HEKROTOPBIE TTPOBJIEMBI
COBPEMEHHOI ®U3UNKU *

I

ITossoapte magars ¢ 1oil mpoduaemsl, ROTOPas IpUBJIERAET
ceifuac nanboapuice BHUManne QU3NKOB, YA KOTOPOH, MOKa-
ayii, pabotaer HanGodbiice KOAUIecTBO HeclIefoBaTened H
HeccleIOBATEILCKIX gafoparopuit Bo BceM MHApe, — 3TO NPO-
fneMa aToMIOTO APA 1, B UaCTHOCTH, KAK Hambodee aKTyalb-
Haf U BAJKHAA ee 9ACTh — TAK Haspisaemas npobmaema ypaHa.

Boace 25 mer romy masang ynaioch YCTAHOBHTH, 9TO ATOMBI
TOX COCTOAT U3 CPABOMTENLHO TSREAOTO TOJIOMRUTETBIO 3apsi-
JROTIHOTO AP, ORPYMKEHIOTO HEKOTOPHM YHCIOM 3/1eKTPOHOB.
[Monomurenpnplili 3apaf Apa W OTpullaTeNLHbIe 3apPAIE OKPY-
JRAIOIIX ero DAEKTPOHOB KOMIIOHCUPYIOT ApYT jpyra. B ne-
JIOM ATOM KasKeTcfA HeUTPalbHBIM.

C 1913 nourn mo 1930 r. usuxu H3yvanm caMBIM TIIA-
TeABIEIM 06pasoM cBolicTBa T BHENINHE TPOABIEHHA TOi
arMocepnl DICKTPOHOB, KOTOPHIC OKPYMRAIT aTOMHOE AMpPO.
ITH HCCHeOBANMS IPUBENIT K eJIMHOIT IesibHoll Teopun, ofua-
PYIRHBIIEH HOBRIC 3AKOHBI JIBIJKEHHA MIEKTPOHOB B aToMe,
pamee maM ueuaBectHeie. JTa TeOpHsA 10JyIHda Ha3BaHHUe
KBAITOROIT, WK BOJHOBOM, Teopun martepmin. H wmeil Mur eime
BEePHEMCA.

IIpumepuo ¢ 1930 1. ocmosnoe Baumaume GLLIO HATIPAB-
JeHo Ha aTomHoe sAfpo. fAmpo mac ocofenHO WHTepecyer,
TOTOMY 4YTO B HEM COCpPEfloTOYeHa IOUTH Bed Macca aToMa.
A Macca ecTh Mepa TOTO 3alaca dHeprHi, KoTopoii obramaer
Jarmas cucTeMa.

Rampeiit rpaMy a106oro meniecTBa 3akiouaer B cebe
TOUII0 WBBECTHYI) DHEPTUI0 M IPUTOM BeCEMA 3HAYATEILHYIO.
Tak, mampuMep, B CTAKAaHe YAI0, KOTOPHI BECUT MPUMepPHO
200 1, 3aRI0OUEH0 KOJAWMIECTBO DHEPTUH, IJIA TOJYHEeHHA KO-
TOpOH HYRHO OBLTo ORI CHKeYL OKOJM0 MAJIINONA TOHH YIJIS.

Jra dHeprus HAXOAMTCA HMENo B ATOMHOM fAfpe, MMO-
torry wro 0.999 Beeil amepruir, Bceil Machl Teda 3aKRIOYaeT
B cefe ajppa 1t Tonbko Mennmte 0.001 Beeit maccwr Moker
OLITH OTHECEHO K 3HepTHH aieRTponos. Homoccanbhbie 3a-

* Crarest onyOaunosana 8 skypaadc «IIpouatammicty (1940, Ne 24,
¢. 9—18) m coctasjieHA Ha OCHOBE JEKIINW, HPOUHTAHHOK B MOCKBe
23 moabpsa 1940 r. B nexmuonmom sade MIH BHII(G). Ha aty e
teMy crarba A. @. Hodpde B 1941 1. BomIa orpenbnoil GPoONIIOpPOH.
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TACH 3HePTWN, HAXOAANMHeCA B ANpaX, HECPAaBHAMEL HU ¢ Ka-
Kot hopMoii auepruir, KAKYK MBI 3I1aJH 10 CHX HOD.

FecrecTBenno, 3aMagumsa Iafeskna 001agaTh HTOI ouCD-
rgeit. Ho pms sroro cpavana HYKHO W3YUYHTH ee, a 3aTeM
HAWTH OYTH JJA ee HCHOJB3OBAHHA. ITO H OymeT OCHOBHOI
TeMOfi mepBOil YACTH JIEKLNU,

Ho, rpoMe roro, Afipo mHTEpecyeT HAC M IO PVIUM
npmamHAM. flApo aroMa HEeNHKOM OnpejedseT BCI IIPLpo,Ly
ero, oupefenser ero XWUMIYecKHe CBOICTBA H €0 HILIUBU-
IYaTLHOCTD.

Ecnmr skemeso orimgaercss or MeAu, 0T yraepoja, OT
CBHUATA, TO PA3aUUme 5TO JeKNT MMEIIo B- aTOMHBIX AT1pax,
a4 He B DICKTPOHAX. JMEKTPOHH Y BCeX Ted OHH WU Te jKe,
m a060ff aTOM MOMeT MHOTepAThL 9YaCTh CBOHX 2JIEKTPOIOB
BILIOTh [0 TOT0, YTO MOTYT OHITH COPBAHE BCE DJIEKTPOIBI
¢ aroma. IJoKa meao M HeMsMEHHO ATOMHOE AP0 CO CROIM
TMOMOUTETbABIM  B3APSAJ0M, OHO Beerjga mnpuraHer K cele
CTOJNBKO BIEKTPOHOB, CKOMBKO HeOBXOAUMO JIJIA KOMIIeHCALIHII
ero sapsaga. Ecnm B gape cepe6pa 47 3apsinos, To OHO Beerla
npucoeguEur k ceGe 47 omerrpomon. [Toatomy, nora neno
SITIPO, MBI TMe€M JeJ0 ¢ TOM ke CAMLIM JJIeMEHTOM, € TeM ke
caMbiM BemecTBOM. CTOUT MIMEHHTL HAPo, KAK M3 0,[HOTO
XUMAYeCKOro dJeMeHTa monydaercsa npyroi. Toanko Ttorna
OCYIeCTBUAACH OB ABHAA I JABHO ViKe 3a 6e3HANeKHOCTLIO
OCTaBJEHHAS MEUTA ANXUMUU — IIPEBPAIEHUS OTHIX HieMe -
ToB B fpyrue. Ha cospeMeHHOM 9Tame HCTOpPHHE BTa MedTa
OCYIIIeCTBHIACH, HE COBCEM B Tex opMaxX 11 He TeMIl Pe3ylin-
TATAMHU, KOTOPHIE OMW;(AMNCH AJXIMHEKAMIA.

Uro smer 3maem 00 arommom aAxpe? 3a 10 mer nacroiiun-
BOTO M CHUCTEMATHYECKOTO WBYYEHHS MBI Y3HAJMW, 9TO ;PO
B CBOIO OUYepellh COCTOMT U3 emle 6ojiee MEIRUX COCTABHBIX
gacTeil. AT cocraBHble YACTH IpelcTaBIAAT co60# Mpocteli-
e H3BeCTHBIe HAM B TIPUpOMe AApa.

CaMoe Jerkoe W MOTOMY caMoOe IPOCTOEe ATPO — DTO AAPO
atoMa Bopopofia. Bonopon — nepBeiit SIeMeHT MmeproTHyecKoil
cucTeMbl ¢ aroMunim BecoMm oxoio 1. fAapo momopona BxoquT
B cocras Bcex Apyrux sjep. Ho, ¢ Apyro# croponni, Jerko
BUNIeTH, UTO BCe fAApa He MOTYT COCTOATH TOMALKO M3 BOJO-
pOmHEIX fAnep, Kak jgasHo, y:xe Gomee 100 mer maszam, mpeji-
nonxarax Hpoyr.

fAapa aromor obmafjaT ompefelfenHodl Maccoli, KoTopas
maercd ATOMHBIM BECOM, W ONDeeleHHBIM 3apA0oM. 3apsal
Anpa 3a7aer TOT HOMeP, KOTOPHII JAaHALI DIEMEeH1 3aunNaer
B mepmonuyeckoii cucreMe MeHMeneena.
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Bomopon B aroii chgTeNMe — NePBBLL Hl1eMelT: y Nero oAl
HOJIO;KUTEABHBIA 3aPA, U ONHH DJIEKTPOTL. Bropoit mo 1o-
PANKY BJIEMEHT MMeeT ANPO ¢ ABOHHEIM 3apANONM, TpeTHt —
¢ TPOWHBIM ¥ T. 4. BILIOTH J@ CAMOIQ MOCIENIIeT0 M CAMOTO
TAKEJIOT0 M3 BCeX DIIEMEHTOB — YpaHa, si[p0 KOTOpOTO HMeeT
92 moxoKHUTENBHBIX 3apANA.

Menpgeneen, cucTeMATH3UPYSA TPOMAIHLIA OIBITHBIH Ma-
rTepuag B 00JACTH XUMUHU, CO3/IaJ HepPHOJIMIeCKYI0 CHCTeMY.
Om, womeulio, Me MOFo3pEBal B TO BPeMA O CYIECTBOBAHUIL
STLeD, HO IIC JIYMAJ, 4TO HOPAHOK DICMCHTOB B CO3[AHHOI AM
clCcTeMe  oupejiesifeTcss TPOCTO 3apsAagoM  Ajjpa #  HEIeM
Gosplie. OKaswIBAGTCA, UTO OTH [BE XAPAKTEPHCTHRE ATOM-
HBIX AJep — ATOMHBIIBEC U 3apAT — He COOTBETCTBYIOT TOMY,
4To MBI MODAM OBl ORUAATH, HCXomsa us rumoressr IIpoyra.

Tag, BTOpoif 2JeMeHT — TeJUWidl HMeeT ATOMHLIA Bec 4.
Ecnu ou cocrour ua 4 agep Bogepoda, T0 H 3apAX ero H0J-
e ObL1 6Bl OBITH 4, a MEMRIY TeM 3apsm ero 2, HOTOMY
UTO 9TO BTOpoil naement. Tawkum o6pas3oM, HY/KHO HyMarh,
4TO B TeJIHH Bcero 2 sigpa Bojopoda. SImpa Bogopoma MBI Ha-
seIRaeM mporomamu. Ho, KpoMe Toro, B Aipe TeAns ecTh emie
2 epMHAIBI MAaccHl, KOTOpBle 3apaja He mmeioT. Bropyio co-
CTABHYI0 9aCTh AApA OPAXOMUTCHA CUUTATH He3APAKEHIIBIM
syipom  Bogopopa. IIpuxopures pasamgars A7pa  BOJOPOAA,
oOaalaolnme 3apsaaoM, WM IIPOTOHBI, W A7pa, He 06xa7an-
e cOBCeM DIEKTPHUIECKHM 3apANOM, HeliTpadbuble, WX Mbi
ta3pIBAEM HEUTpOHAMH,

Bee apgpa cocrosar m3 nporonoB u Hedrponos. B remun
2 nporona u 2 Hefirpona, B asore 7 mporonoB u 7 Heiir-
ponoB. B Rucaopome 8 mporonoB M 8 HeATPOHOB, B yTiepoje
6 mporonor u 6 Hefirponos.

Ho maasime ara mpocrora HeCKOABRO HApYIIAETCs, IHCIO
HefiTpOHOB CTAHOBUTCA Bee GOILINEe I GOMBINEG NO CPABHENUTO
¢ YHCAOM TMPOTOHOB, H B CAMOM HOCHeTHeM dJIeMeHTe — ypaHe
umeercsa 92 zapapma, 92 mporoHa, a aTOMHBIH Bec ero 238.
Crnemosarenbno, kK 92 mporonam mpmbasieno eme 146 weiir-
POHOBR.

Koneano, neands gyMarh, 910 To, 9T0 Mb 3Haem B 1940,
eCcTh YiKe HcUepubIBapuiee 0ToOpasReHHe pealnbHOT0 MUpa H
Mioroo6pasnme 3aKaHUYHBAETCS HA JTHX JaCTHIAX, KOTOPHIC
ABJIAIOTCA dJeMEeHTAPHBIME B GYKBAJALHOM CMBICAE CJIOBA.
IToraTme saeMeHTApHOCTH 03HAYAET TONLKO OOpeReNeHHBIH
3Tan B HalleM NPOHMKHOBEHWN B 1Ay6nL mpupoasl. Ha manmom
arale MBI 3HaeM, OfHAKO, COCTAB ATOMA JIWIIb BILIOTH [0
DTHX DIEMEHTOB.
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Jra TpocTas RApPTHNA Ila CAMOM e OBIIa BBUICHCHA 11e
Tak ngerko. Ilpummoch OpeofoneTn Iienbii pAA 3aTpyAHEHHI,
NeJBI PAJT MPOTHROPEYHIl, KOTOPble B MOMENT CBOETro BhIAR-
JeHHA Kasaameh (esBHIXOAHBEIMH, HO KOTOpPHle, KaK BCET/AA
B MCTOPUE HAYKH, ORA3QIHCH TOJBKO PA3NWUIBIMH CTOPOHAMH
Gosee o0Imeil RAPTHIBI, MPeACTAaBIABLICH cOO0I0 CITHTE3 TOTO,
4T0 Ka3aJ0Ch MPOTHBOPEYHeM, U MBI MePeXofdIuri K CaeyIo-
meMy, Gomee rayGoOKOMY NOHUMAHMIO TPOGIEMBL.

BajkpeltmrumM 13 oTHX 3aTPYHHCUMI 0KA3AJ0CH CIEAYIO-
Iifee: B CAMOM HAgaje HAIIero cToleTHs OHII0 yike H3BECTHO,
9T0 M3 HeIp pajHOAKTHBHEIX aroMos (0 fSApe Ttorfa enie
He TOJ03DeBATH) BHUIETAIOT C-9ACTHIE (OHH OKA3admch AX-
pamu renus) u fi-aacrupn (saexrponst). Hazamocs, To, 910
BHIIETaeT W3 ATOMA, 3T0 M €cTh TO, W3 UeTO OH COCTOHT.
CiemoraTenbno, Kasajioch, A/pa ATOMOB COCTOAT W3 Ajiep re-
AU B AIAeKTPOHOB,

Oumu6o9H0CTh MEPBOH YaCTH HTOTO YTBEP/RAENUS sICHA:
09eBUIHO, 9TO HeBO3MORHO COCTABHTE SIPO BOAOPOA W3 BUET-
Bepo 6onee TAMKENBIX SICP TeJHA: YacTh Ile MOKET OBITh
00JIBINe IeJI0TO.

Oxasanack HeBePHOIL 1L Bropas 9acth 9TOT0 YTBEPSKIEH s,
JNEKTPOHDBI feHCTBUTEALHO BBHLAETAT HPH STePHHIX NPOIEC-
cax, 1 TeM He MeHee DIEKTPOHOB B sAmpax ier. l{azamocn GwI,
3flech — JOTHYECKoe OpoTuBOpeyne. Tax nm oro?

Mp1 3uaeM, 4T0 aTOMBI UCIYCKAIOT CBET, CBETOBHIE KBAHTHI
(doronn).

Yro ske otu $oTOHH 3alaceHBl B ATOMe B BUIe CBeTa U
MAYT MoMenrta ans Beuiera? Ouwesmmno, mer. Mul nommmaeM
HCIYyCKAHUC C¢BeTa TaRuM 00pasoM, UTo JICKTPIIIECKe 3a-
pAJHL B aroMe, MepeXOdA W3 OANOr0 COCTOANUs B HApPYyroe,
OCBOBOIRITAIOT HEKOTOPOE KOJMMYECTBO 3HEPTUH, KoTopasa mepe-
xonur B OpMY NYy4HCTON 9HEPIUH, PACIPOCTPAHAIOIIEIHCST
B IPOCTPAHCTBE.

Apanoruunble coo0paKEHNA MOKHO BHICKA3aTh W OTHOCH-
TeABIO DIEKTPOHA. JAEKTPOH IO 1eJNoMY PANY coolpaskenmil
HE MOMKeT HAXOAuThesa B aroMuEOM afape. Ho om 1e mosser m
c0371aBaTLCA B AApe, KAK (HOTOI, MOTOMY 4YTO 06ia/aeT OTpH-
MATeNbHBIM 3JIeKTpUueckuM 3sapanoM. Tsepjio ycramosneno,
YT0 2IMeKTPHIECKHIL 3aPAN TAK jKe, KAK U dHEPrus I MaTepus
B I[JIOM, 0CTAeTCA HEeM3MEeHHHIM; 00Iilee KOMUYCCTRO DICKTPH-
qecTBA HHUTHE He cosfaerca i nurfe He ucyesaer. Ciaegona-
TEJIBHO, €CJAN YHOCHTCS OTPHIATENRIBIH 3apafm, To sANpo Io-
aydaeT papHBIN eMy HOJosRiTeabIeil 3apam. Iponece nenye-
KaHHUA DJEKTPOHOB CONPOBOMKIACTCA H3MEHeNneM 3apama
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siapa. Ho anpo COCTOWT 113 LPOTOUOB M HeliTPOIOoB, sliadlir,
OfMH M3 He3apAKeHHBIX HelTPOHOB OPeBPATIICA B IOJIOMKH-
TeIBHO 3apAAteHHBIN NPOTOH.

OTpenbunil OTPUNATENBHEI BIERTPOH He MOMKET HH BO3-
HAKHYTH, HU mcueanyTh. Io [Ra NMpOTHBOMOIOMHBIX 3apsafga
MOTYT TPH [[OCTATOYNOM COMIDKCHUM B3aWMHO CKOMIEHCHPO-
BaTh IPYT Apyra WM Jajke COBCEM WUCUEBHYTH, BRIJCIIB CBOIQ
3AMAC DHEPTHH B BUJe JAyYHcToil 3HeprEu (HOTOHOB).

Kagrme ke 9T0 NOJ0MHTENbIIEIe 3apApi? Y AAJI0CH yCTa-
HOBUTH, UTO, KPOME€ OTPUIATENbHBIX HIEKTpPOUOB, B IpUpole
HaGII0Ra0TCA I MOTYT OBITH CO3[AHBEI cpefcTBaMm jaboparo-
puil M TEXHWKM IIOJOMKUTeNbHbIe 3apsAfAbI, KOTOpBIe [0 BCeM
CBOMM CBO#icTBAM: 10 Macce, IO BelHWYHHe 3apAAa BIOJHE
COOTBETCTBYIOT 3JeKTPOHAM, HO TOJBKO HMET MOMOKUTENb-
Hbtl 3apsan. Taxoil 3apsaj MBI HA3BIBAEM IIO3HUTPOHOM.

Taxmm 06pasom, MBI pasamdaeM DJIAEKTPONB. (OTPHIATEN-
HElE) ¥ [O3UTPONB!  (IONOKATeNbHbIE), OTIMIAIOHINECH
TONLKO NPOTURONONOKHBIM BHAKOM 3apsaga. DBb6amam ajxep
MOTYT IPOHUCXOAUTH KAK IPOLecCH COETMHEHHA IO3UTPOHOB
¢ 3JeKTPOHAMHU, TAK W PACIEIICHHS HA 3JICKTPOH U TO3W-
TPOH, IpudeM DIEKTPOH YXOJHT H3 aroMa, a NO3UTPOIT BXO-
UT B AApO, TipeBpamtas Heirpon B mporoH. OZHOBPEMEIHO
¢ AJEKTPOHOM YXOMUT 11 He3apAyKemHasA 94acTUIa — IeUTPITHO,

Habmogaorest 1 Takde IpoHecChl B sijipe, IPII KOTOPBIX
DIEKTPOH Iepegaer CBOH aapAx AApy, mpeBpallagd IPOTOH
B HelTPOH, a MO3HTPOH BBLIeTaeT W3 aroma. Itorga ms aroma
BELIETAST IEKTPOIL, 3aPAd sAApa yBelWmduBaeTcA Ha eJWHUILY;
KOTZla BELIETAET IO3UTPOH WM HPOTOH, 3apsaj| I HOMep B Ie-
PUOANTeCKOH cHCTeMe yMeHBINAETCA HA OIHY eJUHUILY.

Bce spmpa mocrpoennl ma3 3apsyKeHHBX IpPOTOHOB UM He3a-
paennbix peitrponos. Cupamupaercs, KARUMH CHTAMH OHH
CAEPSKUBAIOTCSA B ATOMHOM fAfipe, 9TO UX CBA3BIBAET MeEHAY
coboif, uro ompejeiseT IOCTPOEHHE PABMAUIHLIX ATOMHBEIX
Alep U3 BTHX 3IEMeHTOB?

Anasormgmpiii BOIPOC © CBABH sAfipa C DJIEKTpoHAMH
B arome Imoayduwsa mpocroit oreer. IlosoruTenbHEBIN 3apaj
Anpa upurArEsaer K cebe orpulaTeNbHbIE BIEKTPOHH IO
OCHOBHBIM 3aKollaM DieRTpuuccTBa TaK ke, xak Commme
CHNAMH TATOTONHA IPUTATHRAET K cebe 3eMII0 H Jpyrue
maadersl. Ho B aTOMHOM fA7ipe Be/lb OHA W3 COCTABHHIX 4a-
creit Helirpanbaa. UeM ke 0HA CBA3BLIBAETCS ¢ HOJOKUTENBHO
3apsKeHALIM IIPOTOHOM U gpyrumu geiirponamu? OmeITH Ho-
Ra3aju, uTO CHIB, CBA3HIBAOINUNE Mesxay co0oil ABa Hei-
TPOHA, OPHEMEPHO TaKHe ke 110 BeJIMYMHE, KAK I CHJIH,
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CBH3LIBAIOLLITE MesLLY codofl welfrpon ¢ HpoTOHOM H JLGKC
2 mpotona Mmeskgy co0oii. DTo He CHIBI TATOTEHIA, le JIeKT-
pUdecKile WM MATHUTHLIe B3auMofeilcTBis, a CHIH 0c0HOr0
XapaKrepa, KOTOpLle BLITERAOT W3 KBAHTOBOH, WJIH BOJINO-
BOV, MeXaHMKA.

Omnn n3 comercririx yuennix, VM. K. Tamum nuicrasas ri-
110Te3y, uTO CBA3L Me;yly HellTPOLoM # IPOTOHOA odeciie-
TUBAETCA DAEKTPUICCKIEMIL 3aPAJaMI — DAEKTPONAMU H TIO-
suTpoamn. McenycKame @ TOTIOMEHNe HX JCHCTBUTEIDHIIO
HOIBKHO JIATh HCKOTOPBIC CHABL CBI3IT MOHAYLY 1IPOTOTIOM 11
ueirrponoM, Ho, Kak Nogasanpm BLIMIICHeums, 9TU CHALL BO
MIIOro pas ciabee, IeM Te, KOTOpBIC T4 CAMOM Jjielde CyITC-
CTBYIOT B Aiipe It 00eclewiBAIOT ero IPOUHoCTh.

Torma samosckmii ¢usur FOKasa mompoGoBajg IOCTABUTHL
3a7avyy TaKuM 00pasoM: pas B3AHEMO/IeiiCTBIE MPH MOCPEJCTBC
DIIEKTPOHOB 1 MOBUTPONOB HEJOCTATOTHO, UTOOLI 00BACHUTHL
f/lepHble CHJE, TO KAKOBH ;K€ YaCTUHbl, KOTOPHIC ofeciie-
quan 6b1 KocTaTodHbie cmabi? W 0 BRIUMedwa, 4TO ecau OB
B Ape BCTPEUYAIUCE OTPUIATENBITEE W TMOJ0KHTENbIIEe Ya-
cransl ¢ Mmaccoit B 200 pas Goxwweir, weM nozutponm 1
BJIEKTPOI, TO HTH YaCTUIBl 06ECHOUIN 66l HPARIILIIVIO Te-
JUYHHY CHJ B3aUMOIEHcTBHA.

Ciryerss meMmOro BpeMenu 37H WacTUIBL OB olHapy-
JREHbI B KOCMUYECKUX Jrydax, KOTOpbIE, ][])IIXO}[}I iII3 MITDOROLIN
HPOCTPAHCTBA, HMPOHNILIBAIOT arMocdepy i HALGHIOIAmTEsT 1t
a 3eMHOil MOBepXHOCTH, 1I HAa BEcoTax Jandpyca, 1 jake
O]} 3eMJjieil HMa J0cTaTouno HoJapiioll rayoume. Oxaswipacres,
YTO KOCMHYECKHE IYIM, BXoAsA B arMocgepy, CO3NAIOT 3apsi-
JReHHBle OTPUIATENBHO U DOJIMAUTENIBHO TACTHIBL, ¢ Maccoii
npuMepHo B 200 pas Goabmei, deM macca DJIeKTPOHA. ITH
dacTHI B To ke Bpema B 10 pas merde, wem mporom n
neitrpon (roropsle npumepuo B 2000 pas rakedee, ueM diek-
tpon). Takum 06pas0M, 370 — KAKHE-TO UACTUIH «CPeHeroy
Beca. Onm modTOMYy OBLAN NA3BAHLI ME30TPOHAMIL, WM, TS
KpaTKoOCTH, Me30HaMIL VX cyniecTRoBaiie B COCTABC KOCMII-
YeCKUX Jydeil B 3eMnoit arMocepe ceiidac He BHI3HIBAET
COMHEHHUS,

Tor e U. E. Tamym B mocaeiee BpeMs H3YUYan 3aKOUBI
ApwkeHNA Me30H0B. OKasEBaeTcf, OIIM 004/ 210T CBoeoGpas-
HBIMY CBOHCTBAMH, BO MHOTHX OTHOMIEHHAX 1E TOXOIKIIME
Ha cBoiicTBa 3JeKTpoHOB U mo3nTpornos. Ha ocnosanum Teo-
pru mesonoB o BMmecte ¢ JI. JI. Jlammay cosgam upesmsi-
4aifHO WHTEPECHYI0 Teopnio o0pasuBaHMA HEATPONOB M MpO-
TOHOB,
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Tamum n Jlangay nmpejcrasaswor cefe, 9To HeWTPoH eCTh
HOpOTOH, COeMIHEHUBII ¢ oTPULATCALIBLIM Me3omoM. Ilososrn-
TeABHO 3apyKeIublil MPOTOH ¢ OTPHUUATCIBIBIM JIEKTPOIOM
00pasyoOT aToOM BO;IOPOla, Xopolro naM uapectwiii, Ho ecan
BMCCTO OTPHLATENLNOr0 DHIEKTPOna HMeeTCs OTpPHIATe bHBII
Meson, vacruna B 200 pas Gonee Tamenast, ¢ 0coGbIMA CBOH-
CTBAMH, TO TaKasg KoMOUHAIUA 3aHHMAcT ropasjio MeHbIIIe
MECTA U IO BCEM CRBOMM CBOUWCTBAM O/1I3KO COBHAJAET ¢ TeM,
4YTO MBI 3HaeM 0 HeiiTpoue.

Coriacno aToil rumoTese, ¢YMTAETCH, YTO HEHTPOH — HTO
TPOTOH, CoeTHHEHHEHT ¢ OTPHIATeTHHBIM ME30HOM, W, Ha000-
poT, MPOTOH — 3To HENTPOH, COeJHHEHHLIl ¢ IOJOKITE1b-
HBIM ME30H0M.

TaxuM 00pasoM, «DJIEMEHTAPHEICY YACTHIBI — IPOTOI I
He{ITPOHBI — HA HAIINX IJa3aX HAYMHAIOT CIOBA pacciall-
BaThCA I 00HAPY;RHBATHL CBOIO CIOMKHYI0 CTPYRTYDY.

Ho, mosanyii, eite 0ojee WHTEPECHO, UTO TAKafd TeOPIA
BHOBEL BO3BpaImaer HAC K JJMeKTpHdecKoll Teopmm maTepln,
HApYIICHIION IToaBIcHIEM HeiiTpomos. Tenepr cmoBa MoikHO
VBT, UTO BCE MIEMERTBL aToMa II €r0 s7Tpa, KOTOpble
HAM ;l0 CHX 110D M3BECTHBI, IMEIOT, B CYLIHOCTH, dIeKTpiue-
CKOe HPOHCXOMACHILE.

OnHaro He Hajl0 yMarh, 4To B spe MLl WMeeM JleJo
RPOCTO € 1OBTOPEHHEM CBOMCTB TOTO ke aToMa.

Ilepexost 0T omBITA, HAKOWJACHHOTO B ACTPOLOMIM 1 Me-
xanmke, K Macmrabam artoma, K 100-MulIHOHHBIM T0OJAM
canTIMeTpa, MBI IIONAJaeM B HOBBIA MHUp, TAe HPOABIAOTCA
HeN3BEeCTHBIE paHee HOBHE Qu3MUecKHe cBOHCTBA aToMHOIl
dusuxr, ITH  cBoilcTBa 00BACHAIOTCA KBAHTOBOM MeXxa-
HITROII.

CoORepIIeHN0 eCTeCTBeHHO OMRUTATE, U, H0-BUUMOMY, OTIBLY
yiie HAM 3TO IOKA3bIBAET, UTO KOTJA MBI IEpPEX0fuM K Cle-
OywmeMy aramy, K aroMHOMY sSIpy, a aTOMHOe SJpo ellfe
B 100 teicsT pas MeHbIIE, 9eM ATOM, TO 37e€Ch MK 06Hapy-
JIBaeM enre HOBBe, cnelnuYecKkde 3aKOHBI AJEPHBIX HpPO-
I[eCCOB, He MPOSIBIAAONINECT 3aMETHBIM 00pasoM HU B aTOME,
nu B 6OJALIONX Tejaax.

Ta KBarTOBag MeXaHHMKA, KOTOpAsg MNpPeKPAcHO OONHCHBAECT
maM BCe CBOHCTRA ATOMHBIX CHCTEM, OKA3BIBAETCSI HENOCTa-
TOYHON M JIO/KHA OHTH MOMOJHEHA W MCIpABIeHA B COOTBOT-
CTBUE ¢ ABJIEHHAMU, KOTOpbIe 00HAPYIKUBAIOTCA B ATOMHOM
Aanpe.

Haspptii Taro#t KOMMYeCTBOHHHIH 5TAam COMPOBOKRAAETCS
nposiBlieHEEM KAadecTBeHHO HOBBIX ¢BOMcTB, Cminl, CBA3HBAIO-
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flife MPOTOH H HEUTPOIm ¢ Me30HOM, — 3T0 He CHJIBL BJAEKTPO-
CTaTHYECKOTO OPHUTA;ReHnsA 10 s3akonaM HyJoHa, KOTophie
CBABLIBAIOT ANPO BOJOPOMIA € €r0 DIeKTPOIOM, DTO CHIBL Go-
Jite  CIOMKHOIO Xapakrepa. ommchiBaeMbie Teopueit Tamma.

Tar tpejcrasiserca HaMm Ceiluac CTPOCHHE ATOMIOTO
aapa. Cympyri Hsep u Mapus Hwpir 8 1899 1. oTKpbran
paguit u u3yguwiu ero csoiicrsa. Ho uyrts nabinopenmnsi, Heus-
OeRELI T1a 1ePROM CTAJUM, TOCKOABKY MBI HE MMeMl Apy-
TOTO, — HyTb UPEe3BbIUANN0 MamoadeRTUBHBIN IJIA  paszBu-
THS HAYKIL

Bricrpoe pasrutite ofecrevnBaeTcsi BO3MOSRHOCTBIO AK-
TUBHOTO BO3efCTBHA HA H3yyaeMmlil 00beKT. Mul craam ys-
mnapaTr aToMIioe spo TOF/{a, 1{01]la MhlI NAYYHJINCL ARTHABIIO
€10 BUJOUIMEUHTL, JTO Yjagoct npuMepuo 20 aer nasa
SHAMGHUTOMY aHmMiickoMy (uauny Pesepdopmy.

Jlapgo 0BITO W3BECTIO, 9TO OPH BCTpPede ABYX aTOMHBIX
sinep MOJKHO OBIIO 0sXWJATH BO3MEcTBIA Aep APYTr HA ApyTa.
Ho ran ocymiecTsuTs Takyio scrpeay? Bens sppa sapaKeHnsl
ToJI0KITeNRH0. JIpn mpubamkenuu gpyr ® APYTY OHIL OTTAJ-
KIBAIOTCH, PA3Mepsl HX HACTOJBLKO Majlbl, UTO CHJIH OTTAILRI-
BaHUM OCTHUIAWT TpoMajiHoil Beamumnbl. HyiHa orpommnas
DHeprus, 4TOOH, IPEOfoNIes 9TU CUJAH, 32CTABATEL OfHO AAPO
BCTPETUTHCA ¢ ApYyruM. UToOB HAKOTUTL TAKyl) DHEPTHIo,
H)3HO OBLIO BACTABHTL A7pa UpPOUTIl Pa3loCcTh IHOTEIHAN0R
nopazra 1 san B. W sor, korpa 3 1930 v mosyuniu 1rycToT-
neie TpyOKI, B KOTOPHIX VAAJI0CH CO3TABATH PA3HOCTH NOTEH-
nuanos Gonaerre 0.5 muae B, onu ceitzac se G IpEMeHeHbL
A BO3MeHCTBUA Ha aTOMHBlEe Apa.

Hapo crasats, uTo Takue rtpy6ru O®LIIr TTOJYYEHE BOBCE
e (u3WKOIl ATOMHOTO AApPa, a HJAEKTPOTEXHHKOE B ©BABIL
¢ 3ajiayell mepepadvil dHePrun na GOMLIINEE PACCTOAHIA.

JlaBHeil MedTOll HIEKTPOTEXHMKM BEICOKMX HAIPAKeRUi
SIBJASAETCA MePeX0J ¢ MePEeMeHHOr0 TOKA Ha MocTOAHHBIA. [lan
3TOT0 HY;HHO yMeTh IPEeBPAUIAThL BLICOKOBOJABTHBEE ILI€peMer-
Hbié TOKM B TOCTOSIHHBIE U HA0GOPOT.

Bor gna sroii-ro menu, emle ¥ ceffyac HeJOCTUTHYTOH, n
OB cO3/laHRl TPYOKHW, B KOTop®IX AApPa BOAOPOAA POXO-
qpm esbite 0.5 Mur B o# omoaywanm Ooimnnyio Kadernue-
CKYI0 3HeprMI0. JT0 TeXHMYecKoe OCTHKelMe celluac ke
fpl0 NCI0AB30BaH0, U B emOpmmke Obula IHocTaBjleHA 110-
IBITKA HANPABUTE 9TU OHICTPHE TACTAILL B A7pa PABTHUNBIX
aTOMOB,

EcrecTBenno, omacasich, YT0 B3amMHOe OTTAJIKWBaHHe He
MO3BOJHT ALPAM BCTPETHTHCA, B3AMH ANpA ¢ HAUMEHBIITHAM
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sapajgoM. Cambiit Manwii sapan y mporona. Iloatomy B my-
CTOTHOH TPyOKe WOTOK Aep BONOPOJa Mpoleraj pasHOCTh
norenpanios go 700 reic. B. B pamemeiiuseM paspernute
DUEPruIo, KOTOPYI0 mMOJydaer 3apfAj{ 2AeKTPOHA HJIH IPOTOHA,
upoiiia 1 B, masmBarn anexrpomsoabroM. IIpoToms, wOIY-
yusime sHepruto HopAnka 0.7 mau 5B, 6ol nanpasiens Ha
Tpenapar, cojepsRammil auTuil.

Jlutmit 3apmMaeT TpeThe MecTo B IMEPHOMUECKON CH-
creMe. ATOMHBI Bec ero 7; om HEMmeer 3 mporoma m 4 meii-
tpoma. Norga eme oawH nporow, momajas B ANPO JATHA,
MPUCOEAMHATCA K HEMY, MBI IIOJYIUM CHUCTeMY M3 4 IIPOTO-
0B 1 4 HeWTPOHOB, T. €. YeTBepTHI DIeMEHT — (e puLImit
¢ aToMueIM necoM 8. Takoe sjpo OGepwiins pacmajaercs ua
JABC TIONOBULIBI, Kajk fasd Ui KOTOpPLIX uUMeceT ATOMIBIL Bee /l,
4 3apan 2, T. ¢. NpepcTaBiasger cofoK AP0 TeNnd,

He#icreurensio, sro u 6eto mabmaofeno. Hpu GomGapsir-
pPOBKe INTUSA INPOTOHAMH BBUIETANH SMApa Iejug; OpUYeM
MOF{HO OOHAPYIKATEL, 9TO OIHOBPEMEHIO BHJIETAIOT B NMPOTH-
BOTIOJIOKHBI® CTOPOHBI 2 A-1aCTHIB ¢ 3Heprueit mo 8.5 atn 3B,

M MmoseMm cleqars W3 3TOTO OIMKITA CPA3y [BA BHIBOAA.
Bo-nmepBrix, u3 Bomopona u JauTusA MBI Moayduau 1eauit. Bo-
BTOPHIX, 3aTpaTHB ONHH TIpoToH ¢ sHeprmeit B 0.0 man »B
(a morom orasasoch mocrarcunbiM u 70000 aB), Mbr momy-
quau 2 9acTHIBL, RajkIas I3 KOTophiX mMeer mo 8.5 mum 3B,
1. e. 17 Mam 5B,

B stoM mporecce MBI OCYILECTBWIH, CIHEJORATEAbIO, Pe-
ARIII0, COMPOBOIKIAINIYIOCA BRIJIEJCHNEM DHEPIuH U3 aTOM-
Horo sAxpa. 3arparms roapko 0.5 Man 3B, M moxyTmia
17 Munauonos — B 39 pas Gouwe.

Ho orkyna 6epercs s1a sueprua? Komeuno, 3akon coxpa-
LleHHsI DHEPTHH He mapyuiaercd, Kax Bcerma, Mbl MMeeM [0
¢ OpeBpaUlieHHeM OTHOrO BHAA dHeprUM B fpyroid. Oneir
NOKA3BIBAET, UTO TAHHCTBEHHLIX, €lle IIeBelOMBIX HCTOUIH-
KOB HCKATh He HPUXOIUTCA.

Mb1 y:ke Bupgeanm, 4TO Macca HWa3MepseTr 3amac 3HePrum
B Teqe. Eean Mbp1 Bergeuad sHepruio 8 17 man 3B, ro myskao
O/KUJATh, YTO YMEHBIIWICS 3arac DHepruy B aroMax, a 3Ha-
TUT, YMEHLIIWICH UX Bec (Macca).

Jlo ¢cTOAKHOBEHHA Mbi UMeJM HAPO JMTHSH, TOMHbI ATOM
nprit Bec Koroporo 7.01819, u Bojopof, aromubiii Bec KOTO-
poro 1.00813; caenoBsarennno, 70 BCTPEYH HMEJIACh CyMMa
aroMaEHX Becos 8.02632, a mocie CTOMKHOBEHUs BHLIETENO
2 vacTHILI TETHS, AaTOMHBIA Bec woroporo 4.00389. 3maunr,
npa aipa reaus umetor aromusrit sec 8.0078. Ecau cpasuurs
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BTH UMCIA, TO OKA;KETCA, UTO BMECTO CYMMBI aTOMIBIX BECOB
8.026 ocramocs 8.008; macca ymeupmnach na 0.018 epju-
HUTIHL.

3 5T0il Macchl JOMIRNA IMOJAYIATBHCA oHepiua B 17.20 My
oB, a ma camom geae usmepeno 17.13 mum. Jlywinero cosua-
JleHus MBL ¥ OKUMIATH 1ie BIIPaBe.

MoskuHO MU CKA3aTh, MTO MBI PENIHIH Bajauy aJXuMHM -—
npespaiaeM ogun dJIeMEenT B APYTOi — 1 3a;1a¥y 1Oy IelIis
9Hepruu 13 BHYTPHATOMHHIX 320aCOB?

dro 1 Bepno, u HeBepHo. HeBepro B IpaRTHYECKOM
cMBICIe ¢ToBA. Bemb, KoTga MBI TOBOPIIM ¢ BO3MOMKRIOCTI 1pe-
BpallaTh DJIeMeHTH, TO MBI O:KUJAEM, UTO MMOJYYemsl TaKie
KOMWYEeCTRA BEUTECTBA, ¢ KOTOPBIMH MOSKII0 UTO-TO CJelaTh.
To e camoe oTHOCHTCS H K DUEPIUU.

WNs orpeasdoro s;pa MpI JIeHCTBUTENLIIO  UOIVYILTIT
B 3D pas Goapmie dHepruym, weM sarparwiam. Ho moskear am
MH! CJeJaTh 3T0 ABJTEHIE OCHOBOIT TeXIMHYECKOr() LCIIONb30-
BAHWA BHYTPHAJEPHBIX 3aMACOB 3NepPrIu?

R cosxanenmo, uer. 3 Beero motoKa mpotonon 1ipudan-
SUTENBHO OJMH M3 MIUUIMOHA BCTPETHTCH 1A CROCM 1IVTII
¢ saxpom aurtug; 999999 jre mpyrmx uporotion B sApo 1
TOMaJaeT, a OHEPTHI0 cBow pacrparar. [edo n ToM, UTO
HAILA «APTUJIePUs CTpelseTy IOTOKAME MPOTOHOB B f,1po
aroMoB 0Oes «mpuneaar. Ifosromy-to m3 Mmatvona uonmajer
B AAPO TOABKO ojull; o0t 0agTaHC HMONYYAeTCA 1EBBITrol-
nmMm. lna «GoMGapiupoRKuy Apa MPUMEHACTCSA TPOMa,[iasi
MAamnHea, IoTpebasiomasn GoablIoe KOJUIECTBO BIERTPO-
DHEPII, & B Pe3yabTaTe MOMYYAeTCs HECKOALKO BRIIETERIITMX
ATOMOB, 2HeprHmell KOTOPHLIX HEeNB3sT BOCMOMb30OBATLCA [lAMKe
U1 MaJIeHBKON HATpYyILKML.

Tax ofcrosano mero 9 ger wnasag. Hax passusanacth
naneiie snepuas ¢usHka? C OTKPBITHEM HEHTPOHOB MHE 110-
JAYYUAM CHAPSN, KOTOPHIH MOMKeT JOCTHUTHYTEH Jw(oro sjpa,
TaKk RAaK MeXJy HUMH Ie BOBHEKHET CHI OTTAJIKWBAHWS.
brmaronapa atomy cefitac npm NOMOIWE HeliTporioB MOMKHO
OCYHIECTBIATH PeARII [0 Beell 1epuomgmyccioii cricreme,
Her mu ofinoro sjgeMenta, ROTOPBIA MbI 1i¢ Moraum Ob Ipe-
BpaTHTh B Apyroi. Mer moeM, HapuMep, PTVTH IIPEBPATITH
B 30J0T0, HO B HHUTOKIIBIX KoauuecTBaX. IIpir aToM olHapy-
AUI0CH, 970 PA3AUIHEIX KOMOMHAIMA TPOTOHOB U NEATPOHOB
OUYeHL MHOTO.

Menpenees mpegcrapasa cede, 9T0 pasdMvHHIX aToMoB 92,
W0 KaRJION KJIeTKe COOTBeTCTBYET ofuH THI atomos Bosbe
MeM 17-10 KieTKy, 3aHATYIO XJI0POM; €JIel0BATENBHO, XJI0p —
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210 DdIeMelrT, spipo Kotoporo nmeer 17 3apsaios; qHCH0 he
NnelTpoHOB B HeM Mo:ker pasEaThes w 18 m 20; Bece ato
OyayT pasiaudHe MOCTPOeHHBIC MAAPA ¢ pA3IHIABIMA ATOM-
HEIMH BecaMi, HO IIOCKONBKY 3apAibl WX OJWHAKOBBI, 310 —
ANpa OJTHOTO B TOTO jKe XUMHUIeCKROTO djaeMenta. Mol 1nx ua-
3BIBAEM 1I30TONAMIL XJODa. XUMUTeCKUu HR0TONLI Iepasiit-
quMbt; ovrony Memsiesteer 1 1re offodpeBas 00 11X Cyhie-
cTaopapyit.  UmWeao  pasnmvHRIX  AfCp MOITOMY  IOpasyo
Goapbrte, uem 92. Mur smaem ceifwac mpnmepmo 350 pazmmi-
HBIX YCTOHYHBBIX AjieD, ROoTopele pasMmelllaores » 92 Kirerkax
Menjlesicesekoit Tafaunpt, 1, csepx Toro, okoxo 250 pajuo-
aRTUBNBIX $7lep, KOTOpPHC, Paciajasich, MCIIYCKAIOT JIyuH —
HPOTOHBL, TEHTPOIBI, TO3UTPOLH, JJICKTPOHEL, Y-Iydd (¢o-
TOHBI) ® T. [.

Kposme Tex pa/IHOAKTHBOLIX BellecTB, RKOTOPHIE CYIIIe-
CTBYIOT B HpHEpofic (DTO CAMEBIC TAKCNLIE DJICMCITLI IICpHO-
JILICCKOIT CHCTeMBI), MBI IOIYYMIM TeHIepb BO3MO;RHOCTD
MPUM3BOANTE MCKYCCTBEHHO JI06Ble DajHOaKTHRHBIC Bellle-
CTBA, COCTOANINE KAK H3 JerKMX ATOMOB, TaK U W3 CpPefHHX
Il TAKEABIX. B TacTHocTH, MK MOJKCM TOJTYIHTH PagHOaKTHR-
Abril mavpuit. Ecanm ¢becTh ToBapeHnNyo collb, kb KOTOPYIO
BXOAMT PAJHOAKTHBEBIN HATpHil, TO 3a lepeMelfeHHEM aToO-
MOB  PaJ{MfOAKTHBHOTO HATPHA MBI MOYKeM IIPOCHEeNNTH 110
Beemy opranuamy, PajimoanyiiBiunie atoOMBl TIMEIOT OTMETRY -
OMIL HICIIYCKAIOT IYy4Yll, KOTOPBe MBI MOKeM OOHapy;KUTL 1T
€ 1IX HOMOLIBIO UPOCJICMTH TYTH JIAIIOT0 BelllecTBa B JIO-
00M JRABOM OpTaHU3Me.

Toutio TaK jKe, BRe/S Pa/IOAKTUBHBIE ATOMBI B XIMUUC-
CKRUE COeJMHEHUA, MBI MOMKeM MpOCIeiNTE BCIO JAMHAMUKY
Tpolecca, KAHETHKY XHMUYecKodl peaknuu. IlpeskHme Me-
TOJIBI OTIpefleNIANM OKOHYATEbIBII Pe3aynpTaT peaknln, a ceil-
Tac MBI MOyReM Ha0JofaTh Bech €€ XOf.

ATo ;laeT MOmMHOe OpyfHe JUIA JATLHEHIIHX HCCIe/oBa-
it W B o6AacTH XUMUU, w B 06JacTH OWOMOTHH, 11 B 00-
JMgCTH TEONOTHH; B CCIBCKOM Xo3sCTBE MOKIO Oyjer cie-
JUTh 3a ABIKCHWEM BIATH B NOYBe, 38 JBHKEHHEM NATa-
TeJLUBIX BCIIECTB, 3a HEPeXoJloM MX K KOPHAM pacTenmii
i 1. 1. CTanoBUTCA FOCTYIIBRIM 70, 9€T0 j(0 CHX TIOP ML 1emo-
CpeficTBeHI0 BUACTH i€ MOIJIM.

Beprnemess k Bompocy 0 TOM, MOJKHO JIM MOJAYYaTh 3HEP-
THIO 3a CYeT BHYTPHUALEPHLIX 3aTIAcOB?

JIlsa Toma HAasa; 2TO Kasajoch, 3ajgadeil OGesHameKHoi.
IIpaspa, AcHO ObLIO, 9T0 3a NIpejleaMU H3BECTHOTO JIBA TOAA
gasaj cyIlecTBOBANa TI'POMAAHAA 00JACThL IIE€U3BECTHOTO, HO
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ROUKPETHBIX MYTeH HCMOJB30BAHUA AJePHOI dHeprum Mpl He
BHJIEJH.

B konme mexabpa 1938 r. GbLI0 OTKPHTO fABIENE, KOTO-
poe COBEpIIeHHO M3ZMEHMIO IOJ0MKEeHHe BOIIpoca. IJTO — fAB-
JeHUEe paclaja ypaHa.

Pacmag ypama pes3ko OTnmuaercs OT JIPpYIruUX H3BECTHLIX
uaM paHbIle IPONECCOB PAMOAKTHBHOTO pacliaga, Opu KOTo-
poM ®3 AApa BHLUleTaeT KakaA-HUOYAL UaCTUNA — MPOTOH,
MO3HTpOH, diaeKrpon. Ilorma neiiTponm ymapsier B agpo ypama,
TO AP0, MOMKHO CKasaTh, passanuBaerca ua 2 gacrm. [lpu
9TOM [Ipomecce, Kak 0Kasaaoch, N3 Apa BHEJETAET eIIe
HECKOABKO HEWTPOHOB. A 3T0 TMPUBOIHAT K CIAENYOMEMY BHI-
BOJLY.

IIpencraBeTe ceGe, yro HeliTPOH BIeTeN B Maccy ypaHna,
BCTPETHNT KaKoe-HUOYAbL eTo AP0, Paciielil ero, BbINe/us
rpoMajHeiilliee  KOJAWIECTBO  HHEPTUH,  HpuMepno  H0
160 man B, u, Kpome TOrO, eine BhLIETANT 3 HelATpoHA, KO-
TOpBIe BCTPETATCS ¢ COCeJHUMH AApaMu YPaHa, pacmensaT
X, Raseieiit caosa Beileant no 160 mas 5B n cmosa jacr
mo 3 mefrpona.

Jlerro upepcraButh cebe, kar 3101 npoleee OymeT paspil-
patbeA. M3 ofHOTO pacinenuBIIerocs sAApa moaABaTcd J Ieii-
tpora. OHU BBHIZOBYT paclieluiedie TPeX IOBHIX, KaKuHil H3
KOTOpBIX JacT ellie mo 3, mossures 9, morom 27, motom 81
I T. A HeHTpoHoB. UM dYepes HHYTOIKHYIO JOMI0 CEKYHIbI
DTOT [IPOIeCC pACHpOCTpaHUTCA HA BCIO  Maccy Agep
yparma.

Yro6p1 cpaBHATEL 3HEPTHIO, KOTOPAs BHAEAACTCA NPH IIPO-
lecce pasBaja ypama, ¢ TeMH IHEPTUAMH, KOTOPHIC MBI
3HaeM, I03BOJbTe IPUBECTH TAKOE COMOCTABIemHe. Hamabril
ATOM TODI0Yero MIW B3PBIBYATOTO BEMIECTBA BEHIAENSAET LPIH-
mepao 10 oB smeprmm, a sgech 0mHO AMPO  BHgeaseT
160 mau »B. Cienosarensno, sHepruu 3fech B 16 Mumamonos
pas 6odple, 9eM BbIleJsieT B3PHIBIATOE BeIlecTBO. JTO 3HA-
YHT, YTO OPOUBOUTIET B3PHIB, cHIIA KOTPOOTO B 16 Muaimonos
pas Goabime, UeM B3pHIB CAMOTO CHABHOTO B3pHIBUATOr0 Be-
1ecTBA.

Yacro, ocobenno B 1ame BpeMs, KAk NeusGeskHblE pe-
3yNbTAT HMIEPUAMNCTHYECROH CTAJIAM pPA3BUTHA KAmUTa-
ap3Ma, HaydHbBIe MOCTH)KeHHA WCHONb3YIOTCA B BOHHE s
ncrpebnenus Jdwofeit, Ho mam ecTecTBeHHO paymarh 06 He-
10JIb30BAHRY MX HA 0JAr0 YeJNOBeKa.

Taxue KOHIEHTPUPOBAHHBIE 3aI1ACH 3UEPIrAH MOTYT OLITH
HCTOAB30BAHB KAk JIBIDKYINASA CHWAa s Beeli Hameil Tex-
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puxy. Har 910 cHemats — 510, KOHeYHO, 3amada elfe coBep-
meHHO HeAcHasA. Hosble MCTOYHNRA SHepPTHW He WMEIOT I
ceba roroBoit texmuxu, Ilpumercs ee BHOBL cosgaBarth. Ho
IPEJKIe BCETO HYMHO NAYIUTLCA [0GHBATL SHepruio. Ha
UYyTH K 9TOMYy HMEIOTCH  ellie  Helipeojiolienubie  TPy/i-
HOCTH,

Ypau zaunumaer 92-¢ Mecto B uepuopuuecKoi rTadnuue,
uMeer 92 3apsasa, HO MMeeTCA HECKOABKO ero u30TonoB. Onuu
uMeer aToMHBI Bec 238, npyroit — 234, tperwit — 235. Us
BCeX 9TUX pPABIHYHBIX YPaHOB JABUHA DHEPIMM MOKeT pPas-
BUTHCA Jaunib B ypane 235, mo ero Tombko 0.7 %. ITourm
99 % cocraBuasier ypan-238, KOTOpHIl oflagaer CBOWCTBOM
0 jlopore IepexBarThIBaTh Helitponwr. HeliTpon, BhuleTeBIIHiA
u3 fAgpa ypaHa-235 paHbile, ueM JoHmeT 10 APYroro supa
ypana-235, Gyner mepexBaveH axpoM ypana-238. JlaBuma mHe
paspacrerca. Ho or pemenma tawxoit 3apgaum Tak Jerko He
otkaspiBaoTcA. OgUH U3 BBIXO[OB — MATOTOBHTH TAKOH ypaw,
KOTOPBIH coflepyrast ObI TOYTH TOILKO ypamH-235.

o cux mop ypaercs, 0HAKO, PadfeNATh M30TONEl TOIHKO
B KOJIMYecTBAX JloMeH MWIIIMIpamMMa, a mif ToTo 4To0BI 0CY-
UIeCTBUTH JABUHY, HYKII0 MMETL HECKOJLKO TOHH ypaHa-235.
Or pgomefi MHLTHTpaMma [0 HECKOIBKUX TOHH — IyTh Ha-
CTONBKO [AJeKuil, 4T0 OH BBINJIANHT Kak (DAHTACTHKA, a He
peanbuas 3amava. Ho ecim MBI ceffuac W He 3HAaeM JIeUIeBHIX
11 MAaCcCOBBIX CpPeJICTB pasjieleHMs M30TOIOB, TO HTO He 3HA-
quT, 4TO BCE IIYTH K 3TOMY 3aKpbiThl. [lostoMy Meropamit
pasjelleHMsa M30TOMOB ceHvac ycepiHo 3aHHMAITCA W COBeT-
CKUe W WHOCTPAHHbIE YYeHBIE.

Ho Bo3momen m jpyroif cmoco® cMelieHMs ypaHa ¢ Be-
IIeCTBOM, MAJI0 MOTIOUAIONIAM, HO CHILHO PACCeHBAIOLIEM M
3aMCLATOIMM HeHTPOHBL [[eI0 B TOM, 4TO MeJJIEHHBIC Heil-
TPOHEI, paCIIemIAs Yypau-235, He 3alepKUBAIOTCA ypa-
Hom-238. IlomokeHue B JaHHBII MOMEHT TAKOBO, 4TO IPO-
cToii nojixoy He MPHUBOJMT K Ielld, HO €CTh ellle Pa3Hble BO3-
MOKHOCTH, OUYeHL CJOKHbIe, TPYIHBIE, HO He Oe3HAaje;KHBIE.
Ecau 65t oguy #3 9THX myTeil HpHBea K Neldd, TO, HALO
mosararh, OH IPOH3BET OB PEBOMIOIHI0 BO BCell TeXHHEKe, KO-
TOpask MO CBOeMYy 3HAUeHHIO ITpeBhicHia (bl MOABJIeHME ITa-
POBOIT MAITUHLI M DICKTPUILCTBA.

Her ocmoBaHMil [03TOMY CUMTaTh, 4TO 3ajlada ]eilieHa,
4TOQ HaM OCTAETCH TOMBKO HAYIMTHCH IMOMB30BATLCA DHeprueit
M BCIO CTApYI0 TeXHHKY MOJKHO BHIODOCUTH B COPHYIO KOp-
sngy. Hudero momo6moro. Bo-mepBHIX, MBI emie He ymeeM
HABTEKATL DUOPTII0 W3 ypama, a, BO-RTOPHIX, ecmit Ol 1
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MOJIH U3BJICHDL, TO MCLONL3OBAIME ce LoTpedyer HeMalo
Bpemenn 1t Tpyja. llocKonbRy DTH KOJOCCADIILIE 3aiiachl
DHEPIMH B AJ[paX HMEIOTCH, MOYKHO JIYMaTh, UTO HAIijl\TCs
palibIie mWIM Mo3iKke YT /A HX HCHOJAB30BALUA.

Ha oyt x usyuenio upofienmsl ypana v nac s Cowge
ObIJIO  ¢JIeNano  UPE3BBIUANHIO HUITEPECHOC  UCCJe0BAINC.
9ro — pabora JBYX MOJNORBIX COBCTCKHX Y4YeHBIX — ROMCO-
monsia Daeposa m Moxoporo copercroro gumsura llerpara.
Wsyuaa spiacuuwe pacniemiedus ypaHa, OHH 3aMeTHIU, UTO
ypand pacmajaercs caM Io cefe Ge3 BCAKOIO BHEIINETO BO3-
aeitersist, Ila 10 snanumornon anoa-nydueit, KoTopsie 1cHy-
CKaeT ypau, TOALKO 6 COOTBETCTBYIOT OCKOJIKAM OT €10 pac-
naga. 3amerurn stu 6 wactmir cpemn 10 Mupmmouon Jpyrux
MOMHO OBUIO TONBKO TpH GodpHIol unabiomarTe’blocTH U
HeODBYAHOM JKCIIEPUMENTaNbHOM HCKYCCTBE.

IIBa wmogoppix (uauia CO3[aMd anmapaTypy, KOTOpas
B 40 pas uyBcTBHTEABHEW, WeM BCe [0 CHX IIOP U3BCCTHEIE,
M B TO jike BPEMA HACTONBLKO TOUHA, YTO OHU MOTJH YBEPEIHO
upiunucars oruM 6 roukam us 10 mmwimmonor peansuoe sna-
eHuCe. 3&'1‘01\! 1HOCIe0BATeNLHO I CHCTeMaTHICCKIL OHIT 11PO-
BEPILIT CROM BBIBOJAB! I TBCPHO YCTANORILIM TOROC  sBJE-
e CaMOIPOUINBBOILUBLIT paciiall ypala.

Jra padoTa 3aMevaTelLHAa He TOABKO 110 CBOUM PE3Yih~
TaTaM, 10 I 10 HACTOHTHBOCTH, 110 TOHKOCTH JKCLCPUMEIiTa,
110 u300peTATENHIOCTH ABTOPOB. ECHy NpHHATHL BO BHIIMAHUE,
UTO OIHOMY M3 HUX 27 Jjer, a ipyroMy 32, TO 0T HHUX MOJKHO
MHOTOTO O3KHpaTh. Jdra padoTa IpejcTaBiena JIa COUCKAHIC
npemun uMenn CraiuHa.

fIsneuue, orkppiroe DrnepoBpm um Ilerpikarom, mokassi-
paer, 4ro 92-# paement mneycroiuus, Ilpasma, maa TorO
4TO0BI PA3PYHIMIACH IIONOBHIA BCEX HAJHYHBIX fAfiep ypana,
norpebyercss 10'0 jer. Ho cramoBiavcs mOMATHBIM, TOTeMy
HepHOMIUCCKads CHCTEMA 11a OTOM  DJICMCHTC 3aKanviiBa-
eTesl,

Bonee tsauensie sdeMeHdTsl OyayT eule Gonee IeycToii-
unser. OHH OBICTpee pPA3pyLIAIOTCA W NOSTOMY He JIOMHIIT
mo mac. Yro 5ro TAK, ONATH-TAKKM OBINO [OJITBEPIRIEHO
npAMbiM onbiToM. Mpr MoskeM m3roroBuTh 92-H m 94-it oue-
MCTITHI, TO OIH JKUBYT OYenb Hemolro, menee 1000 ner.*

* V caMOro KOpOTKORmBYHIero msoroma 93-ro saemenra (Np) mepmol
nmonypacmafa pasen 234 Am, a Yy CcaMOr0 JOJTO;KIBYIIETO —
40 pgr. Oas Y%-ro smemenra (Pt) cooreercTryiomue ipndipnr Ta-
rosrr: 10.6 1 7.5.407 qper. (Hpun. coer),
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TlooToMy, war sunuTe, fapnasg pahoTa WMEeT NPANITANRAIL-
poe 3HaveHue. He ronwko oOmapy:kem moBmiil ¢awt, HO It
BBIACHEHA OJHA U3 3arajOK MepHORMYECKOl CHCTEeMBL

WNsaydgenne atoMHOTO fAj{pa OTKPEUIO TepPCIIeRTUBH HCIIONb-
30RAHMA RBIYTPMATOMIBIX 3alACOB, HO TIOKAa UTO He A0
TeXHHKe miriero peanbHoro, Tax wasercsa, Ho ma camom
jee BeSA Ta DHEPLUS, KOTOPOIT MBL TIOAB3YEMCHA B TeXHIIKC,
pce dTo — sijiepuas oHeprud. B caMom pene, OTHypma y mac
AHOPTUA yrias, He@TH, OTKY/Aa THIPOCTAHIME O0epyT CBOIO
aneprow?

Brl xoponio 3nacTe, WTO OHePTHsl COIHCUMOBIX JNydeil, Io-
CIOMIENITas 3¢AeHBIMII IUCTHAMY pACTeHiil, 3aliaceHa B BIe
yIof, colHeunble JTy4YH, HCHAPASA BOXY, MOABIMAIOT ee U H3-
AYBAIOT B BHjIe MOR7eHl Ha BBICOTAX, B BHMe TOPHBIX PeK J0-
CTABJSIIOT WHEPIHIO TIPOCTARIIAM,

Bce Buppl HoeprHH, KOTODPBIMU MbI TOIB3YCMCsL, IOTY-
qeunt or Conmnma. Conmue uU3Xydaer orpomiice KOIUYECTBO
SIEPTHH il¢ TOJBKO B CTOPOHY 3eMiH, 10 TI0 BCeM HAIlpaB-
JeUHAM, a y HAC ecTh ocnoBamusa paymarh, uro Coxanie cy-
HecTByeT COTHH MUNINAPHOB NeT. [CAM mopcanaTaTh, CKOILKO
38 DT0 BpEMA HBIYYeHO DHEPruHM, TO BO3ZHUKAET BOIPOC —
OTKY[Ia JKe DTa JHEPTUs, Tje ec MCTOTHHR?

Bee, uro ypaBamoch NpuiyMarth paHbIle, OKA3BIBANOCH
HEJ0CTAaTOUIbIM, T TOJABKO Temeph MBI KaK OyATo OB IIOXY-
qaeM DpaBiABHBIL 0TBer, McTOUnIrKoM DHepPruM HC TOJBKO
Conmuna, 1o u gpyrux 3ees; (naime ConHme nAveM OT APYTHX
3Be3)[ B 9TOM OTHONIEHUN He OTIHYAETCA) ABIAIOTCA Ajlep-
upte peaxnin. B umentpe 3Be3nbl, GiarogapA cHIaM TATOTe-
NuA, NApUT KOJOCCANbHOE NaBieNHe W OUYeHb BHICOKAA TeM-
meparypa — 20 Man rpaji. B raxux ycioBuax sppa aToMoB
HACTO BETPCUAIOTCS JAPYER € JAPYroM, I OPi DTHX CTOJKHO-
BCINIAX DPOMCXONAT T¢ AnepHbE peakidy, OfHIM U3 IIpl-
MCPOB  LOTODPBIX ABISCTCAH 601\’[6‘(11)]'[1]1)0]3“3 JUTITSE UPOTO-
Hawvi,

AP0 BOJIOPOJIA CTANRUBACTESI € JPOM YEACPO/A © aToM-
usrMm Becom 12, oGpasyerca asor 13, kotopuiit npeppamnaercs
B yrrepoy( 13, Mcmycras momoxcuTenbublit mosurpor. Ilorom
poBEIi yraepox 43 crankuBaerca ¢ HpyrEM APOM BOHOPOJA
H T. [. B Koume KOHUOB IOJYyyaeTCA CHOBa TOT Ke CaMBIii
yraepost 12, ¢ KOTOpOro jello Havaloch. ¥YTIAEPOX 3/eCh IIPO-
1eJl TOABKO Yepe3 pasiible CTajIHM M YUACTBOBAN JHMIIb KaK
raraguzarop. Ho 3aro BMecTo 4 sAjpep BOmoposa B RoMle pe-
AL NOARUIOCH HOBOC SIAPO TeMMST ¥ JBA JHITAAX TIOTOIKI-
TeIbHBIX 3apsfa.
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Baytpu scex sBesji iMetorgecst satiacht sojopoga tryrem
TAKUX peaKmuil mpeBpamniaTCA B TelHH, 3MeCh HPOHCXONUT
yeaowmenue sAgep. VI3 caMBix APoeThIX fAmep Bojopnaa ofpa-
ByeTcsT CJIe/IYIoNui dJeMent — Ieaunii. IonuuecTro oHepru,
KOTOpOEe 1IPU DTOM BBIJeJIAeTCH, KaK mOKaabiBaer pacuer, Kax
pa3 CoOTBETCTBYeT TOIl DHepTHU, ROTOpAs H3NyHaercs 3Bes-
joii. TToaromy swesant ne oxaaskpawres. Ouu Bee BpeMs Imo-
LHOJHAIOT 3a0ac dNepriy, KOILeUHo, /0 TeX Hop, 10Ka HMeercs
3amac BOJODOJA.

B pacmage ypana Mbl uMeeM [lel0 C pa3BAJIOM TsReNbIX
si7lep W IipeBpallleliieM uX B Topasgo Oojee JieTkue.

B wpyroBopore aABleHHil TPHPOIBI MBI BUIUM, TAKuM 00-
pasoM, fiBa KpailHMX 3BeHA — caMmbie THKeNble pPa3BajiuBa-
I0TCA, CaMBble JerKwue COeHHAIOTCH, KONEUYI0, B COBCOM pags-
UBIX YCIAOBUAX.

3mechk MBI Cllenanu TepBhii mar Ho Hanpasielnino K ipo
0JieMe HBOJIOIUU 3JIeMEHTOH.

Brt BupuTe, 4T0 BMECTO TEINOBOW CMepTH, KOTOPYIO Tpe;i-
cKasbiBaNa (PUBMKA IIPOUNIOTO CTONETHH, IIPe/iCKashiBaia, Kak
YRaseBal JHrelne, Ges JocTaTOUHBIX OCHOBALIMI, Ha OCHOBEC
3aKOHOB OJHUX TeTJIOBHIX fndenuil, uepes 80 ner mLABIAMCH
Topasflo 6ojee MoIiHbie MPOTECCH, KOTOPbIe VKABBIBAIOT HAM
Ha Karoi-To KpYTOBOPOT DJHEPTHH B IIPUPO/E, HA TO, UYTO
B OJJHHX MeCTax WjeT yCIo/KHEHWe, a B JIPyrHX MecTax pac-
I1a;T BeulecTBa.

11

[TosBonbre TEmepsr OT ATOMHOTO fAApa IlepediTH K ero
000n0UKe, a 3aTeM M K KPYIIHBIM TeXaM, COCTOSAIHM H3 TPO-
MaJIHOTO YHCJA aTOMOB.

Horga Bmepssie yamand, 1TO aTOM COCTOMT U3 AApa I
DIICKTPOHOB, TO JJAENTPOIBI LIPEJICTABIAIIICL CaMbIMIl DIeMeTi-
TAPHBIMH, CAMBIMH IIPOCTHIMH M3 BeeX ' ofpazoBanmil. JT0
OBLIM OTPUIIATENBHBIE DIEKTPUIECKHe 3ADAMBI, Macca W 3apA]|
KOTOpHIX OBuINM m3BecTHB. (OTMETHM, YTO Macca O3HAYAeT IIe
KOJMYeCTBO BeIecTBA, & KOJIMYECTBO IHEPTHM, KOTOpoil Re-
1eCTBO 061agaer,

Tax BoT, MBI 3maun 3apay HIEKTPONA, 3MANI ero Maccy,
U, HOCKOJbKY OOnbHIC HUYETO O HeM I1e 3Hak, Kazanoch,
Gonbmie HeYeT0 W 3HATH, YT0OHL mpuliMcaATL eMy plIpejleleli-
Hyl0 (OpMy, KYyOHUeCKYIO, BHITANYTYIO HIH TIIOCKYIO, HYANO
OBLTO TIMETL KaKHe-T0 OCHOBANUA, HO OCHOBAHHI} HHUKaKMIX
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pe Opao. [losTomy ero cumramd imapmkoM pasiepoM
B 2:10°'2 ¢m. HesicHo Gnuio ToMbRO, Kak 5TOT 3apAn pacito
NOKEH HA TIOBePXTOCTH I 1MTAPAKa IUNH  RATIONHAST €10
obwem?

Horma #a camoM pmelle B atoMe BINOTHYH BCTPETHINCH
¢ DIEKTPOHAMH I1 CTAJNH H3YYATh TIX CBOWCTBA, HTA BHIHMAH
npocToTa HAMANA 1ICUe3aTDh.

Bee mpr wmraan sameuarennuyio xuury Jlemmma «Mare-
pHANH3M ¥ OMIUPHMOKPUTHUU3M», HamwcaHayio B 1908 r.,
T. €. B TOT IIePHOJ, KOTHA SNMEKTPOHBl KA3aduCh CAMBIMH 1IPO-
CTHIMH M [jallee IeJleIEMBIMH DJIEMEeHTAPHBIMH 3apAgaMu.
Torna eme Jlemmn yxaspiBai, yTo DIEKTPOH Te MOKET OBITI
MOCTeMHUM JTANOM B HAmIeM NO3HAHUM ITPHPOABI, 4YTO It
B DIEKTPOHC €O BPeMeHeM OTKpOeTCa IOBOe MHOTroo(pasile,
naM elge TOT/Ia HeU3BeCTHOe. JTO TpeJicKa3amHe, Kak W BCu
Apyrne Tipefckasammd, chenanmbie B. U. Jlemumsim B ool
3aMevaTeJpHOI Kilire, Yyke OIPABHAN0Ch. ¥ DIEKTPOHA OBLI
ofHapysken MarsdTHBEIN MomeHT. OKasaloch, Uro HIEKTPOH
HC TONBKO 3apsAm, MO W MarHur. Y mero Obix o0HApyKeH Ir
BpAIIaTeabHBIH MOMEHT, TaK HA3BIBaeMBIH cruH. Jlanee, oKa-
3aM0Ch, 4TO XOTHA BIEKTPOH W NBUIKETCA BOKPYr fAjpa, Kak
mianerst Borpyr Comniia, HO B OTIAHYHE OT ITNAHET MOMKET
JIBUTATBCHA TOJBKO 110 BIIOJIC ONpPEIeleHHBM KBAaHTOBBIM
opbuTtaM, MokeT o00jamaTh BIOJHEe ONpeleJeHHBIMU 3lep-
THAMH M HAKAKUMHI TTPOMEH{YTOUHBIMH.

JT0 OKazamoch pes3yabraToM TOTO, UTO CAMO [(BHIKEHITe
SMIEKTPOIOB B ATOMe OYeHb OTHANeHHO MANOMHHAET BHKe-
Hne Imapumka mo opOunre. 3aKOHB NBHJKEHUA HICKTPOIOR
Oimusie MOAXOMAT K 3aKOHAM PACHPOCTPAHEHHS BOJH, HAIPU-
Mep CBeTOBBIX BOJH.

JIBMKeHHe DIEKTPOHOB, OKA3BIBALTCH, MOMYMHAETCSA 3aKO-
HaM BOJNHOBOTO [BYREHHS, COCTABIAIOUIMM CONEp/RaHUE BOJ-
HOBOH Mexammku., OHa o0XBaThiBaeT He TOILKO [BIDKEHIIC
DIEKTPONOB, MO M BCAKUX J{OCTATOUIIO MANLIX WaCTHIL.

Mp1 yike BHpmenH, UTO dJIeRTPOH ¢ MaleHBKOW Maccoii Mo-
JeT DpeBpaImarbesa B Me3on ¢ maccol, B 200 pas Gonpimeit, u,
H3000pOT, ME30H pacTaj@aercs U IMOSABIAETCA DIEKTPOH ¢ Mac-
coit, 8 200 pas menputeit. Bu Bujure, 4ro Hpocrora deK-
TpOIa Mcuesa.

Eciam snexTpon Mosicer naxogHTHCA B ABYX COCTOAHNAX:
¢ MaXoil u ¢ GONBMION SHEPrHCH, 3WAYNT, 3TO Iie TAKOC Vi
npocroe teno. CrejloBaTesnbio, mpocroTa siaexrpona B 1908 .
Obia wpocTOTOM Kaykyuiedics, oTpajkaBmIeil HemOXHOTY ma-
WMX BHAHWA. 70 IINTEPeCHo, KaK OJUH W3 IIPAMEPoB OJe-
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CTAIIETO IpenBuieHus NPaBUABHON HayduHo# (mrocodun,
BHICKA3AHHOTO TAKMM 3aMEYATEILHBIM MAacTepoM, BIANEBINAM
IMANeKTHIeCKHM MerofoM, Kak JleHuH.

Ho wnmeror num 3axkomsl ABWKeHHS 3JeKTPOHOB B aTOME
pasmepoM B 100-MuLIHOHHYIO J(ONI0 CAHTMMeTpa MpaKTHYe-
CKOe 3Hadenue?

Ha vro ovseuacr cospauuas sa 1OCHeIlie TOABL HICK-
TpopHadg onTHKa. Tar war ABW/ReHHe DICKTPOUOB IIPOHCXO-
JUIT 10 3aKOHAM PACHPOCTPATEHIST CBETORBIX BOJII, TO MOTOKM
BIEKTPOHOB JIOJUKNBL PACIIPOCTPAISITLCS HPHMEPIO TAK KO,
Kak Jgyum cBera. V jielicrpirTeibuo, Takme cBoilcTBa B Dieik-
Tpone OBLIM OOHAPYREHH.

Ha osTtoM myrtu 3a ToclegHue TONB  YHAJNOChL PELINTH
04YeHb BARHYI0 ITPAKTUUCCKYIO 3a[a9y — CO3[aTh AJIERTPOH-
U MEKpOCKON. ONTHMECKHIT MUKPOCKOII AN UeJiOBeRY I'PO-
Maanoft Baskuoeri pesyabrar. [ocrarodiio manoMuuTh, ITO
BCe yUeHHMe 0 MIKpofax m o 0ole3max, NIMH BBI3LIBAEMEIX,
BCE METOMBI HX JieUeHHA IOCTPOeHH Ha TeX (arrax, KOTOpHe
yiaaerca HabJa0AaTh B MHKDOCKONE, 3a TOCHeHUe TOJBL II0-
ABMICA DA OCHOBAHMI HyMarTh, YyTO MHUKPoOAaMu 1ie orpanit-
YURAETCA OPraHIYECKHUIT MUP, UTO HMEIOTCS KAKME-TO ALUBBIC
obpazoBaHHUA, pasMepsl KOTOPHIX TOPA3[0 MeHbIie, 1eM M-
kpoOsr. U BOT TYT-TO MBI I HATONKHYIACH, RARATIOCH OLI, 1Ta
HEIPeOoONMMOe TPEIATCTBHE.

Muxpockon monb3yeTca cBeTOBHIMM Bodmamu. Ilpm mo-
MOIITH jKe CBETOBBIX BOJII, KAKOM Obl CHCTEMOIif JIMH3 MBI He
DOTB30BAIICD, Hedb3st n3ydarh O00BEKTHl, BO MHOLO pas
MEHBIIIHE CBETOBOil BOJHEI.

JnnHa BOJABI cBeTa — BelWYHMHA OYeHHL HeGOJIbIIAA, U3-
MepAeMas JeCATHIMH MOIAMM MMEpona. Murpom — 510 THI-
cAYHadg podd MmLrnMerpa. Joaumr, Benmvunsr B 0.0002--
0.0003 MM B Xopommil MUKPOCKOI MO3KIO BHJIETH, 110 eIle
Dosice Mellkue y:re BHjleTh nedp3st. MIKpOCKon 3mech Gecro-
ne3el U 1Ie TOALKO HOTOMY, YT0 MBI 1i¢ Yy MCEM II3FOTOBIATE X0-
POLIMX MUKPOCKOLOB, & LOTOMY, 4TO TAaKOBA 1PHPOJIA CRETA.

Karoit sxe tyr soixon? Hymien cser ¢ mensuieit fanmofi
BOJIHBL. UeM Meubiie jUIMHA BOJIEL, TeM (ojice MenKue mpei-
MeTBl MBI MOKeM paccMmarpuBarh. Llensiii pan ocuoBanmii 3a-
CTABJIAN JYMATH, 4TO CYIIECTBYIOT MEJIKHE OPTAHU3MBI, HCJIO-
CTYIIHBIE MHUKDOCKOIY H TeM He MeHee HAMeolide OOJBIIOC
3HAYeHHe B PACTUTENLHOM H JKMBOTHOM MHpPE, BEIZBIBAIOIIIHNC
pAn Oolesteil. Jro rak uHaspIBaeMHe BHpYChl, (DHIBTPYIO-
igecss ¥ Hednabrpylonniecs. CBeTOBRIMH BOJITAMH DX IIC
yaBanoch O0HAPY:HIHTE.

126



IToroku DieKTPOHOB UATOMHIAIT OGO CBETOBLIC BOJHBL.
Hx Touimo TaK e MOKHO KOLLEHTPHPOBATH, KAK CBETOBBIC -
ayud, i CO37aBaTh IOJHOC 1ofiobue onTHKU. lle Ha3bIBAIOT
MeKTpouIoil ONTIKOIT, B uactaOoCTH, MOKHO OCYI[ECTBHTEH U
DIAEKTPOHIBIUL MUKPOCKOL, T. €. TaKOW ke mpubop, KOTOPBIl
OysieT coO3ZaBaTh IUPH YOMOMIE LJIEKTPOIOB CWIBHO YBeIH-
weiitioe I300paskene MeXKHX IIpegMeToB. Poib cTekom 0y-
AYT BBITIQJIHATH DIEKTPUYECKHE WM MATHUTHBIE I0XA, KOTOPBIe
HelCTBYIOT Ha JBHKCHIIE DICKTPONOB, KAK JHUH3A HA CBETO-
ppie nydu., Ho pmumna oxexrpouubix Bonn B 100 pas mensmie,
9eM CBETOBLIX, H, CIEIOBATEALLIO, ¢ IIOMOINBIO dXeKTPOIMHOTO
MHKDOCKOUQ MO0 wupets tena, B 100 pas membmue, e
B 10-TRICstMIIYIO IO MUANHUMETPA, & B MIUUIMONIYIO OO
MHJUIAMCTPA, 8 MWLINONIIAA JOJS MHUIIMMETPA — 3T0 Yie
pasMep GONBIIHX MONERYIH.

Bropoe ormiume cOCTOMT B TOM, 4TO CBeT MBI BUJIMM Tia-
30M, a DICKTPOH BHUAeTh Heab3d. o vro ue raroit Gonpmioil
nedexr. Ecan anesTponsl MBI 1e BITUM, TO MeCTa, HA KOTO-
phle OUE HONAJAIOT, MOJKIO BHeTs Xopouo, Onil BLIZHBAIOT
CBEUCHME JDKpaua il novepHenne Qororpaduiyeckoil 1ia-
CTHHKHM, ¥ MbI MOKeM udyuarp dpororpaduio lipeiMera. Jiek-
TPOHHBI MMKPOCKOI OBLI IOCTPOCH, M Mbl HOAYUINIM MAKPO-
cKoir ¢ yBeamueniiem y:ke e B 2000—3000, a v 150-—200
THICAY pas, oTMevannuit upepmersi B 100 pas membnie tex,
KOTOPBIE MOCTYIHBL ONTHIECKOMY Murpockony. Bupycw mn3
rumoTessl ¢pasy upesparunumch B part, Mosmuo nsyuarn mx
nosegenne. MomHo BIIeTh jase odeprafile CIOKUBIX MOJXE-
ryn, Takum ofpasoM, MBI TOXYYIJAM HOBOE MOIHOE OPYIHE
HCCNeOBAHUSA HPHPOJIBL

WsBectHo, KAk rpomajgHa OBLIA POXL MHKPOCKOmMA B OIO-
JoruM, B XWMuH, B Menunumie. [logBremuc HOBOTO OpypHs.
BO3MOYKHO, BLI30BeT emnfe 0oJiee 3HAYMTENBLBIA mIar BIepel
W OTKpOeT Iiepel HAMM HOBBIE, HOBeJOMBle paHee OOJACTH.
Yro GymeT OTKPBHITO B HTOM MHpPe MIJUIHOHHBIX JIOJNCH MHI-
JHMETPa, NPeICKa3aTh TPYAHO, HO MOIKHO JYMATh, 4TO HTO —
HOBBII 9TAIl CCTECTBO3HAHMA, DIEKTPOTEXHIRI T MHOTUX J[PY-
rux obnacreil 3HaIUA.

Kax BujuTe, 0T BONPOCOR BONIOBOH TEOPHU MATEPHIL ¢ OO
CTPANUBIMY, UEUPHBBIYHBEIMY  TOAOMKEMMAMU MBI OBICTpO
IIepennId K pealbHbIM M IIPAKTHYECKH BA;KHBIM PesyJIbTaram.

JlleKTPOHHAS ONTHKA HCIONb3YeTCs He TOIBKO JUIA CO-
3AHMA MHKDPOCKOIIA HOBOTO THIIA. JHAYeHHEe ee pacTeT upes-
prgaiino Opictpo. OpHAKO s OTPAEHIYCL TOIBKO PACCMOTE-
HUCM NpHMepa ee IPHMeHersl,
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Tax xak 1 roBopio o Hambojee COBPEMEHHBIX HpobieMax
$uauKy, 5 He Oy/[y W3NATATh TEOPHIO ATOMa, Koropas Obiia
sasepinenia 8 1930 1.: 1o, CROpee, mpodieMa BUepANIHETO
AL

Hac unrepecyer ceiiyac, Kaxk arToMbl COeJUUATCH, 00-
pasya (usmuecKue TeNa, KOTOpble MOMHO B3BeCHTH HA Be-
cal, MOKHO OIIyTHTL 11X TeniloTy, pasMepbl IJIH TBep-
DOCTL U C KOTODBIMI MBI MMCEM J[€J0 B JRH3HI, B TeXHHKE
T,

Haxum sxe oOpazom CBoilcTBA AaTOMOB THPOABISIOTCA
B tBepAabix Tenax? Ilpeskme Bcero, OKaseBaercd, 4TO KBaH-
TOBBIE BAKOHEI, KOTOpble OBIIW OOHADYMKEHBI B OTAENBHBIX
aTOMax, COXPAHAT MOJIHYIO CBOW IIPHMEHUMOCTh W K IeNbIM
tenam. Har B OTHENLHBIX aTOMaX, TAK U B 1[eJIOM Telle DNEH-
TPONBI 3aHUMAIOT TONBKO BIIONHE OIpeJleNellble MONOKeHHA,
00Ja7aI0T TOJBKO HEKOTOPBIMH, BIIOJHE ONpefe/eHHbIMI
OHEePrUsIMH,

JNEKTPOH B aTOMe MOSKeT IIAXO[UTHCA TOXBKO B OIpefe-
JeHHOM COCTOAHWHA [[BUjKeHHS, u, 0ollee TOr0, B KaIKIOM
TAKOM COCTOAHHE MOKeT OBITH TONbKO opumH diextpodH. He
MOjKeT OBITH B aTOME [BYX SJEKTPOHOB, KOTOpPHie HAXOTATCA
B OJIMIAKOBBIX COCTOAHHAX. JTO TOMe ONHO H3 OCHOBHBIX IIO-
ToKemui TEOPHH aTOMA.

Tar BoT, KOTHA ATOMBI COGJMHSAITCA B TPOMAIEBIX KONK-
yecTBax, 00pasyA TBEPHOE TENIO — KPUCTANLI, TO W B TARUX
GOJBIIMX TeXax He MOKeT OBITh [BYX DJIEKTPOHOB, KOTOpHIE
3aguMaan Obl OJTHO M TO i€ COCTOSAIUE.

Eenmm ancsio cocTogumil, MOCTYNIBIX dIeKTPOHAM, KAk pas
pPABHO YUCHY SJIeKTPOHOB, TOY/IA KaKIOe COCTOSHHE 3aHATO
ONIMM 9NEKTPOHOM H CBOOOHMHBIX COCTOAHMIT 11¢ ocTaercd.
B raxkoM Teie 3AeKTPOHBI OKA3HBAIOTCA CBA3auubiMu, oA
TOro 4uro0Bl OHHM HAYAJH [BUTATHCA B OIpeledeHHYyI0 CTO-
pouy, CO3JaBasg MOTOK HIAEKTPHYECTBA, HIU DICKTPHUECKHH
TOK, 4TOOB, APYTMMH CJIOBAMH, TENXO MPOBOJHIO JHIEKTpUIE-
CKuii TOK, HeoOXOMUMO, UTOOB HIEKTPOHBI H3MEHUIN CBOE
cocToanue. Panpie oHu JBHTATUCH BIPABO, & Teleph MONKHEBL
IBATATHCH, IIATIPHMEp, BIERO; MOJ HeilCTBHCM DIIEKTPUYECKHX
cwi jloiskHa Bospactu vueprus. CiejoBaTenbiro, cocTOAnUC
IBIIKENHA DICKTPONA ORI WM3MEHWTBCH, a JUBL DTOL0
HYKHO MepeliTy B [pyloe COCTOAHHNE, OTIHIHOE 0T 1iPeKHETO,
HO 5TO HeBO3MOKHO, TAK KAK BCE COCTOAHMH VIKe 3aHATHL
Taxie Tea HHKAKUX BIEKTPHUECKIX CBOMCTB He HPOABIAIOT.
JTO — M30MATOPHL, B KOTOPHIX He MO<eT OBITH TOKAa HECMOTPH
HA TO, WTO UMEETCH KONOCCATLNOE BONTMECTBO ITCRTPOIOE.
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Bossmure ppyroit caydail. Yumcao cBoGOIBBIX MeCT TO-
pasgo Goabile, UeM UYHCIO 9AeKTPOHOB, TaM HAXONAUIUXCH.
Torga 3MeKTpOoHB! CBOGOMHAL. IEKTPOHEL B TAKOM TeJje, XOTH
¥X W He 6oanille, 4eM B W30JATOPE, MOTYT MeEHATH CBOH
COCTOAHHSA, CBOOOMHO [BUTATHCA BIIPABO MIM BIEBO, yBelM-
YABATH UMM YMEHBIIATH CBOIO YHEDPTHMIO W T. A. Takme rela —
MeTaLIkL.

Taxum o0paszoM, MBI TOXydaeM OdeHb LIpOCTOe OUperene-
HUO TOT0, KaKHe Tella MPOBOJAT JIeKTPHUYECKUH TOK, KaKue
ABIAKTCA H30JIATOPAMH. JTO pasnuume OXBarblBaer Bce Qu-
3UYECKNe W (PUBWKO-XMMHYECKUE CBOHCTBA TBEPAOTO Teda.

B Meramte sHeprusa CBoOOXHBIX 9JIEKTPOHOB IPeoOJaaaer
HaJ TemmoBO# sHEEprHedl ero aromoB. HNIEKTPOHBI CTPEMATCA
mepefiTH B COCTOSIHHE C HAaWMeHBINeldl BO3MOMRHOH sHepTHe.
ITAM H OmpejeNsAlTCS BCe CBOICTBA MeTallIa.

(Ob6pasoBanne XUMHWYECKUX COeJMHEHWIl, HANpUMep BOJA-
HOTO TIapa M3 BOJOPONA M KHCIOPOAA, TPOUCXOJUT B CTPOrO
OIpe/leIOHHLIX  COOTHONIEHWSX, OIpejellTeMBIX  BAaJleHT-
HOCTBIO, — OJ{HH aTOM KHUCIOPOAA COeqUHIeTCS C JBYMS arTo-
MAM# BOJOPONA, [Be BAaJIEHTHOCTH aToMa KHCIOPOAa HAChI-
I@ATCA NBYMH BAJIEHTHOCTAME ABYX ATOMOB BOIOPOMA.

Ho B Meramie jeno ob6crout mo-upyromy. Coassr #ByX
MeTalioB 00pasylT COeMHEHHA He TOrja, Korma KOoJIHIecTBa
FX HAXOJATCHA B OTHONIIeHWW WX BalleHTHOCcTel, a Torga, mwa-
npmMep, KOrjga OTHONIEHWe YMCJIA 3JIeKTPOHOB B JIAHHOM Me-
Tajane K YmCAy aToMOB B 9ToM Meramne papao 21:13. Hu-
9ero HOXOMKero Ha BAJEHTHOCTL B BTHX COEMUHEHAAX HeT;
coemHEEHHNA 00pa3yIOTCA TOrja, KOTAA 3JIeKTPOHBI MONYIAT
HANMeERBITYI0 DHEPTUI0, TAaK UYTo XHMHWUYECKHEe COeIMHeHH
B Meralulax B ropasfio OoJblIedl CTeTeHH OHMPeeNsioTCs Co-
CTOAHWeM 3JIeKTPOHOB, d4eM CIUIAMH BAaJeHTHOCTH AaTOMOB.
CoBepiieHHo TAK JK€ COCTOSHHE BAEKTPOHOB OIIpe/elfer Bee
yIpyrae CBOMCTBA, IMPOYHOCTH W ONTHKY MeTALIA.

Kpome nByx KpaifHHX clydaeB: MeTAIOB, BCe IeKTPOHB
KOTODHIX CBOOOMHBI, N M30NATOPOB, B KOTOPHX BCE COCTOMHUSI
3aIONHEeHsl DJIEKTPOHAMH W HEKAKHX HM3MeHEHHWHl B HWx pac-
mpejeleHny He HAOMOAeTCA, CYIIeCTBYeT elile TPOMALHOE
MBoroo0pasme Tell, KOTOpHE He TaK XOpouio HPOBOAAT DJIEK-
TpUYeCKUil TOK, KAK MeTalll, HO ¥ He BIOJHE ero He IPOBO-
AAT. ITO — MOAYIPOBOIHMKHU,

TlonynpoBojHAKY — BechbMa of0wmpras U pasHoodpasHas
oGnacre BemlecTs. Besa HeopraHmdeckas 9acTh OKPY:Kaiei

HaC TpPHpPOjK, BCE MIHEPAJBI, BCe HTO — MOJYNPOBOJI-
HETNTR
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Hax sxe enyummoch, uto BCA 9Ta rpoMajHan ofnacts 3Ha-
HUA 0 CMX mop HMKeM He m3ydanach? Beero 10 ser, ran
cranm saHmMarhea noiaympoBogHmiamu. Ilouemy? ITotomy,
TIaBHEM 00pa3oM, UT0 OHH He WMeJd NPUMeHeHWA B TeX-
nure. Ho mpumepro 10 xer Hasaj BuepBbie B JIeKTPOTENHHKY
BOIITM TOJXYINPOBOAHWKM, M C TeX IOp OHH ¢ HeoOBIYaitHOf
OBICTpOTOH HAYAIM HPUMEHATHCSA B CAMBIX pa3HO0OpasHLIX
OTPACIAX HIEKTPOTEXHUKH.

IToruMan®e MOMYNPOBOJHUKOB IEIHKOM CTPOMTCHA HA TOMH
caMoil KBaHTOBOH TeOpwH, KOTOpasg OKasalach CTONb ILIOMO-
TBOPHOH IPH M3YYEHMH OTHEAHHOrO aTOMA.

ITosBonbTe OCTAHOBMTEL Balle BHMMAaHMe Ha OJHON WHTe-
pecHON CTOpOHe 3THX MaTepHaloB. Pambile TBepRoe TeJIO
[IPeICTABIANOCH B TAKOM BH[e. ATOMBI COeMHAIOTCA B OQHY
CHCTEMY, COCUHAIOTCS He KaK MONmaNe, a Kamubii aToM
C COCEHEUM aTOMOM COYeTAeTcs B TAKHMX IOJIOKeHUAX, HA
TAKMX paCCTOAHMAX, NPH KOTOPHIX HUX HHeprus craja Obf
HaMMenbIIeld.

Ecam oTo Bepmo 1iA OTHOTO ATOMAa, TO 9TO BEPHO A
BCeX OCTAJILHHEIX. 1109TOMY BCe Tel0 B 1eJOoM MHOTOKDATHO
HOBTOpSAET OJHW M T€ >Ke PACHONOKEHHMS ATOMOB HA CTPOrO
OIIpe/Ie/IeHHOM DPACCTOSHMU JPYyr OTF Jpyra, TAK UYTO MOIY-
Jaercda pelleTKa M3 MPaBWIBHO pachonokenHsx aromos. Ilo-
JAyIaeTcs KpPMCTAJLA, O0Mafaoluil BIONHE OIpejeleHEHMH
TPAHAMHA, ONpENeJeHHBIMA YIIAMA MeMAY TPAHAMM, ITO —
OposBlIeHNe BHYTPeHHEr0 WOPANKA B PACHONOKEHHH OT/elb-
HBEIX aTOMOB.

Onmrako sTa KapTupa SBIAETCA TONbKO HPUOTHIKEHHOL,
B peiicrBuTensHOCTH TEIUIOBOE [BH3KeHHEe W peaibHBe YCIo-
BHMA pocTa KpUCTANNa NPHBOAAT K TOMY, UTO OTHEJIbHbIE
ATOMBL CPBIBAIOTCA €O CBOWX MeCT Ha [pyIHe Mecra, 4acTh
ATOMOB BBHIXOMMT HAPYKY W YHAIAETCI B OKPYHKAOUYIO
cpenty. 910 — OTfieNbEBIe HAPYUIEHHSA B OTHEABHKIX MECTax,
HO OHMl TIPHBOTAT K BAKHEIM Pe3ylIbTaTaM.

OxassIBaercs, MOCTATOYHO YBEIWUYUTH KOIMYECTBO KHCIO-
pola, 3aRI0YAONUIETOCH B 3aKHCH MeIH, WIA YMEHBITUTE KO-
mauecto Mendm Ha 1 %, 9TOGBI 9IeKTPONPOBOMHOCTL YBelH-
YHJIACh B MW/UIMOH Pa3 U Pe3KO M3MEHWIMCH OBl BCE OCTAllh-
gele cpoiicrBa. Tawum ob6pasomM, HeGONbIIHE W3MeHEHHS
B CTPOGHUM BeIl[eCTBA BIEKYT 3a c000I0 rpoMajiHble M3MeHe-
HHS B X CBolicTBax.

EcrecreeHno, M3yuMB 3TO ARJIOHHE, MOKHO BOCIIOIL30-
BATHCA MM, 9T00BI COZHATENBHO WM3MEHATH HONYIPOBOMHHKU
B JReJATelLHYIO IS HAC CTOPOHY, H3MEHATH WX BIeKTPOIPO-
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BOJIHOCTB, TeMJIOBEIe, MArHUTHLIG B ApYrue CBOMCTBA TAK, KAK
UY}SHO A pellleHUs TaHHOH 3aadd.

Ha Gasze KBaHTOBOI TeOpUH M MByUeHHMA Kak Hamero nabo-
paTOPHOro, TAK U HPOM3BOJCTBEHHOTO OILITA 3aROJIOB MbI IIBI-
TaeMCs peillaTh TeXHWYEeCKHe 33aaui, CBA3AHHBIE ¢ HOIYIpo-
BOJTHAKAMH.

B rTexmuKe LOIYyIpoBOTHMKA LONYYMIN [EpPBOe HpHMeHe-
H¥le B BRIIPAMATENAX TmepeMeHHOro Toka. Kcam MepHylo mia-
CTHHKY OKHMCJINTL IPH BHICOKOW TeMIlepaType, cO3j(aB Ha Hel
3aKMCH MeJlM, TO TaKafA INIACTHHKA 00JajiaeT 09eHbL HHTepec-
HbiME cBoiicTBamu. IIpm mpoxosKmeHMm ToKa B OHOM Ha-
OpaBleHHH CONPOTHBICHNE ee HeBeIHKO, IOJydaercsa 3HATH-
reabHblil TOK. [Ipm mpoxopenum jxe Toka B ob6parioM
HAUPABIEHUNW OHAa CO3[aeT IPOMATHOE COIPOTHBIEHME, M
TOK B 00paTHOM HAIDABIEHAM OKA3BIBAETCA HUYTOIKHO
MaJl.

910 CBOHWCTBO OBIIO MCIONL30BAHO aMEpPHKAHCKHMM WHKe-
Hepom I'pompaneM pias Toro, 4ro0bl «BBINPAMHTEY II€pe-
mennbiit ToK. Ilepemennsiii Tox 100 pas B cexyHAY MeHserT
CBoe HAIDABIEHNWE; €CIW MMOCTABHTHL HA IYTH TOKA TaKYIo
INIACTHHKY, TO B3aMeTHHII TOK IWPOXONMT TONBKO B Ofi-
HOM HANpaBleHMM. JT0 MBI ¥ HA3bIBaeM BBIIPAMIEHUEM
TOKA,

B Tepmannm jns 910il nmelw crald TPHMeHATD jRelle3HbIE
IJIACTMHKM, HOKPHITHE CeNIeHOM. Pe3yIbTaTh, IOJydeHHbIE
B Amepure u ['epmanuy, ObLIM BOCIIPOM3BENlEHH Y HAC; OBLIA
paspaloTaHa TeXHOJIOTHA 3aBOJCKOr0 M3rOTOBJIEHHA BCEX BHI-
opAMMTelel, KOTOPHIMM [OJIL3YeTCA aMepuMKaHCKAas W rep-
MaHCKasA OpoMuImIenHocTb. Ho, komeuHo, ocmOBHAA 3ajaua
3aKnovalack He B aroM. HymHO OHIO, MCHONB30BAB HAINH
3HAHUA IOJYNPOBOJHMKOB, MoIpo0OBaTh CO8ABATh JIydIINe
BBHITTPAMUTEJ.

Jdro HaM 10 HeKoropoii crememum ynamochk. B. B. Kypua-
ToB 1 10. A. JlynaeB cyMenm c03MaTh HOBEHI BHIIPAMUTEND,
KOTODHIH HeT 3HAYUTENLHO [ANbIlle, YeM TO, YTO M3BECTHO
B 3arpaHUYHOM TexHUKe. BHnpsAMuTensr M3 3aKucH MejlH,
OpeAcTaBIAMUE coboli MIacTMHEKY IMHpHHON WpUMepHO
80 MM m mmmoit 200 MM, BHIOPAMAAET TOKW IOPATKA
10—15 A.

Menr — moporoit m gedwITHEEI MaTepuan, a MeKTY TeM
NI BBIIPAMHTENEeH HYKHBI MHOTHE WM MHOTMe TOWHEI Mejd.

Brimpamurtens HypuaroBa — meboubiasg aliOMUHMEBAS
vameuxa, B KOTOPYI0 HACHIIAeTCA MOITPAMMA CEPHHCTON
MeIW W KOTOpas 3aKPHIBAETCA MeTALIMIeCKo# mpofkoil co
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CIIOAHON m3onAnued. Bor u Bce. TaKou BHIIPAMHUTEND He
HaJ0 TpeTh B meuax, I ON BRIIPAMIAeT TOKHM uopsapxa 60 A.
Jlerxocts, yno6cTBO M jlenIeBH3HA [JAIOT €My MPEHMYU[eCTBO
nepes TUHAMY, CYUIECTBYIOUIMME 3a rpaHMieil.

B 1932 r. Jlanre B I'epmamun 3amMeriun, 4to Ta ke caMmas
3aKuch Memu oGnamaer CBOHCTBOM CO3aBATh IIPH OCBEIIeHHI
DIeRTPHIECKUIT TOK. J10 TBepsbiit dorosaeMent. OH B OTIH-
YHe OT JPYTHX Co37aeT TOK 0Oe3 BcAKux Oarapeil. Tarum
0o0pa3oM, MBI IOJNyYaeM BIERTPUYECKYI0 DHEpPrHI0 3a cHUer
CBETOBOH — CBETONIEKTPHYECKYI0 MAIIMHY, HO KOJNIECTBO
[oIy9aeMofi BleKTposHepru¥ o4eHb Maso. B 31ux dorosie-
mentax toabko 0.01—0.02 % cBeroBoit sHeprum mpespamia-
eTCS B YHEPIHI0 BIEKTPAYeCKOro TOKA, HO Bee-Taku JlaHre
MOCTPOMN MaJeHbKMH MOTOPYHK, KOTOpHII BepTHTCA, €CIH
€10 BHICIABUTH HA COJHIE,

Coycra HecRONBKO Jer B I'epMamum OBLI IIOMy9eH cele-
HOBBI (pO105JIeMeHT, KOTOpBI maer NpuMepHO B 3—4 pasa
foNBIIe TOKA, YeM MeNHO-3aKMCHBIN, W KoaddumueHT HOIE3-
moro pmeicreua roroporo pocturaer 0.1 %.

Msl momelTanMch IOCTPOHTHL ellle Oojlee COBepIIeHHBIH
doTosteMent, KoTOpbiili W ymarock ocyurectsurh b. T. Ho-
somuitny # [O. II. MacunakoBumy., Mx QorosnemenT fjaer TOK
B 60 pas Goxnbme, weM MmepHo-3akucHbil, w B 15—20 pas
Gonbrze, ueM cexeHoBel. Om mHTepeceH eIlle B TOM OTHO-
meHHH, YTO [aeT TOK OT HEBHAMMBIX WHPPAKPACHHIX IIy-
qeil, YyBCTBHTENHLHOCTH €r0 HACTOABLKO BEIWKA, UTO €ro OKa-
3a10Ch yo0HBIM HPHMEHHUTH [UIA 3BYKOBOTO KHHO BMECTO
TeX BUIOB (POTOINEMCHTOB, KOTOPHE NPHMEHANUCH O CHX
mop.

B cyumecrByromux dorosnemenTax uMeercs Oartapes, Ko-
TOpas co3faer TOK M De3 OCBEIeHHA; STO BHI3HIBAET B IPOM-
KOTOBOpHUTENle YacTOe IIOTPECKHBAHWE W NIYMBI, MOPTAUIME
KadecTBo 3ByKa. Haur ke ¢orosiieMeHT HMKaKoil Gatapen He
TpedyeT, eKTPOABIKYINYI0 CHIY CO3/[aeT OCBellleHHe; €CIH
HeT CBeTda, TO W TOKY HEOTKyja BaATbcA. IloaToMy 3BYKO-
ycTaHOBKY, paorafourne Ha dtnx QOTODIeMEHTaX, HAIT YH-
CTHIM 3BYK. YCTAaHOBKA y00HA M B APYrux orHomeHusaXx. Tak
Kak Her Oarapeu, T0 He HAJO MOABOMHTHL MPOBOMA, OTHAJAET
pAN  HOMONHUTENBHBIX yCrpoiictB, ¢oroKacKay yCuieHUs
| T. [

ITo-pupmmomy, nua KuHO 9TH (HOTODNEMEHTH MpencTaB-
NA10T HeKOTOpHie NpemmymiectBa. IlpuMepHO roj, KaK TaKas
yeraHoBKa paloraeT B NMOKA3arelbHOM TeaTpe B JleHMHrpaj-
cxkom Jlome KmuO, a ceifuac, BeXey 3a ITHM, IIaBHble KUHO-
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reaTpet Ha HeBckom mpocmerrte — «Turaiy, «OrTAGPHY,
«ABpopa» 1epexonAT Ha 9TH QOTONIEMEHTHL.

ITosBonbTe K 9THM ABYM nUpUMepaM HMPHCOEUHATL TPe-
THi, eule CoBCeM He 3aKOHYEHHBIH, — 3T0 HCIOIL30BAHME I10-
JIYTPOBONHUKOB [IA TEPMO3NEMEHTOB.

TepmosiieMeHTaMU MBI IONB3yeMCA [aBHO. Mx M3roTos-
JIAI0T M3 MeTAJNIOB JiIA M3MepedHusa TeMIepaTypH M JIyIHCTON
SHEPIHU CBETAUIEXCS WIM HArpeThix Tel; HO OOKHKHOBEHHO
TOKH OT BTUX TEPMOIJIEMEHTOB Upe3BhIuaiimo ciaalhl, Ux M3-
MepAIT ralbBaHoMerpaMH. 1lonympoBojuMK® Al0T rOpaszo
OoNBIIyI0 9MC, YeM OObIMHBIe METAJLIbI, ¥ MOITOMY IIpefiCTaB-
AT IS TePMOSNEMEHTOB 0co0ble MPEeMMYINECTBa, AaleKO
ellle HeMCIONAL30BAHHELE,

Mgur cefiuac mpiTaeMCA TPUMEHATL W3yYaeMble HAMH IIO-
JYIPOBONHMKA 1A TePMOONEMEHTOB M HOCTUIIN HEKOTOPBIX
yerrexoB. Ledm marperds OfHy CTOpPOHY H3rOTOBIEHHON HAME
nebonbmoit maacTuakm ua 300—400°, To oma maer Tok Tio-
panka 00 A w manpmreHme orodo 01 B.

JaBuo M3BECTHO, YTO OT TEPMOIIEMEHTOB MOMKHO IONY-
yarh W GOIBIIHE TOKM, HO II0 CPABHEHHIO ¢ TEM, YTO yJAAJ0Ch
JOCTUTHYTH B 9TOM HampaBieHWH 3a rpaHulleil, B ['epmaHum
HanpuMep, HAIMM [OJYOPOBOJBUKA AT 3HAYHTENHHO
Gonnme.

ITUME TpeMS MpUMepaM¥ He OrpaHWYMBAETCH TeXHHYe-
CcKOoe B3HaueHue monyipoBogHuKoB. [lonynpoBoguurE npep-
CTaBIAIOT c000I1 OCHOBHEIE MATEpPHANEI, HA KOTOPEIX CTPOUTCA
aBTOMATHKA, CUTHANM3AIINA, TeleylpaBlenne W T. 1. BMmecrte
¢ POCTOM aBTOMATHKH pacTyT W pPasHooOpasmble NpuMeHeHHA
monynpoBopHuKoB, OnHaKo W W3 9THX Tpex IPHMepOB, MHe
KasKkeTcs, MOMKHO BUETH, YTO PA3BUTHE TEOPHN OKA3HIBAETCH
Ype3BBIYaliHO OJATONPUATHBIM 1A MPAKTHKMUL.

Ho 1 reopua uonywmna raxoe sHaunTelnHoe DPAa3BHTHE
TONBKO IIOTOMY, YTO MBI ee pa3BUBAJIM Ha IOUBe DelleHNA
OpaxkTHYeCKUX 3aJ[a1, maras B HOTy ¢ 3aBogaMu. I'poMajHbIii
MacuiTal TeXHHIECKOro WPOUSBOACTBA, HEOTJOMKHBIE HYH{IIHI,
KOTOpbie BBHIJ[BUTAET NPOM3BONCTBO, UPE3BHYANHO CTHMYJH-
PYIOT TeopeTHdecKyl padory, 3acTaBafAd BO 4TO OB TO HHA
€1aJI0 BEIXOJUTL M3 3aTPYAHEHHH M pelUarh 3aja4M, KOTOPHIe
fe3 BTOTO, BEPOATHO, OBLIW OBl OCTABNEHBI.

Ecam mepen HaMu HeT TeXHHUYeCKO! 3amadd, MbI, H3ydasd
3auMHTepecoBaBimee HAC (HIUMUECKOe sABJeHHe, IIBITAEMCHA
B HeM pazobparbCs, MPOBepsA CBOMW IIpejcTaBienus malopa-
TOPHBIMM OIBITAMH; OPH BTOM WHOTHA yhaercd HAMTH npa-
BUJIBHbIE pelllenusa U y0eauThcsa B TOM, YTO OHU BepHHL Torga
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MBI IeuaraeM HAyuYHYI0 paGoTy, CINTAas CBOIO 33ja9y 3aKOH-
wennoit. Ecnu jre Teopun we ompasaniaercda Hiad o0HAPYIRA-
BAIOTCH HOBble fABJIEHHA, B Hee He YRIAbIBAIOIIMeCd, MbL
[BITAEMCSA PA3BHTH W BUOM3MeHuTh Teopuio. He Bcerma yna-
eTCad OXBATHTL BCI0 COBOKYIIHOCTH ONBITHOTO MAaTepHhaia.
Torma Msl cumtaeM paloTy Heymapulefica W He HyOIMKyeM
cBou mcciegopanud. Yacro, ogHAKO, B 9THX HEHOHATHIX HaMu
ABJIeBUAX W JIeKHT TO HOBOe, UTO He YKJIAjBIBAeTCA B TeO-
puo, uro Tpebyer orTKasa oT Hee M 3aMeHBl COBeDINEeHIO
MEHM HOIXONOM K BOIpOCY W HHON TeopHH.

MaccoBoe mpoussojcTBo He rteprutT HegoueroB. Omubra
ceifyac e CKajskeTCs Ha MOABIEHUH KANpM30B B IIPOU3BOJI-
ctee. Iloka rarag-uuGyns cropoHa meja He ITOHATA, TeXHU-
JeCKMH MPOAYKT HUKYMA He TONWTCA, ero Helb3f BHIITYCKATh.
Mebr BO uTo OB TO HM CTANO JOIIKHHI Y3HATH BCE, OXBATHTD
M Te MpOIecch, KOTophle He Hanuld eme 00'bACHeHWA B (hu-
3WUeCKO# Teopum. MBI He MOKeM OCTAHOBHTHLCS, MOKa He
HailleM OO'BLACHeHWA, a Torfa Ilepey HAMHW BaKOHUEHHAA,
Topasjo Oolee TIYOOKAA TeOpHS.

Jlna coueraHuss TeOPUH W NPAKTHKH, [JIA pacHBeTa HAYKH
HUrJe HeT TaKux OJaronpuATHHIX YCAOBHWI, KAaK B IePBOil
CTpaHe COMWANU3MA.

OTRPBITUE MOJIOBIX
COBETCHUIX VUYEHBIX *

Teopruio @mnepoBy 27 ner. J[Ba rojga Ha3ag OH OKOHUILI
HMHCTUTYT, NPACTYOMJA K HAYIHO-MCCIefoBaTelbeKoll padote
M y:Ke BCKope ofparun Ha ce0sa BHHMaHWe OONBLIION BIyM-
YHBOCTHIO, HAYYHOH WHUNMWATHBOH, CMEIOCThI0 B IOCTAHOBKE
HOBBIX BOIIPOCOB.

Honcraamuny ITerpmary 32 roma. B cBoeit kamgupgarcroil
MECCePTANY, TOCBAMEHHOH pajMoaKTUBHOCTH TOPHA W caMa-
pus, lIlerpiax oOHapy:KuBaeT BHpjawUIWecH cOocOOHOCTH
9KCIIeDUMEHTATOPa, YIOPCTBO, YMEHHWE OPNrHHANBHO CTa-
BHUTh W pelllaTh HaydHble 3amayu. HemaBHo om OBLI mpuHAT
B foKTOpanTypy Axramemum mayx CCCP.

@®naepor u Ilerpmar — GnecrAue mpexcraBuTeIn HAYI-
Hoit Monopesxn CoBerckoit crpansr. O0a OHU — yIeUHKH MPO-

* (1]1TaTL;1 omybnurosana: Bomr. BOKC, 1941, mapr—anpens, c. 114—
5.
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