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BBEJEHHE

Cpean o0IEeH3BeCTHbIX AOCTHXKEHHH COBPEMeHHbIX (PH3HKH H XH-
MHH [IHPOKHI HHTEPEC BbI3bIBAeT HCKYCCTBEHHOE MoJlyyeHHe — CHH-
Te3 — HOBbIX XHMHUECKHX 3JIEMEHTOB, He OOHApy2KEHHLIX B MPHPOJE.

B 3700t JIeKUHH Mbl NONbITaeMCsl OOBSCHHTD, B YeM 3aKJIOUaJHCh
CYLIeCTBEHHbIe TPYAHOCTH TAKOTO HCKYCCTBEHHOTO MNOJYYEHHs 3Jie-
MEHTOB M KaK 3TH TPYAHOCTH YZAaJoch npeojoerb. UToObl MOHATH,
KaK peraercsl npobJeMa CHHTe3a M BbIJEJEHHS] HOBBIX 3JIEMEHTOB,
HaJ0 XOTs1 Obl B OOIIMX YepTaXx O3HAKOMUTBCSI C COBPEMEHHBIMU Npefi-
CTaBJIEHHSIMH O CTPDOGHHH ATOMHBIX SIilep H C OCHOBHBIMH MeTOJaMH
MOJIOZIOil OTPAC/iH XHMHH — PajUOXHMHH. Y CHNeXH siiepHOH (PH3HKH
H DaJHOXHMHH BeCbMa BeJHKH H MHOrooGpasHbl, H MOJAPOOHBIH pac-
CKa3 O HUX JOJDKeH Oblai Obl SIBUThCSI NPEAMETOM ClelHalbHbIX JIeK-
uuii. Mbl He HMeeM BO3MOXKHOCTH YTJyOHTHCS B PacCMOTPEHHE 3THX
HHTEPeCHEeHIIHX BONPOCOB H OCTAHOBHMCSl Ha HHX COBCEM KPaTKO —
JMWB B TOH Mepe, B KAaKO# 3TO HEOOXOAHUMO JUIsi ONMUCAHHS1 HOBBIX
9JIeMEHTOB, :

OcHOBHOE COJiepIKaHKe ITOH JIEKWHH PAcCUHTAHO HA IIHPOKHI
KPyr JHL, 3HAOmMKX (U3HKY H XHMHIO B oObeme cpejHeil KOkl
H HHTEPECYIOUHXCsl HOBEHIIMMH JOCTHXKEHHSIMH HAyKH O CTPOEHHH
BellecTBa. BmecTe ¢ TeM MBI CuHTaeM LeJieCOOOPA3HBIM NPHBECTH H
HeKoTopble GoJiee NoJAPOOGHbIe JaHHBIE-O CBOIICTBAX HOBbIX 3J1€MEHTOB,
noka CpaBHUTEJbHO MaJlO OCBELIEHHbIX B JuTeparype. Takue cBefe-
HH$I, KOTOPbIE MOIYT NpPEACTaBHTh HHTEpec Julsl Gojiee y3KOro Kpyra
yuTaTeseil, AaHbl NeTHTOM. B KoHLe JIeKUHH NpUBEJeH CIHCOK JIHTe-
paTypbl, PEKOMEHJYeMOH TeM 4YHTaTeslsM, Y KOTOPhIX INOSIBHTCS

CTpemJIeHHe K yIJlyGJIeHHOMY H3YUYeHHIO 3aTPOHYTHIX B 3TOIl JIEKLHH
BOMPOCOB.

e #
*

B Teuenne 1937—1953 ropos Gbuio mosyyeHo 12 HOBBIX dJeMeH-
TOB, HCCJIEJIOBAHbI UX (DU3HUECKHE W XHMHUYECKHE CBOIICTBA, yCTAHOB-
JIEHO HX MECTONOJIO’KeHHe B nepHoauueckoi cucreme JI. M. Menne-
seepa. Takum oGpas3oM, ofllee UHCJIO H3BECTHBIX YEJOBEKY XHMH-
YeCKHX 3JIeMeHTOB BO3pocsio K 1954 ropy mo cra.

[HanomMu#M, uTO B MOMEHT OTKpBITHSI MEpHOAMUECKOTO 3aKOHA
(1869 ron) xuMHKaM GbLIO H3BECTHO O CYIIECTBOBAHUH BCero 63 ane-
MEHTOB, MPHYEM H CPEIH THX 3JIEMEHTOB JAJeKo He JJisi BCeX OblIH
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NPaBHIbBHO YCTAHOBJIEHbl CBOMCTBA, B TOM YHCJe TAKOE BajcHeillee
CBOIICTBO, KaK aTOMHbIii Bec. Ha OCHOBAHMH MEPHOAHYECKOTO 3aKOHA
H. Y. Mennenees ncnpasna B 1,5—2 pasa aTomHbie Beca JeBSATH
SJIEMEHTOB H MpeJCKa3alJ CylleCTBOBaHHE JBeHaAUaTH snemeﬂrosé
[IPHYEM JUIST TpeX 3JIeMEHTOB M3 HHX TOYHO OIHCal cbusuqecxmeﬂ-
XHMHUeCKHe cBoiicTBa. Bce mpenckasanns Menjeneena 6bmn’ HOM
HOCTBIO MOATBEPXK/IeHbl ONBITOM, UTO H SIBHJIOCH MepBbIM TpHyMQol
NIEPHOZMYECKOr0 3aKOHA.
3a nonsexa (1875—1925 rogpl) XHMHKamH OblI0 OOHApYKEHO B
NpUposie eme 25 3jeMeHTOB. it
Onuako u mocie OTKPBITHSI 3THX 3JIeMEHTOB B nepuollntizcgglg
chcteme MenjienieeBa Gbulo uethipe He3amoJHeHHbIX MECTa. aﬂp CH-
TOTO, OCTABAJIOCh HESICHBIM, 3aKAHUHMBAETCSl JIH H@P"Oﬂuqecge yeM
CTeMa ypPaHOM MM B TMPHPOJe CymlecTByIoT H Golee mn(e.r;m;mmx
YPaH, suementhl. PasButHe npeacraBieHHit O CTPOCHHH el
SULEP, NEPBbIM STANIOM KOTOPOTO SIBUJIOCH OTKPHITHE H Hccne;; et
PA/IHOAKTHBHOCTH, NpPHBEJO K BHIBOAY, UTO He OOHApYXKe Heap3st
TIPHPO/AE SJIEMEHTBI SIBJISIOTCS] HEYCTONUNBBIMU, H TO3TOMY HX % e
COTKPBITE», 4 MOYKHO (CHHTE3WPOBATL», MOJNYUHTh H3 JPYTH
MEHTOB. KOB Ha-
O npeBparnenun s/eMeHTOB JI0M MeuTaJIH YKE MHOTO Be a-
3aj. Ho Bce o6bsiB/IsieMble aqXHMHKAMH «CIIOCOOb TAKOTO MPEBP
UWIEHHST OKA3bIBAJIHCD JIOYKHBIMH — Jia HHAue H ObITh He MOIJIO, nogg?g‘
YTO 3aJlaua HMCKYCCTBEHHOrO NpeBpalleHHs 3JeMeHTOB He lM .
ObITh pelllena HHKAKMMH XHMHUeCKHMH peaxuusiMi. Dra sajaya Po_
HIAeTes1 MOJIONOK HayKo# — s1JIepHOM (PHBHKOI, Boopyn(ex-moumﬁ)ﬁ
CTHXKEHHSIMA BCeX OTpaciieil TeopeTHueckoil M IKCrepHMeHTall
(bH3HKH 1 HOBOII ogpaciy XUMHH — PaaHOXHMHH.

O CTPOEHHH ATOMOB H ATOMHBIX SIAEP

I[Meproanueckuii sakon JI. 1. Mengeneesa Gbil OTKPHIT B 1869 ro‘;
Ay. IeBsaAThIO rogamu panee B Kapscpys cocTosiicst Memﬂynapomlbllo
KONIpECC XHMHKOB, pellleHHsi KOTOPOTO O3HAMEHOBAJIH TOPKECTB
ATOMHO-MOJIGKYJISIPHBIX BO33peHHii B xumuu, Ho MpHHSB Kak (akT
ATOMHO-MOJIEKYJISIDHOE CTPOEHHe BelliecTBa, XHMHKH TOrO BpeMeun:
PaBHO Kaxk H (MMBHMKH, He MOIJIH BbICKa3aTh O CTPOEHHH ATOMOB HH
4€ro, Kpome CMYTHBIX JOrafiok. SIBjsiercst Jin aToM Ll@Jlebm; <i3ep-
HOM» BEILIECTBA HJH OH COCTOHT H3 ele GoJee Maublx uacthu? Ecin
4TOM COCTOHT H3 GoJlee MaJsbIX YacTHL, TO B YeM NPHYHHA PasiHyns
XHMHYECKHX 3IJIEMEHTOB — B XapaKrtepe, NMPHPOJE 3THX UACTHLL, FO-
CTABJISIIOIIHX aTOM, MJIH TOJILKO B HX uHcJje? Bce 9TH BONPOCH OCTa-
BaJIHCh B TO BpeMsi Ge3 oTBeTa.
3akon MenjesieeBa, JokasaBIHii NepHOAHUECKOE H3MEHEHHE
CBOIJICTB 3JIEMEHTOB B 3aBHCHMOCTH OT HX aTOMHOTO Beca, SIBHJICS, IO
METKOMY BbIpakeHHIO axafemika H. [I. 3eJHHCKOro, (OTKPbITHEM
B3aUMHOIT CBSI3H BCEX aToMOB B MupoaganuHy. OH HEH3OEXKHO HOJ-
JKeH OblI NPHBECTH H NPHBEJ K OTKPLITHIO CTPOCHHS aTOMa, K NOA-
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TBEPKJEHHIO CJIOKHOCTH aTOMOB, Ka3aBIIUXCS paHee MpOCTEHIHMH
U3 Y4CTHIL, a B JaJ1bHelllIeM H K NOJTBepkAEHHIO CJIOZKHOCTH ATOMHBIX
siiep. M3 neproanuecKoro sakoHa HEH30erKHO CJIEAYeT, UTO aTOMbI
XHMHYECKHX 9JIeMEHTOB COCTOSIT M3 Gosiee MPOCTBIX YACTHIL H, GoJee
TOTO, YTO pasHble aTOMbl MOCTPOEHBI H3 PA3JHYHBIX KCJHYECTB OJH-
HAKOBBIX COCTABHBIX YacTeil. ITO OTJIHUHO MOHHMAJ caMm Memnjesees,
KOTODBIl nucadn: «J/Ierko npeanosoKuTh, HO HBIHE IIOKA HET Ile BO3-
MOXKHOCTH JIOKA3aTh... YTO ATOMbl MPOCTBIX TeJ CYThb CJOXKHBIE CY-
IIECTBA, 0OpA30BAHHbIE CJOKEHHEM HEKOTOPBIX elle MEeHBIIHX Ya-

“CTeif... YTO Ha3bIBaeMoe HaMH HENEeNHMBIM (aTOM) — HEeJEJHMO TONbKO
OCBIYHBIMH XHMHUECKHMH CHJIAMH, KaK YACTHIB! (T. €. MOJIEKYJIbl.—
B. I'.) HeflesinMbl B OOBIUHBIX YCJIOBHSX (PH3HYECKHMH CHJIAMH... BbI-
CTaBJIeHHAsT MHOIO MEepPHOJAMYeCcKask 3aBHCHMOCTb MKy CBOHCTBAMH
H BecoM, MOBHAHMOMY, NOATBEpP:KAAeT TaKoe MpPeAYyBCTBHE...» W3
KaKdX JKe YaCTHIL MOCTpoeHb! atoMer? OTBEeT Ha ITOT BONPOC MOTpe-
60BaJl TPyJa MHOTHX YUeHbIX B TEUeHHE AeCSTHJETHIl.

Bnaropaps psiiy KpyNHBIX OTKDBHITHII, CHENAHHBIX B (DH3UKE B
koune XIX — nauane XX Beka, GBIIO YCTAHOBJEHO, UTO ATOMBI CO-
CTOSIT U3 TOJIOKHTEJbHO 3apSKEHHBIX SIep H OTPHLATENBHO 3apsi-
JKEHHBIX 3JIEKTPOHOB, PACIOJIOKEHHBIX BOKPYT $5IZpa H 0OPasyIoMHX
3JIEKTPOHHbIE 000JI04KH. [TpH 3TOM OKa3aJjioch, YTO TVIABHOIl XapaKTe-
PHCTHKOI BCeX 3JIEMEHTOB $IBJSIETCSI HX TNOPSIAKOBEII HOMep Z B
nepuojuueckoii cucreme JI. M. MengeneeBa (puc. 1). B HeiitpajabHoM
aTOMe KaKJOro 3JIeMEHTa B 3JIEKTPOHHBIX O0OJIOYKAX COJAEPHKHTCS
HMEHHO TaKoe WYHCJIO 3JIeKTPOHOB, KOTOPOE PaBHO. MOPSIAKOBOMY
HOMepy aJiemeHTa. TaxknM o6pas3oM, OOHIMI OTPHLATENbHLIH 3apsig
3JIEKTPOHHBIX oBoJioueKk paBHsieTcs: Z. Ho Tak Kak atoM B LeJOM
SIBJISIETCST 3JIEKTPOHETPasIbHBIM, TO, CTAJIO ObITh, SIAPO ATOMA JOJKHO
00/1aJ1aTh NOJOXHTENLHBIM 3apsiIoM, ToxKe paBHbM Z. Kak H3BecTHO,
siIpa BCEX aTOMOB COCTOfIT M3 TNPOTOHOB M HeHTPOHOB. ITpoToHamMu
Ha3bIBAIOTCA SJApa AaTOMOB BOAOpPOAa. HeHTPOHBI — 3JEeKTpPOHEIIT-
pajbHble HaCTHLbI, Macca KoTopeix Bcero Ha 0,136% npesbimaer
Maccy MNPOTOHOB.

Hecvotpst Ha Hanmuyne OTTaNKUBaHHs (H3-32 SJIEKTPHUECKOTO
B3aHMOJICHICTBHSI MeXK/ly NPOTOHAMH), NPOTOHBEI H HEHTPOHbI yIEPIKH-
BaloTCA B sifipe 6Jarojaps CylleCTBOBaHHIO OCOOBIX, TaK HAa3bIBAEMBIX
SIIEPHBIX CHJI, TPHPOJA KOTOPBIX €llle He BIIOJIHE BBISICHeHa, Ywuciio
NPOTOHOB B'aTOMHOM SIP€ PABHO YHCJY 3JEKTPOHOB B 0GOJIOYKAX,
T. €. PaBHO MOPSIJIKOBOMY HOMepy JaHHOTO 3JieMeHTa B cHcTeme MeH-
neneena. OnHaKo umMcsa HEfTPOHOB B SIAPAX ATOMOB OJAHOTO H TOTO
JKe 3J1eMeHTa MOryT ObITh Pa3JIMUHBIMH.

Pa3HOBHAHOCTH OJHOTO H TOTO K& 3JEMEHTa, Pas3JIHuaroLIHecs
9HCJIOM HE[ITDOHOB B A/IpaX, 'HasbIBAIOTCS H30TONAMH.

Slmpo aToma Joforo sJeMeHTa MOXKET OBITh OXapaKTepH30BaHO
JIBYMsl BeJHUHHAMH — 3aps0OM siipa Z W MacCOBBIM YHCJOM A.
3apsiA f4pa WM aTOMHBII HOMED paBeH YHCJYy NPOTOHOB B SIApe H
OJIHAKOB ISl BCEX silep JIaHHOTO 3jJeMeHTa. MaccoBoe YHCJIO paBHO
cyMMe YHCJIa MPOTOHOB H HEHTPOHOB B sipe M PasjHYHO s pas-

2  B. U. Toavpanckuit : 5
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HBIX H30TOMOB JaHHOTO 3/eMeHTa. TakuMm oOpa3oM, H3OTOMbI MOMKHO
ONpEJIeJITh H KaK PasHOBHJHOCTH HAHHOTO 3JIEMEHTa, pas/Hyalo-
I1HEeCs] M0 MaccoBbIM uxcsiaM. YUncao HEHTpPOHOB B siipe JaHHOTO
H30TONA PaBHO, OueBHANHO, A—Z. 3apsia sApa U MacCoBOE YHCJIO MpH-
HSTO 0003HayaTh HHJEKCAMH, HanpHMep $Jpo TefHsi, Cojeprailee
nea mporona (,H') u aBa neiitpona (,n'), oGosuauaerca ,He',
TIpHYEM MHJEKC BBEPXy O3HauaeT MmaccoBoe uncno (A =242=4),
HHJIeKC BHH3Y — 3apsia sjapa. [TockosbKy 3apsij fipa paBeH nopsii-
KOBOMy HOMepy sJieMeHTa B cHcTeMe MeHjeseeBa, STOT HHACKC MOKHO
H He mHCcaTh — OH y’Ke 3aJlaH XHMHYECKHM CHMBOJIOM 3JIeMeHTa.

XHMHUeCKHe peaklMH, B KOTOPBIX YYacTBYIOT aTOMbl PasHBIX
3JIEMEHTOB, He 3aTParHBalOT aTOMHBIX siiep: UTOGBI MOJy4YHTL aToM
HOBOTO 2JIeMeHTa, HY’KHO H3MeHHTb 3aps/i aTOMHOTO s1/ipa, H3MEHUTh
YHCJIO TIPOTOHOB B §IIp€, a KOT/la H3MEHHTCS 3apsA fApa, HeMeUIeHHO
NIPOM30iileT H H3MEeHeHHe CTPOEHHs! SJIEKTPOHHBIX obosouek. Ecan
YHCJIO NPOTOHOB B SIIpe YMEHBUIHJIOCh, TO BHEWHSIS 000J0UYKa MOoTe-
psaer anekTponnl. [1py yBesnuenuu aapsiia siipa NPOHCXOAHT 3aXBaT
3JIEKTPOHOB Ha BHELIHIO 0060J0UKy. MameHHTb cocTaB siipa BHeLI-
HHM BO3JleliCTBHEM HeCPAaBHEHHO TpYyJHee, ueM BhI3BaThb XHMHYECKOE
npeBpalleHye, NOTOMY YTO SHEPTHs CBSI3H YACTHIL B sip€ B COTHH Thl-
Cs1Y M MHJIJIHOHBI pa3 GoJiblIe, YeM 3HepPTHs CBSI3H 2JEKTPOHOB aTOM-
HBIX 000JIOUeK C SAPOM.

UrtoGer cocTaBHTL MpEJACTABIEHHE O BeJHUHHE 3THX CHJl CBSI3H,
pacecMoTpHM nosipoGHee ofHH MpHMep — siapo reaus ,He'. S1o aapo
COCTOHMT, KAK H3BECTHO, H3 ABYX MPOTOHOB W ABYX HelTpoHOB. Ecau
NPHHATL MACCY S1/Ipa H30TONA KHCJIOPOAA C MaccoBbIM ynciom 16 pas-
Hoft Touno 16,00000 (kak menaercsi B (pH3HUECKOIl MIKAJe ATOMHbLIX
BecoB'), To Macca mporoHa okasbiBaercs pasuoii 1,00757, a macca
Heiitpona — 1,00893, Cymma macc IByX NMPOTOHOB H ABYX HEHTPO-
HOB pamHsiercs, oueBuano, 4,03300. Onnako Macca siapa rejnsi paBs-
Hsiercs ynwb 4,00280, T. e. MeHbILe CyMMbl MacC ABYX NPOTOHOB 1
aByx Hefitponos na 0,03020. Ha nepBblii B31Jisi]| MOJKET NMOKa3aTkCsd,
UTO Ha TaKyio HeGOJILUIYIO pasHHIly He CTOHT H oOpamaTh BHHMAa-
HHSl — B CaMOM Jiefle, 3Ta PA3HOCTb COCTABJISIET MEHbIIe MpOLeHTa
OT Macchl siipa requsi. OIHAKO MMEHHO 3Ta PA3HOCTb MAaccOBOTO
uucaa A ¥ TOuHOIH Macchl M W ompefessieT CKPBIThIE KOJOCCAJb-
Hble 3a1achl sIEPHOIl 3HEPTHH.

YMeHbIIEHHE MacChl B pe3yabrate o0pasoBaHHs SIApa H3 MPOTO-
HOB ¥ HeHTPOHOB OODBSICHSIETCS] T€M, UTO PH TAKOTO POJa COEAHHEHHH
YyaCTHIL BblIeJISIETCs OnpejieJieHHoe KoJanuecTBo sHepruu. He caenyer,
OJIHAKO, CUHTATh, YTO MPH 3TOM HMEET MECTO MpeBpalleHHe Macchsl B
snepruio. (PaKTHUECKH MeXJIy Maccoil M dHEpruell CyIeCTBYeT He-

! B XHMHUECKOHl IuKane aTOMHBIX BecoB sennupna 16,00000 cumraetcss atom-
HbIM BecoM He u3oTona 0% a ecTecTBenHOl cMecH H3OTOMOB KHCI0pOAa. IMockoabky
B 37Ol cMecH, Kpome u3otona 0'°, comepkutes 0,2% wuzoroma 08 u 0,04% wuzo-
tona 0Y, To aToMublii Bec ee Mo ¢uspuveckoit wkase Goabue B 1,00025 pasa.
TTostomy H Bce 3HaueHHs Mace Mo (Gu3nuecKoil mKane aToMHbIX BecoB 8 1,00025
pa3a Gousblue, ueM 10 XHMHYECKON wKaje.
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paspeiBHAasi CBA3b, KOJHYECTBEHHO Bbipa)kaemast COOTHOLIEHHEM
itnwreiina: E=mc? (m — macca B rpaMmmax, ¢ — CKOPOCTb CBeTa,
E — sueprusi B sprax). IlosTomy npH BCSKHX NpeBpalleHHsIX COX-
PAHAIOTCS KaK TNoJHasi Macca, TaK M MOJIHAs 3HEPrusl CHCTeMbI.
Mozer JHWb H3MEHHTLCS BHA Macchl HIH BuJ sHeprun. Tak, npu
00pa3oBaHuy s/iep U3 NMPOTOHOB H HENTPOHOB YAaCTh MAacChl NpeB-
paIlaeTcsl H3 MeXaHHYECKOi MacChl «MOKOsly B Maccy, CBfI3aHHYIO C
JHEpTHeii, YHOCHMOIi H3 siipa (HOTOHAMH.

B paccmarpuBaemMom HaMu NpHUMEpe NPH 00pPa3oBAHHH H3 NPOTO-
HOB M HEHTPOHOB OJHOTrO rpamMM-aToMa renus (4 2) corlacHO COOTHO-
WenHio diiHwTeiiHa BhiieasieTcs SHeprusi B 750 Thicsiy K@mu, Wim
650 MuanHoHOB KuJoKanopuil. Takyio ke 3HEPrHio MOXKHO Moay-
YUTb NpH NoJHOM cropannu 80 m Jydylwero copTa KamMeHHOTO yIJisi.

Ha epuunny Beca (ofuH TpamMm) NpH  0OpPasOBaHHH TeliHst
BhIJleJIsieTcst okoJao 160 MHJAMHOHOB —KHJOKaJopuil. Takoro e
Nopsijika BeJHYHHA OSHEPrHH, BbUAGJSIOUIEHC HAa OJUH TrpamMm
npH o6pa3oBaluK U3 POTOHOB H HEMTPOHOB JIIOOLIX APYTHX silep, —
OHA JIeXKHT B Npefejax or 25 MHJJIHOHOB KHJIOKAJNOPHil (AJst

HalMeHee NpOYHOro M3 sifiep — fApa TsKEJIOro MH30TONa BOJO-
pola — JeliTepHsi, COCTOSILEro W3 OJHOTO NpPOTOHA H OJHOrO Heii-
TpoHa) 10 200 MHJIJHOHOB KHJOKAJOPHH (AJs HauOosee NpouYHbIX
ANep CepellHHbl NMEePHOAHYECKOH CHCTeMbl).

B sinepHOil (H3HKe SHEPTHIO UACTHI, YAacTO BBIPAXAIOT B APYTHX
@[IHHHLAX — 3JIEKTPOH-BOJbTaX (38). OAMH 3JIEKTPOH-BOJILT paBeH
3HEPIHH, KOTOPYIO NpPHOOpETaeT 3JEKTPOH MJH ApYyrasg yacTdua c
8/IMHHYHBIM 3apslOM, ABHMrasiCh B 3JEKTPHYECKOM MOJie C PA3HOCTHIO
NOTEHLHANOB B OAUH BOJbT. ONHH MHJJIHOH 3JIEKTPOH-BOJLT Ha3bl-
BEETCS MErasJieKTpOH-BosibToM (#36). Pasnoctb Mace, paBuas 0,001,
COOTBETCTBYET SHepruH, 6;u3koit K 1 #96 (0,931 #36). DHeprus cBsisu
SJIEKTPOHA C NPOTOHOM B aTOME BOJOPO/A, HAXOASIIEMCS] B HOPMaJib-
HOM COCTOSIHHH, paBHa 13,6 5/eKTpOH-BOJIbTA. DHEPrHsl CBS3H C
APOM 3JIEKTPOHA, HaXOJsIIerocs B aToMe ypaHa B OJmxkalilueil x
saapy oGojouke, npuMepHo B (92)2 pasa Goablie H 6aH3Kka K 115 ThI-
cAYaM 3JEKTPOH-BOJILT HJH 115 KHJIO03/EKTPOH-BOJLT (£36). DHeprus
CBSI3H HEHTPOHOB H NMPOTOHOB B SIApaxX ellle B JECSTKH H COTHH pas
Bplille H OObIYHO Osin3ka K 8—10 MUJIIMOHAM 3JIEKTPOH-BOJIBLT HJIH
8—10 sm3s. TenmoBoi agxpeKT 0Opa3oBaHHsl 511pa rejiksi H3 ABYX Npo-
TOHOB H BYX HElTPOHOB, COOTBETCTBYIOWIHI padHocTH Macc 0,03020,
paBHsieTcs1, oueBHAHO, 28,1 #96. DTa BeTHYHHA XapaKTEPU3YET CoGoii
AIPOYHOCTB 5I/Ipa reJIisi H paBHa Tol SHEPTHH, KOTOPYIO HYKHO 3aTpa-
THTb, YTOObl Pa3OUTb 3TO SJAPO HA COCTABHbIE YACTH.

OueBHHO, YTO NPH NPOBEAEHHH SICPHBIX DeaKUuil H, B yacr-
HOCTH, NpPH HCKYCCTBEHHOM TNpeBpalleHHH 3JIEMEHTOB, NIPHXOIHTCS
HMeTb JIeJIO C HeCpaBHEHHO Gosiee CHBHBIMH CBSI3SIMH, YEM NPH Ipo-
BeJleHHH XHMHYeCKHX peaxumuii. ITostomy sl SIIEPHBIX peakimit
fI0HaJ0OHNHCh ropasfo Gosiee CHIBHO AEHCTBYIOIIHE CPEACTBA, Yem
B cyyae XHMHYecknx peaxuuii. Takue cpeAcTBa fana B pyKH Hccae-

joBaTeJieil cama nNpHpoZa.
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B 1896 roay A. Bekkepenb oTkpbut, a 3ateM [Tbep 1 Mapus Kiopr
TIOZPOOHO  HCCJeI0BaNH SIBJICHHE eCTEeCTBEHHOI paiHOAKTHBHOCTH.
10 sABIEHHE NOCHY MO H MEepBbIM MPHMEpOM MpEeBpalleHHs 3Je-
MeHTOB, NMPaB/la, CaMONpPOM3BOJNBLHOrO, a HE BbI3BAHHOIO YEJIOBEKOM.
Cpenn s7eMeHTOB ¢ aToMHbIMH Homepamn Z=81—84,86,88—92,
T. €. CPE/IH 3JIEMEHTOB OT TaJIHs 0 ypaHa, ObL10 0GHApYKeHO 0oJee
30 pasnMuHbLIX H30TONOB, pacHajaloUUXCsl ¢ HCIyCKaHHeM YacTHll,
HAa3BaHHBIX «- W B-yacTHUAMH, H Jyuelf, Ha3BAaHHBIX Y-JTyYamH.
Ilpu manbueliliem HccnefoBaHHH OBIO YCTAHOBJIEHO, YTO «-YACTH-
bl — 3TO §Iipa TeJHs, HeCyl(He ABOIHOI MOJOXKHTeNbHBIH 3apsif,
B-uacTuIBI — 3T0 371EKTPOHDL, @ {-/1yUH — OUEHB JKECTKOE JMeKTPOHeli~
TpaibHOE H3JIyYeHHE C JUIMHOH BOJIHBI, 3HAYHTEJNbHO MEHBIUE, deM
Y PEHTIeHOBBHIX Jyueil.

SIapa resiusi COCTOSIT H3 ABYX NPOTOHOB H JABYX HeHTPOHOB. 3Ha-
YHT, HCIYCTHB ¢-YacTHILy, sIAPO TepsieT JBa NPOTOHA H JBa HeilTpoHa.
Ho pas namennuics sapsiy siipa, 3Ha4HT, 06pa3oBaoch SIAPO AP Yroro
aMeMenTa, NpPOM3OLIIO NpeBpauleHHe sjiemMenToB. Hampumep, sapo
paausa Ra c maccopeiM unciiom A =226 u 3apsjiom Z =88 npeppariaer-
cst B sapo anementa Ne 86 — pagoma Rn, ¢ MaccoBbIM 4YHCJIOM
A =222. TIpOHCXOANT siiepHAsl peaKLusi N0 ypaBHEHHIO:

BSRa'.’.ZG_,:He‘l_*_“Rnezz HITH Raa'_-o_a’Ran.

Jlerko BHIETb, 4YTO BCAKHIT pa3 npH HCNyCKaHHH ¢.-4aCTHIIbI
oépaayeTcn SIAPO 3J1IeMeHTa, OTCTOSIIIEro OT UCXOAHOrO Ha JiB€ KJIETKH
nepuomwecx(oii CHCTEMbI BJIEBO M C MAcCCOBBLIM UMCJIOM Ha 4 eHHHIB!
MEeHbILE.

npeBan.LellHe 9JICMEHTOB  IPOHMCXOJHT H TMpPH HCIyCKaHHH
-uacTHL — 9JeKTPOHOB. B sijJipe HeT 3J€KTPOHOB; OHH OOpasyloTCs
JHIIb B CaMblifi MOMEHT HCIyCKaHHs, B pe3yJsibTaTe NpeBpalleHHst
BHYTPH SIipa OJHOTO HeliTpoHa B MPOTOH. 3HAYMT, 3apsij sjpa yBe-
JIMYHBACTC Ha €JHHHILY, H NOJYy4yaeTCsl SJIEMEHT, CTOHL[LHﬁ Ha OJHY
KJIETKY NMEepHOJMYeCKOli CHCTeMbl IIpaBee, HO C TeM 2Ke MacCOBBIM UHC-
JIoM. SIJpa pasHbIX 3JIEMEHTOB C OJMHAKOBBIMH MAaCCOBBIMH UHCJIAMH
HasbIBaIOTCSl H306apamy.

HMcnyckanue Yy-siyueil He CBSI3aHO C H3MEHEHHeM MAacCOBOro uyHcaa
HJIH 3apsiia s1pa.

Bce pannoakTHBHbIe H30TONBI, HAOJIOAABLINECA MPH H3yYEHHH
€CTeCTBEHHOIl pPaJHOaKTHBHOCTH, ObLIH pasjieseHbl Ha TpH psiia,
Ha3BaHHbIe psilaMH ypaHa, akTHHHS H TOpHA. ﬂJlHlleIe Hernd o- U
B-npeppamennii B 9THX Tpex psjax 3aKkaHuyMBalOTCsl OGpa3oBaHHeM
Tpex YCTOHUMBBLIX H30TONOB CBHHNA 4, Pb%*°%, [, Pb**?,  ,Pb*®. Tak rak
B Ka)KJ(OM H3 3THX PSIIOB IPOMCXO/SIT TOJBKO ¢~ HIIH §- NpEeBpalleHHusI,
TO MacCoBble UHC/Ia BHYTPH KaKJOro psifia MM MEHSIOTCS cpasy Ha
4 eIMHHLBI, HIH BOOOILE He MeHsioTesl. [ToaTOMy B psifly TOpHSl BCTpe-
4aloTCsl S/IPa TOJBKO C MACCOBBIMH yHcsiaMH A =4n, B psily ypana —
TobKO ¢ A=4n-2 u B psiny aktuuus ¢ A =4n--3, rie n MeHseTcs
or 51 1059. Psax pacnana ¢ maccoBbiMu yncaamu A =4n--18 npupoae
ob6HapyxeH He Obl1. Jlonroe BpeMst He ObLIO HAHGHO B TPEX psifax
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pacnaja HH ojHoro usotona ssnementoB Ne 85 u Ne 87 — skauona
(T. e. crosiero 3a HOOM) H 3Kaue3us. Kpome 3THX ABYX 3JIEMEHTOB,
OCTABAJIHCh HeOOHapyeHHbIMH eme xpa snementa Ne 43 u Ne 61.
OTH 3NIEMEeHTBI CTOSIT B CEpe/IHe NepHONUYECKOll CHCTeMbl, BCE COCeNH
HX XOpOIUO H3yyeHbl H BIOJIHE YCTOIYHBbI, NOITOMY «OTCYTCTBHE»
snementoB Ne 43 u Ne 61 npeacrasisiioch 0COGEHHO CTPaHHBIM.

Heynuutenbno, yTo MHOrO pas MosBJsIHCH COOOLIEHHS O 3a-
TIONHEHHH YeTbIpeX MYCTYIOMHX KJETOK MEepHOJHYECKOll CHCTEMBI.
DNeMEHTHl 3THX KJETOK TepeMeHHH HeMmaso pasHblX Ha3BaHHH, HO
BCSIKH{I pa3 OKasblBanoCh, YTO COOOMIEHHs! ObLIH OUIHOOYHLIMH H
SJIEMEHTBI ¢ NOpsIAKOBLIMM Homepamu 43, 61, 85 u 87 npojosmkanu -
yCKOMb3aTh OT HMcenegopaTeneii. WM anub nocaenude 17 jet npuie-
CIIH, HaKOHeN, yCrex He TOJIbKO B 3amoJIHeHHH MyCThIX MECT NepHOAH-
YECKOH CHCTeMbl, HO H B HCKYCCTBEHHOM MOJYYEHHH elle psifa 3a-
YPAHOBBIX 3JIeMEHTOB, DTOT yCHeX ONpeeHJCS MOLIHBIM Pa3BHTHEM
9KCIIEDHUMEHTANbHbIX METOJOB fIfepHOil (H3HKH M PAaXHOXHMHH.

B 1919 rony senukomy aursmiickomy yuenomy 3. Pesepdopay
YAanoch BhepBble NMPOM3BECTH MCKYCCTBEHHOE MNpeBpalleHHe 3Je-
MeHToB. BomGapaupys asor N'* c-uyactHuamd OT €CTECTBEHHOTO
PaAMOaKTHBHOrO Mpenapara, OH OOHApYKHJA, YTO NpPH STOM MOSIB-
JSIOTCS NPOTOHB!. [ns a-uacTun Z=2, ans npotonos Z=1. 13 nepuo-
JIHYECKOro 3aKOHa BbITEKAET, YTO NPH ITOI fepHOM PeaKIHH JOJKHbL
06pa3oBkIBaThCs siApa KHcopoza (ycroitunBblii uzoton O). Ypas-
HEHHEe 3TOH MNepBOii HCKYCCTBEHHOH SIIEPHOI PeaKUHH MOMET GBITh

3anHCaHo TaK:
N He' — 0V 4 HL.

B 1934 rony suamenutsie (ppanuysckue pusuiu Mpen u Gpenepuk
JKonuo-Kiopn, GomGapaupysi c-uacTHuamu siapa Gopa, amiomy-
HHSl M MArHusi, OTKPbLIH HCKYCCTBEHHYIO PalHOaKTHBHOCTb, OOHa-
PY>KHB 00pasoBaHHe pPaJHOAKTHBHEIX H30TOMOB CTOJIb XOPOLIO H3Be-
CTHBIX S/IGMENTOB, KaK a3oT, (hocchop H KpeMHHIH, N0 PeaKLUH THOA:

Bt Het — 2 - ™.

Ho pannoakTHBHbIe npemapathkl, XOTs OHH H HCIYCKAIOT a-yac-
THIIBI C 3HEPTHell B HECKOJIbKO MerasJ/leKTpOH-BOJIBT, SIBJISIIOTCS OY€Hb
cJ1a0bIM CPE/ICTBOM /ISl NPOBEJEHHs] HCKYCCTBEHHBIX §/I€PHBIX NpEB-
pamieHHil H3-3a OTHOCHTEJBPHO MaJoro KOJHYECTBA H3JIyueHHs .
[losToMy 3anaueil sKCIepHMEHTAaTOPOB SBJSIOCH CO3JAHHE NPHGO-
pOB, MO3BOJISIOMHX MOJYYHTh AOCTATOUHO COJIbUINE NOTOKH NPOTO-
HOB, 0-4aCTHI H ADPYTHX SIACDP, HCKYCCTBEHHO yCKOPSIEMBIX 1O SHEp-
rUH, PaBHOH COTHSIM THICSIY M MHJUIHOHAM 3JIEKTPOH-BOJIBLT. B 20—
30-x rojax Obu1 paspaGoTaH LeJblil psij YCKOpHTENEl 3apsKeHHbIX
YacTHL, H3 KOTOPBHIX JYYUHMH H HanGoJee yHOGHBIMH OKa3aiHCh

CKOHCTpYHpOBaHHble amMepukanckuM ¢usnkom . Jloypencom Tak
HasblBaeMble HHKJIOTPOHBI.

B paGoTax COBETCKOro (yu3HKa useHa-KOppecronienTa AkaneMun
nayk CCCP B. . Bekcnepa, BhimoaHeHHbIX B 1944—1946 ronax,
Obl1 JaH NPHHUUI, MO3BOJSAIOWHKN YCKOPATh B HECKOJIbKO BHIOH3-
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o VUe

MEHEeHHBIX IHKJOTPOHAX 3JIEKTPOHBI M TSKeJble 3apslKeHHble yac-
THIB! IO SHEPTUH MOPSAKA COTEH H ThICIY MerasjeKTpPOH-BOJIBT.

OcoGenno 3()peKTHBHEIMH JUIs1 NIPOBEJICHHsT HCKYCCTBEHHBIX s17€p-
HBIX TpeBpAlleHHH SIBJASIOTCS HEATPOHbl. 3apsKeHHBIE YacTHIBI
#3-32 OTTAJIKHBAHUS TOJIOXKHTEILHEIM 3apsiioM Siipa MOTYT IpOHH-
KaTh B HEro, TOJIbKO 00/1ajiast AOCTaTo4HO GOJIbILION sHeprueii. Heil-
TPOHBI HE HMEIOT 3apsifia, H [03TOMY, Aaxe eCid HX SHEeprHsi O4YeHb
Mana, OHH MOTYT 3())EeKTHBHO NMpPOHHKATh B SAPO H BHISBIBATH MpPH
5ToM C GOJNBIIOH BepOSITHOCTBIO sifepHble mpeBpaulenus. OnHako
3aXBaT HEHTpOHA caM Mo ceGe He BeJET K M3MEHEHHIO 3apsaa sijpa,
T. €. K NPeBpalleHHio aeMenToB. Takoe MpeBpalieHHe HadoAaeTcst
JIMIIb B TOM CJlyyae, KOrja 3axXBaTHBIIee HEHTPOH SIAPO NEJNHTCS HIIH
HCIYCKAeT 3apsDKEeHHble YACTHLB! (B YACTHOCTH, -4aCTHIbI).

Bnarofapsi MpHMEHEHHIO sIIEpHBIX PEaKTOPOB (ypaHOBBIX KOT-
JIOB), SIBJISIIONIMXCS MOIIHBIMH HCTOYHHKAaMH HEHTPOHOB, ObLIH H3Y-
YeHbl MHOTHE Bbi3blBaeMble HMH SIiepHble IpeBpalleHHs].

Hcrnosb3oBaHHe MOUIHBIX YCKOpHTeseH 3apsKeHHbIX YacTHIl H
He/TPOHHBIX HCTOUHHKOB NPHBENO K OTKPHITHIO OKOJIO BOCHMHCOT *
paJHOAKTHBHBIX H30TOINOB BCEX JEMEHTOB NMEpPHONHUECKOH CHCTEMBI.
BbuIH OTKPHITH H HOBbIE BHIbI pagHoakTHBHOCTH. Kpome a- 1 8-pac-
najga, Gbl1 OTKPHIT ellle MO3HTPOHHBIA pacnaj, 06o3HaYaeMblil Kak
8*-pacman. Ilpu Takom pacnaje siIpo HCHYCKaeT TMO3HTPOH — 4Yac-
THI[y C Maccoil, paBHOH Macce 3JeKTpOHa, U C eJHHHYHbIM, o106HO
3JIEKTPOHY, HO TOJOXKHTENbHBIM 3JEKTPHUECKHM 3apsioM.

Ilpu B*-pacnazie ofHH NMPOTOH B siipe NPEBPAILACTCsl B HEHTPOH,
T. €. MaccoBOe YHCJIO sIipa ocTaeTcss Ge3 HGMEHEHHi, a 3apsifi yMEeHb-
waetcst Ha enuuuny. CriefoBaTeNbHO, KOHEYHOE SIAPO OTCTOHT Ha
OIlHY KJIETKY CHcTeMbl MenfeneeBa BiieBo OT Hexopnoro. Tot ke pe-
3yabTaT, yTo H mpH §*-pacmaje, T. e. CABHI BJIEBO Ha OJHY KJETKY
NepHOMYECKOll CHCTEMBI, MPOHCXOAUT NpH OTKpwiToM JI. AsbBape-
nom (CIIA) Tak HasblBaeMOM 3JIEKTPOHHOM 3axBaTe, KOTJa s1ApO
3aXBAThIBAeT 3JEKTPOH C OJNHOII M3 BHYTPEHHHX 3JIEKTPOHHBIX 000-
Jouek W OJNWH SIIePHBI MPOTOH NpeBpaimaercs B HefiTpoH. Yame
BCero 3axBaT 3JIEKTPOHA MPOHCXOAMT C Ommxkaiilleit Kk sapy K-o6o-
JIOUKH H TO3TOMY HasbiBaeTcsi K-3axBaToM.

Coserckumu ¢usukamu M. B. KypuaroseiM, B. B. KypuaTtose,
JI. B. Meicockum u JI. M. PycuHOBBIM Obla OTKPHITA H30MepHS
HCKYCCTBEHHBIX DPaJHOAKTHBHBIX 3JIEMEHTOB, T. €. CYIIeCTBOBaHHE
H30TONOB C OJHHAKOBBLIM YHCJIOM MPOTOHOB H HEHTPOHOB, HO C pas-
HBIMH BpeMeHaMH H MeXaHH3MaMM paJHOaKTHBHOTO pacnaja.

YCKOpHTEH H sIepHble PEaKTOPHI AaJiH BO3MOXKHOCTB OCYIIeCTBIIe-
HHSI IIHPOKOTO Kpyra sIDHBIX peakumil, NpHBOASUIHX K 06pa3opa-
HHIO HCKYCCTBEHHBIX PaJHOAKTHBHBIX H30TOINOB.

1 Peup HJIET O YHCJIe H30TOINOB, H3BECTHBIX B HACTOsSILLEE BpeMs. B pesyJibTaTte
HeﬂpCpHBHO BeAylHxes HCC/IeLOBaHHH CBeJICHHSI O YHOJIe H CBOIICTBAaX H30TOMNOB
pas:m'-mbrx 3JIEMEHTOB BC€ BpeMsi YTOUHSIOTCH. nO3TOMy NPHBOAHMBIC JaHHbIE
MOryT roadac OTJIH4YaTbCs OT CBG}IQHHﬁ, Q)Hrypuponaumux B CTaThe aBTOpa B «np"-
poae» (1952, Ne 7) u B KHHTe aBTOpa, HAaNHCAHHOI MOATOpA roja Hasaj.
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He caenyer 3a6biBath, 0JHAKO, UTO NPH SIAEPHBIX PEAKILHAX ITH
H30TONBI NOMYYAIOTCs B HHYTOKHO MaiblX KOJIHYECTBAX, HCUHCIsie-
MbIX OObIUHO He GoJee yeM MHJHOHHBIMH JossimMu rpamma. Tonbko
C TIOMOIIBIO SIAEPHBIX PEAKTOPOB YAAeTCsl MoJydyaTb PpaMMbl pas3JiHy-
HBEIX H30TOTIOB, NIPHYEM H B STOM CJIyyae yAelbHOE CO/lepIKaliue npo-
AYKTOB peakL{H B MacCe HCXOLHOTIO BelecTBa UPEe3BbluailHO Majo U
He TpeBblllaeT JAeCATHTHICSYHBIX JoJseil mpouenrta. ITostomy paxe
OTHOCHTeJIbHO GoJsblIHE KOJHMYECTBA PaJHOAKTHBHBIX H30TONOB —
TIOPSZIKAa TPAMMOB — TOJIYYAIOTCST B pe3yJibTaTe NepepaboTKH MHO-
THX TOHH HCXOJHBIX BelecTB. k3 cKasaHHOro SICHO, UTO BeCbMa BaX-
HBIM yCJIOBHEM YCHELIHOr0 MPOBEJEHHs] HCCJEJOBAHMH pajHOAKTHB-
HBIX H30TOMOB H OCOGEHHO CHHTEe3a HOBBIX 3JIEMEHTOB SIBJISIJIACH pa3-
paboTKa crenHaJbHEIX METOJOB OTHENEHHsl HHUTOMKHBIX KOJIHYECTB
NPOAYKTOB SIIEPHBIX peaKknuii M H3ydyeHHs XHMHYECKHX CBOICTB
HOJIyYaeMbIX BeLIECTB.

Takue MeTob! GbIH pa3paGoTaHbl U YCHELHO NPHMEHEHbI HOBOH
00J1aCTbIO HAYKH — pafHOXHMHe(l, HAYa0 KOTOPOi GBIIO HOJIOKEHO
HeeyreoBannsaMie Mapuu u IMbepa Kiopu.

PATHOXHMHYECKHE METOJb! HCCJEJLOBAHHI

B H3yyeHHH HCKyCCTBEHHO! PaHOAKTHBHOCTH YCIELIHOE PA3BUTHE
PAaIHOXHMHH CLIPPaso He MEHbBINYI®, eciH He GOJbIIYIO POJb, YeM
CO3/laHHe MOIUHOW annapartypbl JJsi NPOBEJEHHS SePHbIX peaKLHii.

Ha sape coapannst pagnoxumun nepuoauueckuit sakon 1. W. Men-
JleNieeBa NMOMOr YCTaHOBHTh XHMHUYECKYIO NMPHPOAY PaiHOAKTHBHBIX
snementoB. Tak, Hampumep, u3yuasi CBOIiCTBA COEAMHEHHIl ypamna,
Mapust Kiopn oGHapyuna, 4TO mpH J0GABJEHHH K BOJHOMY pac-
TBOpY cepuokHcsoro ypanuna UO,SO; pactopa xsopuia Gapus
BaCl, 66nbwas yacTh pajnoaKTHBHEIX CBOMCTB PacTBOPA COCPENIOTO-
ueHa B ocalke, conepxkamem BaSO,.

CrexTpanbhoe HCC/eOBaHHe NOKasano, YTO B OCAAKE NPHCYT-
CTBYET HOBBIif 9/1eMeHT, Ha3BaHHbII pajneM. [Ipnmech 3TOro aseMen-
Ta K YPaHOBOH pyJie HHYTOXKHA: Ha 1 ke ypaHa B py/e COJePIKHTCS He
Gonee 0,00036 2 panusi.

Ocanuts panuii B Buze cepHokHCaoit conn RaSO, He yaasanocs,
XOTs1 OHA H OYEHDb IJIOXO pacTBOpsieTcsl B BoAe. DTO CBSI3AHO C Te,
4TO aGCOJIOTHO HEPACTBOPHMbIX BELIECTB, KAK M3BECTHO, B MPHPOe
Her. Ecoin 2ke 106GaBHTH conmu GapHsi, TO pajuii, 6yAyuH OYeHb POI-
CTBEHHbIM OapHI0 IO CBOHM XHMHUECKHM CBOICTBAM, OCaX<JIaercs
Bmecte ¢ BaSO, B Buge RaSO,. B nanHom cayyae conb Gapusi, cama
no cefe He O0/ajaomasi pagHOAKTHBHOCTBIO, SIBJSIETCS HHEPTHBIM
HOCHTeNeM JJIsl OCaXJaeMblX paJHeBbIX COEAMHEHHII.

Taxum 06pa3oM BOSHHK WIMPOKO NMPHMEHSIEMBI B PaZHOXHMHH
METOZl HHePTHBIX CNyTHUKOB. Iy KaXKIOro H30ToNa, OXKHAAEMOro B
pesynbTaTe peakuHH, H [Jisi KaXJOro HOBOTO SJIEMEHTA IO MeCTy,

3aHHMaeMoOMy HM B IepHoJHuecKoii crncreme MenjeneeBa, sapanee
H3BECTHO, KaKHMH XHMHYECKHMH CBOINCTBAMH OH JOJKEH 00/lajaTh,
KaKHe 3/IeMEeHTEl GJIH3KH eMy MO XHMHYecKHM cBoiicTBaM. ITosTomy
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3apanee H3BECTHO, COEJIMHEHHS KaKHX HMEHHO 9JIeMeHTOB JOJIKHDI
BLIGHPAThCSl B KAYeCTBE HHEPTHBIX COOCAAHTEJIEHl.

[Mocynie OTKPBITHS HCKYCCTBEHHO! pajiHOaKTHBHOCTH METOJ HHepT-
HBIX CNYTHHKOB IOJIYYHJI ewle GoJiee WIMPOKOE NpHMEeHeHHe — B Ka-
YecTBe HHEPTHBLIX COOCAJHUTE/ell HayanH HCHOJNbL30BATh COEAHHEHHS
YCTOHUHBBIX H30TOIIOB TeX JKe 3eMeHToB. EciHi, HanpuMep, B cepo-
yriepojie Npousoulia sijiepHasi peakumsi ¢ oGpasoBanHHeM cocdopa

105"2+0n1-—> le__{_”paz,
TO atoMbl ochopa cnepBa OTMBIBAIOTCS OT CEpOYIVIEPOAA BOAQIL, a
3aTeM B YpEe3BBIYAHO pasGaBJ/ieHHBI pacTBOP palAHOAKTHBHOI (hoc-
(hOpHOIl KHCJOTEI J0GABJISIETCsT KHCJAOTA, COAEprKallas HepagHoak-
THBHBI H3oTon P*. Tlocsie storo P** npeKpacHO ocaiaeTcsi BMecTe
C HHEPTHbIM CIYTHHKOM P°! 0GLIYHBIM CIIOCOGOM.

B nocsiennee BpeMsi B pajHOXHUMHH OYeHb GOJIbIIOE 3HAYEHHE IS
pasjeneHusi HHYTOXKHBIX KOJHUECTB pPAa3HbIX 3JeMEHTOB MNpHOOpes
CIoCO0 HOHHOTO OOMEeHa Ha CrelMaJbHBIX CHHTeTHYECKHX CMOJaXx.
Cnioco6 3TOT mpejcTasasier coGoil OJIHy M3 pPa3HOBHIHOCTEH XpoMma-
TOrpahuueckoro aHamH3a, OTKPHITOrO BbIAAIOMUMCS PYCCKHM GHOXH-
muxkom M. C. Liperom eme B 1903 romy.

[Tpocreiimmii oneiT no xpomarorpagu# MOXKeT NpOJeJaTh CcaM
yhrartesb. Eciu B cMech HECKOJBKUX pa3HOUBETHBIX KHAKOCTEll ony-
CTUTL NOJIOCKY Geyiofl (huabTpoBanbHON Gymaru, To Ha Heii o6pasyer-
Csl HECKOJIbKO 30H, OKpAlLEHHbIX B IIBETa Te€X PAaCTBOPOB, H3 KOTO-
pbIX cOocTaBjeHa obuias cmech. Taknm o6pas3oM, LBET CMeCH Kak
Obl pasjaraeTcs (DUJALTPOM Ha IBeTa COCTaBHLIX dacreil (oTyero
M. C. lIBer U Ha3Baj 3TOT METOA XpoMaTOrpa(puyeckHM aHaJH3oM).

ITpuynna 3TOro sIBJCHHSI COCTOMT B TOM, YTO pa3Hbie COCTaBJISIO-
He acopOHpyIOTesl (PHIBTPOBANBHOI GyMaX<KOM MO-pasHOMY, NpH-
YeM BeIecTBa, KOTOphIe Jyulle ajcopOMpYIOTCS, OCTAlOTCS BHH3Y
HOJIOCKH, a XYyzKe aficopOHpyemble — BBITECHSIOTCS BRepx. Touno
TaK e, ecIH TPONYCTHTh Yepe3 KOJIOHHY CO CIENHa/bHbIM CcOCTa-
BOM pAacTBOp COGIMHEHHH pa3HbIX 3JIEMEHTOB, KOTOpbleé MOI'YT
OOMEHHBATbLCSl € HANOJIHEHHEM KOJIOHHBl KATHOHAMH HJH aHHO-
HaMH, TO NEpBOHAYaJbHAf CMECh pPas3/eJsieTCsl Ha HECKOJbKO 30H
[0 JUTHHE KOJIOHHBLI, HOO pasHble COCTABHbIE YACTH CMECH B3aHMOJeii-
CTBYIOT C 3anoJIHAIOMHM KOJIOHHY COCTaBOM C pasHoil s(heKTHB-
HocTbio. HanGosee 3HEPrHYHO B3aHMOJEICTBYIOIIHE  3JIEMEHTHI
OCTAIOTCSl B KOJIOHHE OJIHXKe BCEro K BXOJY, MEHEee 3HepruyHO B3aH-
MO/IeHCTBYIOLLIHE 9/IEMEHTEl OTTECHSIIOTCS. JaJIbIle 10 JJIUHE KOJNOHHBI.

Ecau nocjie 3TOro yepes3 KOJIOHHY MPONYCTHTh YHCThIH pacTBo-
pHTeNb, TO B NMEPBYIO ouepeih OylyT BLIMBIBATHLCS Hanoosee cado
CBsI3aHHBIE HOHbBI, PACMOJIOXKEHHbIE OJIMXKE BCEro K BhIXOAY M3 KOJOH-
HbI, H B MOCJIEJHIO Ouepeib — HauGoJee CHJIBHO CBSI3AHHBIC HOHbI,
pACTIOJIOXKEHHEIe OJIHKe BCEro K BXOAY B KOJOHHY. TakuM crnocoGoMm
yAaeTcsi JOOHTBCS MPEKPACHOTO Pasieselus JaKe OueHb OJIH3KHX
10 XHMHUYECKHM CBOICTBAaM pEIKO3eMeJIbHbIX 3JIEMEHTOB, HECMOTPS
Ha MX HHYTOMHBIC KOHUEHTPALHH B HCXOAHOM DacTBOpE.
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