHHAA H (GHIOCODCKYI0 OCHOBY
aHa/lU3a M CHHTe3a aTOMHBIX sBJeHHH. B camom gene, Ha-
yaTbli OAHMM H3 TJIaBHBIX OCHOBaTeseil KBaHTOBO Mexa-
uuky, IefisenGeprom, nepecMoTp AJasi 3TOfl 06JacTH CaMoii
11po6eMbl HaGJIIOfeHHS PHBEJ K PaCKPBITHIO paHee HTHOPH-
pPyeMBIX NMPeANnoChIIOK s ORHO3HAYHOrO NMPHMEHEHHUsT Iaxe
CaMbIX 3J7ieMeHTapHbIX NMOHSTHH, HA KOTOPLIX OCHOBAHO OIH-
caHue sIBJeHH# npHpoAbl. 31ech PelIaloUAM SBJASETCS MPH-
3HaHHe TOro, YTO BCAKas INONBITKA aHAJH3HPOBATb OGbIy-
HbIM, TIPUHATHIM B KJacCcHuecKoil (hH3HMKe IOPSAKOM «HHIH-
BUAYaJbHOCTb»  aTOMHBIX  NpoLleccOB, OGYCJOBJIEHHYIO
KBAHTOM [efiCTBHsI, HEIPEMEHHO CpbiBaercs H3-3a HeH3Gexx-
HOTO B3aHMOJEHCTBHA MeXAy HcCIedyeMbIMH OOBEeKTaMH H
H3MEPHTEeJbHBIMH nNpHOOPaMH, HeOOXOAMMBIMH MJsI 3TOrO
HCC/eJOBaHHS.

IIpsIMBIM CJIeACTBHEM 3TOH CHTyalHH SIBJSETCH TO, 4TO
HabJIOleHHsT Haj TMNoBeJleHHeM aTOMHBIX OOBEKTOB B pas-
HbIX 3KCMepPHMEHTaJbHbIX YCTaHOBKax He MOTyT ObITh, BO-
oflue ropopsi, CKOMOHHHPOBAHE OGLIYHBIM B KJIACCHYECKOH
¢usnke cnocoboM. B wactHocTH, mo6asi MbpICAMMasi mpole-
Aypa, UeAblo KOTOpO# Obljia Obl JIOKAJH3aLUs B NMPOCTPAH-
CTBe H BpEMEHH 3JIEKTPOHOB B aTOMe, HEH30eXKHO BLI3OBET
NPHHIHIHAJIBHO HEKOHTPOJHPYEMBIE OOMEH KOJHYeCTBOM
NBHXKEHHSI U 9HepTHeH MeX1y aTOMaMH H U3MEPUTEJbHLIMH
CpencTBaMH, a 3TOT OOMeH MNOJHOCThIO pas3pylIAT Te 3a-
MeyaTeJbHbIe 3aKOHOMEPHOCTH, KOTOpble CBSI3aHBI C YCTOM-
YHBBIMH COCTOSIHHSIMH aToMa M OOGYCJOBJEHH KBaH-
ToM neiictBus. M o6GpatHo, mockoabky caMasi (GopmyJu-
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pOBKa 3THX 3aKOHOMEpHOCTeH Tpe6yer MpUMEHEHUS 3aKO-
HOB COXpaHEHHsI SHePrHH W KOJHYECTBA ABHMKEHHs, HCC/Ie-
JOBaHHe MX CBSI3aHO C MPHUHUMMHAJbHBIM OTKa30M OT JIOKa-
JIH3AMAN OTJeJbHEIX 3JIEKTPOHOB aTOMa B NPOCTPAHCTBE I
BpeMeHH. Te CTOPOHBI KBAaHTOBBIX siBJIeHH i, KOTOpHe OOHa-
PYXUBAIOTC NPH TAKOrO pOJa B3AMUMHO HCKIIOHAIOUIMX
yCJIOBHSIX, OTHIOAb He MPOTHBOpeYaT APYr ApYry; HX cje-
Jyet, TakuM 0Gpa3oM, PacCMaTpHBaTh KaK HONOJIHHTE]b-
Hble B COBCEM HOBOM CMHCJe. B camoM pene, TOHYKa 3peHHs
«JIOTIOIHATEJBHOCTH» HH B KOeM CJlyyae He O3Hadaer npo-
H3BOJILHOMO OTKa3a OT aHaJH3a aTOMHbIX fIBJeHHH, a, Ha-
06opoT, SIBASETCS BbipaXKeHHeM PpalHOHAILHOTO ‘CHHTE3a
TaKOrO GOraTCTBA ONBLITHHIX (AKTOB B 3TOi 00JAaCTH, Kakoe
He BMellaeTcd B €CTECTBEHHBIX MNpeAenax MNPHMEHHMOCTH
MOHSITHS NPHYMHHOCTH.

HccaenoBande 3THX TJyOOKHX BOIPOCOB HOOLIPSETCS
BEJHKUM TPHMEPOM TEOPHH OTHOCHT@ABHOCTH, KOTOpas 006-
HApYXHJA He 3aMeyeHHble paHee MPEAMNOCHLIKH AJA OLHO-
3HAYHOrO NpPUMEHEHHs (H3NYECKHX MOHATHA W TeM CaMbIM
OTKpbLIa HOBBIE BO3MOXHOCTH JUISi MOHHMaHHs U OXBara
sBJleHMil, Kaxymmuxcs HenpuMupumbiMd. Hecemorpa Ha
VPOK, TIpeNoXaHHEI TeOpHel OTHOCHTEJNBLHOCTH, MBI JIOJIKHLI
0CO3HATh, UTO CHTyalHsi, ¢ KOTOPOH Mbl BCTpeyaeMcs B CO-
BPEMeHHOHl aTOMHO# TEOpHH, COBEpUIEHHO GecnipelleIcHTHA
B ucropuu (H3UYECKOH HAYKH. JleficTBuTe/IbHO, BCA CH-
cTeMa MOHATHI KJacCHuecKoi (U3uMKH, HoBejeHHas N0 Ta-
KOrO H3YMHTEJbLHOTO €AHHCTBA M 3aKOHYEHHOCTH TpyAaMi
iiHmTeiiHa, OCHOBAHA HA HEKOTOPOil NpeANOChllKe, Tipe-
KPaCHO COOTBETCTBYIOLIeH HalleMy NOBCEAHEBHOMY ¢usu-
yeCKOMY OMHITY H COCTOsILIeH B TOM, 9TO MOXHO OTAENHUTH
noBeJieHHe MaTepHaJbHHX OGBEKTOB OT BOMpoca O HX Ha-
GaioeHMH. B mNOMCKax nNapajjield K BhITeKaiouleMmy H3
aTOMHO#l TEOPHH YpOKY 0G OrpaHHUEHHOH NPHMEHHMOCTH
O6bLIUHbIX MAeaJH3alHil Mbl JOJKHEI QOPAaTHTHCA K COBCEM
ApyruM OGNAacTAM HAYKH, HanmpuMep K ICHXOJOruH, HJH
naxe K ocob6oro poma ¢urocodckuMm npobGaemam; 3To Te
npoGJieMbl, ¢ KOTOPHIMH YyXKe CTOJKHYJIHCh TaKHe MBLICIH-
rean, kak bymma u Jlao llabl, xorga nbiTajiHCh coraaco-
BaTh Hallie NMOJIOXKEHHe KaK 3puTeseit 1 Kak AeHCTBYIOMHX
AMIl B BeJHKOft Apame cyulecTBoBannd. [Ipusnanme amaso-
FHH YHCTO JIOUHYECKOTO Xapakrepa B Tex mpofaemax, KOTO-
phle BO3HHKaIOT B CTOJb JlajieKmx APYr or Apyra o6aactax
ye/JOBeUeCKHX HHTEpPecoB, HH B KOeM ¢/yuae HEe O3HaHaeT,
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OIHAKO, YTO B aTOMHOH (H3HKe [OMYyCKAaeTCs KaKof-TO
MHCTHUH3M, YYXKABIH HCTHHHOMY JYyXy Haykd; HaoGopor,
3TO HpHU3HaHHe NOGYXKAaeT Hac MoAyMaThb, He MOXeT JH
npsMoe pelleHHe TeX MAapafOKCOB, KOTOPHE HEOXHJAAHHO
BCTPETH/INCh B aTOMHOH 0GJAacTH NPH NMPHMEHEHHH HAIIHX
NMPOCTEAIINX NOHATHA, MOMOYL HAM Pa3bACHATbL AHAJOTHY-
Hble 3aTPYAHEHHSI B APYTHX 06JacTAX 3HAHHA.

He 6bu1o Takxke HemocrTaTka B COBeTaxX HCKaTh MPSIMYIO
CBfA3b MEXNY JKH3HBIO HJIM CBOGORHOH BoJell U TeMH uep-
TaMH aTOMHBIX SIBlEHHMH, JJIg 0OXBaTa KOTOPHIX paMKH Khaac-
CHYECKOA (PH3MKH, OUEBHIHO, CJMIIKOM Y3KH. JleficTBH-
TEJbHO, B DPEAKUHAX JKHUBHIX OPraHH3MOB MOXHO YKa3aTb
MHOIO XapakTepHHX uyepT (HampuMep, YYBCTBHTENLHOCTb
3pHTe/IbHBIX BOCTPUSITHH WJIM MHAYUHPOBaHHe MYyTalMii re-
HOB NpH MOMOLIM MPOHMKAaIOUle#i pagHalHH), KOTOphle, He-
COMHEHHO, CBfI3aHBl C YyCHJeHHeM 3¢ (}eKTOB HHIHBHAYAJib-
HBHIX aTOMHBIX MpPOLECCOB, MOXOGHHIM TOMY YCHJEHHIO, Ha
KOTOPOM 10 CYIIECTBY OCHOBaHA TEXHHKa 3KCNepPHMEHTa
B artoMHo#l ¢usuke. IlpusHanne TOro, 4To TOHKOCTb Opra-
HH3allHH H PeryJHpYIOIHX MeXaHH3MOB XHBBIX CyLIeCTs
BBIXOAHT TaK [aJieko 3a Mpejenbl BCeX MNpPeKHHX OXKHja-
HHM, caMo 1o ceGe OTHIONbL HEe faeT HAM, OJHAKO, BO3MOXK-
HOCTH OOBSACHHTb CBOEOGpa3Hhle OCOGEHHOCTH JKH3HH.
IIpaBna, mesoCTHOCT M Le/NeyCTpeMAEHHOCTh GHOJIOrHYe-
CKHX SIBJIEHHA H MX TaK Ha3blBaeMble TeJeoJIOTHYeCKHe ac-
MeKTHl, KOHEYHO, HeJb3fl OOBACHHTL CBOHCTBOM HMHIMBHAY-
aNbHOCTH aTOMHBIX NPOLECCOB, OGHApYXeHHbIX GJaromaps
OTKPBITHIO KBaHTa JeHCTBHUSA; cKopee, HaoGOPOT, CTAaTHCTH-
YeCKHiA XapakTep KBAHTOBO#i MeXaHHKH, Ka3aJoch Gbl, faxe
VBeJIHYHMBaeT TPYAHOCTH MNMOHHMAaHHA COGCTBEHHO GHOJIOTH-
4eCKHX 3aKOHOMepHocTefl. OAHAKO B 3TOH AuJeMMe OGIHil
YPOK aTOMHO# TeOpHH NOJACKa3biBaeT HaM, YTO eJHHCTBEH-
HBIA CTOCOG MPHMHPHTL 3aKOHbI (PU3HKH C MOHATHAMH, TMpH-
TONHBIMH JJIS1  ONHCaHUs SBJEHHH KHM3HH, — 3TO pa3o-
6parbCsl B CYUIECTBEHHBIX Da3NHYHAX MEXAY YCJIOBHSMH
HaGmIoNeHHs SABJIEHHH, H3yYaeMblX B (U3HKe H B GHONOTHH.

ITpexxpe Bcero Mbl AOJIKHBI SICHO ce6e MpeiCTaBHTh, YTO
BCsIKast NMOCTAaHOBKA OMNbITA, KOTOpash MO3BOJIMJIA OBl Ham
H3yyaTh noBeJeHHe aTOMOB, COCTABJSIONIMX XKMBOH opra-
HH3M, CTOJIb K€ MOAPOOHO, KAK MBI 3TO MOXKEM CAeaaTh A
€IHHHYHBLIX aTOMOB B ()yHJaMEHTaJbHHX OMNHLITAX aTOMHOIN
Gu3MKH, HCKMIOYaeT BO3MOKHOCT COXPAHHTb OPraHH3M:
XHBBIM. HeoTnenuMmblii OT KH3HH HenpepHLIBHHH OGMeH
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MaTepueil menaer Jaxe HEBO3MOXKHBIM NMOAXON K OPraHH3MYy
KaK K TOYHO ONpelesieHHOH cHCTeMe MaTepHajbHBIX 1aCTHL,
nojaoGHOi TeM CHCTeMaM, KOTOpbieé paccMaTpHBAIOTCs BO
BCSIKOM ONHCAHHH OOGLIKHOBEHHBIX (DH3HYECKHX WJIH XHMHUe-
CKHX CBOHiCTB MaTepuu. [leHCTBUTENBHO, MBI BLIHYXKJIEHbI
NPHUHATb, YTO COGCTBEHHO OHOJIOTHUECKHE 3aKOHOMEPHOCTH
NPEACTaBASIOT 3aKOHbI NMPHPOALI, JAONMOJHHTEJbHblE K TeM,
KOTOpble NPUrOXHHl JJIsi OGBACHEHHs CBOMCTB HEOAyLIEB-
JIeHHBIX TeJ. 3Jech HMeeTcsl aHaJorug ¢ COOTHOUleHHeM A0-
MOJIHUTENBHOCTH MeXAy CBOMCTBAMH CTaOMJIBHOCTH CaMHX
aTOMOB M TaKHUM IOBeJeHHEM COCTaBJSIOUIMX HX HaCTHIL, KO-
TOpOE JONyCKaeT ONHCaHWe HAa OCHOBE MOMATHs JIOKaJH3a-
ILHH B MPOCTPAHCTBEe H BpeMeHH. B 3TOM cMbic/e CYLIeCTBO-
BaHHe CaMOil KH3HM CJeJyeT paccMarpuBaTbh KaK B OTHO-
LIeHHH ee ONpeMleJleHns, TaK H HaGMOleHHs KdK OCHOBHOH
nocrynat GHOJIOTHH, He noanaoumuicss aajbHeilleMy aHa-
A3y, NOAOGHO TOMY Kak CyUIeCTBOBaHHe KBaHTa JeHCTBHA
BMeCTe C KOHEUHOfl JeJHMOCTbIO MaTepun o0pa3yeT sjieMeH-
TapHyI0 OCHOBY aTOMHO#H (H3HKH.

Orciofa BHAHO, 4TO TaKasi TOYKa 3peHHs OJMHAKOBO Ha-
Jieka OT KpaHHHX yyeHMH MeXaHHLH3Ma H BHTA/JIH3Ma. Con-
HOH CTOPOHBI, OHa OCYXJ4eT Kak -He OTHOCsAWIHecs K Ieny
BCSIKHe CpPaBHEHHS XHMBHX OPraHH3MOB C MaulMHaMH, Gynb
TO CPaBHHUTEJbLHO NPOCThie KOHCTPYKUHH, KOTOpbie paccMar-
PUBAJHCh CTAPBIMU STPO-GH3HKAMHU, HJIH TOHYAHIIHe COBpe-
MeHHble YCHJIUTeNbHbIe MPHCNOCOCeHHs, HEKPHTHYECKOE Bbl-
JIBUKEHHe KOTOPHIX NMOXBeprio Obl Hac OMacHOCTH 3aciy-
XHUTb KIHYKY <«SITPO-KBaHTHCTOB». C ApYyroil CTOPOHHI, OHA
oT6pachiBaeT KaK HepasyMmHble BCe MOMBITKH BBECTH KakKHe-
TO cChellpajibHO OHOJIOTHUECKHe 3aKOHB,, HECOBMECTHBIE
C TBEpHO YCTAHOBJEHHHIMH (GH3HYECKHMH M XHMHYECKHMH
3aKOHOMEeDHOCTSIMU; TaKHe TMOMBITKH BO30GHOBHIHCH B HAUIHA
JIHH TOJA BreuaTJeHHeM YyHeCHHX OTKpPOBeHH# 3MGpHOMO-
rMM O POCTe M [eJeHHH KJeToK. B 3Tofi cBA3HM 0CcOGEHHO
c/leflyeT TIOMHHTb, YTO BO3MOXHOCTb H3GerHyTh B paMkax
NOMOJHUTEJNbHOCTH NMOJOGHBIX TMPOTHBOPEUHH NaeTcs CaMHM
TeM (aKTOM, 4TO HHM OJHH DPe3y/bTar GHOJIOTHYECKOTO HC-
cJAeOBaHHS He MoOXeT ObITb OJHO3HAYHO OMHCAH HHaAVe,
Kak Ha OCHOBE MOHATHH (U3HKH H XHMMH, COBEPLIEHHO TaK
JKe, KaK BCSIKOe OMHCaHWe ONblTa JlaXe B aTOMHOH (usuke
[OJUKHO B KOHEUHOM CueTe ONMHPATbCsl Ha NOHATHs, HeoG-
XOAMMble JJSi CO3HATEJbHON perucTpaluu 4YyBCTBEHHLIX
BOCIPHATHIAL.
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IMTocnennee 3ameuaHue NpPHBOAMT HAC o6paTHO B wHap-
CTBO MCHXOJIOTHH, Tle TPYAHOCTH, CBsI3aHHEIE C NPo6aeMamu
onpeje/eHHst H HaGJIONeHHS B HAyUYHBIX HMCCJAeJOBaHHSX,
GblJIH SICHO OCO3HAHHI 3aJl0JT0 [0 TOTO, KAK 3TH npoGJieMbl
CTand 3/1060[HEBHBIMH B APYTHX eCTECTBeHHbIX HayKax.
JleficTBHTENIbHO, HEBO3MOXHOCTD B NICHXHYECKOM OILTe pas-
JINYUTb MEXK]Yy CaMbIMH SIBJIE€HHSIMH H HX CO3HATEeJIbHLIM BOC-
NPUATHEM OUYEBHIHO TpeGyeT OTKa3a OT IPOCTOTO NMPHUHH-
HOro omuCaHusi Mo 06pasuy KJIacCHUeCKOit (GU3HKH, M TO.
KaK ynoTpeG/siiorcss B NCHXHYECKOM AHAJH3E CJIOBA «Mbi-
C/IM» M «OUWyLIeHHS», HACTOATENbHO HAallOMHHAET O AOMOJ-
HHT@JIbHOCTH, BCTpedaioweiics B aTOMHOH ¢H3uke. §I ne
6yny 3mech BXOAMTb B JaJibHefllHe NoJApOGHOCTH, HO JIHIIb
TOXYEPKHY, YTO HEBO3MOKHOCTD IPH CAMOHAGJIONEHHH Pe3KO
OTMHYHTL CYOBEKT OT OGBEKTa KaK pa3 M AaeT Heo6xo-
AuMyio CBOGOAY A/ NpOSIBJIEHHS DelIHMOCTH (volition).
CBsA3biBaTh e CBOGONY BOJH HENMOCPEACTBEHHO ¢ OrpaHu-
UEHHEM INDHYMHHOCTH B aTOMHOH (H3HKe, KaK 3TO uacro
IpelsIaraioT, COBEPIIEHHO YyXKAO HAIUHM B3MJSAAaM, Jiexa-
MM B OCHOBe C/e/IAHHBIX 3/leCb 3aMeyaHuil 0 GHOJIOTHYe-
CKHX npobJemax.

3aknouast 3TOT JOkJajm, 5 Hajeloch, 4T0 Ge3apaccyacTBo
¢u3HKa, OTBaXKMBIUEroCs BHIATH TaK JaJjlekKo 3a npenesl
CBOEH OrpaHHYeHHOH 0GNACTH HAyKH, eMy NPOCTHTCS BBHAY
TaKOro NMDUSITHOrO H yAOGHOTrO c/yuasi AJsl MOJIE3HEIX KHC-
KyCCHH, KakKOH Obl1 mnpemocraBieH (H3HKaM w Gxosioran
HAaCTOAMM COGpaHHeM, NOCBAILEHHBIM MaMSTH BEJHKOro
OCHOBOTOJIOXXHUKA, YbH (YHAAMEHTA/bHBIE OTKPHLITHSI Tak
MHOTO BHeCJIH B 06e 3TH OTPac/H HaykH.



dusnocoduss eCTecTBO3HAHUS
3
KYJbTYpbl HapOJOB

1938

OJIbKO ¢ GOJIbIIMMH KoJeOaHHAMH 1 TPHHI ao6e3Hoe

npursauieHne o0paTHTLCS € peyblo K 3TOMY coGpaHHIo !
BLILAIOUINXCA NpeicTaBuTes el AHTPONOJIOTHYECKOH H 3THO-
rpaduueckoli Hayk, H6O C STHMH HayKaMmu i, Kak (HU3HK,
KOHEYHO, He HMelo OJIM3KOro 3HaKOMCTBA. O/ HaKO OpH 3TOM
0coGOM cJyyae, KOrfa CaMo HCTOPHYECKOe OKpYyxKeHHe To-
BOPHT KaXIOMY H3 Hac 06 acnekrax MKH3HH, HE MOXOXHUX
Ha Te, KoTopble OO6CyXaaloTcs Ha OGLIYHEIX 3acelaHHsIX
KOHrpeccoB, MOXKeT 6biTb, GblIO OB HMHTEPECHO nonpo6o-
BaTh HECKOJbKHMH CJOBaMH NpHBJeYb Balle BHUMaHHE K
FHOCEOJIOFHUECKOH CTOpOHE HOBeHIUero pasBHTHA ¢duo-
cOdHH €CTeCTBO3HAHHS M €r0 OTHOLIEHHIO K o6uiuM npobJe-
MaM uejoBeuecTBa. IlpaBja, Hawu pasjiesbl HAYKH AaJIeKH
apyr ot apyra. Ho ¢dusukam 6bl1 npenofiaH YpoK, yKasbl-
BAIOIIMII HAa Ty OCTOPOXKHOCTb, C KaKOW HANO0 MPHMEHATDH
Bce OOLIYHBIE YCJIOBHf. HIpeaCTaBJeHHs BCAKHH pas, Kak
MBI HMeeM [eJO He C IMOBCEJHEBHbIM ONBEITOM, U 3TOT YPOK,
MHE KaeTcsl, IOAXOAUT [Jsl TOro, 4ToGbl NO-HOBOMY Harmo-
MHHTb HaM O XOpOLIO H3BECTHBIX TIyMaHHTapaM OnacHo-
CTAX CYAHTb C COGCTBEHHOH TOUKH 3peHHs O KYJbTypax,
Pa3BHBIUMXCS B APYrHX OOUIECTBAX.

| Co6panse HPOHCXOAWIO B 3aMKe Kpone6apr — MecTe 1eACTBHA
ekcnupoBekoro <«lamsiera». 3aMOK pacrnoJoXeH B T. AnbcuHop Ha Ge-
pegy ysKoro nponnsa 3YHA, OTAENSAIOWEro Ilanuo ot Weenun. — ITpun.
peo.
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YcTaHOBHTH pe3Koe pasfiune MeXay uJocodueii-ecTe-
CTBO3HAHHSL H YeJOBEYECKOH KyJbTypoil, KOHeuHO, HeBo3-

- MOXKHO. B camoM nese, ¢M3HuecKHe HayKH SBJSIOTCS He-

OTbeMJIeMO} 4acCTblo Halled WHBH/AH3ALHH; 3TO MPOHCXOLUT
He TO/IbKO MOTOMY, UTO Hallle BCe YBeJIMuMBalolieecs OBJA-
AeHHe CHJIaMM NMPHPOAB! COBEPLIEHHO H3MEHHJIO MaTepHalb-
Hble YCJIOBHSl KH3HHM, HO TaKike M MOTOMY, 4TO H3ydyeHHe
3THX HAayK a0 TaK MHOTO [Jisi BBISICHEHHSI TOTO OKpyKe-
HAS, Ha (OHe KOTOpOro cyuecTByeM Mbl caMH. Kak MHoro
3HAUWJIO B 3TOM OTHOMIEHHH TO, YTO MBI GOJiblle He CYH-
TaeM ce0sl NPUBHJIENHPOBAHHBIMH CYLIECTBAMH, KHBYIIUMH
B UeHTpe BCeJIEHHOH M OKDyXKEeHHbIMH MeHee Y1adyHBLIMH
obiiecTBaMH, OGHTAIOUWMMH NO KpasAM MpONACTH; G6Jaro-
Jlapst pa3sBHUTHIO aCTPOHOMHH H reorpaduH MB OCO3HAJH,
4TO BCe Mbl KHBEM Ha He(oJblIOH 1mapooGpasHO MaHeTe
Conneunoii cHCTeMBl, KOTOpasi B CBOIO Ouepeib SIBJSETCS
Masoil yacTbio eme Gosiee TPaHAMO3HBIX cHCTeM. B Hawmu
AHH Mbl NOJYYHJIH yOenuTenbHOEe yKa3aHHe Ha OTHOCHTENb-
HOCTb BCeX YeJIOBEYECKHX CYXKAeHHH; 3TO mpousouwio 6.1a-
ronapsi BO30GHOBJIEHHOMY NePeCMOTPY NpEeANOChIIOK, Je-
¥KalmHuX B OCHOBe ONHO3HAYHOTO NPHMEHEHHsl HAIIUX JHaxke
CaMbIX 3JIeMEHTapHBIX MNOHATHH, Bpoge MNOHSITHA O INpO-
CTPaHCTBe H BPEMEeHH; PACKDPbIB CYIECTBEHHYIO 3aBUCHMOCTD
BCSIKOro (PM3HYECKOTO SIBJIEHHS OT TOYKH 3peHHsT HabJio-
naTtess, 3TOT NePecMOTpP MHOTO fAaj [Js. eIUHCTBA U Kpa-
COTHl BCeH Hallell KapTHHBI BCeJeHHOM.

BaxHnoe 3HaueHHe 3THX KPyNHBIX AOCTHXeHHH A1 Ha-
wero ofmero Kpyrosopa o6menpu3HaHHo. Urto Kacaercs
TOrO HEOXHMJAHHOTO THOCEOJIOTHYECKOTO YypOKa, KOTODHIM
OblJ1 TpenojaH HaM 3a MOCJAeNHHE TOABI OTKPHITHEM CO-
BepIIeHHO HOBHIX o6jaacTefl ¢(U3HYECKHX HCCICLO0BaHME,
TO ObIO OBl NpexJeBPEMEHHO YTBepXKAaTb, UTO W OH MO-
Jiyuns1 BceoGuiee npusHanue. Hame nponuxkHosenue B Mup
aToOMOB, O CHX NOp OLIBLIMH CKPBHITHIM OT IJ1a3 YeJOBeKa,
HECOMHEHHO SBJISETCSl CMeJbIM TNpenNpHATHEM, KOTOpoe
MOXKHO CPaBHHTb C B@JHKHMH, NOJHBIMH OTKPHLITHH Kpyro-
CBETHbIMH MNYyTEIIeCTBHAMH M HepP3KHMH HCCaeJ0BaHHSIMU
aCTPOHOMOB, NMPOHUKIIMX B TJyOHHB MHDPOBOTO MPOCTPaH-
ctBa. Kak u3BecTHO, mopasuTesbHOe pasBHTHe HCKYCCTBA
(H3HYECKOTO 3KCNEPHMEHTHPOBAHHS He TOJNbKO YCTPaHHJIO
noc/eaHHe cJelbl CTaporo npeicTaBJieHHst O TOM, YTO Tpy-
6ocTh Hammx yyBcTB GYyATO Gl HaBCerna JMIIAeT HAC BO3-
MOXKHOCTH TMOJIYYHTb HeNOCPeACTBEHHYI0 HHpopManuio o6
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- MAIMBHAYaJbHHIX aTOMax, HO ¥ JOCTHIJIO GOJbLIEro. At
OMbITHl NOKa3ajH, UTO CaMH aTOMbI COCTOAT M3 eille GoJee
MeJKHX YacTHIl, KOTOpLIE MOXHO H30JIHPOBATh H 4YbH CBOMH-
CTBa MOXKHO HCCJeNoBaThb B OTHeNbHOCTH. B 3ToM 3axBa-
THBAIOIeM NOJie HCCJeJOBaHUil Mbl B TO K€ BpeMsi HayuH-
JHUCh, OXHAKO, H TOMY, YTO H3BeCTHble JO CHX MOP 3aKOHBI
MPUPOAEI, COCTaBJSIOIHE BeJHKOe 31aHue KJ1acCHYecKOon
GU3HKH, TOASTCS, TONBKO €CJIH Mbl HMeeM [eJio ¢ TeJlaMH,
COCTOSIIIIHMH M3 TIpaKTHuecKH GeCKOHeuHOro YHucja aTOMOB.
B camoM pneJe, HoBhle 3HaHHS O MOBEJEHHH OTHEJbHBIX aTO-
MOB H AaTOMHBIX YaCTHIL BbISIBHJIH HEOXKHIAHHHIA npenes
AJisi Topa3jiefieHusi BCSIKOTO  (hpu3Mueckoro JeHcTBHA —
npeJesi, NPOCTHPAIOLIHiCS 1aNeko 3a IpaHHLbI CTapOH JOK-
TpUHBl 06 OrpaHHYEeHHOH [eJHMOCTH MAaTepHH M IpHAAI0-
HM# KaX/JI0MY aTOMHOMY Ipolleocy ©BOe0OGpa3HBIH HHIH-
BHyaJbHBIl XapakTep. JTO OTKPHITHE JaJlo COBEpLIEHHO
HOBOe OCHOBaHHe [/ NOHHMaHHS TOH BHYTpeHHeH cTa-
GUABHOCTH aTOMHBIX CTPYKTYD, KOTOpas B KOHEYHOM CueTe
06yC/IOBIMBAaeT 3aKOHOMEDHOCTH BO BCeX OGBLIYHBIX OMBITAX.

HackonbkO pajHKajbHa Bbl3BaHHas 3THM pa3BUTHEM
¢Hu3MKKH NepeMeHa B HallMX B3MIAJaX Ha ONHCaHHe INpH-
pOAbl, BUAHO siCHee BCero M3 TOro QakTa, uTO Aaxe NMpHH-
LWAN NPHYMHHOCTH, A0 CHX MOpP CUHTaBIUHHCH HempeMeHHOH
OCHOBOH JJ51 BceX TOJIKOBaHHH sBJeHMH NPUPOAHI, OKa-
3ajicsl CIMIIKOM Y3KHM MJsl TOro, uTOOBl OXBaTHTb CBOe-
o6pa3Hble 3aKOHOMEPHOCTH, YNpaBJsiollHe HHIABHIYa/lb-
HBIMH aTOMHBIMH npoileccaMH. KoHeyHO, BCAKHH TMOMMeET,
yTo noHamoGuIuCh KpaiiHe yOequTesbHble JOBOMNBI, UTOOHI
3acTaBHTh ()M3HKOB OTKa3aTbCA OT CaMOro Mjiealja NpHYAH-
HOCTH, HO NpH H3yYeHHH aTOMHBIX SIBJIEHHH. Mbl HEOAHO-
KpPaTHO HayyaJHCh TOMY, 4TO BOMPOCHl, Ha KOTOphE, Kak
CYHTAJOCh, AABHO MOJyYyeHbl OKOHuaTeJbHble OTBETHl, TaAT
B ceGe HeOXKHAaHHble [Jis HAac ClOpNpu3bl. Bbl, HaBepHO,
BCe CJBIIIAJH O 3arajikax, KacalolMXcs CaMblX JeMeHTap-
HEIX CBOMCTB CBeTa H MaTepHH, — 3arajkax, Korophble 3a no-
cJIelHHe TOXbl CTABUJH B TYMHK ¢(u3ankos. B camoM nere,
KaxyIMecss TPOTHBOPEUHsi, KOTOpble Mbl BCTpPedYaeM B ITOH
o6JsacTd, TaK e OCTpH, Kak Te, N3 KOHX Hayalocb pas-
BHTHe TEOPUH OTHOCHTEJbHOCTH B Hayase 3TOTO CTOJIETHS;
Te H ApYyTHe NPOTHBOpEYHsl HALLIH cBOe OGbsICHEHHE TOJbKO
6aarogapss Gosee TILATEJILHOMY PacCMOTPEHHIO OTpaHHue-
- HUfi, HajaraeMblX CaMHMH BHOBb OTKPLITBIMH OMNBITHBIMU
(akTamMu Ha OJHO3HAHHOe NPHMeHeHHe NOHATHH, BXOMSULUX
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B ONHcaHWe siBaeHuil. B Teopuu oTHocHTenbHOCTH pemrato-
wuM OblJIO mpH3HaHHe Toro ¢akTa, yTo Ha6.I01aTeNH,
ABHXYLIHeCS APYr OTHOCHTENILHO APYra, GyAyT OMHCHIBaTh
nosejeHHe NaHHLIX OOBEKTOB CYIIECTBEHHO Pa3/IHYHBLIM 06-
PasoM; npH BBIICHEHHH K€ MapajOKCOB aTOMHQH (DH3HKU
OGHapYKHJICST TOT (haKT, YTO HeH3GeXKHOe B3aHMONEHCTBHE
MexJy OOBEeKTaMH H H3MEepHTEJbHEIMU NPUOGOPAMH CTaBHT
abCoMOTHBLH Npeses1 IJIsi BO3MOXKHOCTH TOBOPHTb O MOBeJe-
HHH aTOMHBIX OOBEKTOB KaK O YeM-TO He 3aBHCSLIEM OT
CpelcTB HabJIONEHHS.

Ilepen Hamu cTOMT 3zecb rHoceosornueckast mpoGJeMa,
COBEDUIEHHO HoBast AJs1 (GujocodHM ecTeCTBO3ZHAHUS, Tie
[0 cUX MOp BCSIKOE ONHCaHHe ONMBITHBIX ()aKTOB OCHOBHLIBA-
JIOCb Ha MpPEeNNOJIOXKEeHHH, YTO MOXKHO YeTKO pas3rpaHHyHTb
nosefiende OGBEKTOB OT CPeACTB HaGMIONEHHs; 3TO mpes-
NOJIOKEeHHe YyXKe BXOAHT B OOLIYHble CNOCOGHI BHIPaXKEHMs
Hamero s3bika. OHO He TOJNLKO BMOJIHE ONpPaBALIBaeTCS
NIOBCeHEBHBIM OMNBITOM, HO H COCTaBJfET Jaxe TJaBHOe
OCHOBaHHE KJIaCCHYeCKOH (hU3HMKHM, NOJYUHBILEH Takoe 3aMe-
YyaTeNbHOe 3aBeplleHHe HMEHHO GJiarogapss TEOPHH OTHO-
cATesnbHOCTH. OJHaKO [eJ0 MeHsleTCs, KaK TOJNbKO Mbl
NepexoauM K sIBJIeHHAM, NMOJOGHBIM HHIMBHAYAJbHLIM aTOM-
HBIM NpoleccaM, KOTOpbie 10 caMoil cBoefl npupone cyme-
CTBEHHO ONPENENSIOTCS B3aHMOMECTBHEM HCCJENYEeMBIX
0GBEKTOB C H3MEPHTEeJbHHIMM NPHGOPAMH, XapaKTepH3ylo-
IMMH 3KCNepUMEHTaNbHYI0 YCTaHOBKY; B 3TOM CJiyuyae Mbl
BBIHYXK/I€HB MpHCTaJbHee PacCMOTPeTb BOMPOC, KAKOTO Ke
pona HHQOPMAUMIO O TAaKHX OGBEKTaX MBI MOXKeM MNOJy-
YiTb. B 3TOM OTHOWEHHH MBI HOJIKHBI IpexJe BCEro OT-
Aatb ce0e OTYET B TOM, YTO Ue/b BCAKOTO (hH3HYECKOTO
OflbITa €CTb NHOJNyYeHHe MAHHBIX NPH BOCHPOU3BGAMMEIX H
NnoARaKmILUXCS C/IOBECHOH INepegaue YCJIOBHSAX. JTa lesb He
OCTaBJ/IsIeT HaM HHKAaKOro- Jpyroro BhIGOpa, KaK MNOJIL30-
BAaTbC MOBCEJHEBHHIMH MOHATHAMH, MOXKeT OBITb YJayu-
IUGHHHIMH ~ TePMUHOJIOTHEH  KaaccHyeckoil H3HKH, He
TOJIbKO NPH ONHCAHMH YCTPOWCTBA ¥ PaGOTHI H3MepHTelb-
HHIX NpPHGOPOB, HO TaKke H NPH OMHCAHHM 1QJIyYAEMBIX
SKCNEepHMeHTaIbHEX pe3ynbratoB. C  japyroii  CTOpOHBI,
CTOJIb Xe BayXKHO TMOHATH, YTO, HMEHHO 3TQ OOCTOSTENLCTBU
H yKasblBaeT HaM, YTO HU ORMH pe3yJbTAT OMNBITA, Kacalo-
merocs sABJieHUs, B- NPHHIHKIE JIeXKAIero' BHe 06J1aCTH Kaac-
CHYeCKOH: (DH3HKH, He MOKeT ObiTh HCTOJKOBAH KaK aaio-
Iy HHGOPMALHIO O HE3aBHCHMBIX CBOJiCTBaX. OGBLEKTQB
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‘(cBoiicTBax 0GbeKTOB caMux no ceGe). Bonee Toro, sTh pe-
3yJbTaThl BHYTPEHHe CBS3aHH C OMNpe/e/NeHHOH cutyauuet,
B ONMMCaHHe KOTOPOil CTOJIb e CYIIeCTBEHHO, KaK M OGBeKT,
BXOAAT ¥ H3MepHTeJbHble NPHGOPH, B3aHMOJelicTBYyioIHe
¢ 06beKToM. DTOT mocaeqHuil (akr xaer npsamoe OGbsCHe-
HHe KaXyIMXCsl MPOTHBODeUHH, KOTOpble MOABJAIOTCSH, eCIH
naHHble 06 aTOMHHIX OOBeKTax, MoJyyeHHble B DasHBIX
SKCMepHMEHTalbHbBIX ~yCTaHOBKAX, MNBITaTbCsi KOMGUHHPO-
BaTb B CBSI3HYI0 KapTHHY OOBEKTa.

WupopMaumio 0 NMOBeIeHHH aTOMHBIX OGBEKTOB, noay-
YeHHYI0 NpPH ONpeJeJeHHbIX YC/IOBHAX ONbITA, MOXHO,
OJHAaKO, aleKBAaTHO XapaKTepu3oBaTh (COIJIAaCHO TEPMHHO-
JIOTHU, 4acTO ynoTpe6isieMoii B aTOMHO# (H3HKe) KaK J0-
MOJHUTENbHYI0 K J1060i HHQOpPMalHH O TOM Xe 00BEKTE,
NOJMyueHHOM B KaKOH-TO APYrOH SKCMepHMMeHTasbHOH yCTa-
HOBKe, MCK/IOUAIOLIeHl BHIMOJHEHHe MepBHIX ycaoBHH. XOTs
TAaKOro pofa WHGOPMALHH He MOTYT GbITb CKOMOHHHDOBAHEI
NPH NOMOLIM OOLIYHBIX TOHATHH B eNMHYI0 KapTHHY 06b-
eKTa, OHH, HECOMHEHHO, NMPEJACTaBJsA0T OAHHAKOBO BaXKHbIC
CTOPOHBI BCAKOTO 3HAHHs HCC/IE1yeMoro 0o0Gbekra, Kakoe
MOXKeT GbITb NOJyYyeHo B 3TOi obaactd. [lefCTBUTENBHO,
NpH3HaHHE TaKOro NOTOJHHTENbHOTO XapakTepa MeXaHHue-
CKMX aHaJOTHil, NPH MNOMOLIH KOTOPHIX MNBEITAJIHCh INpen-
CTaBHTb cefe HHAMBHAYyaJbHble AaKThl H3JyueHHs, NMPHBEJIO
K BIOJIHE YAOBJETBOPHTENbHOMY pPa3pelleHHIO YNOMSIHYTBIX
Bl 3arafiok o csoiicTBax csera. M TouHo Tak Xe, JHUIb
NpUHHMasi BO BHHMAaHHe COOTHOLIEHHE JOTMOJIHHTENbHOCTH
MeX/y pasJHYHLIMM OMbITAMH Haj MOBeleHHEM AaTOMHBIX
YacTHI, yAa/Joch HalTH KJIOY JJIs NMOHHMaHHsA MOpasuTelb-
HOr0 KOHTpacTa MexXAy CBOHCTBAMH OOLIKHOBEHHBIX MeXa-
HUUECKHX Mofenell H CBOeoGpa3HBIMH 3aKOHaMH YCTO¥-
YMBOCTH, YNpaBJSIOMKMH aTOMHBIMH CTPYKTYypamu H oGpa-
3YIOLMMH OCHOBY MJIsl BCSKOTO OGCTOSATENLHOTO o0bscHe-
HUSI XapakKTepHHIX (H3UUECKHX M XHMHUYECKHX CBOHCTB
MaTepHH.

KoHeuHo, B HacTosilleM HOKJaje s He HaMepeH BXOAHTb
Gostee moapoGHO B Takue neTaid. Ho s Haneioch, uTo MHE
BCe e yHaJochb 1aTh BaM [OCTAaTOYHO sICHOe MpeacTaBJe-
HMe O TOM (hakre, YTO Mbl 3/leChb HMeeM [eJ0 He C Mpous-
BOJILHBIM OTKa30M OT MNoJApOGHOr0 aHajn3a MNpAMO-TaKu
oureJoMiIsiiollero GoraTcTBa Hamero OLICTPO Ppacryilero
onbiTa B -llapcTBe atoMoB. HaoGopor, B MOHATHH JOMNOJIHH-
TeJIbHOCTH MBI HMeeM [eJO C pPallHOHAJbHBIM Pa3BHTHEM

43



-Hamux cnoco6oB KjaacchpHUUPOBATHL H TNOHHMAaTb HOBHE
ONbITHBIE (PAKTHl, KOTOPble MO CBOEMY XapakTepy He Haxo-
AT cebGe MecTa B paMKax NPHYHHHOTO OMMCAHMS; NMOCJEK-
Hee rogurtcst AJsi oObsCHEHHs] NOBENEHHsT OGBeKTOB, TOJNBKO
NoKa 3TO NoBeJeHUe He 3aBHCUT OT Cnoco6oB HabGJaIONEeHHS.
Touka 3peHHs] NOTMOJHHTENLHOCTH RaJieKa OT KaKoro-in60
MHCTHIIM3Ma, NPOTHBOpeyallero MAYyXy HaykHu; B JHeiicTBH-
TEeJILHOCTH OHAa mnpelcTaBiseT co6oil MOCJAef0BaTEeNbHOE
o6o6u1eHHe Heasa NMPHYHHHOCTH.

Kaknum Obl HeOXHIaHHBIM HH NOKa3aJoch 3TO pa3BHTHE
B 06JacTH (H3HKH, 1 yBepeH, YTO MHOrHe M3 BaC 3aMeTHJH
O/IM3KYI0 aHAJIOTHIO MeXJy ONUCAaHHBIM MHOIO MOJIOKEeHHeM
C aHa/M30M AaTOMHBIX SIBJIGHHH H XapaKTepHBIMH 4YepTaMH
npoGyeMbl HaGJMIOLeHUs B NCUXOJOrHH yenoseka. JlelicTBH-
TeJbHO, MBI MOXeM XapaKTepu3oBaTb oOllee HampaBJeHHE
COBpEMEHHOM TNCHXOJIOTHH KaK peakKIHI0 MPOTHB MNONBITKH
pas3soXKHTb MNCHXHYECKHH ONLIT Ha 3JeMEeHTHl, KOTOphbie
MOXKHO OblJIO Gbl OGBEIHHHTb TaKHM Xe 06pa3oM, Kak 3TO
Je/naeTcst C pe3yJibTaTaMM H3MEpDeHHH B KiaccH4yecKoil ¢u-
suke. Ilpu caMoHa6a01eHHH, OYEBHIHO, HEBO3MOXKHO YETKO
OTJIHUHTb CaMH SIBJIEHUS OT HX CO3HATEJbHOrO BOCHDPHSTHS,
M, XOTSl Mbl YacTO rOBOPHM O TOM, YTO MhI OGpaTHJH CBOe
BHHMaHHe HMEHHO Ha Ty HJIH HHYIO CTOPOHY ICHXHYECKOrO
onbiTa, npH GoJiee TIIATEJbHOM pPacCMOTPEHHH OKa3hl-
BaeTcs1, YTO Ha caMOM JeJle Mbl BCTpeuaeMcs BO BceX no-
AOGHBIX cJlydasX CO B3aMMHO HCKJIOYAIOUMMH APYT Apyra
NnoJoXKeHHsIMH. Myl Bce 3HaeM cTapoe BhICKasbiBaHHe, ria-
csllee, YTO eCJM Mbl npoOyeM aHaJH3HPOBAThb HAllM mepe-
’KHBaHHU{, TO MBI IepeCTaeM UX HCILITHIBaTh. B 3TOM CMHICae
Mbl OOHapyXHBaeM, YTO MeXJAy NCHXHUECKHMH OINBITaMH,
IJisT  ONMCAaHMS KOTOPBHIX aJeKBaTHO YMOTPeGJsIoT Takle
CJI0BAa, KaK «MBICJIM» H <«YyBCTBa®», CYIIECTBYET HOMOJHH-
TeJIbHOe COOTHOIUEHHe, MONOOHOe TOMY, KaKOe CYIlecTBYeT
MeXNy JAaHHBIMH O MOBEJEHHH aTOMOB, TIOJYYEHHBIMH NpH
pasHbIX YCJAOBHSIX ONbITA; TaKHe ONbLITHbIE NaHHLIE OMHCHI-
BalOTCSl NMPH NOMOIUH Pa3HBIX AHAJIOTHii, B3ATHIX M3 HallUX
o0bluHBIX mpeacTaBieHuil. IlpoBomss Takoe cpaBHeHue,
g, KOHeYHO, He XOUy HaBeCTH Ha MBICJIb, UTO €cTb KaKas-To
GoJlee TecHasi CB3b MEXAY aTOMHON (PH3HKOH H ICHXO0JO-
rieif; g TOJbKO XOTesJl OGpaTUThL Balle BHMHMaHHe Ha THO-
CEeOJIOTHYECKHH apryMeHT, oGluil o6eMM 06JacTAM 3HaHMA,
H TakuM o6Gpa3om no6GyauTh K GoJiee MPHCTaJbHOMY pac-
‘CMOTPEHHIO TOFO, HaCKOJbKO pelleHHe CPaBHHTEJIbHO Npo-
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cTHIX GH3HUECKHX NPOGJeM MOXeT IOMOUb Pa3bsACHHTE GoJlee
3aNyTaHHLIEe NCHXOJIOTHYECKHe BONPOCHI, C KOTOPBIMH CTaJl-
KHBaeTCsl XH3Hb 4YeJOBEeKa M C KOTOPbIMH TaK 4acTo BCTpe-
yaloTcsl B CBOMX HCCJeNOBaHMSIX aHTPOINOJOTH H 3THOJIOTH.

IMoaxoas Temepb G6aukKe K HalieMy NpeaMeTy — 3Ha-
YeHHIO NMOJOOHBLIX TOUEK 3peHHsi NI CPaBHEHHsl uesOBeue-
CKHX KyJbTyp, — Mbl TNpeX[e BCEro yKaxkeM Ha THNHYHO
JOMOJHATE/IbHYIO CBSI3b MeXAy THIAMH MOBeJeHHsl XHBBIX
CyIIecTB, KOTOPble ONpeie/siioTcsi CJIOBAMH «HHCTHHKT» H
«pasym». [lpaBja, JioGele TakHe CJOBa ynotpe6asioTcs
B OYeHb pa3HLIX CMBIC/aX; TaK, HHCTHHKT MOXeT 3HAUYUTb
«noGyXIeHHe» H <yHac/lel0BaHHOe MNOBeleHHe», a pasyM
MOKeT 03HauaTh 6GoJiee Iy060Koe BOCHPUSATHE, TAK XKe KaK H
co3HaTeabHOe paccyxkaenne. OqHAKO Hac Tenepb 3aHUMaeET
TONBKO TO, Kak Ha NpakTHKe yNOTPeGJsIOT 3TH CJIOBa,
yTOGH OTMeuaTh pa3Hble CATyallMH, B KOTODHX MOTyT OKa-
3aTbCsl JKUBOTHBle M JIIOAH. KOHEUHO, HHKTO He OYyJAeT OTpH-
11aTh, YTO Mbl NPHHAIJEXKHM K XKHBOTHOMY MHDY, H faxke
6b110 Gbl JOBOJILHO TPYAHO HaHTH HCUepIbiBalolllee OMpese-
JleHHe, BhIAEJsIONlee YeJoBeKa CpelH XUBOTHbIX. [leficTBH-
TeAbHO, TPYAHO OLEHHTb CKPHIThle BO3MOXKHOCTH /10GOro
JHBOro OpraHH3Ma, H s AyMalo, YTO CPefH HaC HeT 4eJo-
BeKa, Ha KOTOPOTrO Mnomyac He IPOM3BOJAMIO Obl ri1yGOKOro
BheyaTsieHus TO, JO 4Yero MOXHO BBbIAPecCHpOBaTh IHPKO-
BBIX JKHBOTHBIX. UeTKyI0 TpaHHIly MeXK/Ay YeslOBEeKOM H XKH-
BOTHbIM HeJb3s OLLIO Gbl NMPOBECTH MAaxKe H MO NPH3HAKY
CIIOCOOHOCTH MNepefaBaTh WHPOPMAalMIO OT OMHOH OCOGH
K ApYyroii; HO, KOHEYHO, Hallla CMNOCOGHOCTb K PeyH CTaBHT
HaC B 3TOM OTHOLIGHHH B CYLUIECTBEHHO APyroe moJioXkKeHHe.
ATO OTHOCHTCS He TOJbLKO K Nepenadye MPakTHYECKOTrO ONBITA,
HO Tpexje BCero K BO3MOXKHOCTH MepefaBaTh AeTAM NyTeM
o6yueHHs: TPaJMIHH, KacalollHecs: MOBeJeHHs U cnoco60B
paccykIeHHs # OOpasyloliie OCHOBY BCAKOH yeJIOBEeYecKOH
KYJbTYpHL.

Uto KacaeTcsl CpaBHeHMSI pasyMa C WHCTHHKTOM, TO
npexje BCEro BaXHO ceGe NPEACTaBHTb, 4TO HHKaKoe
HacTOsllee ueJOBeyecKoe MbILeHHe HeBO3MOXKHO 6e3 ymo-
Tpe6/eHHs [OHSATHI, BbIPAXKEHHbHIX Ha KaKOM-TO A3bIKe,
KOTOPOMY BCsikOe HOBOe MOKOJIeHHe JOMKHO YUYHTbCA
3aHOBO. JTO ynorpe6JeHHe NOHSTHH H NPeACTaBJAeHui PaKkTH-
YyeCKH CHJIbHO MOAABJsSEeT HHCTHHKTUBHYIO XKM3Hb; OHO Naxe
HaXOMUTCS B HCKJOUawoliedl MONONHUTENBHOH CBSI3H K Npo-
SIBJACHHIO YHAc/JeldOBAaHHHIX MHCTHHKTOB, [lopasurenbHoe
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NPeBOCXOACTBO HH3LIMX XMKHBOTHBIX Haj UYEJOBEKOM B HC+
MOJNb30BAHHH BO3MOXHOCTEH TPHDPOABI AJsI COXpaHeHHA H
pacnpocTpaHeHHsl XH3HH, HECOMHEHHO, HaXOJHT YaCTO CBOE
HCTHHHOe OODbSICHEHHe B TOM, YTO Y TaKHMX JXKHBOTHBIX MHI
He MOXeM OOHapyXKHTb HHKAKOrO CO3HATEJbHOTO MHILILJIe-
HHf B HamleM CMhiCJe C/0BAa. BomoMHHM Takke ymuBH-
TeJIbHYIO CIOCOGHOCTb TaK Ha3blBAEMBIX MePBOOGHLITHHIX JI0-
el ODHEHTHPOBATbCA B JiecaX H NYCTHIHSIX; XOTH Takas
CMOCOGHOCTb, NO-BHAHMOMY, yTpaueHa B 6oJee LHBHAH3O-
BAHHBIX OOLIECTBaX, OHa MOXKET NpPH CJayyae MPOCHYTHCH
B JioGom M3 Hac. Hannune y mepBOGLITHBIX JIofedl TaKoil
CIIOCOGHOCTH MOrJ0 Gbl ONMPaBRaTh BBLIBOJ, YTO ee NMPHMe-
HeHHe BO3MOXKHO, TOJBLKO eC/iH He NMPHGEraTh K MBIILJIECHHIO
NOHATHAMH; CO CBOEH CTOPOHHLI TaKoe MblIJIEHHE MpPHCIO-
coGneHo ans uenefi, ropasfo GoJsiee pa3HOOGPas3sHLIX M Go-
Jiee NepBOCTeNeHHOH BaXKHOCTH C TOYKH 3DeHHs Pa3BHTHSA
uxBHausaun. HoBopoxnenHoro peGeHka ensa MOXHO CUH-
TaTb Ye/JOBEYeCKHM CYIeCTBOM HMEHHO I[I0TOMY, 4YTO OH
e€llle He MPOOYAMJICS AJA HOJNb3OBaHHA MOHATHAMH, HO, TaK
KaK OH Bce-TaKM NPHHAIVIEXHT K 4YeJOBEeYeCKOMY poOy,
XO0T OH H OecnoMmoiiHee GOJNbII#HCTBA MOJIOABIX JKHBOT-
HBbIX, OH, KOHe4Ho, 00JlalaeT OpraHUYecKOil BO3MOKHOCTHIO
NOJy4uTh NMyTeM OOy4YeHHs KyJbTYpPy, NO3BOJSIOILYIO eMy
3aHATH MECTO B TOM HJIH HHOM JIOACKOM o6LiecTBe.
Takue paccyxpenns ceifiuac ke CTaBAT BONpoc, Aeii-
CTBHTEJIPHO JIM OGOCHOBAHHO WIHPOKO PaclpocTpaHeHHOe
yGexpeHne, yTo Kaxablil peGeHOK PokAaeTcsi ¢ Npeapacro-
JIOXKEHHEeM /I BOCOPHUSITHS KAaKOH-TO CBOeH 0coGoil
4eJIOBEUECKOH KyJIbTYDPhl; MOXKET GbiTh, Mbl CKOpPee AOMAMKHBI
CYUTATh, YTO JI06asi KyJbTypa MOXKeT ObITh HACAMKAEHA M
Gyner npouseTaTh Ha COBEPLIEHHO PA3HHX (HDH3HUECKHX MOU-
BaX. Koueyno, Mbl 3j1ecb 3aTparuBaeM I[peaMeT eime He
paspelreHHLIX CIOpOB CPeAu TreHeTHKOB, KOTOPHie 3aHH-
MaloTcd MHTEPECHBIMH HCCJIeJOBaHHSIMH O HacAedOBaHHUH
¢GusnyeckHx ocoGeHHocTeR. B CBSA3H ¢ TaKHMU COpaMH MH
JNOJIXKHEI, OXHAKO, Npeikie BCero MOMHHTb, UTO pasjiHyeHHe
MEeXJy TeHOTHIOM H ()eHOTHIIOM !, cTO/Ib MJIOAOTBOPHOE AJS
pa3bACHEHHA Hac/JeACTBeHHOCTH Y pacTeHH#l ¥ JXHBOTHBIX,
CYLLECTBEHHO TIPEANO0Jaaraer BTOPOCTENEHHOCTb BAHAHHA

1 Cornacno BCD, «renotun» €cTb HacHeACTBEHHAsT OCHOBAa Opra-
HU3MA. «PeloTHN» eCTh COBOKYNHOCTL CBOMCTB H NPH3HAKOB OpPraHH3Ma,
CJIOKHBLUNXCSI B Npouecce ero WHAMBHAYaJbHOro pa3autus. — IIpus. ped.
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BHELIHHX YC/IOBUA KM3HM Ha XapaKTepuble CBOHCTBa BHIA.
B ciyuae e XapaKTepHBIX CBOWCTB KyJbTYp 4e/JOBEYECKHX
o6uiectB npo6aeMa, OfHAKO, MeHseTcsl Ha 06paTHYIO B TOM
CMBICJIe, UTO OCHOBOH MJisl KinacCHGHKAlUMH 3]eCh SIBJSIOTCS
TpagMUHOHHble O6bluaH, cHOpMHUPOBaAHHbIE B XOlde HCTOPHH
naHHOro obujecTBa NOJ BJHMSHHEM E€CTECTBEH:IOr0 ero OKpy-
JKeHHsi. ODTH oO6bUaH TakK XKe, KaK H HX NpeaNoChUIKH,
IOJIKHBI GBITH NMOJAPOGHO MPOaHaJU3HPOBAHBLL B NEpPBYIO Oue-
pellb; JHIIb 3aTeM MOXKHO GyldeT MepedTH K OUeHKe BJHSA-
HHS yHac/eOBaHHBIX GHOJIOTHYECKHX pa3/iMyuii Ha pa3BH-
THe M COXpaHEeHHe COOTBETCTBYIOLIMX KyJbTyp. [leficTBu-
TeJIbHO, XapaKTepU3ysl pa3Hble HallMH H, 6osiee TOTO, pasubie
ceMeficTBa BHYTDH OJHOH HalMH, Mbl B OOJbIIOH CTeneHH
MOXKEM CUMTaTb OMOJIOrHUecKHe NMPH3HAKH W NyXOBHble Tpa-
JMUAH He 3aBHCHMBIMH APYT OT Apyra; H jaxe OblIo Ghl
COGMA3HNTENLHO CYMTATh MpHJAraTe/bHoe «uesOBEeYeCKUui»
OTHOCSALLLMMCS, 10 ONpefeeHHI0, HCKIIOYUTEeNbHO K TEM IPH-
3HaKaM, KOTOpble He CBsi3aHbl NpPSMO C TeJleCHOH Hacnen-
CTBEHHOCTbIO.

C nepBoro B3r/isajga MOXeT NOKa3aThCsd, YTO Takas no-
3ulMg O3HayaJsa Obl H3JIHIIHee NMOAUepKMBaHUE YHUCTO CJO-
BecHBIX BonpocoB. Ho Bech pocT ¢u3HUECKHX HAyK yuuT HAC
TOMY, 4TO 32pOZMIII NJOAOTBOPHOrO Pa3BHUTHSA 4aCTO TAHTCA
MMeHHO B HaiJexalleM Bh6ope onpeienenuii. Hanpuwmep,
ecJH MBI MOAyMaeM O TOH fICHOCTH, KOTODYIO BHecsia B pas-
Hble OTPacJH HayKM apryMeHTalHsi TeOpHH OTHOCHTEJb-
HOCTH, Mbl JeHACTBHTEJbLHO YBHIHM, KaKOil mporpecc MOXeT
3aKJII04aThCst B TAKHX (GOpMaJbHBIX YCOBEpLIEHCTBOBaHHUAX.
Kak 1 yxe HaMekaJs DaHblle B MOeM BHICTYIJIEHHH, pesis-
TUBHCTCKHE TOYKH 3peHHs1, 6e3 COMHEHHs, MOryT TOXe CIIO-
co6CcTBOBAThL Goslee 0GbeKTHBHOMY B3IVIIy HAa COOTHOLUEHUS
MeXAy 4eJOBeYeCKHMH KyJAbTYpaMi; pasiHuuf MeXay HX
pafHUHUSIMH BO MHOTOM MOXONSAT HAa Pas/iHYMsl MEXAY SKBH-
BaJIeHTHEIMH CIOCOGaMH OMHCaHHSl (H3HYECKOTrO OMNbITa.
Ara aHanorns MexAy GH3HYECKMMUW H TyMaHHTapHbHIMH
npo6aeMaMy UMeeT, OHAKO, OrpaHUUEHHBIH pasmax, U npe-
yBeJHueHHe ee MpHBeJO Jaxe K HeNpaBHJIbHOMY NOHUMA-
HMIO CYILHOCTH CaMOil TeOpHH OTHOCHTeAbHOCTH. B camoM
nese, eJHHCTBO PeJSITHBUCTCKOH KapTHHBI MHpa Kak pas H
BJleyeT 3a c0GONl BO3MOXKHOCTb IJsi BCSAKOro HaGaiomartels
npencKasblBaTh B PaMKaxX CBOMX COGCTBEHHBIX NpeNCTaBje-
HUfi, Kak Apyroii HabaonaTe/lb GyAeT ONHCHIBATb CBOH du-
3MuecKHuil ONMbIT B paMKax MOHATHH, €CTECTBEHHBIX NJIs Hero.
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FnaBubIME NpenATCTBHAMH IS HenpenyGeXNeHHOA TOUKH
3peHHs] Ha OTHOIIeHHe MeXAY pPa3HbIMH YeJOBeYeCKUMH
KYJbTYpPaMH sIBJSIOTCS, OLHAKO, IMIYGOKO KOpeHslHecs pas-

JIHUHg MeXAY TPpaauUHAMH, COCTaBJAIOIUIUMU TOT q)OH, Ha

KOTOpOM OCHOBLIBa€TCs KYJbTypHass TapMOHHSI B pa3Hbix
4yeJsioBeyeCKux 06U.leCTBaX; 3TH pPAasJHYHA H HCKJIIOUYaloT
BCsIKOe NPOCTOE CpaBHEHHe MeXAYy TAKUMH KYJbTYpaMH.

['naBHBIM 06pa3oM MMEHHO B CBSI3H C 3THM TOYKa 3pe--

HHS1 IONOJIHHTENbHOCTH BHICTYNaeT KaK CPeACTBO CNPaBHThCS
¢ nosnoxeHueM. JleHCTBHTeNbHO, NPH M3YYCHHH YesoOBeye-
CKHX KYJbTYp, OTJHUYHBHIX OT HaweHd COGCTBEHHONH, Mbl
HMeeM JeJo ¢ 0co6oit npoGnemoll HaGJaioJeHHst, KOTOpast
npu OnuxkalieM paccMOTpPeHHH OGHAapyXKHBaeT MHOrO MpH-
3HAaKOB, OOIIMX C ATOMHBIMH HJIH TCHXOJOTHUECKHMH IpO-
6jJeMaMH; B 9THX npo6JeMax B3aHMONelCTBHe MexXxn1y 06b-
€KTOM H OpyAHeM H3MEepeHUs, HJIH Ke HeOoTHeJHMOCTb
OGBEKTHBHOTO COMepPXKaHUsi OT HaGJIofalomero cy6bheKTa,
NpensTCTBYeT HeNocpeACTBEHHOMY MPHMeHEHHI0 ofuienpu-
HATHIX NOHATHH, NMPUTOAHBLIX AN OGBACHEHHS OMBITAa NOBCe-
IHeBHO#l KU3HH. OCOGEHHO NMpPH H3YYEHHH KYJALTYD MepBO-
ObITHBIX HapOJOB STHOJNOTH He TOJBKO OTHAOT cebe OTYeT
O pHCKe HCIOPTHTb TAKYI0 KyJbTYPYy HeH3GeiHbIM KOHTaK-
TOM, HO BCTpeyalTCd, KpoMe TOTO, H C Nnpob6JeMoil Bo3aeii-
CTBHSI TaKHX HCCJIENOBAaHHA Ha HX COGCTBEHHYIO MO3HIMIO
Kak Jojed. Sl uMero 3xech B BUAY XOPOIIO 3HAKOMOE HCcJ1e-
IoBaTe/IIM HEH3BecTHBIX CTpaH NOTPsiceHHe HX COGCTBEH-
HBIX, IO TeX NOP He OCO3HAHHBLIX MPEAPACCYAKOB, KOTOpOe
OHH HCIBITHIBAIOT, BCTPETHB HEOXHJAAHHYI0 BHYTPEHHIOO
rapMOHHIO, KOTOPYIO yeJIOBeYeCcKas XKH3Hb MOMKeT NpejicTa-
BHTb Jaxe IPH YCJIOBHAX W TpagHUHAX, PaiMKaJbHO OT-
JUYHBIX OT HX cOOCTBeHHBIX. B KauectBe 0co6o yGemuTesn-
HOro nNpuMepa s Mor Obl HANOMHHTbL BaM, JO KaKoil cTemeHH
B HEKOTOPHIX OOIIeCTBAX POJIH MYXUYHH H JKEHIIHH NMPOTHBO-
NOJIOXKHbI HallHM He TOJIbKO B OTHOUIEHHH JOMallHUX M 06-
ILeCTBEHHBIX 00sI3aHHOCTCH, HO Takke M B OTHOLIGHHH TO-
BeleHus M MHTesJleKTa. MHOTHe H3 Hac, MoXeT ObIThb, CHa-
yaja M OTKaxyTc JONYCTHTb BO3MOXKHOCTb TOrO, 4TO
TOIbKO H3-3a Kanpusa CyAbObl JIOAH, O KOTOPHIX HIAET peub,
HMEIOT CBOI0 0CO0Y10 KYJbTYpYy, a He Hauly, a y Hac He HX
KyJIbTypa, a Hama coGcTBeHHas. Bcakoe coMHeHHe Ha 3TOT
CueT yxke 3aK/awouaeT B cebe H3MeHY HAUHOHAJNbHOMY caMo-
JOBOJICTBY, CBOHCTBEHHOMY BCSKOH uYeNOBeYeCKOH KyJib-
Type, 3aMKHYTO#1 B cebe.
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B aToMHO#i (M3uKe.CAOBO «ONONHUTENLHOCTBS YNOTPEG-
JA10T, 4yTO6H XapakTepH30BaTh CBA3b MEXAY LaHHLIMH, KO-
TOpble MOJNYYeHBl INPH PasHbLIX YCJAOBHSAX ONBLITA M MOTYT
ObiTb HArJsiIHO HCTOJKOBaHBI JIHIIL Ha OCHOBe B3aHMHO
MCKJAI0YAOLIHX APYr ApYyra npeacrasieHuli. Ynorpebass Te-
nepb 3TO CJIOBO B TOM JKe MPHMEPHO CMBbIC/e, MBI NOHCTHHE
MOXKeM CKa3aTh, 4TO DasHhle YeJioBeyeCKHe KyJbTypHl [0O-
NOJHATENbHB APYr K Apyry. HefictsutensHo, kaxnas Ta-
Kas KyJbTypa TpeacTaBJjsieT co6ofi rapMOHHYeCKOe paBHO-
BecHe TPaJMUUMOHHBIX YCJIOBHOCTEH, NPH NMOMOILUH KOTOPHIX
CKpLITble  NOTEeHUHaJbHble BO3MOXXHOCTH YeJIOBEueCKOH
JKH3HH MOTYT DacKpbIThCA TaK, YTO o0HapyKaT HOBbie CTO-
poHul ee GesrpaHHuHoro GoraTcTBa W MHorooGpasusa. Ko-
HeYHO, B 3TOH OGJIaCTH He MOXeT ObITb W PeYH O TaKHX al-
COJIIOTHO HCKJIOYAIOMHX APYr Ipyra COOTHOLIGHHAX, Kak
Te, KakHe HMMelOTCd MeXXAY MAONONHATEJbHBIMH JaHHBIMH
O TIOBeNEHHH UYeTKO OmNpelejieHHBIX aTOMHEIX OGBHEKTOB.
Benb enBa su cyuecTByeT KyJabTypa, Npo KOTOPYIO MOXKHO
6n10 Obl CKa3aTh, YTO OHa [OJHOCTbIO caMoGbiTHa. Ha-
06opoT, BCe MBI 3HaeM H3 MHOTOYHCJIEHHHIX NPHMEpOB, Kak
GoJsiee WM MeHee TeCHbiH KOHTaKT MeXJy pa3HbIMH YeJoBe-
YeCKHMH OOUIeCTBAMH MOXeT MNPHBECTH K TIOCTeNeHHOMY
C/AHSHHMIO TpPajMLMi, H3 Yero poxiaaeTcs COBCeM HoOBasi
KyabTypa. CMellleHHe HapoOfOB B pe3yJbTaTe SMHTPALHH HIH
3aBoeBaHUH MMeeT BaXKHOe 3HaueHHe JJsi Tporpecca
YesI0BEYECKOH LHMBH/IM3alMH, H 06 3TOM eaBa JH HYXKHO
HanoMuHaTb. Besuuafimas nepcnekTHBa TryMaHHTapHbBIX
HCCJIeIoBaHuH, MOXKeT ObITb, H COCTOMT B TOM, 4YTOOBI, Bce
Gombuwie M GoJblle pacWIMpsisi HAllM 3HaHHS 10 HCTOPHH
PasBUTHg KyJbTYpbl, CNOCOGCTBOBATL TOMY IMOCTENEHHOMY
ycTpaHeHHIO npelyGexXIeHHH, KOTOpoe sBJAseTcA oOulel
ueJiblo BCeX Hayk.

Kak s yXe noauepkHyJ B Hayasie CBOEro BLICTYIJIEHHS,
BHECTH Kakoi-HHOyAb HemoCpenCTBEHHbIH BKJIaj B pelieHue
npoGJeM, obCykaaeMblX 3HATOKAMH Ha HAcCTOsIEM KOH-
rpecce, BBIXOAUT NAJ€KO 32 MOHM BO3MOXHOCTH. Moeii enuH-
CTBEHHOH WeJiblo GLIIO JaThb BaM NOHSATHe 06 o6uieit rHo-
CEeOJIOTHYECKOH MO3WLHH, KOTOPYIO Mbl BHIHYXKIEHHI 3aHATb
B 00JacTH, CTOJbL JaJeKoll OT JIOACKHX cTpacTel, Kakoii
ABNSIETCA aHaJN3 NPOCTHIX (hHU3HUeCKUX ONHITOB. S He 3Ha,
OIHAKO, HalleJ JIH 51 HyXKHble CJ0Ba, YTOOH JaTh BaM 3TO
ofliee MOHSATHe, W, MpeXAe yeM 3aKOHUY, s NO3BOJIO cee
pacckasaTb BaM NpO OAMH cjyyal, KOTOPHIi O4eHb SIPKO'
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HanOMHHJI MHe O MOMX OrpaHHYEHHBIX BO3MOXKHOCTSX B 3TOM
oTHOwWeHHU. 1 XOTes KakK-To OGBSICHUTL OAHOH ayIMTOpHH,
uyTO A ynoTpe6Jsiio CJI0BO <«npenyOexieHHe» 6e3 BCAKOTO
OTTeHKa OCYXIeHHs APYTrHX KyJbTyp, HO NPOCTO HJs TOrO,
yTOGHI XapaKTepH30BaTb Hally HeH30e:KHO HeCKOJbKO Mpel-
B3STYI0 CHCTEMY MOHSITHH. [lJis 2TOro s B MIYTKYy HANOMHHJ
0 TpaIMLHOHHBIX NpefyGexKAeHHsX, KOTOpble JaTyaHe NH-
TaloT 110 OTHOLIEHHI0O K CBOMM MIBeJCKHM OpaTbiM MO TY
CTOPOHY npeKpacHoro 3yHAa, paccTujialoulerocs 3a 3THMHU
OKHaMH; OpaThsiM, C KOTOPHIMH Mbl CpPa)KaJHCh B TeyeHHe
CTOJIETHH JaXe B CTeHaX 3TOr0 3aMKa H H3 KOHTakKTa C KO-
TOPLIMH Mbl B TeYeHHe BeKOB H3BJEKJH TaK MHOrO MJOMAO0-
TBOpHOro BAOXHOBeHHs. IToifiMHTe e, Kakoil ymap s mojy-
4pJ, KOrja mocJie Moero AOKJajfa OAMH M3 ciayliaTedell no-
JolIeJ KO MHe M CKasaJl, YTO OH He MOHHMAeT, 3a 4TO # TakK
HeHaBukKy 1uBexoB. OueBHAHO, §1 BhIpaxKasicsg TOraa AO-
BOJILHO TYMaHHO, H 6OIOCb, YTO H CerOJHSl TOBOPHJ OYeHDL
HenoHsaTHO, TemM He MeHee s HaleloCh, 4TO § BCe Xe TOBO-
pHJl He HAcTOJNBKO HesICHO, YTOObI MOTJIH BO3HHKHYTb NMOR0G-
Hble HeZOpa3yMeHHS OTHOCHTENbHO LM U HanpaBJEHHOCTH
MOHX paccyxAeHui,



JIucKyccun ¢ DHHIITEHHOM
0 npobJsemax
TEOPUH TO3HAHMA
B aTOMHOH (PH3HKe

1949

K oraa si moayuun or uzpnartens cepun «CoBpemeHHbIE (HH-

Jgocopbi» («Living Philosophers») npensnoxenune Hanu-
CaTb CTaThl0 JUIA HACTOSIIEr0 TOMa, B KOTOPOM COBpeMeH-
Hple HCClefoBaTeNH yecTBYlOT AJsbGepra OfHWTefiHa 3a
€ro KoJIoCCaJ/IbHBIH BKJajx B 06JacTh €CTECTBEHHBIX HayK M
B KOTOPOM OHH BHIpaxaioT 6JaroZapHoOCTb BCEro Haulero
TIOKOJIEHHS1 32 NPOJIOKEHHBIH ero reHHeM MYTb, 1 MHOTO pas-
MBILLIAJ O TOM, KaK Gbl MHe Jydllle BBIPa3HTb, HacCKOJbKO
si eMy 00si3aH 3a ero BJOXHOBAsoIHe HaeH. [Ipu atoM s
JKMBO BCIIOMHHJI BCTPETHBLIHECSs MHe Ha IPOTSKEHHH psza
JIET MHOTOYHCJIEHHBIE CJIyYyaH, KOrjaa s HMeJ YAOBOJILCTBHE
06CyXaaTh ¢ DHHIITEHHOM THOCEOJIOTHYECKHE MPOBJIeMBbl, 10-
CTaB/ieHHble HOBEeHIIHM pa3BUTHEM aTOMHOH (H3UKH; H s MO-
ayMmaj, 4To eABa JH s MOr Obl maTth 4TO-HHOYAbL Jyullee,
uyeM pacckas o6 3THX COpax, KOTOpble — XOTSI OHH M He
NPHBEJH K IMOJHOMY COTJacHio — ObUIH JJISI MeHsl Upe3Bhl-
YalHO LEHHBIMM H CTHMYJHDYIOWIAMH. B TO Xe BpeMms o
Hajeloch, 9TO TAaKOH paccka3 MOXKeT naTh 6oJiee LIMPOKHM
KpyraM TmnpeicCTaBjleHHE€ O TOM, HAaCKOJbKO MHoJe3eH Obll
OTKDHITHH OOMeH MBICJISIMH JJIs1 mporpecca B 06JacTH, rae
HOBblE Pe3yAbTaThl BpeMsi OT BpeMeHH Tpe6GoBaju OT Hac
nepecMOTpPa HAIUUX BO33pEHHI.

TnaBHbIM npejMeToM Hallero cropa ¢ caMoro HauaJja
Obla BOIIPOC O TOM, KakKylo MNO3WLHI0O CJeAyeT 3aHATb MO
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OTHOIIEHHIO K TeM OTKJIOHEHHSIM OT IPUBLIYHLIX NPUHLIHIOB
OMHCAHUSI NPHPOABI, KOTOPhHIE XapaKTepHBbl HJS1 HOBeiIlero
pa3ButHs ¢usHKH. S uMel0 B BHAY TOT NIyTh, Ha KOTO-
pulii BcTynuia (pH3HKa B NMepBOM oAy Halllero BeKa B pe-
ayabTaTte OTKPHTHS I1/aHKOM yHHBepCaJbHOTO KBaHTa [ei-
CTBUA. DTO OTKPHITHE BHISIBHJIO B 3aKOHaX NPHPORBI YepTy
aTOMHCTHYHOCTH, KOTOPas BLIXOJMUT [aJleKo 3a Mpefenbl
CTaporo yueHus 00 OrpaHHYeHHOH# JeJHMOCTH MaTepHH;
JefICTBUTEJbHO, 3TO OTKphITHE MOKa3aJio HaM, YTO KJaccu-
yeckHe TeOPHH (PH3HKH ABJSIOTCS HIeaH3alHsIMH, KOTOpble
JONYCKalOT OJHO3HaYHOe NpPHMeHeHHe TONbKO B TeX Ipe-
JeNbHBIX clyyasiX, KOrja BCe BeJHYHHBl pa3MepHOCTH maefi-
CTBHS B@JHKH 110 CPaBHEHHIO C KBaHTOM gaeiictBusi. Ha 06-
CYX/IeHHH CTOSJ BONPOC, CJenyeT JiM paccMaTpHBaTh OTKa3
OT NPHYHHHOTO ONMHCAHHSI aTOMHBIX NMPOLECCOB, (haKTHUECKH
cojep:Kaluiics B NMONBITKaX OBJNafeTb HOBBLIM MOJIOXKEHHEM
Belllel, KaK BpeMeHHOe MpeHeOpeXeHHe ujaeajaMH, KOTO-
pLie B KOHEYHOM cyeTe CHOBA BepHYT CBOM NpaBa, HJIH XKe
Ieno ujaer o HeoOpaTHMOM Iare Ha IyTH K HacrosleH
rapMOHHH MeXy aHalu30M H CHHTe30M (H3HUECKHX fABJe-
Huil. [las Toro uro6ul faTh KaK MOXHO GoJiee sicHOe npefs-
CTaBJIeHHe 0 TOM ()OHe, Ha KOTOPOM NPOTeKaJJd HallH CNOpHI,
H 00 apryMmeHTtax, BbIABHUTaBUIMXCS B MOJb3Y TOH WM ApY-
rofi W3 NPOTHBONOJIOXKHBIX TOYEK 3peHHs, s CUHTal He-
06X0AMMBIM HaNOMHHTb C JOCTATOYHOH MNOAPOGHOCTHIO
rJaBHble YepThl TOrO DAa3BHTHS TeOPHH, B KOTOpOe caM
DiHIITeHH BHeC TaKOH pelIaloUuil BKJaM.

Kak u3BectHo, BosbuMaH BrnepBble YCTaHOBHJ HajMyHe
BHYTPeHHe#l CBSI3H MeX1y 3aKOHaMH TEPMOIMHAMHKH M CTa-
THCTHYECKHMH 3aKOHOMEPHOCTSIMH, KOTOphle HpOSIBJSIOTCH
B MeXaHHYeCKHX CHCTeMaXx C GOJIbIIMM YHCJIOM CTelleHeil CBo-
Goxbl. Maes o cylllecTBOBAHMH 3TOfi CBs3W Oblla PYKOBO-
asileli upeeit [lnanka B ero OCTPOYMHOM HCC/eJOBaHHUH
npoGJieMbl TENJIOBOrO H3Jy4eHHs] — HCCJIeJOBaHUHU, NpPHBe-
1meM ero K (yHZaMeHTaJbHOMY OTKpBITHIO. Paccyxmenus
[Tnanka O6bIM B OCHOBHOM CTAaTHCTHYECKOTO Xapakrepa;
Ilnank BechbMa OCTOPOXKHO H30eraj OKOHUATeJbHBIX BHIBO-
OB O TOM, B Kakoif Mepe cyllleCTBOBaHHe KBaHTa HelicTBUS
03Ha4yaeT OTXOA OT OCHOBHHIX 3aKOHOB MEXaHHMKH H 3JIeKTPO-
IuHaMukd. CyUHOCTh Ke BeJHMKOro BKJAaga JHHIITefiHA
B KBaHTOBYIO TeopHio (1905) xak pas u cocrossia B NpH3HA-
HHHU TOTO, YTO Takue ¢pH3HYecKHe siBJeHHs, KaK (poTos(deKr,
MOTYT HEeNoCpeJCTBEHHO 3aBHCETh OT HHAUBUAYAIbHBIX KBaH-
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ToBHX 3¢dekToB [1]. B Te ke romw, Korga DiiHIITERH, pas-
BMBasg CBOIO TEOPHIO OTHOCHTEJbHOCTH, CO3[1aBajl TeM ca-
MLIM HOBYIO OCHOBY (DM3MKH, OH OJIHOBPEeMEHHO HCCJef0Bal
CBOMM [IeP3KHM YMOM HOBLle 4epThl aTOMH3Ma, YBOIMBIIHE
JlaJIeKO 32 PpaMKH KJaccuyecKod (H3HKH.

‘TakuMm nyTeM Ge3ownOG0OYHAsi HHTYHLUHST DMHIITEHHA NPH-
BeJia ero mar 3a LIaroM K BBLIBOAY, YTO BCSKHH H3Jy4a-
TeJIbHBIH MpPOLleCC COCTOMT M3 HCMYCKaHHS HWJH NOTJIOLEHHS
HHIMBHAYAJbHbIX CBETOBBIX KBAHTOB HJH «()OTOHOB» C IHED-
ruefl © KOJHUECTBOM ABHXKEHHS

E=h
P = ho; Q)

npuueM h ecTb mnocrosinHas [Ilaanka, TOraa Kaxk v ecTb
YHCJA0 KoMeGaHHH B eQHHHUIY BPeMeHH, a ¢ — YHCJO BOJH
Ha enuHHUy agaubbl. IlpeacraBneHue O (oTOHe, NPH BCeH
€ro NJOJOTBOPHOCTH, BBIABHUHYJIO COBepIIEHHO HeNpeaycMo-
TPEHHYI0 OHJeMMY, NOCKOJBLKY BCSKas MPOCTast KOPMYyCKy-
JsipHasi KapTHHAa H3JyyeHHsi SIBHO HecOBMeCTHMa C fBJe-
HUSIMH HHTep(QEepeHIHH, KOTOpble MNpeACTaBJsSIOT BaxkKHYIO
0COOEHHOCTb NpPOLECCOB H3JIyUeHHsI H MOTYT GHITb ONHCaHbI
TOJILKO NMpPH MOMOLIH BOJNHOBOH KapTHHBI, OcTpoTa AHJIeMMbl
noguepkuBaercss TeM (akToM, YTO HHTep(depeHLUHOHHbIe 5B-
JIeHHSI — 8TO eJHUHCTBeHHOe CPelICTBO IJsi ONpejeNieHHs TeX
CaMblX MOHATHUH YacTOTHl M JJIHHBl BOJHBI, KOTOpble BXONST
B COOTHOILEHHSI AJIS1 ®HEPrHH M KOJHYeCTBa ABHKeHHs bo-
TOHA.

[Ipu TakoM NOJIOXEHHH Bellleil He MOILJO ObITb H peyH
0 TOMNBbITKe NMPHYHHHOTO aHau3a BJEHUH U3JyueHHs; AeJO
MOTJIO HATH TOJILKO O TOM, YTOGBI MyTeM KOMOHHHPOBaHHOTO
NpUMEHEHHS] NPOTHBOMOJIOXKHBIX KapTHH BBIUMC/ATH BEpPOST-
HOCTH OTHEJIbHBIX AKTOB H3JydueHHs. 3Jechb OueHb BAaXKHO
NOJIHOCTbIO OTHaBaTh ceGe OTYET B TOM, YTO INPH TAKHX
00CTOSITENILCTBAX NpHBJeYeHHe 3aKOHOB BepOSITHOCTel mpe-
cJeayeT CYLIeCTBEHHO ApYrue LiejH, yeM oOblYHOe MpUMeHe-
HHE CTaTHCTHYECKHX cooOpaKeHHil B KauyeCTBe MNpakTHue-
cKoro crnoco6a oObsCHEHHS CBOHCTB MEXaHHYECKHX CHCTEM
C BecbMa CJOXHO# CTpPYKTypo#i. B caMoM nene, B KBaHTO-
Boii (pH3HKe NeJIO He B TaKOro poja CJOKHOCTH, a B HenpH-
FOAHOCTH KJIACCHYECKOH CHCTeMbl IpeaCTaBJjeHHil Aas
nepegayd CBoeoOpa3sHbIX YepT HeNeJUMOCTH HJH <«HHAUBH-
AYaJbHOCTH®», XapaKTePHU3YIOUIHX 3JeMEeHTapHHe MpOLeCcCH.
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HenpurogHocts TeopHil KiaccHueckoit (GpH3HKH aasg o6b-
SICHEHHS] aTOMHBIX IIPOLIECCOB BCe siCHee BBIABJISAJAACH MO
Mepe Halero O3HAaKOMJIEHHSI CO CTpPoeHHeM aToMmoB. [Ipe-
xne Bcero, oTKkpuiTHe Pesepdopaom aromuoro sapa (1911)
ONHHM YAApOM BCKDHIJIO HENPHTOAHOCTb KJIACCHYECKMX
npeACTaBJeHHl MeXaHHKH H 3JIeKTPOAHHAMHKH s 00bsc-
HeHHs1 CBOWUCTBeHHOH artoMy crabuabHOCTH. M 3pmech Teopust
KBAaHTOB CHOBA Jajia KJIOY K BbISICHEHHIO NTOJIOXKEHHS Belllell;
B YAaCTHOCTH, MOSIBUJIach BO3MOXHOCTb OOBSICHHTb Kak CTa-
OGUJIBHOCTH aTOMOB, TaK W SMIHUpHYECKHe 3aKOHBI, KOTO-
PEIM TOAUYHHSIOTCS CNEeKTpH 3JjieMeHTOB. B ocHoBe aTOro
OoOGBbsICHEHHS JIeKUT NpeAnoJoKeHHe O TOM, 4YTO BcsiKas pe-
aKIusg aToMa, BeAyllass K H3MEHEHHMIO ero 3HepruH, BKJIO-
yaeT B ce0s1 NMOJHBIH nepexof aroMa OT ONHOTO TaK Ha3bl-
BaeMOro CTAallUOHApHOTO KBAaHTOBOIO COCTOSIHUSI K ApPyromy
H YTO, B YaCTHOCTH, CNEKTPHl HCHYCKAIOTCS CTYIeHYaThiM
npoueccoMm, NpHYeM KaXKAbli NepeXoJ CONMPOBOXAaeTcsi HC-
NyCKaHHeM MOHOXPOMAaTHYeCKOro KBaHTa CBera, 3Heprus
KOTOPOro B TOUHOCTH PaBHA HePTHH 3HHIITeHHOBCKOro ¢o-
TOHA.

OTH npeacTaBieHHs, BCKOpe NOATBepXKAeHHblE ONbITAMH
®panka u epua (1914) Hax Bo3GyxKIeHHEM CIEKTPOB NpU
ynape 3JeKTPOHOB 06 aToMbl, 3aKJOYalOT B cefe NajbHell-
Ui OTKa3 OT NMPHYMHHOro cnocoba onucaHus; UGO TOJKO-
BaHHe CMNeKTPaJbHbIX 3aKOHOB $BHO NPeANoJaraer, uTo
atoM B BO30yXK/IeHHOM COCTOSIHUH HMeeT, BOOGIle roBops,
BO3MOXKHOCTb NMepeiiTH ¢ HcnyckaHueM (GOTOHOB B OMHO W3
CBOHX COCTOSIHH#L ¢ MeHblueft sHepruei. [eficTBUTENbHO,
caMoe NpeACTaB/JeHHe O CTalHOHAPHBIX COCTOSHUSAX HecoB-«
MECTHMO C KaKHM-JTHGO mnpeNnucaHUeM OTHOCHTENbHO Bhl-
6opa MexJy TaKHMH NepexofaMH H AONYCKaeT TOJbKO NpHU-
MeHeHYe MOHATHS 00 OTHOCHUTEJbHBIX BEPOSITHOCTSX OTHe/b-
HuIX npoueccoB nepexona. Ilpu oleHKe TakuX BepOSATHOCTeI
eIMHCTBEHHO! OCHOBOH CJIyXKHJ TaK HasblBaeMblil NMpHHUMN
COOTBETCTBHS, BO3HHKIIHIL U3 cTpeMJieHHs HaiTH HaunboJsee
TeCHYI0 CBfI3b MeXIy CTaTHCTHUECKHM ONHCaHHeM aTOM-
HBIX [POLECCOB U CJEACTBHSAMH, KOTOpPble CJeJO0BaJio GLl
OXHAaTh Ha OCHOBaHMM KJaccHueckoit Teopun. [lo-
cJleiHsIs1 NOJKHA ObITh HEMOCPeACTBEHHO NPHMEHHMA TOJbLKO
B IpeleJbHOM cJydae, KOTJAa paccMarpuBaeMble Ha
BCeX 9Tamax aHaJ/u3a siBJeHHH BeJHUHHbI Pa3MepPHOCTH Aeii-
CTBUSI BEJNHKH MO CPaBHEHMIO C YHHBEPCAJIbHHIM KBaHTOM
JneficTBUS.
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B To BpeMs elie He HaMeuasjoCh HHKaKoil oblieli Henpo-
THBOPEYHBOH# KBAHTOBOH TEOPHM; TOTAALIHSIA TOYKA 3PEHHS
Ha 9TH BONPOCH MOXKeT OhITh, ONHAKO, HJIIIOCTPHPOBaHA
CNelYyIOIHM OTPBIBKOM M3 JOKJaxa, CAEeNaHHOTO aBTOPOM
B 1913 r. [2]:

«f1 Hapmeroch, YTO TOBOPHJ ROCTATOYHO SICHO IJIsI TOTO,
uTOGBl Bhl MOHSJIH, HACKOJbKO CHJIBHO MNPHBEJEHHBE pac-
CYXKIEHHsI OTKJOHSIIOTCS OT TOil 3aMeuaTesbHO MOCJEN0Ba-
TeJNIbHOW CHCTeMbl MOHSATHI, KOTOPYW IO Npasy Ha3blBalOT
KJIaCCHYECKO# 3JIeKTpOAHHaMHyeckoit Teopueil. C apyroi
CTOPOHBl, HMEHHO TeM, 4YTO SI TaK CHJIbHO IOAYEPKHBAJ 3TO
NPOTHBOpeYHe, § MbITAJCA AaTh BaM IIOUYBCTBOBAThb, UYTO
CO BpeMeHeM BCe-TaKH MOXKHO GyAeT NMPHUBECTH HOBLIE MOHS-
THS B KaKYIO-TO CHCTEMY>.

Baxnbift mar Bmepeg B pa3sBHUTHH KBAaHTOBOH TEOPHH
Gbla1 cnenaH caMHM DUHIUTEHHOM B €ro 3HaMEHHTOH. CTaTbhe
1917 r. o paBHoBecHOM u3ayueHuH {3). B Heil on nokasan, uto
3akoH [lnanka o TemoBOM H3JyueHHH HOMYCKaeT MPOCTOl
BBIBOJ Ha OCHOBe NpeInoJICKeHHil, COBNajgalUHX C OCHOB-
HbIMH HIESIMH KBAaHTOBOH TeOpPHM CTpoeHHsi aToMOB. C 3Toif
uesbio JiHINTeHH (DOpMyaupoBas oGl(Me CTAaTHCTHYECKHE
NpaBHJIa Uil H3JIyYaTesbHBIX MEPEeXOJ0B MEXAY CTalHOHap-
HBLIMH COCTOSIHHAMH. IIpH 3TOM OH CuMTaJ, YTO MpPOLECCH HC-
NyCKaHHsl U MOTJiouleHHs1 O6yAyT UMeThb MEeCTO He TOJILKO MJIs
dTOMOB, MOJBepraeMblx NeHCTBHIO H3/TyueHHs1 (MpHYeM Bepo-
SITHOCTb HX B €IMHMLY BpPeMeHH OyneT NPONOPLHOHAJILHA
MHTEHCHBHOCTH Ta/1aIOLIero cBeTa), HO YTO Jaxe NPH OTCVT-
CTBHM BHEIIHUX BO3MYUIEHHH- MOTYT HMMeTh MeCTO CIIOH-
TaHHEE MPONecChl HM3JY4YeHHsl, YHCIO KOTOPHIX B eIHHHIY
BPEMEHM COOTBETCTBYET HEKOTOpOH amnpHOPHOH BeposATHO-
ctu. ITo moBoay nocsnenHero myHkra DfiHumTediH BeCbMa Bbi-
Pa3suTeNIbHO  NOAYEPKHYJA  (yHOaMeHTaJbHBII Xapakrep
CTAaTHCTHYECKOTrO ONHCaHHUSI TEM, YTO yKasasJ Ha aHaJIoTHIO
MeXIy TMNpeAnoJioKeHHeM O CYUIECTBOBAHWM CIIOHTAHHBIX
H3JyYyaTeJbHbIX MMEePeX0J0B M XOPOWUIO H3BECTHHIMH 3aKO-
HaMH, YNOPaBJASIOIHMH [peBpPalleHHAMH paXHOaKTHBHBIX
HeIlecTB,

B.cBsasu co CBOMM TiIaTeJNbHBHIM aHAJAM30M BLITEKAIOMIHX
13, TEDMOIXHHAMHKH TPeGOBaHHH B OTHOLIEHHH 3amay H3Jy-
geHus. DRHINTEH ellle GONblile 3a0CTPHJ AHJIEMMY, YKa3as,
YTO €G/JM ero pacCykJIeHHs CnpaBelJIMBH, TO BCAKHH Mpo-
Lecw H3JIyUeHHsl NOJXKEH HMeTh ONpefe/leHHOe HanpaBsJeHHe,
ITocsentee HYXHO MOHHMATb B TOM CMEIC/E, YTO HE TOJIBKO
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aToM, MOFJIOIIAIOIH KBAHT CBeTa, NoJAyuaeT oT (POTOHA KO-
JIHYECTBO ‘ABHIKEHUs], HANpaBs/eHue KOTOPOro COOTBETCTBYET
HanpaBJeHHI0 pacnpocTpaHeHUs (OTOHA, HO UTO M H3JYUai0-
IMHH aTOM MOJy4YaeT UMMYJbC B MPOTHBOMOJIOXKHOM Halpas-
JICHMH, NpHYEM 3TO MMeeT MeCTO, HECMOTpPsS Ha TO, YTO IO
BOJIHOBOH KapTHHe He MoXeT OBITb H peYd O NpPeNnouTH-
TeJbHOM HampaBJeHHH B akTe uanayuyeHus. OTHolleHHe ca-
Moro JDiiHIUTeliHa K TAKHM NOPa3HTeNbHbIM BLIBOJAM BBIpa-
JKEeHO B HECKOJIbKHMX (pa3ax B KOHIe YHOMSIHYTOi Bbille ero
cratou {3]:

«IJTH CBOfICTBAa 3JIEMEHTapHBIX MPOLECCOB 3aCTaBJSIOT
CYHTATb IOYTH HeM36E€XKHBLIM MOCTPOeHHe COGCTBEHHO KBaH-
TOBOH TEOPHH H3JaydyeHHsi. CnaGOCTh TEOPHH COCTOMT, C OJ-
HOH CTOpOHH, B TOM, YTO OHa He mpuGJHXKaeT HAac K 06b-
€IHHEHHIO C BOJIHOBOH TeOpHei, H, C APYroil CTOPOHLI, B TOM,
4YTO OHa MpeNOCTaBJsieT «CJAydyal» BpeMsl H HampaBJieHUe
3JIeMEeHTapHbLIX MpPOLIeCCOB; TeM He MeHee s1 NHTAIO INOJHOE
JloOBepHe K HajeXHOCTH TOFO NYTH, Ha KOTOPHII MHI BCTY-
HHJIH>,

Korna B 1920 r. mpu MoeM noceuweHHH DBepauna ¢
B MNepBHii pa3 BCTPeTHJICH ¢ DHHIITEHHOM — YTO GBUIO IS
MEHl BeJMKHM COObITHEM, — 3TH (PyHIaMeHTalbHbIE BO-
npochl M OblIM TeMOH Hamux pasroBopoB. OGcyxaeHus,
K KOTOpHIM s1 NOTOM YacTO MBICJIEHHO BO3BpauiaJjcs, no6a-
BHJIM K MOeMY BOCXMILEHHI0O JUHIITEHHOM ellle H I1y60Koe
BlleyaTJieHHe OT ero HempejnB3siTOH HayuHO#l mo3uuuH. Ero
NPHCTPAcTHe K TAKHMM KDAaCOYHBLIM BbIpAXKEHHSM, KakK «IIpHU-
3paunble noJjs, ynpasJjsiomue ¢oroHamus («Gespensterfel-
der, die Photonen leiten»), He 03Hayajo0, KOHEYHO, YTO OH
CKJIOHEH K MHCTHIIH3MY, HO CBHAETEJbCTBOBAJO O IJyGOKOM
IOMOpe, CKPHITOM B €ro INpPOHHUIATEeJbHBIX 3aMeyanusx. U
BCE-TaKH MeXJy HaMH OCTaBaJioChb HEKOTOPOe pacXOXaeHHe
B OTHOLUEHHMHU HalleH TOYKH 3peHHs U HAUIMX BUJOB Ha Oy-
nywee. [Ipy ero MacrepcTBe COIJ1acoBLIBATh, Ka3aJoch Obl,
NpoTUBOpeualiye ApPyr ApPYry ¢akrel, He OTKa3blBasicb OT
HelpepLIBHOCTH M NPUYHHHOCTH, DiHIUTEHH, ObITb MOXET,
MeHbllle, YeM KTO-JHOO0 ApPYroH, OGbl CKJIOHEH OTOPOCHTbL 3TH
upeasbl, — MeHbllle, YeM KTO-11GO, KOMy TaKOi OTKa3 Hpej-
CTaBJsJICA €NHHCTBEHHOH BO3MOXKHOCTBIO COIJIACOBBIBATH
MHOroo6pasHblii Martepuan U3 06.JacTH aTOMHBIX SBJEHHI,
HaKaNJMBABLUIMACS [AEHb OTO AHSA NpPH HCCIeNOBaHUM 3TOI
HOBOH OTpac/ay 3HaHH.
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B nocnenyrowmmue rombl, B TeueHHEe KOTOPHIX aTOMHbIE
npobJeMbl NPHBJIEKAAH K ceGe BHUMaHHe GHICTPO PaCTYILEro
Kpyra (pM3HKOB, KaXXyllHecss NPOTUBODEYHS BHYTPH KBai-
TOBOH TEOpHH ollylaauch Bce ocTpee. OyeHb NMOKasaTesnbHa
JUCKyCCHsl, BO3HHKIIAsA B 1922 r. B cBfI3H C OTKpHITHEM 30-
¢exta llrepra u I'epaaxa. C oxHoil CTOPOHH, 3TOT 3(dexT
Aasaj y6enuTeNbHOE MOATBEpPKIEHHe NPeACTaBIEHHIO O CTa-
HHOHAPHBIX COCTOSIHHSIX H, B YACTHOCTH, JJIS MOCTPOEHHOM
3omMepdenbioM KBaHTOBOH fteopun sddekra eemana;
C JpYrod :Ke CTOPOHH, KaK $ICHO MNoOKasanu ODHHIUTEHH
u OpeHdect [4], Hanuune Takoro sppeKTa CTaBHJIO Hempe-
OJl0JIMMble TPYAHOCTH NepeN BCAKOH NONBITKOH HaIVISIIHO
npefcTaBUTh ceGe MOBeJeHHe aTOMa B MAarHUTHOM IIOJIe.
IMonoGHble Ke mMapafoOKChl BO3HHK/IH B pe3yJbTaTe OTKPHI-
s Komnronom (1924) u3MeHeHHMs HJHMHBI BOJIHBI, CONpPO-
BOXJla10Illero paccesiiie PeHTIeHOBHIX JyuYell 3JeKTPOHaMH.
Kak H3BecTHO, 3TOT ONBLIT fAal CaMoe HenoCpenCTBeH-
HOe JI0Ka3aTeJbCTBO CNPaBelJHBOCTH TOUKH 3peHHs IMH-
mTefiHa Ha NMepeHOC SHEPrHH H KOJAMYECTBA ABHXKEHH§ INpPH
npoueccax usayuenus. OnHako B TO Ke BpeMsi GbUIO Oue-
BH/JIHO, UTO HHKaKas NPOCTasl KapTHHA SIBJIEHHSI KaK CTOJIK-
HOBEHHS YacTHIl He MOXeT JaTh UCUEPNbIBAIOUIETO €ro ONH-
canns. Ilon BneuaT/ieHHeM TaKUX TpPYAHOCTell BpPEeMEHHO
BO3HHKJIN [aKe COMHEHHSI B COXpaHeHHH SHEpPTHH H KOJiuue-
CTBa JBUXKEHHs B HHIUBHAYyaJbHHX HpoOLEcCax H3Jayue-
Hus [5]. Takne coMHeHHsi, OHAKO, BCKOpe HCYE3JH Iepel
JIUIIOM YTOYHEHHBIX OMNBITOB, BBISICHUBIIHX HaJHYyHe OJIHO-
3HQUHOrO COOTHOIUEHHSI MeX1y OTKJOHeHHeM (DOTOHOB
H COOTBeTCTBYIOLEH OTmaueil 3JeKTPOHA.

ITyTe K BBISICHEHHIO NOJNOXEHUs Bemleil Obl MpPOJIOKEH
TOJIbKO pa3BUTHeM Gosee o6beMJionieli TeopuH KBauToB. I1ep-
BbIM LIAarOM K 3TOH LeJH ObIIO mpeaykasaHHe fe Bpoiiem
(B 1925 r.) Toro ¢akra, yTO JBOHCTBEHHOCTb BOJIHA-YaCTHILA
He OrpaHHYUBAeTCs] CBOMCTBAMH H3JYuYeHMs, HO B paBHOM
Mepe HeH36e:KHa H NPH ONMMCAHUH MOBeJeHHS MaTepHaJbHBIX
YyacTHL. JTa MBICJAb Gbl1a BCKOpe YGeauTeJbHO MOATBEPK:-
JeHa ONbITaMH Haj, SBJCHHSIMH HHTep(depeHLHH 3JEeKTPOHOB.
JWHIITeHH cpa3y e PafoCTHO MNPHBETCTBOBAJ 3Ty MBICIb,
TaKk Kak HM Yyxe Obula ycTaHOBJeHa TJYGOKO Jexauas
aHaJIoTUsl MeX/Jy CBOHCTBAMH TEMJIOBOTO M3JIyYeHHS M CBOii-
CTBaMH Ta30B B TaK Ha3blBaeMOM BBIPDOXXIEHHOM COCTOSI-
Huy [6]. HoBasi nuHHs Gbu1a C OrPOMHBIM yCIEXOM IPOROJ-
xeHa Ipepunrepom (1926), KOTOpHIH, B YaCTHOCTH,

.57



NoKa3aJi, KaK CTal(HOHAPHBle COCTOSIHMSE aTOMHOH CHCTEMBbI
MOTYT GbITb PEJCTABJEHbI NPU NMOMOLIH COOCTBEHHBIX pelie-
HAIl BoJHOBOro ypaBHeHHs. IlyTb K ycraHoBJjeHuio BHIA
BOJTHOBOTO ypaBHEHHsl Gbll1 eMy yKa3an (opmasibHOH aHa-
Joruefi MeXAy MeXaHHYeCKMMH H ONTHYECKHMH IpobJe-
MaMH, Ha KOTOPYIO BlepBHe 00GpaTHi BHHMaHue I aMHib-
rou. IlapamokcajibHble YepThl TeOPHH KBAHTOB, OJXHAKO,
HHCKOJbKO HE CMAFYUJINCh; OHM, MoxKaayi, nawxe o6oCTpU-
JHUChL ellle Gosibllie B CHJY KaxKyllerocs NpoOTHBOpeYHs1 Me-
KAy TpeOOBaHHSIMH CBOHCTBEHHOTO BOJHOBOMY OIHCaHHIO
o6lIero MNpHHIMNA HAJOXKEHHT M MNPHCYUIMMH aTOMHBIM
npoueccaM 4epTaMH HHIHBHYaJbHOCTH.

B sto ke Bpems [efizenbepr (1925) 3an0XKua OCHOBHI
panuoOHaJIbHOH KBaHTOBOH MEXaHHKH, KOTOpas MOJy4HsIa
GricTpoe pasBuTHE Gnarojapsi BaXKHbIM BKJaanam bBopHa H
Hopnana, a takxe [{npaka. Teopus BBOAMT (OpMaJbHbIH
annapar, B KOTOPOM KHHeMaTHYeCKHe H [HHaMHUYecKHe
nepeMeHHble KJACCHUeCKON MeXaHHKH 3aMeHsiioTess ab-
CTPAaKTHbBIMM CHMBOJAMH, NOJYHHAIOIUKNMHCS HEKOMMYTa-
THBHOH anreGpe. HecmoTpsst Ha OTKa3 OT MOHATHS Tpaek-
TOPHM YacTHIbl, OCHOBHble YDAaBHEHHSI MEXaHHKH B HX ra-
MHJbTOHOBO{I KaHOHHYECKOH (opMe ObNIM coXpaHeHbl 0e3
H3MeHeHUi, a mocTosiHHas [lnanka Bomuia JuMllb B nepe-
CTaHOBOYHblE COOTHOLIEHHS

. — h
gp—pg=V—=15-, )

crnpaBelJIHBble AJs KaxKAOH NMapbl COMPSIXKEHHBIX MepeMeH-
HBIX ¢ ¥ p. BBoxs 151 aGCTpakTHBIX CHMBOJIOB mpejacTaBlie-
HHe B (OopMe MaTpHIl C 3JeMEeHTaMH, OTHOCSIUUMHUCA K ne-
pexogaM Mex/Jy CTaNHOHApHHEIMH COCTOSIHHSIMH, OKd3aJoch
BO3MOMKHBIM BIEPBble NaTh NPHHOHUIY COOTBETCTBHUSA KOJH-
yecTBEHHYI0 GOpMyaupoBKy. HamomMHHM 3jpech, YTO BaxX-
HbI peABapHTe/bHbIN Mar B ®TOM HanpaBleHHH Obl1 Cle-
Jan (B yacTHocTH, KpamepcoM) mpH MOCTPOEHHH KBAHTOBOH
TEOPHH JHCTIEPCHH; B OCHOBE BTOi TEOPUH JieXKaT SHHIUTEN-
HOBCKHe OGIIHe MpaBujia A/ BepPOSTHOCTEH NPOIEccoB Io-
TJIOUEHNHS U HCOYCKaHHs.

Kak Obino Bckope nokasano Illpeawdrepom, sra mart-
puuHasi ¢opMa KBAHTOBOH MeXaHHKH NPHBOIHT K pe3y.b-
TaTaM, COBNAQJAIOUHEM C TeMH, KaKHe MOXHO MOJYYHTb
C MOMOINBI0O METCHOB BOJIHOBOH TEODHH, KOTOpble 4acTo
OKa3bBaioTcst OoJiee YHOOHBIMH B MaTeMaTHYeCKOM OTHO-
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ueHud. B nocrenyomue roxsl Gbuld nocreneHHo paspabo-
TaHbl OGLiMe METOAbl TAKOr0 ONMHCAHHS AaTOMHBIX MNpoliec-
COB, KOTOpPOe, 10 CYLIeCTBY, SIBJISETCA CTATHCTHYECKHM, 3TH
MeTO/bl OObeJHHHJIM JIOTHYECKH HeNMpPOTHBOPEUHBHIM o6pa-
30M XapaKTepHyI0 IJisi KBAaHTOBOH TEODHH 4YepTy HeleJHMO-
CTH aTOMHLIX MNpOLECCOB C TPeGOBAHHAMH, BhITEKAIOIIHMU
M3 NPUHLHNA HANOXKEHHS.

M3 MHOrOYMC/IEHHBIX JOCTHXKEHHI OTOr0 BpDEMEeHH YIO-
MsiHeM MNpexXJe BCero, 4TO anmnapaTr KBaHTOBOH MeXaHUKH
NO03BOJIHJ 1aTb (OPMYJIUPOBKY MNPHHIHUIY, KOTOPOMY MOMYH-
HSIOTCSl COCTOSIHHSI CHCTEM C HECKOJBKHMH 3JeKTPOHAMH;
3TOT NMpHHUMN Ob1 ycTaHoBjaeH IlaysM Ha OCHOBAaHMM aHa-
JIM3a aTOMHBIX CIEKTPOB elle JO0 NOCTPOEHHS KBaHTOBOM
MexaHukH. KosinuecTBenHbIHi 0XBaT GOJBLIOTO 3IMIIHpHYE-
CKOro MarepHaJja He OCTaBJisiJl 6oJibllle COMHEHHH B HJOMIO-
TBOPDHOCTH H NPHTOJHOCTH annaparta KBaHTOBOH MeXaHHKH,
OAHAaKO albCTPaKTHBI XapakTep 3TOr0 anmnapara BbI3bIBAJ
LIKPOKO PacnpocTpaHeHHOe YYBCTBO HeyNOBJETBOPEHHOCTH.
B camom nene, NposicHHTHL MOJIOXKEHHE Bellell MOMXKHO GbLIO
3JleCb TOJbKO nyTeM Oosiee ry6OKOro HCCJAeNOBaHUsi MNpO-
GneMbl HaGJIOJeHUl B aTOMHOH (H3HKe.

Ara ¢da3a pa3BuTHA O6bUIa, KAaK H3BeCTHO, HauaTa
B 1927 r. T'eiizenGeprom {7], ykasaBiuM Ha TO, YTO HaHHbE
O COCTOSIHHM aTOMHOH CHCTEMBl BCeraa CTpPajaioT cBoeoG-
pasHoil «HeonpejeseHHOCTbIO». TaK, BCSIKOe H3MepeHHe Mo-
JIOXKEeHHsI JIeKTPOHA NpH noMouwH nprbopa, paGoTaioHiero
Ha BBICOKOYaCTOTHOM H3JyYeHHH (HalpHMep, MHKPOCKONa),
CBSI3aHO, COIVIACHO OCHOBHBLIM ypaBHeHHsIM (1), ¢ o6MeHOM
MMIYJbCOM MeXK1y 3JIEKTPOHOM M H3MepHTeNbHbIM IPHUGO-
poM, npuyeM 3TOT ob6MeH Gymer Tem GoJblle, yeM TOYHee
CTpeMsiTCSi M3MepuTh nosioxkeHHe. CpaBHHBas Takhe pac-
CYXKEEHHSI C TpeOOBaHHSIMH, BHITEKAIOLIUMH H3 (POpPMalib-
HOro annapara KBaHTOBOH MeXaHHKH, ['efisenGepr oGparun
BHHUMaHHE Ha TOT (PakKT, YTO NepecTaHOBOYHOE COOTHOLIEHHE
(2) HaknanbIBaeT Ha TOYHOCTb, C KOTOPOH MOTYT GBHITH (hHK-
CHPOBAaHbI [iBe COMNpsXKeHHble NepeMeHHble ¢ U p, B3aHMHOE
OrpaHu4eHye, BbIpaiKalollleecsi 3aBUCHMOCTBIO

Ag - Ap=h, (3
npuyeM Ag H Ap npeacTaBJSIOT HeONnpeleJeHHOCTH B H3Me-
psieMBIX 3HAYEHHAX 3THX NMepeMeHHbIX. DTO COOTHOLIEHHe He-

Onpeje/ieHHOCTell yKa3blBaeT Ha TECHYIO CBSI3b MEXIy NpH-
HATBIM B KBaHTOBOH MeXaHHKE CTAaTHCTHUECKHM CNOCOGOM
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ONMHCaHHs H (GAaKTHUECKHMH H3MEPUTeJbHLIMH BO3MOX-
HoctaMu. Kak noxkasan TeiisenGepr, oHo uMeeT 6saronaps
BTOMY BeJuyaifiliee 3HaueHHe AJ51 OOBSICHEHUS] NapajfOKCOB,
K KOTOPHIM NPHBOAAT MONBITKH aHaJu3a KBaHTOBBIX 3¢ dek-
TOB TIpH MNOMOWIM OOBIYHEIX (H3HUECKHX TMNpencTas-
JIEHHH,

Ha wmexnyHapomHoM Kourpecce ¢usukoB B Komo, mo-
CBAlleHHOM mnamsiTH BoabThl M cO3BaHHOM B ceHTa6pe
1927 r., HoBelilune ycrnexu aTOMHON (GH3HKM GLIIH mpeaMe-
TOM 06CTOSTENbHBIX AHCKyccHil. B cBoem mokaane [8] a
pasBuJI TOTAA TOYKY 3peHHs, KOTOPYIO KPaTKO MOXKHO Oxa-
paKTepH30BaTh CJIOBOM «IOMOJHHUTENbHOCTb»; 35Ta TOYKA
3peHHs] MO03BOJISIET, C OJHON CTOPOHBI, OXBAaTHTh XapakTep-
HyI0 IJI KBAHTOBHIX INpPOLIECCOB 4YepTy HeAeJHMOCTH H,
¢ JIpyroil CTOpOHBI, Pa3bsICHUTL CYLIECTBYIOIIHe B 3TOH 06-
JIacCTH O0COGEHHOCTH TMOCTAaHOBKH 3afauy# o HaO6JI0NeHHH.
Jns sTOro pemramouuM sBJsSeTCS NPH3HAHHE CleAYIOLIero
OCHOBHOTO NOJIOXEHHS: Kak 66 0aneko Hu eblxoduiu fgae-
Hus 3a pamKu KAACCUHeCKoz20 (u3uuecKoeo 00BACHEHUs,
8ce onviTHble OanHbie (evidence) 0oAXCHbL OnuchlBaTsCA NPU
nomowu KAQCCU4eCKUX NOHATUIL.

OGocHOBaHHE 3TOTO COCTOHT IMIPOCTO B KOHCTaTauHH
TOYHOTO 3HAYEHHs cJOBa «3KcmepuMeHT». CJIOBOM «3Kcile-
PUMEHT» MBI YKa3plBaeM Ha TaKyl0 CHTYALHIO, KOTja Ml
MOXeM COOGLINTb APYTHM, YTO HMEHHO MBI CHEJAaNK H 4TO
HMeHHO Mbl y3Haau. IlosToMy oKcnmepuMeHTajJbHasi ycCTa-
HOBKa M pe3yJbTaThl HaOJIOAEHHH JNOJKHBI OMHUCHLIBATHCS
OJHO3HAaYHLIM 00pa3oM Ha s3blKe KJacCHYeCKOH (H3HKH.

W3 3T0ro OCHOBHOTO MOJIOXKEHHS, OGCYXKAeHHe KOTOPOro
CTaJIo IJIaBHOH TeMOH H3J1araeMoii 31iech JHCKYCCHH, MOXKHO
crenarhb caenymomuii BeiBoA. [losedenue aromubix 065eKT08
HeBO3MONCHO DPe3KO OTepAHu4UTL OT ux e3aumodeiicTeus
¢ usmeputesvHoiMU npubopamu, QuKcupyrouumy ycaosus,
npu KOTOpbLX nPoucxo0ar sasaexus. B camom mese, Hemesu-
MOCTb THNHYHBIX KBAHTOBHIX 3(h(heKTOB MpPOSIBJASETCS B TOM,
YTO BCSIKasi MOMBbITKA MOApa3feJuThb fBJeHHsT TpeGyer H3-
MeHEeHUsI OKCIePHMEeHTaNbHON YCTaHOBKH H TeM CaMbIM BJe-
yeT 3a co6oii HOBble BO3MOMKHOCTH NMPHHIHMIHAJIBHO HEKOH-
TPOJIUPYEMOTrO B3aUMOREHCTBUSI MeXJy OOBEKTaMH H H3Me-
puTeJbHHIMM  mpHGopaMH. BceseacTBHe 3TOro  JaHHble,
noJiyueHHble MpPH Pa3HbIX YCJOBHUSIX OMbITA, HE MOTYT OBITb
OXBaueHbl OJHOH-eJHHCTBEHHOH KapTHHOH; 3TH LAaHHLIE J0JI-
KHBl CKOpee paccMaTpUBaThCsl Kak 0onoOAHUTeAbHbie B TOM
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