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I. 3BHAYEHHE TIPOBJIEMbI SIIPA

Bpsin v B HCTOpHH DU3NKH MOXHO YKa3aTh €me
‘::g:"""a;::lg‘; Ha 0AHY npo6aemy, Haa KOTOpO#H pa6oTasu 6w CTOAB
ctpoenne sapa K€ KDYTHHIE CHIB MHPOBOH HAYKH, KOTOpas CTOAb
Xe 3aHpMaaa Obl HX, Kak npobGaemaarumHOro sapa.
J1a npobaeMa MOxeT GbiTb CMEJO HA3BAHA UEHTPAAbHOH, M € Ka-
WALIM TOAOM, MO Mepe NpubGAHNKEHHS K €€ PaspelleHHio, Nno mMepe
MOoNy4YeHHSI HOBHIX DPE3y/AbTATOB, NPOJUBAIOUIHX CBET HA 3araaky
CTpOEeHus siipa, OHA CTAHOBMTCH BCce Guaee rayGokoi, Bce Goaee
JaxBaThiBaloUled, © K paGore HajA Hel npuBAEKAlOTCH BCe Gosee H
Ooaee mWHpoKHe CJIOM HCCAefOBaTeaed, OHA CTAHOBHTCS Beayuied,
CTePXKHEBOH Npo6GAeMOH TEMaTHKH BCE HOBBIX W HOBBIX HHCTHTYTOB.
Tpyano naxe nepeuucauTb BCE HAYYHO - HCCAENOBATEAbCKHE IUCHKH
W BCEX MccJenoBaTesedl, 3aHATHIX paspelieHHeM BOMNPOCOB, NPAMO
HIH KOCBEHHO KACAIOWHXCH nPO6aeMbl CTPOEHHS AAPA: HHCAO NEPBHIX
H3MEpAEeTCHd MHOTHMH NECATKAMH, @ BTOPBIX — COTHSIMH,

MoOXHO y¥e€ roBOPHTH O LEJHX MKOJAaX, O CHALHHX HAYYHO -
HCCae0BATEAbCKHX TPYyNnax, ueseycrpeMaeino paboraioimnx B sTol
OTPacJaH; Aa¥e TAKHX HACYHTHIBAETCH HE Maa0: B AHrAMW — IWIKOJA
Peseppopaa (Kem6puak), HacuuTHBalOWAs PAA aBTOPHTETHEALINX
cneuuaaucrus, kak Pesepdopa, Yansuk, daauc, Kokpodr u ap., u
OKOJIO TPHAUATH JIET Y NOPHO¥ U NA0AOTBOPHON PaboOThl; B AMepuke —
Jlaypenc, Jiusuurcron u ap. (Kaaudbopuuiickuih yuusepcuser) M
nau - [paad (ITpuncion); Bo Ppauun — wkoaa Kiopu; B Ascrpun —
llerepcen u Kupw (Bena); B l'epmannu— naxe paa ,wxon*— Medir-
nep (bepauuckuit mucrutyr yuusepcurera), bBore, Bpam u Jlaare
(uccaenoBaTteabCKuid HHCTHTYT (upmbnl AED) u ap.

B nopesoarounonuoft Poccuu uccaenosasueM aTOMHOIO siApa He
VIHUMAJHCE BOBCE, A4, BOPOYEM, H O ,PyCCKOH® (H3HKE B Ty 300Xy
IOBOPHTb HE MPUXOIMTCH, TAK KAK OHA IOTHJAACH B JBYX - TPEX YHH-
nepcuterckux kadeapax uneabupaja KPOXH 3anaAHO - eBpOneHcKof
Hoy4HOH MbiCAM. 3a ImecTHaAuaTh Jer cyumecrsopauua Cosercxoro
(Col03a nawa (U3NKA HE TOJABKO OKpenja H BHIPUCAA, HO, ONUPASACH
I MOWHYIO MatepuaabHyio 6asy B BuAe CeTH HAy4HO - HCCAEAUBA-
TC/ABCKHX MHCTHTYTOB, B KOTOPHIX pab0TalT C 60JbWEBHCTCKHM
YyUOPCTBOM M SHTY3MAa3MOM THICSYH MOJOABIX HAWHX CNENHAJHCTOB,
PCLWHTENbHO BHIUJAA BA OJHO M3 NEpBHX MecT, O00OrHas paja €Bpo-
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_'""Ii'ﬁ-e-ﬁclmx CTpaH, B TOM YHCJAE CKAHAWHABCKHE CTpaHm u Ppasuuio,

¥ CTas OpUMEpHO Ha yerseproe mecto (mocae Iepmanan, AHriuu
n Avepuky). )
L0 Flpu Gyprom pocre u ykpenaeaun ¢usukn Co-

ﬁccncnosanne 5 . C 6 ok
aTOMHOTO SApa BETCKOTO Ol03a UeHTpaabHas NpoobaeMa QJHEHKa
B \ Adapa — eCTeCTBEHHO HE MOrJ/Ja HE 3aH’Tb MecTa B
TEMATHKP HAWUX HHCTHTYTOB. W, ReicTBHTEABHO,

aneco disukn CCCP yixe umeior 3a c060#f AOBOALHO KpynHBIE

aoctwkenns. J1ocTaTouHO yKasaTb TEOPETHYECKHE HCCAeN0BaHHSA
MOJMOAOT0 JcaMHrpaackoro ¢usuka ['amoBa, KOTOPBIA nepBhbii

. B MMpe caesan kpynretl war K paspaboTKe. TEOPHM CTPOEHHS

Anpa; IKcnepumentanpubie uccaenosasus Ckolespusina (Jlenns-
rpan) u ap. Oxrako no 1930 r. y mac we Gwbla0 HM oauHo# nabo-
paTOpHH, HH OAHOTO MHCTHTYTA, HENEYCTPEMAEHHO NOCBATHBMIEro
ce6s, nonobuo Kepeuamimmckomy macTuTyTy Pesepdopaa, npobaeme
sapa. Bmecre ¢ TeMm coBeTcKasd (PU3HKA, COUMANHCTHUECKAs (DH3MKA
JMOMXKHA 3aBOEBATH NMEPBEHCTBO B -PaspeulcHUH NPOLAEMB MEX Y-
HaPOJAHO - UCTOPHYECKOro 3HAYCHHUdA, NOJKHA 3AHATH NEPBOE MECTO
Cpead mMepeaoBHX CTPdH, HAyuHBIE CHAM KOTOPHX OpOWEHH HA
HITYPM SIADA. : :
Yunurssag 210, MOAOAOH Y KPauHCKHHE (DH3NKO- TEXHHYCCKHH MH- |
cruryt (YOTH) 8 Xapekope, Boifias W3 nepuonda OprasH3auud M
OCBOEHHS 06OPYNOBAHMS, NEPEKJIIOUH/ CBOH JNYUIIHE CHABI HA Pa3-
pewenne 3tofi npobaembl, BLACANB CHIBHYIO OGpuraxy B cocrase
10 ABAAUATH YEeI0BEK W KPyfHble CpeacTsa HAa paGoTel Mo HCCae-
 IOBAHMIO siApa, W -3dKpenua 3Ty TEMy KAK CTePXKHEByl0 B TEeMaTH-
YECKOM MAaHE MHCTUTYTA HAa BTOPYIO natuiaetky. Pabora sToi Gpi-
raas yxe nasa psai KpPyiHbIX JOCTHKeHi#H; TEMNb H KAYeCTBO ee He
OCTABAAIOT COMHEHHSI B TOM, 4TO MYTh, NPOIiAEHHBIA KPyMHERIIAMH
aadoparopusimu 3anaxa U Amepukd, OyAer cosepuied ew B 6ojaee
KOPOTKHH CPOK, W, NPH HANHYUM TPABHALHOH OpraHMIauMK TPYAa
M MOJOAOrO 3HTy3MasvMa ee ydgacTHukos, Gpuraza YPTH cramer
_omHOi w3 aenymuxﬁnaﬁopampuﬁ Mupa.
€ HapoM BOKPYr aTOMHOrO SApPd HAaNpPSXKEHHO
SERPRTOR 1PN 1. paboTann AeCATKH Jab6OPATOPHA M COTHHM HCCARAO-
sareaei. [Tocae npecaruneTdit ynopHOH, Hedsarorapuo¥, Kponor-
JauBoii paGaTe, KOTOpas roA 3a rojAoM Jasaja HOBHE CBEHEHHSA O
CTPOeHUM SAPA, HO AaBaJa HX HACTOABKO CKYNo, uTO TPYAHO 6HIO
3aMeTUTh NPUOAHIKEHHE K KOHEYHOH uean,—I1932 r. Gpla O3HAMEHO-
BAH PANOM KPYMHEHWHX OTKPHITHH, KOTOpHIE N0 NPaBYy NpHHALAE-
#aau mkose Pesepdopnaa, vaubosee CHAbHON HAYUHO - HCCAGAOBA- |
TeabCKOfl rpynne, paGoraiomedt B 0o6aacTH sApa. ArH OTKPBHITHS,
A0 M3BECTHON CTEMEeHH, ONPOKHHYAN YCTAHOBHBIUNECS IO CEro Bpe-
MCHH TIPEACTABJEHMS O CTPOEHHH SApa, W PE3yaAbTATH HX e€lue
nOKyja TPYAHO OUEHUTH., MOXHAO TOMBKO CKA3aTh, YTO B HCC/AEAO-
BAHMM AAPA MPOHU30WEN PEIHUTENbHBIA CABHMI, CKAYOK, 4TO OTKPHI-
THa 1932 r. mocayxar Tem TPAMOAHHOM, ¢ KOTOPOro Hay4YHOE WHC-
CNeIOBAEHE CMOXET caenarth eme 6osee pPelUTeNbHLH NPEIKOX B8
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CAMOR TPYAHO AOCTHIXKHMOMH 4ACTH aTOMA. Koraa wei B caeayioue; *s
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raage, 6osee NOAPOGHO NOBHAKOMHMES C OCHOBAMM CTPOCHHS ATOMA, |
HaM aerye OyNeT OUEHHTB CMbIC.1 H 3HaYEHHE OTKPHTHH, O KOTOPBIX
' MJAET peub; OJHAKO W B3JI€Ch YKE MOMHO CKA34Th, B HEM OHH aamm-:- #
gaTcs. I70: . .
: 1) ycranopJje BUKOM
0COOLIX A0 Cero BPEMEHH conepm HHQ HARE ™
"I, C. HeaapsKeHHHX, HaCTHU HeﬁTpoa 0B, xoropue, OueBHIHO,
BXOJIAT B COCTAD aTOMBOTO SAPA 1 O CyUWEeCTBOBAHUM xompax n&y
CHX Nop HWHYero He OLIO H3BECTHO;
2) mocturuyroe Kokpodrom w Yoarowom pa cuenaen He
SAipep pana 31€MEHTOB, BH3BaHHOE yAdpowm sapamenugx
@TOMOB BOZOPO/AA, APEABADHTEABHO YCKOPEHHBIX B paspsaHoil - 5
TpyOke JefCTBHEM BBHICOKOIO NOCTOSHHOIO HANPSAKEHHS; i ‘_',1
3) OTKpHITHE AHZEPCOROM M BASKeTTOM L€ P H bl 6™ aapum;,- i
SOUPOBOXKAAIOMHUECHA BBHIACACHHEM TPOMannol suepruwu nucrxma«-
HHEM HEHSBECTHLIX 110 CHX MNOP YGCTHH — O3 HTDOHO B
Omnako, npexae 4eM paccMarpHBaTh BCIO BAXKHOCTD M auatleme.
HMEHHO 3THX pe3yaAbTaTOHB, HAM HGOGxonHMO paaoﬁpar:bca B TO
NOYEeMy XK€ HCCJACNOBAHHE ATOMHOrO siApa ABAAETCS CTOJAL AKTY-
@JbHbIM, NT0YeMYy 3T4 331344 3aHANA UEHTPANBHOE MECTO B (DUSHK
H9TO MOXET JAaTh pasraika CTPOECHUA ATOMHOrO SAPA M B 4em sa-}_{,
KJO4aeTcss ero sarajaka. ¥
ATOMHCTHYECKAS TEOPHSA, NPEACTABANIOLLAS . Bee _
A;:“":ae;“’;g:‘ TéMa B NPHPOLE He COJOIEBIMM, d COCTOAUIUMM HS
OTAEABLHLIX ME/IbYA KX YACTUI, ATOMOB H MONEKYA,—
B TEUEHHE MHOIHX JE€T YK€ MOXEeT CYUTATHCHA He JNOrajkou, HE -
’

.

rHNOTEe30H, @ CTOAbL XE€ BEPHHIM OTPAXKEHHEM ACHCTBHTENBHOCTH,
KaK npejacrasJeHne O waposuAHOR Gopme 3eMAN HAK O TOM, 4TO
demasi ¥ JApyrue naaHeTs o6pamaioTes BOKPYI coanud, MuaaHoHE
BCEBO3MOKHLIX SKCIEPHMEHTOR, 1POBEACHHBIX HCCAEA0BATENAMY (npe-
HMYIIECTBeHHO (H3HKaMu H xuuuxamn) C MOMEHTA SaPOMICHHS
3THX HAYK M JIO CEr0 BPEMEHH HE JAIOT HM OJHOTO pe3yabrara,
nporusopeyauero 3To# reopun. Ee 10CTOBEPHOCTH HE MHOTHM MEHB-
e JTOCTOBEPHOCTH TOr0 yreepxkaeHus, uro Conuaue B30HAET ceroans
TaK Xe, KAK H BYepa, XOTsA NOCAEAHEE NOATBEPHKAEHO RAGNIONCHH-
SIMH BCEIO YEJOBEYECTBA, BO BCAKOM CJAYYAE €O BPEMEHU 3aPOKAE-
HUSA NUCHBMEHHOCTH.

Bee Gecuucaennoe mnomec-rnu Pa3JIMUHBIX BELECTB, OKPYiaio-
WX HAaC, COCTOHT W3 OTHOCHTEJbHO HE60JHIOro Koauuectsa (92)
3/IEMEHTOB; aTOMEl 3THX 3/€MEHTOB, COCIAMHASCH MeXAy C060% B
pas.:mqaax KOMOHHAUHAX, AaloT Gosee CAONKHHIE YaCTHIL — MONe-
KyaL, U3 KOTOPHX NOCTPOCHH OKpyXaomue Hac teaa. B cpeanne
APOLJIOro CTOMETHS 3TUM H OrPaHUYHBAJIUCH NTPEACTABACHHSA O CTPO-
enun pemecTBa. OCTaBasoCh HESCHHIM, 4Y€M Pa3/H4alOTCsH ATOMb
92 coprToB, NOYEMYy OHH CBSI3HIBAIOTCH B COBEPHIEHHO onpeaenen-
HbBIX KOMGHHBIIHH‘{ B MOJ’IEK)HIH, KaKHe CHJIH CAEP}RHB&IDT "tTOMb!
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B MOJeKYyJe, ¥, KpOME TOro, B 3TOH KapPTHHE CTPOEHHS BelEecTBa He
‘ocrasajoch MecTta AAd SJAEKTPHYECTBA: SJEKTPUYECTBO npencra-
BASINIOCH KaKO# - TO 0c060it ,HeBEeCOMOlt " MUAKOCTBIO, KOTOpas MOXeT
3aM0JHATh ,MOPH“ MEXAY OTAEJbHLIMH dTOMAaMH, HO HE y4acTByer
B HUX B BHAE cocTaBHOHA gacTu, KoHel 1eBATHAAATOrO BeKa Gbla 03HA-
MEHOBAaH 60/bIIMMH CABHIAMH B Pa3sBUTHH MPEACTABJEHHUH O CTpoOe-
Hun Bewectsad, OCHOBHBIM H3 HUX OLIIO OTKPHLITHE ATOMHOMN CTPYK-
Typsl (cTpoenus) saexktpudecrsa. Ha cuedy nossasercs s1eKTpod —
S/eMEHTAPHBIA SMEKTPUYECKHH 3apax — aTOM 3JEeKTpHYecTBa. Ycra-
HaBAMBaeTCs €ro macca (Bec), BeAHYMHA 3apsAAa, W 3JAEKTPOH 3a-
BOEBBIBAGT MOYETHOE MECTO, KaK ,KUPNHY MUPO3LAHHA® — OAHA U3

cocradupix uyactelf, M3 koropeix nocrpoes atom. Oxomo 1912 r.

NMOJNYY3aeT npaso TPaAXKAAHCTBA mOjenb (T. e. HarasAHbd o6paseu)
CTPOEHHS aTOMa, KOTOpas, mpasaa, npeTeprnes 3a NOCAEAHHE rOIB
HEMA/OBAXKHLIE H3MEHEHHS, BCE e COXPAHAET CAMBIE OCHOBHEHI®
YepThl 4 B COBPEMEHHLIX MPEeACTABAEHMAX O crpoeHuu atoma. Co-
raaceo sto#t moneau (ee teopuamu Guian Pesepdopa u Bop),!
BCAKHII "aTOM COCTOMT HS MNOJOXHTEJbHO 3apPAXEHHOTO
SIAPA, OKPYXEHHOr0O 060NOUYKOH OTPUUATENAbHO 3APAKEH-
HBX 5JeKTPOHOB. [Ipn ,HOpManrbHHIX yCJaAOBHAX“, T. €. KOrjga
4TOM HE NOABEPraercs CHAbHLIM BO3JeHCTBHAM H3BHE,—MNOJOXKHTEAb-
HHIfl 3apa) sApa paBeH OTPHLATENLHOMY 3apsjay O6GO0JOYKH, TaK

. 4TO BeCb aromM B ueJOM HeliTpasen, T. €. kKak Gul He o6Gaajzaer

SNEKTPHYECKHM 3apsaoM. PasaHunbe COpPTa aroMOB OTJAHYAIOTCSH
BEeJUYHHON 3apsina sapa WaH, 4TO TO XKe, YHCJIOM SJEKTPOHOB B €ro
o6osouKe, npu uem camulfli npocTo# atom Boxopoaa o6aanaer BCero
1 sanekTponOM B ,06010uKe”; cambifi cl0XHBIH — atoM ypana — 92
arexrponamu. Takum o6pasoM, B aToMe HAMEHAIOTCs JBE 4YACTH :
nepudepuueckas, BHEUIHAA, NPEJACTaBAAOMWAT POl OTPHUATEALHO
3apSMEHHBIX SNEKTPOHOB, 06pAMAIOUMXCH BOKPYr fApa, H BHY-
TPEHHASA, NOJONHTEIbHO 3apsKEeHHAs 4acTh— CaMoOe AAPO aTroma.
. [Tepudepuueckas sacTs aroma ssasercsa sauboaee
E:f;giﬂ“:::::i JNOCTYMHOH AJsi BCAKOrO BO3AeHCTBHs, M naxe Ges
0COOEHHO MOUIHLIX CPEICTB B HEHl MOKHO BHLI3BATH
pasanubbie HaMeHeHusl. MOXHO NPHBECTH HECKOABKO THHOB TAKHX
H3MEHEHHH, KOTOpPHE YaCTO CAYYAlOTCS B KH3HH aTtoMOB H 06ycao-
BJAHBAIOT O4€Hb MHOTrHe ero cpodicrea. OIHHMM H3 THNHYHBIX H3Me-
HEHHN TAKOro poaa sABARETCH BO3OGYyXKAeHHe aToma.
O Tom, uro Takoe BO36yxaeHHEe, MOXHO cebe
Bm{:ﬁ:"“e COCTABHTH BeCcbMa rpy6oe, HO AOBOJLHO HATASIHOE
npeactasnenne Ha caeaywomem npumepe. [Ipen-
CTapbTe ce6e NOBOJBHO TYro HaTAHYTYIO CTpyHY. OTTAHYB ee, a
! [lepsan mosean aToma c saexTpoHamu npepnoxena Tomconom. CoraacHo sTok
MOAeNH, aTOM Npe/ CTaBaseT coboi pPaBsHOMEPHO HaSJIEHTpHSOBIHHHH MNOAOKHTENbHBIM
SACKTPHYECTBOM (Wap, EBEHYTPH KOTOPOro HENOABHMHO MOKOATCA SABKTPOHL. Irta
MOaeab NO3BOAMHAA B rpyﬁux geprax 06 BACHATH PAA ATOMHLIX cBolCTB, B YACTHOCTH
HCNYCKARKWE CBETa ATOMAMH H JAeHCTBHE MArHHTHOrO nOAs Ha H3Ny4YeHHe aToMOB

(3¢ ekt 3eemana); HO ee NMPHIIIOCH OCTABWTBL Mocje onmtoB Pesepdopaa c pacces-
HHEM a-9acTHIL NPH LPOXOMACHHH 4epe3 maTtepuio (06 sToM CM. HHXe).
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jareM OTNYCTHB, MBl 3aMEYAEM, YTO CTPYyHAa NPHXOAMT B KOseba-
reabHOE ABHXKEHHE, MPH YeM CAbIIEeH NOCTeNneHHO ocaabeBaioumu
IBYK; 4eM CHJbHEE HATSKEHWEe CTPYHH, TeM 3TOT 3ByK Bhime, Pa-
60Ta, KOTOPY MH NOTPATHAH HAa DPAaCTSXKEHHE CTPYHH, nepewJa
5 €ee APOXaHHWe —B 3BYK, KOTODHH ,H3aydaeTcs“ B OKpy:kauiee
NpoCTPaHCcTBO. :

He4to noxo6HOE MOXHO NMPOAENAATH H C aTOMOM: ,OTTALYB* OAHH
H3 3JEKTPOHOB 060JOYKH (3TOrO, KOHEUYHO, HENb3sl CALJATh PyKaMy
UJIH KaKHM - 1460 MHCTPYMEHTOM, HO JHIIb YAapOM JPYroro aroma
WM SJEKTPOHA, HJIH NYyTeM ,PAacKayWBaHHA“ aToMa CBETOM), MH
NPUBOAMM aTOM B BO3OyXAEHHOE COCTOAHHE, MONOOHO HATSH-
HyToi crpyse. Poab ynpyrux CuJ, passBHBAIOMMXCA B CTPYHE,
HUrparoT 31eCh CHJABI NPHTSXKEHHUS MEXAY NOJOKHTEAbHBIM SAPOM
M OTPHLATENbHBIM S/JEKTPOHOM. IJJEKTPOH, ,COCKAKMBAf“ B CBOE
epBOHAYANIbHOE COCTOSIHHE, ,H3ay4qaeT* H3OLITOYHYIO SHEPruio B
BHJE CBeTa, NpPH 4EeM YacTOTa STOr0 CBETA (AHAJOrHYHO BHICOTE
3BYKA B C/ly4ae CTPyHbl) GyJIeT 3aBUCETh OT NPOYHOCTH CBA3H H4H-
HOro 3/IEKTPOHA C AAPOM, OT paGoThl, KOTOpas Oblaa 3aTpayeHa Ha
<OTTATHBAHHE SJEKTPOHA“, — Ha BO3OyXJAeHue aroma.

HManyuenne u norjomenue CBETAa aTOMaMH, T. €. ONTHYECKHE
#X CBOMCTBA, OKA3LIBAKOTCSH, TAKMM 06pa3soM, TECHO CBA3aHHLIMH C
TeM, KaKk MOCTPOeHB! HX 3JEKTPOHHBIE 000JOYKH M KAKOBH CHJHI,
IIPUTATHBAIOLHE 3JEKTPOH K sAApY.

DNeKTPOHHAR TEOPHA aTOMAa NOYEPNHYJd MOILHYIO NMOAAEPKKY
8 H3YYEHHH ONTHYECKHX CBOHCTB aTOMa H, C APYrofi CTOpPOHBI, NO-
MOrJia paso6parbCsi B STHX ONTHYECKHX cCBOficTBax. Moxuo cmeno
CKa3aTh, 4TO 6HI0 6Bl HEBO3MOXHO NMOHATH BCIO CAOXHYIO H Pa3HO-
06pasuyio 061aCTh STHX ONTHYECKUX CBOHCTB 6€3 HALIKX COBPEMEHHBIX
npeacrasaenni o crpoeHHn 06004k atoma. CnekTpasbHbld aHaAu3,
I. €. OnpeieseHHe COCTaBA BEMIeCTBA N0 HCNYCKAEMOMY H MorJaoulae-
MOMY MM CBETY, KOTOpHIH 118/ B pyKH XHMHKA CaMbill 4YBCTBHTEAbHbBIH
METOA I/ OOHAPYXKEeHHUS HHYTOXHBIX KOJHUYECTB mNpHMecedl B HC-
CAe/yeMbIX COeIHHE HHAX, — HEAUKOM 0653aH HAWHM NPEACTABACHUAM
06 3aexTpoHHOH# 06os04Ke H ee cTpoeHnH. CnekTpaabHbifi aHaaus
103BOJIAET C BeaAHYaiimel 10CTOBEPHOCTBIO FOBOPHTH O COCTABE 3BE3J,
pacwupsas 064aCTh MCCHAEJIOBAHMA XUMHKA, DA3ABHras CTEHBl €ro
1a60paTOpUH HA MHANHAPAB MHJJHADAOB KHJAOMETPOB, — Aenas
O6BbEKTOM TOYHOIO HCCAENOBAHHS MHDH OTAAJEHHHIX YrOJAKOB Bee-
JTeHHOH, NBJAINHE COJAHUA KOTOPHIX KAXYTCHd HAM MepPUAIOLIHMH
3BE3IOYKAMH,

Onsako ONTHYECKMMM CBOMCTBAMH JAJE€KO HE HCYEPNHBAETCH
Ta 06/1aCTh, KOTOpPAsi Pa3BUAACh, NOJAYyuUHJA O6BbACHEeHHEe u 060CHO-
BAHHE B HAIUHX MpejacTaBJeHHaX 06 060J04Ke aToma.

[lo mepe Toro, KaKk aroMm noasepraercs Bce 60-

Z::’:‘p%:g::;g: nee u 6os€e MOMWHLIM BHEIIHHM BO3jeHcTBHAM (Ha-
BbI AyuH npHMEp, NPH YBEJAHUEHHH CKOPOCTH, 4 CAEI0BATEAbHO,

M CHJIBI YAApa nonajarmomen B Hero ,nyJau* — sJekTpo-

HAd WJM APYroro aroma), MOSBASETCA BO3MOXHOCTH BO3GYXACHHS
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. Bce Gosee H GoJee NPOUHO CBA3AHHHIX C AAPOM 3JEKTPOHOB, pac-
NOJIOXKEHHBIX BO BHYTPEHHHX CJHOSIX O60J09KH, a CAENOBATCABHO,
BO3pacTaeT @ 4acTOTa CBETA, KOTOPHIH HCOYCKAGTCS aTOMaMH, KOT 1d
~ BNEKTPOH BHOBb ,NPOBAAHBAETCH" HA CBOE NPEXHEE MEecro. -
Haw raas B COCTOSHMM OmWYymats TOABKO OYEHb MAJCHBKYIO

061acTh ,CBETA", UMEHHO TAKOH CBET, 4aCTOTA KOTOPOTrD JIEKHT Me-
#ay 4 > 10" (veTnipecTa THCSY MUAAMAP/IOB) KONeGaH#All B CEKyHAY —
wKpacHui#t® ceer u 8 X 10'" (BOCEMBCOT THICHY MHJAAHADAOR) KOJgE-
Gauni B CeKynny — ,puoseToBbii” cser, INeKTPOMATHUTHBIE KOAEHA-
HHA ¢ Gonpweli w Menbilel YacTOTOH, KOTOpHIE N0 CYWECTBY Npel-
CTaBAsIOT cOGOH TO XK€ dABJEHHE, YTO ¥ CBET, HAWMM IJ1a30M He
BOCOPHHHMAIOTCH, ¥ NOSTOMY O HMX MOXHO TOBODHTh KdK O ,He-
BHAMMOM CBETE", KOTOPBI#, OAHAKO, NIPEKPacHO yyBeTBYyerTcs (o7o-
NAaCTUHKOH M APYrMMH METOJaMH, AOCTYNHEIMH COBPEMEHHOMY
uccaeposaremo. Manyuenne BUANMOro cBeTa — pPe3yabTar BO3OY K AE-
HHSl CaMBIX CAa60 CBR3aHHHIX C 7ApOM (ONTHYECKHX) SJEKTPOHOB.
Bo36yxknenue Gonee rayGokux (6osee npouHO CBASAHHBIX) 3A€K-

TPOHOB Ia€T U3aAyueHUe ,60/€e BHCOKOU3CTOTHOI0 ", YKe HEBHAUMOIO |

CBeTa, KOTOPBIH HOCHT HA3BAHHE YJAbTPA(PUOJAETOBOrO W KOTOpPHI

3a nocaeiHee BpeMs rnoaydaer Bce 6osee W Goaee IWHPOKOE pac- .

npocTpanenue B menuuuune (,ropuoé coanne*) rexanke (6paKosxa

PA3JHYHLIX OKPDAUIEHHBIX H3AEJMH —— 110 CTENEHH OTPaMXKEeHHH HMH

yAbTPapHOJIETOBOrO CBETa), CenbCKOM XosaicTBe (NOBBILEHNE
BCXOXECTH CEMAH O6ayueHHeMm yaAbTPa(pHOJETOBHIMH Jydamu) M
Raxe B TeXHMKE cyaeGHOfi SKcneprusm (o6Hapyxenue NWOUA-
40ros). | :

" Eme 60see MomuOE ,paciaTHBAHNE" aTOMA BEI3LIBAET BO30YIKIE-
Hpe eme GoJsee ,NPOYBBIX“ 9JEKTPOHOB M H3JyueHHE eue 0ojee
BBICOKO4ACTOTHOr0, KOPOTKOBOJHOBOIO HJHM, KAK TOBOPAT, ,, AECTKOI 0™
CBET3, KOTOPHIA M3BECTEH MOJA HA3BAHMEM PEHTreHOBHIX ayued. Hx
NPAMEHEHHE B MEIMUMHE, OCHOBAHHOE HA 00ABIIOH NMPOHHKAKMIE!
CNOPCOGHOCTH STHX ayued, WHPOKO M3BecTHO. HMu noab3yioTes HE
TOJBKO AJA AHATHOCTHKM (OOHAPYXKEHME HEHCNPABHOCTEH B HEs0-
BE":IE‘C!{OMDI?TaHH3Me), HO M A5 neveHus (MOBepXHOCTHAS W rayboKas
Tepanusi). PeHTreHOBH ayd4u noaydaioT W3 rofa B roj.pce Goaee

u GoJiee WMPOKOE PACAPOCTPAHEHUE B METANIYPrHM H METAMIO06-
- pabarTLiBaOmMeR NPOMELIIIEHHOCTH, NO3BOJSIA ,3aIM9HyTL" BHYTPL

CIJIOWHBIX METAMIUYECKUX H3genuiic (Basnl, MaxOBHKH, MOTOPHbIE
6JA0KH M T.JI.)H YCTAHOBUTDH HX IIPUrOAHOCTL €Ilé 10 OKOHYATeNbHOH
06paboTKH (MpOCBeuYNBAHME), A TAKXKE ABJAAIOTCS MOUIHEIM NOA-
CnopeeM MNpPA HCCAEAOBAHMM CTPOEHHS METaMIOB (CAAABL) H TEX

H3MEHEeHHH, KOTOPHE B HMX BHISHIBAIOT XOJOAHAA M ropadas o6pa-

Gorka (pasMep M CTPCEHHE 3epeH MeTanna, WX B3AHMHOE PAacioso-
' JKeHuwe H T. I.). ~
Xumuueckne Moxuro 610 661 6€3 KOHIA 3aHMMATBhCH [epe-

ceoficTBa aToMOB YNCAeHHEeM 06/4cTe, B KOTOPHIX BHIACHEHHE NPUPOJE

1 Rk 3/eKTPOHRONH 0060J04KM NPOH3BENO PEIIHTENbHBIH

NepeBopoT, NO3BOANAO OOBACHHTL MPOMUCXOASUIHE ABJAEHUH, OBJAA- |

8 . By
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1eTh MMM M MCNOAbL30BATH UX B GECYMCAEHHBIX teﬂl'lmgpiw‘
MEHEHURYX. : T T N

K HuM OTHOCATCS — MarHATHLIE CBOWCTBA MATEPHAAOB, UEAHKOM
OMpeAeARIOUHECs CBOHCTBAMH 31eKTPOHHON 0GM0YKH, JACKTPHYECKAL
CBOHCTBA — MPOBOAMMOCTD, 3AEKTPUUECKAS -NPOUHOCTD _tne'gnux’;.‘?f_‘-
KHAKHX 1 rasoo6pasHbiX Tel W T. J., MexadHyecKue cBOHCTBA -
TBEPAOrO TeJaa M JApyrue CBOACTBA, HENOCPEeACTBEHHBIM OOpasoM
onpejeasiioulde TEXHHYECKHUE NpUMEeHenus AaHHOro pewecrsa, Ox-
HAKO, HECMOTPS HA BeChb MHTEPEC M MOYHRATEJILHOCTH STOH CrPaHi Ll
MCTOPHU PAa3BUTHA (PU3HKH ¥ €€ TeXHUYECKHX NPEMEHEHHH, MBI He k'
MOXEM 3/1eCh OCTAHOBUTLCH HA HUX NOAPOGHEE H yNCMAHEM TONBKO
0 TOM, KdK CBj33HBI XEMHYECKHE CBOHCTBA aToMa ¢ Ero  afeK-
TPOHHOH 060104KOi. ' b

Toa neiictBiem BHEWHUX BO3AEHCTBHH SJNEKTPOH MOMET OblTh
HE TOJABKO ,OTTAHYT" M3 CBOEr0 MNEePBOHAYAABHOIO NONOMKEHWS B
000404ke Ba OoJbllee paccTosivue OT AxXpa (BO3GykKAECHHE), HO H %

3
|
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BOBCE OTOPBAH OT aTroMa (noHM3aums). Tak KAk B CBOEM HOPMAaABEOM
COCTORHHH ATOM SVCKTPUYECKH HeATpaseH (MONOKHUTEeALHBIA 3apsi
AApA paBed OTPHUATENbHOMY 3apsay 060404KH), TO NP HOHUIAUMH
(OTPEIB 37€KTPOHA) y aTOMA 0GHAPYKHBAETCA NOJOKHTEALHBIA
3apsi, pasubiii saeMeHTApHOMY 3apsiny saekTpona. Takoil aToM nggn;‘::;ﬁf.‘
HA3BAHHWE MOJOXHTEABHOT O HOHA, MOXHO OTOPBATH OT ar Ma "
M HE OnnH,,a ABa U 60JEe 31eKTPOHOB, NPH Y€M NMOAYYAIOTCH ABYX-
H Gonee 3apamubie WOHL, B 3aBHCUMOCTH OT TOrO, Kag CHABHO
CBSI3aHB C AAPOM CaMble BHEIIHHe 3JEKTPOHLI O00JOYKH aromd,
Aas HOHM3AIMKM aTtoma Tpebyercs Goabiuas a4 MEHbIIAs “sﬂepms'l. %
Hanpumep, aTomMul, Tak Ha3biBaeMBIX, WEJAOUHHX METANNOB (AWTHHE,
Kaau#, natpuid, pyGunui, ueani), y KOTOPHX OAWH U3 NEKTPOHOR
060/109Ky CBA3AH C AAPOM Oyeub CAA60, TEPAIOT Bro CPABHHTEALHO,
AErK0, ,0X0THOY, 06pasys 0AHO3APSAHBIE NOJOKHTEAbHBIE WOHbIL,
B OTAHYME OT AEMEHTOB C ATOMAMM, JETKO TePAIONHME SJeK-
TPOHBI, CYyUleCTBYIOT aTOMbI, J1EKTPOHHAsA 000J0YKa KOTOPHX no- -
CTPOEHA TAK, 4YTO B HEE CPABHHTEALHO JIErKO MOXKET , NPUCTPORTHCH"
NOCTOPOHHWA AaHHOMY aTOMy 31€KTPOH, B pesyapTare 4ero obpa-
3yercs aroM, y KOTOPOro 3apsi 33€KTPOHHON 0060104kn Boabmie
NONOKHUTENLHOrO 3apsga sapa, 7. €, OTPUHATEABHBIA MOH, |
Taxum o6pasom, B 3aBncumocTu OT CTpOeHHsl 060404KH aTOM OOX
BAASIHHEM LOCTATOYHO MOIUIHBIX BHEUIHWX BO3AeHCTBHN (Hanpuvep,
NPy ynape OHICTPHX 3J€KTPOHOB) MOMET npeobpa3oBLHIBATECH B
NONOKHTEABHEL] HOH, Tepsida OAMH MAM HECKOABKO 3JEKTPOHOB, HAM.
B OTPHUATEAbHLII — yNaBAWBAs B CBOIO 00J04KY ONHH WM HECKOABKO
NOCTOPOHHHX 3JEKTPOHOB. . ; LS
OObpasoBanue HOHOS UrpaeT PEWIAIOMYIO POAb B LEXOM DAke
usnueckux npoueccos, xax To: NPOBOAUMOCTH XUAKOCTEH, paspsage
B rasax. MckaiouuTeIbH0e 3HaYeHHEe HOHLL HIPAIOT U B XHMHYECKHX
npoueccax, Betperusuigecs Apyr ¢ ApyroM Asa HOHa PasubIX 3HAKOR.
B3aHMHO [PHTATHBAIOTCS, B Pe3y/bTaTeé Hero NPOMCXOAMUT ©Gpaso-
BAHHE MOJEKYA—vacTHl M3  ABYX H GOJ€e aToMOB, CBH3AHHBIX
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CHAAMH NPUTHKEHAS SMeKTPpHYecKux 3apanos.! M3 ceoficte anex-
 TPOHHBIX 000J0YEK BHITEKAOT, TAKAM O6pasoMm, BCE XHMHYECKHE

 cpo#icrBa aroMOB: MX ,BAJEHTHOCTHL®, ,XUMHYECKOe cponcmo“,

£
"~ CTOMKOCTb CAOKHBIX MOJeKy/a. B saekTpoansix o6o/goukax mnoay-

o

:

yaer Teepaoe 060CHOBAHME BCA XUMHHA, M pa3bop HX CTPOEHHUA
NMO3BO/NAET OBJAANAETH CAMOMW CYMHOCTHIO XMUMHYECKMX mpeBpameHnui
neMeHToB, 6€3 4ero HeBO3MOXKHO Y(pasJeHHEe HMH M HUX HCHOJb-
30BaHHE NJA LeJed NPOMBIUJIEHHOCTH.

Mul BHaMM, Takum 00PAa30M, YTO PA3BHTHE HAUIMX NpeacraBaenuit
O CTDOCHMH BHEeuwHel uvacTy aroma, €ro 3JEKTPOHHOH 060/10UKH,
A4n0 rpOMAanHbIk CABAT B YSICHEHUH paaa ,nepudeprudeckux cBoRcT
AApa. DACKTPHUECKHE, MACHHTHLIE, ONTHYECKHE, XHMHYECKHE CBOM-
CTBa BewWeCTBa, ONpejeadlonmuecs CTPOEHHEM BHEWHeld yacTH aro-
MOB, NOJYy4YH/]H Pa3biCHEHHe. DJIEKTPOHHAS TEOPHA aTOMOB MO3BO-
JHJaa MpeACcKa3aTh MHOrCHe CBOCTBA 4TOMOB, MO3BOJHAA OBAANETH
PAAOM STUX CBOHCTB.

[TocaencTsua BHACHEHUS CTPYKTY PH nepudepuu aTomMma OrpoMHHL.
Kaxauift neHb npHHOCHT H3BECTHS O HOBHLIX HCCACAOBAHMAX, OTKPHI-
BAIOUIMX HOBBIE TEXHHYECKHE RO3MOMHOCTH, KOTODHE HE MOTJAH OH
OBITH HCOOJAL30BAHLI 6€3 NeTaJIbHOTO0 SHAKOMCTBA CO CTPOCHHEM
aroMa M co cpodcrsamu ero nepudepudeckodt yactu. Buscuenue
3JeKTPOHHON CTPYKTYPH nepudepun aroma — 310 (Paxr, UMeroniHii
KoJoCCanbHOe 3HAYeHue, 3TO rpaHAHo3Had nobexd ucciaexosarenci,
KOTOpasi caeaana snoxy B (pu3HKe, OTKPHIB PAJ TEXHHUYECKHX BO3-
MOMHOCTE! rpoMaxnoro 3HayeHusd.

[Tpu onucanun BCcex TeéX MHOrOYHCACHHBIX CBOHCTB

'“g‘:g;“:‘:o?;“' aTOMOB, KOTOPHIE HAXOAAT CBOE 00bACHEHUE B CTPOL-

' HHHM €ro BHEWHEH SJeKTPOHHOH O50/M04KH, MHEl CO-

BCEM HE KAacaJduch €ro fifipa, KOTOPOE HAC HHTEPECcOoBaJO TOABKO

KaK HeHTPanbHbli NOJOXMTEAbHLINH 3apsii, CAepXKUBAOMHUA CHAOH

3/IEKTPHYECKOro MPUTHKEHHS SMeKTPOHHYI0 00040UKY, NPEACTABAA-
I0YI0 poit o6pamammuxcs BOKPYr HEro sAeKTPOHOB.

Onnako 3HAYeHHE ATOMHOrO 54Pa MaJNEKO HE HCHEepPNbLIBAETCHA
€ro poabio ,CRepxuBaiomero uedrpa“. B camom nene, B sape,
NpexJie BCEero, COCPeAoTOueHa no4TH BCA Macca (sec) aroma. Ecau
Ang Bojpopona aapo B 1800 pas taxkenee, uem s/eKTpoH B ero 060-
JA04YKe, TO AAsi ypaHa aapo yxe mnpumepHo B 4000 pas Ttsaxeaee
Bcel 060/04KH. :

Takum 06Gpa3om, npu Pa3NTHYHBIX JBHKEHHSX ATOMA B LEJAOM
(Hanpumep, npu JABHXKEHUH MOHOB B CHIBHO pa3pexeHHOM rase)
BHEmWHAs 060J0YKa € ee HHYTOMHON MACCOH urpaer BecomMa Ma-

! He Bceraa coeauHenue JBYX MAHW HECKOAGKHX aTOMOB B MOJCKYAy MNPOMC-
X0oauT Graroflaps CHAAM NPHTSKEHHA MEXIY MOJOKHTEAbHBIM HOHOM (aToM, MoTe-
PABIIKI ONMH HAM HECKONBLKO 3MEKIPOHOB M3 0GOA0UKM) M OTPHUATENLHLIM (ATOM C
H3GLITOYHLIMH 91€K poHamMu B oGuaouke). B 4acTHOCTH, BOIMONKHBE COEANHEHHA ABYX
ojnHakosbix atomos (Hy, O,) m 1. n. BsaumoseiicTeue B Takux MOJekyJax, Ha3niBa-
€MBIX B OTAMYUE OT reTeponoaspHLIX, HOHHBIX — FOMEONOJASPHBIMH, TAKKE leAHKOM
ONPENesHeTcA CTPOSHHEM HX 3JEKTPOHHHX 060J0vEeK.
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1y10 pOJb, M XapakTep ABHKEHWS, ONpejNendiomerocs Maccoft
| 1OMa, 3aBHCHT UEJHKOM OT ero aapa. '

Cywecrsyer ueabid paa spaenuéf, 8 KOTOPHX HA-pALY CO CBOH-
(IBAMH 3M1E€KTPOHHOH 0060N0YKH HIPAET 3HAYMTEAbHYIO POJb H Macca
nroma (ABJCHHA TENJONPOBOJAHOCTH, BHYTPEHHEr0 TPEHHS H AW-
()ysud B rasax # np.). MCkJI0OYUTENbHYIO POAb HIPAET MAcca aTomMa,
| 3HAYMT M SIAPO, TAKXKE B BONpocax XumuH. Msul yxe rosopuamu
0 TOM, Y9TO XHUMHUYECKHE COCAMHEHHA PA3AHYHLIX aTOMOB 06yca0-
N/MBAIOTCA CBASHIBAHMEM MX ' 3JAEKTPOHHBIX O060JCUEK, HO HEJAb3H
)10bIBATE, YTO MNPH XHMHYECKHX MNPEBPAUIEHHAX ATOME BCE-TAKH
OCTAIOTCHA B OCHOBHOM HEH3MEHHBIMH.

B camom nene, nycTh KPUCTAJA/N KAMEHHOH COJM COBEPIUEHHO HE
NOX0¥ HA Merann Harpuil (aAerkuit, MSrkuli Meraan, upessniyafiHO
WaTHO coeanHsOmMuiCA ¢ Kucaoponom) u xaop (3eaenosarsii, ax0-
piTeld, TSXKeAuH# ras), HO BeJXb KaMEHHYIO COJb, 06PA30BABUIYIOCH
M3 3THX JABYX BEILIECTB, MOXKHO pPAasJOXHTh OOPATHO HA XJOpP H
HATPHA WAM PAacNAaBuB €e M Nponyckas SJAeKTpuueckuit Tok (mpo-
MBIULIIEHHBIA cn0CO6 AOGHLIBAHHSA HATPHA), HAM NYyTeM O4YE€Hb CH/b-
HOro HAarpesa, HAH, HAKOHELW, PALOM XHMHYECKHUX OnepauHi,

AtoMnl XxJ0pa TaK e, KAK ¥ HATPHA, OCTAIOTCA B JNIOGHX. CO-
CIHHEHHAX XA0POM 4 HaTpuem. Bes Xuvud MOCTPOEHA HA pPasany-
HHX COEAMHEHHAX aTomMoB 92 COpTOB, HO MPH BCEX GECUUCACHHBIX
pespamesndx, KOTOPHE MPeTepnesaioT XMMUYECKHE COeAHHEHHS,
ATOMBI KaxJ0ro COpPTa COXPAHAIOT CBOIO MAcCy H 3apan sapa, T. €.
OCTAIOTCH TEMH XK€ ATOMAMH, B KAKOM Obl COEJHHEHHH OHH HH OBIIH.
ATOM Kenesa B METeopuTe, ynasuweM H3 HEOODBATHOrO MexK3Besl-
HOrQ MPOCTPAHCTBA, 3TO TAKOH Ke aToM, Kak U TOT, 4TO MPOXO-
IMT B COCTABE KPOBAHOIO TeABMA uepes HAWI MO3r, KAK H TOT, 4TO
CBA3LIBAETCH € YrJAEpOAOM B OrHEIBIIAMNEH NACTH MArHUTOrOPCKOM
1OMHBI, KAK M TOT, 4TO B BHJE KPAacHOro COGAUHEHHS C KHCJI0 . )ONOM
IDUAAET OKPACKY KHPIHYAM, H3 KOTOPLIX CJAOMEHH HAWH 3JAHUS. -

Xumuueckne npespauleHHs HACTOJABKO Pe3KO H3IMeHAoT 60.ab-
IIAHCTBO TEJ, YTO HEJErKo OTKAa3aThCs OT BMNEYATACHHA O KOpPEH-
HHIX, PAYOOKAX M3MEHEHMSIX B aTOMAX NPH XUMHYECKHX PeaKiHsx.

B camom nene, uto o6umero B nparouessom canbupe uau py-
OHHEe, KOTOpPHH yKpamaer IOBEJHPHLIE H3AEAHA, C KHCJAOPOILOM,
KOTOPBIM Mbl JBIIMM, H C AMIOMHHHEM, H3 KOTOPOrOo CTPOMM CaMO-
neThl; 9TO0 06wero y BaCHABLKOBHIX, NMPO3PAYHLIX KPHCTANJIOB Men-
HOFO Kymopoca C Cepoil, MEAbi0 M KUCJAOPOJAOM,—a MEXLY TeM,
candpup U py6HH NPeACTABAAIOT MOYTH HHCTH IAMHO3EM - Berle-
CTBO, MOJAEKYJAB KOTOPOro COCTOAT M3 JABYX aTOMOB ANIOMHUHA H
TPEX aTOMOB KHCJAOPOAA, a MeAHBIH Kymopoc COCTOHMT, KaK H3-
BECTHO, M3 MEeJH, Cepul M KHCAOpOaa.!

1B OKpauieHubLIe KPUCTAMAB MENHOrO K}'UDPOCS BXOIMT elue ﬂOﬂ.OpO.ﬂ. )HD HE
B BUAC aTOMOB, @ B MOJEKYVJAX BOAbl, KOTOPAfA PASMEILAETCH MEKAY MOAEKYAAMH
CEPHOKHCAOH Meau 1pHM KPUCTANAH3AUHH MeJHOr0 KyMmopoca K3 pactsopa (kpucraa-
AM3AIMOHHAR BOAA). s
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Tena, nocTpoennbie M3 CAOKHBIX MOJEKYJ, BOBCE HE HANOMH-
HAIOT CBOWMH CBOHCTBAMH 3J€MEHTOB, U3 ATOMOB KOTOPBIX NOCTPO-
eHbl 97H moJexyasl. OaHako Beeraa MOXHO Ge3 0COOHIX TPYAHO-
CTeH BBICBOGOAMTH ATOM M3 COOTBETCTBYIOMEH MOAEKyNH W yGe:
"~ AMTHCS B TOM, YTO NPH XHMHYECKHX COENHHEHHAX CKJaIAblBaloTCH
. PaspyuaioTCs M NEPecTPaHBAIOTCH MONEKYJbl — KOMONEKCE aTO-
. MOB, HO CaMBl€ aTOMLI OCTAIOTCH HEU3IMCHHLIMK, |

. - lleficTsuTenbHO, NPOM3BOAS 3JAEKTPOAU3 (NpPONyCKas TOK) ueped
PacTBop rAMHO3EeMA B KPUOAWTe (MHUHEPAN, COCTOSIMI rAaBHbIM
o0pasom M3 QTOPHCTOrO HATPWA), MLl MOXKEeM BHICAHTH ©
riHHO3EeMAa A/MIOMHHHMH, a4 Harpepas A0 BHICOKOH Temnepartyphl
aNIOMHUHMA B NPUCYTCTBHM KiCA0POJA, Ml MOXEM CHOBA MOAYHH
FAHBO3EeM.

[Noaseprag saexkTPOAH3Y pPACTBOP MEAHOTO KyHnopoca, Mil MO
/K€M BBLIEAHTb M3 BEro Meab M KHC/IOPOA, a ONYCTHB MEAbL B cep
HYI0 KHCJAOTY, Mbl CHOB& NOJYYHM pacTBOP MEAHOTO Kynopoca,
Taxum o6pasom, BuOupas noaxoasuHe BosaeHcTBusa (temneparypa,
3MEKTPUUECKOE NOJe M Jp.), MB MOX(eM MNPOH3BOLHTH BCEBO3MOK
HbI€ ,XMUMHYECKHE NpPeBpauleHds”, HO 3TH NPEBPAUleHMS] TOJALK
»CKOAB3AT MO MOBEPXHOCTH® ATOMOB, HE H3MEHSSA HX OCHOBHO
YACTH~— 8TOMHOTO f4pa, KoTOpoe onpeaeaser ,aumo aroma’, erq
XHMHYECKYI0 APHPOLY. s
Xumusi CPelM MHAAMOHOB XMMMYECKHMX NpeBpaileHuil, KOTOPhE
GecnpepsiBHO NPOTEK 0T B OKPYKAIOMWEM HAC MUDe ¥ B HAC CA
MHX, HE 3HaeT npespamenuii aTomMos. 92 pasARYEBIX COPTA ATOMOB
8 GypPHOM BOJZOBOPOTE XMMMHECKMX lpespamlesn#i CBI3bIBatoTCs MO
OQAHOMY,, HO N1Ba, WHOTJAA NECATKAMH M JlaXKe COTHSMH, 06}333}’!!
MOJIEKYJAH OT NPOCTEHIIMX JABYITOMHBIX JIO CAOXKHEHRWHX opraumu-
«  MeckHx (6eaxu), PAsBLENMHSIOTCS, 3AMEHSIOT APYT APYra, HO HE npe-
BPAWIAIOTCS OAHA B APYro#. ATOM %HCAODPOJA OCTAETCH KHCAOPO-
- JIOM, aTOM XEJe3a — KEeNe30M M 30/0Ta —30/0TOM.

Jlo nocnennyux ABYyX HNECATHAETHII MAEA NPEBPAUICHHA 3AEMEH
TOB, 3apoaMBiuasicd B CpeAHHe Beka (Roucku ,(uaocodckoro
KaMHf A5 NpPEeBpawledus pPA3JHYBEBIX SJACMEHTOB B 30JI0TO), 0CTra
Banach GECNOYBEHHOM, H XHMMKHM CBHIKJHCHL € MBICABIO O TOM, 9T
OKPYXKAIOUWUEe HAC Tead COCTOAT H3 92 PasAMYHWX COPTOB. BEMie:
crBa, [locae Toro, Kak ObI0 BHISCHEBO CTPOEHHE aTOMOB B OOHLA

. uepTax, CTaAo SACHHIM, YTO pasauuyue B 92 aJeMeHTAX 3aKAOYAeT
© HE B HMX 3JeKTPOHHBIX 000a04UKaX, a B ,ycrpoﬁcrae‘} HX saep

OMHAKO OT ITOr0 HE CTaNo Jeryge, TaAK KaK NPHPOAA SAAPa OCTa:
~ BaJACH COBEPIIEHHO HEHU3BECTHOH. YCTAHOBHTHL 8TY WPHPOLY, pa-

306paThCst B TOM, YTO NPEACTABAsieT CO60i SAPO, UM Pa3AHuaioT

SPA PA3AUYHBIX 3JEMEHTOB, — BOT T€ BONPOCH, KOTOpPHE €Ta

B UenTpe BHuMauns Gusnkon. M xoraa ucropuueckue mecaenoBaHu

SIBJACHUS PAJHOAKTHBHOCTH MOKA3aJH, Y4TO B COCTAB MOJOKHTEALHBIX

fIER HEKOTOPLIX 3JEMEHTOB BXOAAT SJEKTPOHH (ATOMB OTPH M A~

TEAbHOTI O 3JCKTPHYECTBA), 4TO AAPA HEKOTOPHIX 3JEMeHrOB npe-

TEPOEBAIOT pPacnan w MPEeBpaiLenne B Apyrue s1pa, KOraa, HAKOReIl,

]')
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" wpdopay yaanoch MCKYCCTBEHHO BI3BATH pacnai siipa i npespa-
(UHie SJIeMEHTOB,—TOr4a OTNANH BCE HCKYCCTBEHHBIE NEPErOPOAKH,
worople otaeasan ,92 copra‘ aroMoB, H HAuaAd PAIBUBATECH W
I PCUHYTH MBICABL O TOM, YTO siipa BCeX 3JIEMEHTOB MNOCTPOSHLI 13
JIHOTO H TOPO K€ MaTepuana, uTo BCE BJAEMEHTH B3AHMMHO Wpe-
ppaTumel. [Ipumepro, B sToff Craguu HAXOAATCS HAWM CBEXEHHS
) CTPOGHHH SAPA HA CErOJHSWHMI AeHb. 3asecd, NPUKPLIBAIOWAT
(TPOCHUE f1pa — CAMOH BaXHOH, camoil xapakrepHO# © ' BMecre
reM Ccamo#l TPyJAHO MOCTYNHOI 4acTH aTomd, TPemluT oA HeTep-
IICHBBIMH PyKamM# HCCaenosarenei. HMckyccTsendsie neperopoaxu,
WITPYAHABUIHE B TEYEHHE COTEH JeT oO0bejuHeHHe H 06006uUeHHE
[IrHX  APeACTaBJIEHHt O BEllecTBe, O ,KHPMHYAX MHPOINAHHA, —

=

Py aTes.
Met cToum Ha nOpore BeaHYARIIHX OTKPHTHIA COBpPEeMEHHO-
(11, pesyabTaThl KOTOPHIX HM Y4YeCThb, HH HPEAyraxaTth HeAb3H.

Mu TosbKO celwac HaumHaeM OCO3HABATHE TOT FPOMALHBIA TOA-
UOK, KOTOPbLIH MOAy9uaa HAyKa B Pe3yAbTare PasbacHEHHs CTpoOe-
i BHEWHEH 31eKTPOHHOM O0GOMOUKH aToMa, H NQXWHATE NJO-
bl TEX TEXHHYECKUX MpPHMEHeHHH, KOTOpH® HaM A4ajM0 3TO pac-
HpEeHHe HAYYHOrO Kpyro3opd. A Belab K CTPOCHHIO fAAPA Mbl
[OMHKO-TOABKO Havyaau noaxoauTs. Baxno aumb cgasarb, 470
piuspewleHne npobaemsl sapa XACT BO BCAKOM CJAy4ae HEe MeHb-
Wi CHABHT B HAYKe, YeM BLISICHEHHE MPHPOAL BHeHIHEl O060MOUKH
Nromas
Mu He xacaauch eule OfHOM CTOPOHLE NPO6IEMb!
"’_"':_'{{_‘I‘)‘::‘;‘;%‘::e‘f AAPa ~= CTOPOHB 9HEpreTayeckoi. [Ipo6aema War-
wel aapa  CKAHHA HOBBIX HCTOYHHKOB SHEPrud HE CaAy4aiiHo
sanumaer BCe 60Jbee HG0AbLIEE MECTO CPEH OCHOB-
Ieix Npo6aeM coBpeMennoit Haykn. Mcnoap3oBaBue 3HEPrHH COARA,
(C110BBIX PECYPCOB BOJIHBIX MACCHBOB, MEXAHHYECKON SHEPIHH NPH-
1HBOB WOCTENEHHO Nepepacraer W3 CTAAHA MoAyPauTactHIeCcKOro
IPOKEKTEPCTBA B  CTAAMIO [MMOCTAHOBKH ONBITOB, SKOHOMHYECKHX
pacueroB (em. xuckyccuio ak. HMogpde mn unx. Pernpepa na crpa-
nrax rasertt ,Texuwka“). [eso He TOABKO B TOM, 4TO Sanackl
/ICPrUH B BHIE HCKONAEMOrO TONJAHBA (Yrodb, HEDTs, TOPP, CAAHIH),
Oenore® (sHeprus nagawomed Boas) U ,roayéoro* yras (sseprus
neTpa) B TeueHue 6AmKAMIIAK ABYX-TPEX COTEH JET IPH COBPEMEH-
oM OYPHOM PasBUTHH NPOMBIUIEHHOCTH CMOTYT OKa3aThCA Ha
(X0me, HO H B TOM, KTO fepBul — Mbl, CTPAHA, CTPOAWAA COUMA-
[113M, HAW OHH, 3arHHBAIOWHA KanWtaaucTHyecknit 3anan, oBaameer
103bIMH, 604€e O6IWHPHLIMKE H Gosee NEWEeBLIMH SHEPreTHYECKAMH
pecypeamu, Takoe nosoxkeHue 0643niBaeT HAC, COBETCKHX (PUIHKOR
I Accaemosatenel, OTHECTHCh C CAMBIM NOJHHIM, IAyOGOKHM BHHMA-
(HeM KO BCEM BO3SMOXKHOCTAM HCMOJb30BAHHS NOBHIX BHAOB SHEPrHH,
TIATENbHOA pa3Beike H MCCAEJ0BAHHIO 3anNdCOB SHEPrHH, MO-
«eT OGbITh AaXe HEeNOCTYNHBIX JJA HAC HA COBPEMEHHOH CTyneHw
'eXHHYECKOr0 Pa3BHTHS, K {IOArOTOBKE METOJAOB 3aBOEBAHMS 3STHX
iAnacos,
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B Takom nosoXeHHM KaK pPA3 HAXOAUTCA MCCAENOBAHHE I
GaemMbl SHEDrHH AaTOMHOrO sApA. YXe neppHe ONHTH, yCTAE
BUBIIHE SIBJE€HHE DPAJAHOAKTHBHOCTH, T. €. BbIGDACHIBAHAS H3 §J1
aTOMOB HEKOTOPbLIX TSKEJbIX 3JEMEHTOB MOJOMNHTEABHO H OTPHI
TeNbHO 3apPSKEHHBIX YACTHI, M HCNYCKAHHE STHMH SAPAMH O0ue
»KeCTKOro cpera” (¢ wacToro# GosbuieH, 4eM y PEHTreHOBHIX J
yel), nokasaau, 4TO NPH PAAHOAKTHBHEIX INPEBPAWEHHAX BhiAE]
€TC FPOMasHOe KOAMYECTBO SHEPruH, HaMHOrO NPEeBHLIAINEe K
AUYECTBA, KOTOPHIE MOryT ObITh NOJAYYeHbHl NPH CXKHraHHH HaHG
Aee TenJOTBOPHLIX COPTOB TONJHBA. ; _

[lpaBaa, ecrecTBeHHHE PaJAHOAKTHBHEIE NPEBp

“Elﬁ:a:u:ea IEHHS MAYT CPABHHUTEJBHO OYEHb MEJJEeHHO, 3a

ml:oﬂumg“& O6uiee KONMYeCTBO SHEPrHH, BhACAAEMOE MPH Pi

pacnane nane, CKaxeM, OAHOTO rpamma pauus, NpPEMED

PaBHO TOH 3HepPruM, KOTOpasi BHAEASETCH [f

CXHIAHMH MOJYTOHHH Jy4Yuwero TBepAOro Tonaupa. Kouneud

HE B HCNO/Ab30BAHUM 3HEPrHH pacnajaa pajusi HCKaTh HOBBIH HCTO

HUK sHeprud. Benb rpamm paaus B COTHH Pa3 JOPOKE TOAHB YIJ

JHepreTHueCcKas UEHHOCTb STOrO OTKPHITHA 3aKJ0YAE€TCS B TOM, M

OHO BrepBHE yKA3aJ0 HA HAJHYHe BHYTPH SJep aTOMOB TPaHiy
O3HHIX 3aNacoB 3HEPruwu,

Hanbueiduine ycnexu B OUEHKE 3anacos BHYTP

“g:;’:::ﬂ:::""‘ ATOMHO#H 3HEPrHH OKAa3aJHCb BO3MOKHBIMH TOC

macchi # aseprun  PA3PA0OOTKH ACTOHOM METOAA YPE3BLIYAHHO TOYHOR

onpejeseHnsi aTOMHBIX BECOB (CM. CA€AYIOWYO T

BY) H NOCA€ YCTAHOBAEHMS BLICKA3AHHOIO B3HAMEHUTHIM TBOPIC

TEOPHH OTHOCUTENbHOCTH DAHIUTEAHOM NPUHUMNA SKBHBAJIEHTHOCT

MAaCcChl H SHEPrum BHITEKAET, YTO BCAKasg 3HEp
%ﬂégaer MuaCCOH,

OrJacHO 3TOMY NPHHLHKITY, MAacca BCAKOH cucTembl, 061aAA1011E
HEKOTOPLIM 3aN4COM SHEPrHH, T. €. CHCTEMbl HeyCTORYMBOH, KOTOPE
NPH paspyweHnH BEACAACT 3HEPruio, —HECKOAbKO 60abiie MACChHl €
COCTaBHLIX 4acTed (HanpHMep, 3apsj NaTpoHa A0 BLICTPria BeC
HECKOAbko 0OJablle, uYeM MNPOAYKTH ropenus 3apsaga). OaHako
O6GLIYHBIX YCJOBHAX MpPH TEX 3anacax BSHEprHuH, O KOTOPHIX HAE
peus npu XdMHYECKHX MNPEeBPallCHHAX, 3TH U3MEHEHHUS MACChl H4
CTONbKO HHYTOXHBI, YTO HHKAXMMH CaMbiM¥ TOYHBIMH METOAaM
3TOr0 H3M~HEHHA HIMEPHUTL HEJb3H, U B XHMHH ,34KOH COXP4HEHH
MAaCcCH“ CYMTAETCs NO3TOMY He3blbaembiM. Macca ycToHuHBHX 06pPa
30BaHHN, A4 paspyweHWs KOTOPHX HYXHO 3aTPaTMTb HEKOTO
poe KOAHYEeCTBO 3SHEPruH, HECKOAbKO MEHbIIE MACChl WX COCTABHAI
gacre#, !

[Mocae Toro, kak uccaenosanus Actomsa, Pesepdopaa u apyru
(em. caeayouyio raasy) NO3BOAHAM CAEAATh HEKOTOPLIE 3aKJI0YE]

1 Macca E spros sHepruy paBHa E rPaMM, NpH YeM ¢ — CKOpOCTh CBET4,

o2
@ =9 10,
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HHS O CTPOGHHH #]pPa, OKa3aJ0Ch BO3MOXHBIM OPHEHTHPOBOYHO

OUEHHTb H T KO/JHYECTBA SHEPrHH, KOTOPhE MOTyT OHTH BHACACH
1pu O6Gpa3sOBaHMM MAHM PAaCNajze saep HEKOTOPHIX SNEMEHTOB.

[Moacuer man aas HeKOTOPHX silep OrpoMHBIE

Oueprua  o6pa- guayenuy; TaK, HaNpHMED, OKA3HBAETCH, UTO NpPH

30BaHAsA sAapa

el ob6pa3soBanuu 1 aapa reaus u3 4 saep BOAOPOAA M

. _ 2 snekTpoHoB Bhjeasercs sseprus B 0,00004 spra,
4TO B nepecuere Ha rpamm reaus gaer snepruio 8 150 man 60abmKX
kaaopuii, 170000 xun0BaTT-4aCoOB, T. €. PABHOCHABHI IHEPTHH CXKH-
rauust 20 TOHH ayqwmero TBepaoro TonauBa. Takum ob6pasom, eCaH
6Bl MBI TOABLKO CyMenH CO3AATh YCJAOBHS, NPH KOTOPHIX NMOWJAO GH
npeBpaulesue BoaOpOaa B reaufi, TO OAHOrO rpamma BOAOpOAA
XBaTUNO 6Bl A/ 3aMeHbl 9HepruM, BhipabarniBaemoii Jlrenpaabcra-
HOM B TeyeHue noJayuyaca.

Cefiuac Mbl HHYero ewme He MOMXEM CKa3aTh O TOM, KAKHM
o6pasoM co3larth Te YCJAOBHS, KOTOpbi€é CNOCOGCTBYIOT OpeBpa-
EHHIO BOAOPOAA B reJud, — HO yxe Hosedmue onbitel Koxpodra
H YoaTona yKasuBAalOT HA BO3MOXHOCTH MCKYCCTB¢HHOro pac-
menAeHus auep paAa 3JEMEHTOB C BHACNEHUEM 3HAUMTENbHON
3HEPTHH. ' :

Pasymeercs, OT 3THX NOACYETOB A0 TEXHHYECKOrO MPHMEHEHHA—
4AHCTAHLMA OrPOMHOrO pasmepa“, 0AHAKO HHYTO HE YKa3nBaer Ha
NPHEUMNHANBHYIO HEBO3MOXHOCTh HCKYCCTBEHHOrO BO30YXKAEHHS
npouecca pacnajga ¥ o6pasosanusi sinep, 4 HEOOBLIKHOBEHHbIE TEX-
HHYECKHE NEepPCNeKTHBH HMCNOJb30BAHHSA UyJAOBUUIHBIX 3304aCOB BHY-
TPHAAEPHOA 3SHEPr¥H AealoT aTOMHOE #IPO eule 6G0J€e NpHBAEKa-
TEAbHBIM NPEJAMETOM CHCTEMAaTHYECKOr0 WCCAeN0BaHHA.

Takum o6pasom, npob6aema aTOMHOrO siApa 3aCAYXEHHO 3aHAAA
HeHTpasbHOe MecTo. He mapom mepenoBble OTpsibl YYEHBIX BCEro
MHpa BEAYT C PasHbIX KOHUOB IWITYPM 3TOH Ma/JeHbKOH TBEpIbIHH,
3TOH camoit MaseHbKO# M BMECTE C TeM CamMOd BaXKHOH H camo#
X0poMwo 3aMMUIMEeHHOR KPenocTy BO BCell BceneHHOM.

He napom nepenosue na6opatopud Coi03a BKAOYHAUCH B aTaKy
ATOMHOIO AAPA, NOCTaBUB Nepea cOOOH 331aHHE M HA STOM y4YacCTKe
NOTrHATHL ¥ NEePerHaTh KanuTaaucTHyeckue ctpans 3anaauoit Espons
H AMepHkH.

[epen namu, ¢pusukamu Coio3a, CTOMT 3ajlaya HE TOJALKO OXe-
CTOYE€HHO GOpPOTLCH 332 NEPBEeHCTBO B NEJ€ HCCAeA0BAHMA sApa, HO
H IWHPOKO nonyJaspH3oBaTh npobaemy sapa Cpead TPyAAUHXCH
Macc Hall€H CTpaHbl, OCBETHTb Ne€pe] HHMH BCIO BAXHOCTb H ray-
6uny 3TO#i npoGaembl, paccKkasath O TeX TPYAHOCIAX, KOTOpHEe
CTOAT Nepea HaMu, O TOM, KaK MH HX MNpPeoa0/eBaeM, 0 NOCTHXKE-
HHSIX 3arPAaHHYHBIX YUYEHBIX, O T€X 3Tanax, KOTOpPLE HAM NPEACTOHT
NPOATH H KOTOPLIE HAMHM YyKe Mnpodaess. DTO H ABASETCA LEAbIO,
KOTOPYIO NOCT4BWA mepei co60# aBTOP KHHXKH, NpeacTaBasiouted
nonsiTKy B HeGoabwioM o6beme AaTb OYEPK OCHOBHBIX METOAOB
HCCNEJORAHHA SAPA M TeX Pe3yAbTATOB, KOTOPHE C MNOMOWBIO HX
JAOCTHIHYTHI. :
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I OCHOBHBIE MOACTYAbI K WCCNEAOBAHMIO AAPA

Bce 1o, 4TO HA ceroAnAmIuni AeHL H3BECTHO Ol

ﬂ!mw;"-;““m?“'“‘ 4TOME H ero fApe, npHBOAUT K yO6exACHHIO, 9T(

’ * BCE M3BECTHHE HAM ATOMBl COCTOSIT M3 ABYX COPTOE

yactui, O nepsom H3 3THX COPTOB — 3AEKTPOHAX, aATOMAX OTPHHA:
gk ~

TEABHOTO 3MEKTPHYECTBA € MaJOH Macco# (1844 Maccnl  camoro

JerKore aroMa— aroMa BOAOPONA), HaAM YXKe NPHIMAOCH HEeMano
rOBOPHTH, KOrAa Mbl KACAAHCH CTPOEHUS BHEIIHEH vacTH aroma M
ero nepudepuyeckKydx  CBo#CTS,

BropsiM cOpPTOM SISASIOTCS NMPOTOHB — NOJOXKUTENBHO 3aPSIKeH-
HHE S4pa aTOMa BOAOPOAA, 3apsil, KOTOPHIX M0 BEJAMYHHE pPaBEH
3apa1y 2AeKTPOHA, a macca B 1844 pasa Gouasue.

boaee cra ner Tomy Hasan anradickui Bpaw W xumux [lpoyr
BNEPBLHIE BLICKA3AA MPEANOJOKEHHE O TOM, HTO BOAOPOJA — CaMmbiit
TenskHi U3 uCEX BEeUleCTB — ABAAETCA TeM MNEPBHYHLIM BEUIECTBOM,
#3 KOTOPOro MOCTPOEHH ATOME OCTAJAbHLIX, (0/Nee TAXKEAHX 3Ae-
MEHTOB. ' '

B.ero sBpema aroMHble Beca Ghind M3BeCTHH He ¢ 60AbIIOH TOY-
HOCTHIO W He XA Bcex siaemenros. [lpoyTra ma cro mzei HaTOAK-
HYJ0  TO 06CTOATENBCTBO; YTO JAJH MHOTHX 3/JCMEHTOB AaTOMHHE
BE€CA NPEACTABAANA NPHUMEPHO UEJ0e KPaTHOe aTOMHOLO Beca BO-
aopoxa. [Tosxe, no Mepe ycOBEPIISHCTBOBAHHA METOAOB onpese-
JEHWS aTOMHOFO-Beca, OO0 yCTAHOBJEHO, 4TO, €CAN ATOMHLIK BeC
B010PONA YCAOBHO IIPHHATH 33 €AHHHUILY, TO ATOMHBIE BECa APYLUX
INEMEHTOB BOBCE HE BCEPAA BHIPAXKAIOTCH ILEAHIMH YUCAAMH. DTH
HAMCPeHid NOA0pPBaaKM asTropurer npeAcrasaenuit [1poyra, koropme
B TCYCHHE MHOTHX JIET KAa3aJHUCh MPOTHBOPEYAlIWMH JAHHBIM ONBITA.

Toasko MHOTO NMQ3Me, yie B ABAAHATOM Bexe, ACTOHY YyIanoch
paspadoraTh ropasao Gojee cCosepuieHHLl Ccrnocoé onpeaeneHus
ATOMENX BECOB, KOTOPOIro MH NOoApPOGHEe KOCHEMCS HWXKE H KOTO-
pullt OpHBEJ K YAMBHTEAbHOMY OTKDHITHIO, 3aCTABHBIIEMY OTHECTHCH
¢ GoAbMEM BHUMAHHEeM K sabpowesanim nnesm [poyra. Orkpsi-
THE 33KM0Y3J0CH B TOM, YTO AaTOMHLIE BECAa BCEX 5J€ MEeH-
TOS8 (T. €. ydeJbHME BECA MX ATOMOB MO OTHOWEHHIO K  aTOMY
BOAOPOAA) AEHCTBUTEAHLHO BHPANKAWOTCA LUEALIMH YHC-
Jamu' ¥ 9TO BMECTE C TeM NpaBbl XMMHKH, KOTOPHE, OApeneass,
HAlPUMEP, aTOMHBIA BeC Xjaopa, nasaad jas Hero uudpy, 6AR3KYI0
K 355, T. €. OTHIOLb HE UEJ0e HHCJO. ,

D10 Kaxyueecs NPOTHBOPEYHE PAPLINALTCH Cy-
LECTBOBABMEM Y DAJA 3/EMEHTOB TaK HA3BIBAEMBIX
H3oTon oe Haoronama Guiad Ha3BaHBI PASAHYHBIE 9AEMEHTH WIH,

Hzotonb!

- BepHEe, pasHvie ,COPTa“ OAHOrO H TOTO Ke SAEMEHTA, KOTOPHE TO-
JKJIECTBEHHBI BO BCEX CBOMX XHMHYECKHX M MOuTH BO Bcex (usu-

AR S R R 3

1) Ecau npeseGpeus neGOTHUIMME NONPABKAMM, KOTOpble CBS3IHbI, KAK yKaIWBA-

A0CH BuIlE, C 3ANACAMH BHYTPHATOMHON SHEpPrI.
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JOCKMX CBOMCTBAX H PasivualICs TOJABKO MAacco#éi (Becom) CBOMX
romuB, ECTeCTBEHHO, KOHEYHO, YTO XHMHKH, ONpeAe/ss arOMHbIH
h'C KAKOro-HHOYAb 3JEeMEHTA, COCTOSEr0 H3 JABYX MAM He-
(KOJBKHX HM30TOMOB, MOTJH NOJYYaTh H NOJYYaAH HEUEJHE 3Haye-

1is aroMHHX Becos. Hanpumep, nas xaopa, o6aanaomiero AByMs -

H30TOMAMH, ,XJA0p 35“ u ,xnop 37% npd ueM aTOMOB XJopa .35
pUMEPHO B TpPH Ppasa Ooablue, geM XxJjaopa 37, cyMMapHbifi
(MMHUYECKHH MEeTOM facT 35,0—CpenHeEe 3HaueHUe aTOMHOrO Beca
(15 06OMX H30TOIOB. :

To, uTo macca BCex aTOMOB NPeACTABJASET Les0e
iiGuBanKe UPO- yparyoe MaccH 4TOMA BOJOPOAA, caMO NO cebe
FOHOB M3 SAP  yojpckasmBaeT, uTO sAPAa BCEX ATOMOB COCTOST W3

-

nporonos,¥ sinep Bomopoma. OnHako 35TO NPeANOJOKEHHE CTAJA0 .
I ' p

HIOJHE JOCTOBEPDHBIM TOJbLKO nocae TOro, kak Pesepdopay B
1919 r., a Bcaen 3a Hum Benunam [lerepceny w Kupmy yraaoce
00J€e HenoCPeACTBEHHO y6€AHThCSH B TOM, YTO BOAOPOAHLIE sAPA
iBJASIOTCS HA-PAAY C 3JIEKTPOHAMH BTOPHLIM OCHOBHBIM CTPOMTEAbHBIM
MATEPHAJOM, U3 KOTOPOro o6pa3soBanbl aToMel saemenToB. bomb6ap-
IMpYS BEIIECTBA, B COCTAB KOTOPHX BXOJMAT JEIKHE SAEMEeHTH, !
|eCYIIMMHCS C TPOMAAHOH CKOPOCTBIO 3apsKEHHBIMH YACTHILAMM,
[A3BAHHBLIE Y4Ye€Hble Y6GeJAMAHCh B TOM, YTO YAAPHl 3THX YaCTHIL B
OWBAIOT HB sep psila S5AE€MEHTOB NMPOTOHE — NOJIOXKHTEJNBHHE siapPd
sogopona. Takum o6paspm, MOXHO ¢ GOJAbIIOfi CTENEHBIO MAOCTO-
BEPHOCTH YTBEPXJAaTh, 4TO HJAPa 5JEMEHTOB JEHCTBHTEJNBHO . MO-
CTPOEHBI W3 MPOTOHOB. OAHAKO OCTAETCSl HEpPEIIEHHBIM BOMPOC O

oM OHOB COCTOST 3TH Apa, — H HA 3TOT BONPOC
IPUNPABTER snaﬁ‘gza b -OTPHLATEAbHBIH OTBET.
| icqAu Obl sApa BCEX 3JEMEHTOB COCTOSIH TOJBKO

j “’“"“nnlmr-ua npeTOHOB, TO ATOMHHA BecC mas Mmo6oro
b aTOMa pasHsjca Gu 3apsAay ero sapa (npeano-
14FA€TCA, YTO MOA ATOMHHEIM BE€COM Mbl MOHMMAEM YHCJO, NOKa3bl-
palolee, BO CKOJBKO Pas aTOM AAHHOrO BEUECTBA TSIKEJee aroma
5010POAA; 8apsA AApPa MbH H3MEpAeM B 3JEMEHTAPHBIX 3apsaax,
paBHBIX 3apAAy 3JA€KTPOHA HAH nNpoTtoHa) Mamepenusill Takum obpa-
JOM 3apfli PABEH YMUCAY 3/JEKTPOHOB B 000JOUYKE 4TOMA H HOCHT
Ha3BaHHe ,ATOMHOTrO HOMepa“ :

B camom nese, ecaH 0ayCTHTB, YTO SIAPO COCTOHT TOABKO H3
1eCATH NPOTOHOB, TO ATOMHBIK BeC TAKOro aroMa paBeH JecsATH, a
sapaf Axpa (aTOMHBIA HOMEP) TakKe JOMKEH DPABHATBCA HECHATH.
\TOMHBI# HOMEp, HJIH YHCAO SJEKTPOHOB B 060jI0uKe, onpexeasier
UeAbi# pAA aTOMHBIX CBORCTB H MOMET OHThH OJarolapsi 3TOMY
YCTAHOBJEH C MOAHOH pocroBepHOcThbio. OKa3niBaeTcs, 4TO H3 BCEX
CYIECTBYIOUHX SJAEMEHTOB TOJBKO /S OJHOrO BOAOPOAA ATOMHBLIMN

! Onuramu Pesephopaa m ero mkoaw, koTOphie GYyAyT noapoGHee onMcakil
Hike, OO ycTaROBAEHO BrGUBaHWe snep BOAvpoAa H3 13 Jerkux saementoB (o7
Gopa 40 Kaaus, 3a MCKAKOYEHMEM yraepofa W kucaopona); Ilerepcen m Kupm cunm-
rAl0T AOKa3aHHLIM BHOHBAHHE SAEp BOLOPONA €UIE M3 MHOTHX ApPYyrux, Goaee Tawe-
ABX ATOMOB. - i :

!—A, K. Banwrep




BEC paBeH ATOMHOMY HOMEDY, AJs BCEX JKE€ OCTaJNbHLIX 3AEMEHTUS
aTOMHBIH BeC GoJablie aTOMHOrO HOMepa. 3apsii sApa MEHb e,
yeM emy caenosano 6ul 6bITh, €CAW OB OHO COCTOSIAO HCKAOYH~
TENBHO M3 NpPOTOHOB. Bec aroma ykaspiBaeT HAa TO, 4TO HAPO CO
CTOHT H3 NPOTOHOB, H 3TO npeanoJoxKeHne TMNOATBePXIAETCHA Olbli-
Tamu ¢ pasbueanmem saep. Bmecre ¢ Tem, no aroMHOMY HOMEpY
MOXHO YTBEpPXAaTh, UYTO, €CJH PO H COCTOHT H3 npOTOHOB, T!
3apsii fiApa MeHblle CYMMHI 3apsilOB STHX NPOTOHOB.

B xakom cayuae 310 moxer Gbith? B TOM H TOABKO B TOM Cay-
yae, ecAJM 3apsJ 4ACTH SAEPHBIX NPOTOHOB CKOMNEHCHPOBAH
OTPHIATENbHO 3aPKEHHBIMH YACTHIEAMH, BXOASANHMH B COCTAB
siApa, NPH yem Macca TUX YACTHIL JA0MHEA OBITH OYeHb Maao# (uHaue
HE MOJYHYHTCS 11eJOT0 4TOMHOrO Beca).

Ham H3BECTHBI YaCTHUB], YAOBAETBOPAIOIIHE 3THM
““g’;g;‘;‘,‘,‘;,',’;“” yCAOBHAM. JTO HE YTO MHOE, KaK 31eKTPOonul. Jlony-
CTHB, YTO B COCTAB ‘fJpa, KPOME NMPOTOHOB, BXOMAAT
ewe BJTEKTPOHH, TadK HAa3blBAeMEIE BHyTpHHlIEprle SJNeK-
TPOHB (MX HE CIEAyeT myTaTh C 3JAeKTPOHHOH 060J04KOMH, OKpY-
HAOUIEH FApPO0), Mbl MOXKEM JErko 06bACHHTh HEPABEHCTBO ATOM-
HOTO BEeca ¥ ATOMHOro nHomepa. B camom neje, ecau sApoO CoO-
CTOHT H3 AECHTH NPOTOHOB M YETHIPEeX 3JEKTPOHOB, TO ATOMHEI
BEC PABEH A€CHTH, a4 aTOMHLIl HOMEp (3apsa siipa) HA YeTHIPE enu-
HHIILI MEHbLIE, T. €, paReH WeCTH. 3Hasg AaTOMHLIA BeC M aTOMHEH
HOMEp, Mbl MOXEM ,yrajath“, CKOJALKO NPOTOHOB H 3JEKTPOHOB
BXOJHT B COCT4B siApa mo6oro saemeusra, Yuratenb, B3sB Tabauny
Meuneneesa, cmoxer 6e¢3 Tpyaa jaath ,aHaAu3 AApa“ A BCEX
92 3/€MEHTOB; Mbl XK€ [/ NPUMEPa NPHBEJEM 3TOT AHAIH3 TOJLKO
AN HECKOABKHX 3JIEMEHTOB:

i Yucao suy-
AT([)MHHK ArtoMmpuii BO-| TpHAAEPABIX
\ Bec (yMca0 | Mep (4Mcao | 9AeKTPOHOR
Jmesent NIPOTOHOB | 34€rTPOHOB |(aTOMEBI +ec
B saape) | B 060n0uKe) MMHYC aTOM-
HLIH HOMep)
Boaopox . . - | 1 0 5
Yraepox . . . 12 6 | 6
Anomunuit . . 27 13 14
Heneso 56 . . 56 26 : 30 |
Heneso 54 . . 54 26 ! 28 .
Mens 63 . . . 63 29 M - 7 I
Menb 8l . Lk 6 29 36 :
VORE .| &% 238 92 146 i

Asnenne paanoakTuBHOCTH, OTKpHTOe Bexkkepesem B 1895 r.,
KOTOpOE Za/s0 HaM NepBLIE CBEIAEHHS O CTPOEHHH ATOMHOro sapa,
BECKO NOJATBEPAJAET NPEJACTABJICHHE O BPYTPHAJEPHBIX 3/1€KTPOHAX.

Sinpa psaja TAXKENHX 31EMEHTOB HEYCTOMYWBH, OHM ,CaMOCTOS-
TesbHO, T. €. 6e3 BHEMHWX Bo3aedcTBu# pacnapaiorcs, BHGPACH-
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Bas ABA POAA YACTHIL TAK Ha3biBaembie o-H B-ayuyd (aabda - u 6era-
JAYUH) H ,KECTKHA" HeBHIAMMBIH CBET —7-aAyud (ramMma-Jayuu).
HccaenoBanus Haj P-4aCTHIAMHM CPasy Xe NOKA3aMAM, YTO HOCAe]-
HHE MPEACTABANIOT HE YTO HHOE, Kak OLICTPHIE 3JEKTPOHB.
lakum 06pasoM, 6GHIIO YCTAHOBJAEHO, 4TO U3 SAep PAAHOAKTHBHBIX
3JMEMEHTOB BHﬁpﬂCHBaIOTCﬂ 3MEKTPOHLI, H, CJAeL0BATEJbHO, Npen-
CTABAEHHE O BHYTPHAJECPHHX 3/JEKTPOHAX NOJAYYHAO COJAHAHOE
060CHOBaHHKE. s '

Kak Buaute, B (pu3nke sapa yxKe HAMETHAHCH
OCHOBHHIE OTNPABHBIE NYHRKTEHI, II{OE-‘ITO yxe Hu3-
BECTHO, KO€ O YeM MOXHO JO0rajbiBaThCs; HO HEKOTOPHIE BONPOCH
€8 N0 CHX MOp CTaBAT HCCASAOBATEACH BTYNHK.

3araaxkH sjapa

CorJsiacHO M310XKEHHLIX NPEACTABAEHUA ATOMB COCTOAT U3 ABYX

OCHOBHBIX THNOB YWACTHIL: 3/MEKTPOHOB, Gonee JErKux YAaCTHIL, HO-
cuTesell OTPHUUATENLHOrO 3apsija, M _NPOTOHOB, npuMepHo B 2000 pas
6oJiee TAKENHX YACTHIL, 3aPSKEHHEX NONOKHTEALHO. ATOMB HO-
CTPOEHBI B BHJE MOJOXHTEABHOIO $APA, OKYTAHHOTO O6AAKOM HAH
poeM O6pauIAOMKXCA BOKPYI HEro OTPUUATEAbHBIX 3JEKTPOHOR,

NpH 49eM NOAOKHTENbHWH 3apsAjA siapa paBeH CyMMapHOMY. OTpHMUA-

reqbHOMY 3apsijly 3T0if 34eKTpoHHOH aTmocdepu. Yncao saexTpo-

HOB B 000OJMOYKE H CTPOCHHE €€ onpeaeasiior XHMHYECKHE, ONTH-

yeCKMe U MHOrHe Jpyrue cpoiicTBa aroma. [loutn BCa macca aroma,
0JHAKO, COCPEeNOTO4YEeHA B ero sjpe. ATOMHBEE BECa BHPAXKAOTCH
UEABIMH 4YMCAAMH, Y4TO yKa3biBaeT Ha TO, 4TO AApa COCTOSAT M3
NMPOTOHOB. '

Pasnnune MexJy aroMHLIM BECOM M 3apsilOM S1pa YKa3uBaer
Ha HAAMYHE BHYTPH AP a 3JeKTPOHOB, KOTOPHE€ CBOHM NPHCYT-
CTBHEM MNOYTH HE MEHSAIOT MaCCy siipa, HO CHJAbHO YMEHBIUAIOT e'ro
NOMOXKHUTENbHBIH 3apsd, KOMOEHCUPYA 9acTh 3apsiaa MPOTOHOB.
[Ipéanonoxenne O BHYTPHAZEPHLIX MEKTPOHAX IMOATBEPIHAAETCH
HCAYCKAHHEM 3-'-IHCTHL[, AlpaMH PaAHOAKTHBHBIX BJIEMEHTOB.

OnBako BO BCEX 3THX NpPEACTABACHUSX OCTACTCS COBEPWEHHO
OTKPBITBIM BOMPOC 06 YCTORYMBOCTH ATOMHOrO sApa, O COXKHTEab-
CTBE B MUHMMAJABHOM O6BHEME OTPHUATENbHHIX H [OJOXHTEAbHBIX
4aCTHU, O 3anace BHYTPHATOMHOH sHepred M T. A. B camom jneue,
AP0 B HEJNOM MOJOXKHTENAbHO; MEX Y NPOTOHAMM AOJIKHH BO3HHK-
HYTb W NPOABJAATHECS TPOMAJHBIE CUAB OTTANKMBAHHA.

Yro ke cmepxuBaeT MexAy coG0K0 OTAeabHBIE NPoToHH ? Yto
NpenaTCTBYyeT aToMy ,B3J€TeTh Ha BO3AyXx“, paapywmurbcs? [lo-
yeMy STO BCe-TaKH NPOHCXOAHT Y PaJNHOAKTUBHHIX 3AEMEHTOB ?
OtH H Gecuucaenoe MHOXECTBO JPYrHX BOINPOCOB, OTHOCALUXCSH
K y3arajgke“ saapa, oCTalOTCA HA OYEpEeAH H NOAJNEKAT PaspeLleHuIo
10 MEpe AanbHe#Iero HCcaeOBAHUA.

OcHOBHbIE Ha- Has Toro, yro6sl OBAAAETH 3arajkoi aTOMHOro
npaBaenns ue- AJPa, H NO3HAKOMHTBLCA C J€TaAsIMH €ro CTPOEHHS,

CAeAOBAHHA NPUXOAMTCH NOAPOGHO M3yuyaTh BCE CBOHCTBA arTo-

Sapa MOB, NPSIMO HJAM KOCBEHHO CBSI3aHHBIE C €0 FAPOM.
3anaua OCJAOXKHSETCS TEM, 4YTO CPABHHTEJBHO HEGONBLUICE YHCAO
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