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O NMPEAMCAOBUE

O Wnes 3Toil KHUTH NpUIUIA KO MHE B IcKadbpe

2017 roma, xorna S U MHOTHE MOM KOJLJIETU
noHsau, uyro B 2019 roxgy manc BCIOMHUTH
npo Ilepuoguueckuii 3axon, Ilepuoguueckyio
cucremy, JAmurpus HMeanosuda Menzgeneesa
Y XUMUIO TIOSIBUTCS Y BCEX XKUTEJIECH IIJIaHETBI
3emurs.

B nexa6pe 2017 roga Opranusanus O6beanHeH-
vpIx Hamuii npososrmacuaa 2019 rox «Mexayna-
poaabM rogoM Ilepuoanueckoii cucTeMbl XUMUYe-
CKUX 3jeMeHTOB». Kak ormeueHo B Pezosornuu
OOH, Takoe peleHne IPUHSITO: «...6 YEALX NOGBLULE-
HUSL 0C6COOMALHHOCTIU MUPOBOTL 00ULECBEHHOCTIU O PyH-
0aMEHMANLHBLY HAYKax U pacuupernus oﬁpasoeanuﬂ
6 o0aacmu PyHOAMeHMarsHbIX HAYK, YOeAAs 0coboe 8HU-
Manue cmparnam pazeusaruiecocs mupa, 0 nogvluLe-
HUA KAUECMBA NOBCCOHEEHOU HCUSHU U 8 MOM YUCAe OAS
0yOywux docmuscenuti 6 00AACMU HAYUHBIX UCCA008a-
HUU U paspabomox...».

C npemnoxenuem caenats 2019 rox rogom Ilepu-
OIUYECKON CHUCTEMBI BBICTYIIAJIO HECKOJBKO MEXKIy-
HAPOJHBIX U HAIMOHAJIBHBIX HAyYHbBIX OpTraHU3ALMII,
B TOM 4ncJie MeXIyHapOAHBIN COI03 TEOPETHIECKON
u npuxaagaon xumun (MIOITAK), Poccuiickas aka-
Jgemusa Hayk, KoposeBckoe xmMmueckoe oOIIECTBO
Bemmkoopuranun u Poccuiickoe xumudeckoe oouie-
crBo numenu J[.11. Menneneesa. Ilpuunna Takoro pe-
meHust npocta — B Mapre 2019 roma mcnonnsercs
150 ner co xus, koraa Ha 3aceganum Pycckoro xumu-
YecKoro o6IecTBa ero mnpeacenarenb — Hukosain
Anexcanzposud MeHmyTkuH ot nMmeHun Jmurpus

Hpanosuya Menzeneesa npouuTan goxaag « Coommo-

weHue C8OUCMS ¢ AMOMHBIM 8ECOM anemenmoes», 1 18 Mmap-
Ta O(i)I/II_[I/IaJI])HO CIUTACTCA JHEM POXKACHUA HepI/IO-
ANYECKOTIrO 3dKOHaA.

YT06BI OTMETUTH 3TO CO6I)ITI/IC, MHE 3aXOT€J/10Chb
pacckas3aTb 000 BCEX XUMHUUYECKUX QJIEMECHTAX, M3~
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BECTHBIX K HACTOSIIIEMY BPEMEHH. DTO HEMHOT'O O0-
Jgerqaynocs teM, uro B 2016 rogy MIOITAK ono6pun
Ha3BAHUS YETBIPEX 3JIEMEHTOB, OTKPBITHIX B HadaIe
XXI Beka, n I[leprogmyeckas crucrema oKazaaach Bpe-
MEHHO 3alI0JHEHHOHN JO KOHIA — IIOCJAEIHUN U3 U3-
BECTHBIX 3J1eMeHTOB — 3eMeHT Nel18, oranecon, 3a-
MbIKaeT ceabMoi psan Ileprnoauueckoil cuCTEMBI.
HackoJsbko st 3Ha10, HA MOMEHT HAIIUCAHUS KHUTHU HE
HOSIBJISUIOCH Ja’Ke IJIOTCKUX COOOIEHNII O CUHTE3E
anemeHTa Nel19 1 nmocneayrommx 3a HUM. YIuTbIBasd,
YTO B HAllIE BPEMs OT OTKPBITHUS 3JIEMEHTA J0 €ro o~
seiaenusa B Ilepuoamdeckoil cucreme IOA YTBEPK-
JIEHHBIM HA3BaHHMEM IPOXOAUT HE MEHEe JeCATHU JIET,
3Ta KHUTA MOKET CTaTh ITOIMBITKON OIMMCAHUS BCEX
M3BECTHBIX HAYKE XUMUUYECKUX 3JIEMEHTOB MUHUMYM
Ha JIeCATUIETHUE.

PacckaspiBasg 0 KaKgoM XUMHUYECKOM DJIEMEHTE,
s1 CTAPJICA TPUBOJUTD O KAXKIOM U3 HUX KaK MOKHO
GoJibllle ITOJIE3HBIX U MHTepecHBIX ¢dakToB. Hekoro-
phbl€ U3 UCTOPUIA, CBA3ZAHHBIX C OTKPBITUSAMU U CBOM-
CTBAMMU JJIEMEHTOB, ITIOABNCH OHU B XyI[O)KeCTBCHHOI‘/)I
JIUTEPATYPE, MOTJIU Obl ObITH PACKPUTUKOBAHBI UUTA-
TEJISIMU, KaK «IIPUTSIHYTBIE 3a YIIM» — CJIUIIKOM He-
PEINCTUYHBIMU KAKYTCSI MHBIE ITOBOPOTBI CIOKETA.
S crapascs He paccka3pIBaTh 06 OOIEU3BECTHBIX Be-
max, (PU3UKO-XUMUYECKUX CBOUCTBAaxX (YBEpEH, 4TO
IIpY HEOOXOJUMOCTH TBITIUBBIA UUTATENb CMOXKET
HaUTH MH(POPMAIMIO O TeMIIepaType IUIaBIeHUs, K-
IIeHUs, MUHEPAIAX, U3 KOTOPBIX JOOBIBAIOT 3JI€MEH-
Tax B CIPABOYHHUKAX WIN OMOIMOTEKAX), O€3 HYKIbI
YaCTO HIPUMEHSATD CIIEIUAIN3UPOBaHHbIE, IOHSITHBIC
TOJIBKO CHEIHATUCTY-XUMUKY TEPMHUHBI, 3AIIICHIBATH
YPaBHEHHS XMMUYECKUX peaknuii. Bcé ato caerano
CO3HATEJbHO — U3aTeNb B CBOE Bpemsa rosopui CTu-
BeHy XOKUHTY: «Kaxcdaa gopmyaa é naywno-nonyasaproi
KHULe coKpauiaem wucio wumamenel 606oe». Mos 11€1b
6bUIa — MAaKCHUMaJIBHO IIPUBJICYb U 3AUHTEPECOBATH
quTaTENA, 9YTOOBI OH 3aXOTeJ INPOAOLKUTbL HHTEpPE-
COBATBCSI XUMHEN U JjajIee, a €CIU OyAET MHTEPEC, TO
u 1o GopmyJ, U 10 TEPMHUHOB YEJIOBEK AOUAET cam,
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CBOMMU CHIaMH. Bmecre ¢ TeMm mosaraio, 4To U Te,
KTO y>e JaBHO 3HAIOT U JIOOAT XUMUIO, HAINYT B KHU-
re 9TO-TO HHTEPECHOE U MOJIE3HOE I CeOsl.

ITOHATHO, YTO O KAKAOM U3 M3BECTHBIX XUMUUE-
CKUX 3JIEMEHTOB MOKHO HAIICATh OT/EIbHYIO KHUTY,
sl M CaM 3HAIO, YTO IOCBSIIATh KAKJOMY U3 HUX IISTh-
IIECTh CTPAHUIL pecTyrnHo mayo. Te, unrarenu, Ko-
TOpbIE XOTAT Y3HATh OOJIbIIE BCETAA MOIYT IIPOJOJI-
XKUTb CBOU 9KCKYpPC B XHMUIO, IIPOYUTAB, HAIIPUMED,
Ty KHUTY, KOTOPOH A U caM 3a4UTBIBAJICH B JIE€TCTBE:
«[TonynsapHas 6M6IMOTEKA XUMUYECKUX 3JI€MEHTOB>
B.B. Cranno, M.b. Yeprenko. CrenyeT TOJbKO ydu-
ThbIBATb, YTO IIOCJIE€JHEEC U3TAHUIE 3TOU KHUTU aaTpr-
etcs 1983 ronom, B Hell onmcano Bcero 107 xumude-
CKUX 3JIEMEHTOB, HEKOTOPbBIE U3 HUX IIPUBEJEHDI IIOX
YCTapEeBIIMMU HAa3BAHHUSAMH, U 32 35 JIET HEKOTOPbBIE
3JIeMEHTBI YCIeIN HAalTH HOBbIE OGJIACTU NPHUMEHe-
Hus. Kpome «Ilonyrsaproit 6ubamnoreku» 06 saeMeH-
TaxX ¥ UX BeNIeCTBaX MOXHO Y3HATb GOJIbIIE B PyOpH-
Ke JKypHalta «XHUMUS W SKU3Hb» II0J| Ha3BaHUEM
«®akTeI ¥ (PaKTUKM>», APYTUX KHUTAX, SHIIUKIONEIN-
AX W CIIPAaBOYHMKAX, A s OyAy O4YeHb Paj, €CIU MOs
KHUTA IIOMOXKET UUTATENSIM I10-HOBOMY IIOCMOTPETD
HA YAUBUTEJIbHBIA MUP XUMUH U €€ 3JIeMEHTOB U IO-
moburs ero. [Ipumursoro yrenns!




1. BOAOPOA

B xaccuyeckoM aHEKAOTE XMMUKOB TOBOPUT-
Cs O TOM, YTO JKeHa HHUKOIJAa He MOHHMaIa
Jdvurpus Banosuua Mengeneesa U 49acTo
BBIFOBapHUBAJIA €MY 32 TO, YTO OH, JA€CKATh, CTa-
BUJI Ha IIEPBO€ MECTO HE CEMBIO, a BOJOPO.
C touku 3peHus ucropuu xumuu u Ilepuogu-
YECKOro 3aKOHA, AHEKJOT, YBbl, HEBEPEH —
B COCTaBJIeHHOI MeHjeneeBbIM TAOIUILE 1O
BOJIOPO/ia CTOSIM KOPOHMA M HBIOTOHMHA —
¢opMBI CBETO3apHOTO 3(Upa, B CYIECTBOBA-
Hue Kotoporo Bepua Jmurtpuii Msanosuu.
Tem He MeHee, caMbIil TPOCTON U CaMBbIi dJIe-
TAaHTHBIU XUMUYECKUU 3JIEMEHT, B COCTaB KO-
TOPOTO BXOAUT BCErO OAMH IPOTOH M OJUH
3JIEKTPOH B IIOJHOU MEpE CTOUT HA IEPBOM
MecTe.

Bonopoa sanumaer nepsoe mecto B Ilepuoguue-
CKOU cUCTeME, BOJOPOA — NEPBbII XMMUUYECKUU dJIe-
MEHT, KOTOPbIl nogBuics Bo BceneHnoi, Bogopos
CTAJI «CBIPBEM», HEOOXOAVMBIM JIJIsI ITOSIBJIEHUS BCEX
OCTAJIBHBIX 371eMeHTOB. HecMoTps Ha TO, 9TO MOSB-
JIEHHE BOAOPOJa MOKHO OTCUYMTBIBATD ITOYTU C HA4a-
Jla BpEMEH HaIllero MUpa — COIVIACHO Mogean boub-
IIOTO TOPSIYEro B3pbIBa IIEPBbIE aTOMBI BOAOPOZAA
MOSIBUINCH B Hamell Bcenennoit yepes 380000 set
rocje Hadaua €€ pacHIMpeHus, U 32 MUJUTUAPABI JIET
OrPOMHOE KOJIMYECTBO 3BE3Jl IIPEBPAIIAIA BOLOPOLK
B TeJIMii, BOAOPOA JO CHUX IOp cocrasisieT 75% ot
BCET0 HAGJIOAAEMOrO BEIECTBA KOCMOCA.

Emé ogaO oTIMYME BOAOPO/AA OT BCEX OCTAIBHBIX
3JIEMEHTOB B TOM, YTO TOJIbKO €ro M30TOIIaM JAHbI
YHUKaJIbHble HazBaHus. IIpocreiimuii atom Bogopo-
Jia, COCTOSIMMI U3 POTOHA M 3JIEKTPOHA HA3BIBAIOT
IIPOTUEM, HYKJIHJ, SIPO KOTOPOTO COCTOUT U3 IIPO-
TOHA U HEUTPOHA (C AAPOM BCe TAKXKe CBA3AH OJUH
3JIEKTPOH) Ha3bIBAIOT AeiTepreM (Ap.Tped. Se0TePOG
«BTOPOI») WM TSXKEJIBIM BOLOPOAOM, aTOM, B sIpe
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KOTOPOTroO JBa HEUTPOHA U IPOTOH — TPUTHUEM (Jp.-
rped. Tpitog «TPETUIl») HIN CBEPXTLKEIBIM BOZOPO-
aoMm. Huxakoit apyroii «kpapTupant» Ilepmoanue-
CKOH CHCTEMBI HE 3aCJYXKUJI, YTOObI €ro M30TOIbI
ITOJTy4HJIA CBOU COOCTBEHHBIE MEHA.

Masnenvoe mepmunonoeuneckoe omemyniernue, Komo-
poe neobxodumo 30ecy u danee daa nowumanus. Kax weno-
8€K, NPUIEPICUBAIOUUTCS, CIMPOLUX NPABUNL 8 MEPMUHOAO-
auu, nosacuaro. Hyxaud — eud amomos ¢ onpederénroimn
MACCOBBIM WUCAOM U ONPEOCAEHHBLM AMOMHBIM HOMEPOM,
UACMO EMECMO IMO20 MEPMUHA 8 HAYUHO-NONYAAPHOU U Oa-
JHce Haymwﬁ aumepamype MOHHO GCmpemums mepmur,
«UOMON», HO IMO HENPASUALHO — MbL MONCEM 2080pUMD
«U30MONBL d1eMeHMA > «paduoaxmuensie U30MonsL», mep-
MUK <u3omon» ne npednosazaem npumenenus 8 eoun-
CMBEHHOM UUCAE, MOALKO 80 MHONCECMBEHHOM, TNOIMOMY
30ech u 0anee, ecal HYHCHO CKAIAMb 0 KAKOM-MO KOHKPem-
HOM Mmune amomos, Oyoem NPUMEHAMBCA NPAGUALHBLL
MEPMUH, «HYKAUO>.

Bomopoxn upesBbruaiiHO BaskeH JUIsi BCEJIEHHOM,
JKU3HHM M BCEro Takoro mpodero. bes Bopopoxa He
cpopmupoBasoch Obl Jalollle€ HAM CBET M TEILIO
Coinue. Bogopos BXOAUT B COCTaB TE€X OpraHude-
CKHX COCMHEHUN, KOTOPBIE€ MbI CYUTAEM CTPOUTED-
HBIMU OJIOKAMU XKU3HU, U, YTO HE MEHEE BAXKHO, Oe3
BOZOpOJAA He ObUIO Obl TOrO BELIECTBA, KOTOPOE
CTOJb BAKHO JUISl CyIIECTBOBAHHSA KHU3HU — BOJBI.
MoXHO CKa3aTb, YTO MHOJb30BATHCS KUJIKOM BOJOM
MBI MOXXEM TOX€ Oyarofaps «CBEPXCIOCOOHOCTU»
BOJIOPOJA, TOYHEE €T0 CIOCOOHOCTU YYaCTBOBATH
B 00pa30BaHUM BOJOPOJHBIX CBA3el. BomopoxHsie
CBS3M — IIPOYHbBIE MEKMOJIEKY/ISIPHBIE B3aUMOJCH-
CTBHSA, KOTOPbIE BO3HHUKAIOT MEXJIy MOJIEKYJIaMU,
B KOTOPBIX BOAOPOJ CBA3aH C KHCJIOPOZOM, a30TOM
11 (PTOPOM U ABJISIOTCS IPUYMHON MHOI'MX OCOOBIX
CBOMICTB BEIECTB, MOJIEKYJbI KOTOPBLIX HNPUTATUBA-
IOTCSI IPYT KO APYTy 32 CYET 3THUX CBsA3€H. Ecim 6bl1 He
CYHIIECTBOBAIO BOAOPOAHBIX CBSI3€H, TEMIIEPATYpa
KUNEHUs BOAbI cocTaBiasuia 661 —70°C, u Ha 3emie
IIPOCTO HE MOTJIO GBI CYECTBOBATD XKUAKOU BOJDL
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HeBo/1bHBIM IEPBOOTKPHIBATEIEM BOZOPOAA MOX-
HO cuuTaTh Ilapanenbca — MBeHRNAPCKOro AIXMMHUKA
HIECTHAJATOrO BEKA, TAaKKe H3BeCTHOro kax Pu-
auma Aypeon Teoppacr bombact ¢gon I'orenxaiim.
ITapamesnbc 3aMeTIUI, YTO PACTBOPEHUU OOJIBIIMH-
CTBA METAUIOB B KHCJIOTAX BBIACJSIOTCS Iy3bIPHKU
BOCIUIAMEHSIEMOTO «BO3JyXa», MPUYEM YaIe BCETO
CBOMCTBA 3TUX Iy3bIPbKOB He 3aBHCEJU HU OT IPU-
POABI METAJLIA, HU OT B35ATOH JUIS €r0 PacTBOPEHUS
kucaoTel. YyTh mosxke, HesaBucuMo ot Ilapanenbca
BBIIeJIEHHE FOPIOYUX ITy3bIPbKOB HAGJIIOAAT AHIVIMIL-
cknit XuMuk Po6epT Boiinb, BIIOTHE BO3MOXKHO, 4TO
5TO MOIJIM HAGIIOAATH U APYTUE AIXUMHUKI.

Tem He MeHee, opUIMATBHBIM IEPBOOTKPHIBATE-
JIEM BOJOPOJA, YEJIOBEKOM, KOTOPBII IPEAIOTOKIT,
YTO BOJOPOJ SBJIAETCA WHAUBUAYAIBHBIM Belle-
crBoM, O0bu1 I'enpu Kaengum. C 1760 mo 1780 rox
KaBenaumn BbInenI BOLOPOA, HA3BaJI €O «HETOPIo-
YUM BO3JyXOM» M OOHAPYXWIJI, YTO IpPU TOPEHUU
B «J1€(pIIOrICTUPOBAHHOM BO3JyXe» (cefyac MbI Ha-
3BIBAEM €TO KUCJIOpPojgoM) obpasyerca Boja. Cospe-
MEHHOE€ Ha3BaHHE — BOAOPOJ — «POMKJAIOIIUI BOLY»
6bL10 Ipegroxeno Auryanom Jlopanowm Jlasyasbe.

Bpicokast ropiodecTb MOJIEKYJISPHOIO BOZOPOJA
U TO, YTO TO CAMBIH JIETKUI U3 ra3oB, HE JaeT BO3-
MO>KHOCTH BOJOPOJY HAKaIUIUBAThCSA B aTMocdepe
3eMJIu B BUJIe IPOCTOTO BEIECTBA — Ceuac OH, eCiu
U MOSIBISIETCSL B aTMOcdepe, TO TYT K€ OKUCISIETCS
KHCJIOPOLOM Bo3zayxa. Panee, xorga armocdepa 3em-
JIU elle He ObLIA OKUCIIAIOMIEH, 10 «O0JIbIIOT0 KUCIO-
POXHOrO COOBITUSA», B XOe KOTOPOT'O KUCJIOPOJ, HOS-
BIUICA B 3€MHOII aTMoc(epe M CTal BTOPBIM Ia30M
IO COAEPIKAHMIO, B UeTBIPHAALATH pa3 Gosee JIerKUi
4yeM a30T U B ABAALATh [Ba pasa 6oJee JeTKU 4eM
YIJIGKUCABII a3, BOJAOPOJ IPOCTO ITOJHUMAICS
B BEPXHUE CJIOM ATMOCHEPHI U YIETYIHUBAICA B KOC-
MUYeCKOe IPOCTPAHCTBO (ceffyac Mo TaKOU e CXe-
Me Hama aTMocdepa TepseT reJuid, oopasylouuics
B 3€MHOI1 KOpe BO BpeMs IIPOLIECCOB pacHaja pajuo-
AKTHUBHBIX 31eMeHTOB). HeGosbmas mIioTHOCTb MO-
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JIEKYJIIPHOTO BOIOPOAA IIPUBEJIA K TOMY, UTO IIPEXKIE
BCEr0 OH Ha4yaJl IPUMEHATHCSA B BO3AYXOILIABAHUM.
IlepsBbIii 3aI0THEHHBII BOJOPOAOM BO3AYIIHLIA AP
6bur TocTpoeH B 1783 roay (paHIy3CKuM yIeHbIM
Kaxom Anexcanapom Cesapowm Illapiem, Bckope mo-
cjie mepBoro noJjera 6parbes Mouroansgpnep. llapin
CIPaBEAIMBO PACCYAWI, YTO 3aMEHA FOPSYETO BO3/Y-
Xa Ha 0o0Jie€ JIETKUH a3 YBEJIMYHUT MOABbEMHYIO CIUIY
1Iapa ¥ CO3JAJI CBOE «BO3YXOILIABATEIBHOE CYAHO» —
3aII0JIHIJI BOJOPOAOM OOOJIOUKY IIapa U3 IENKA, I
YBEJWYEHUS] Te€PMETUYHOCTH IPOIUTAHHOTO IIPH-
POMHBIM KaydyKoM (C TeX IIOp BO3JYMIHBIA IMap, Ha-
MIOJIHSIEMBII BOJOPOJOM WJIM JIPYTMM Ta30M JIierde
BO3JlyXa, CTaJII HA3bIBATh «IIAPJILEP»).

Kazasnocs, 6Giarozapst Boopony, BO3IyXOILIaBa-
HHUE U JIETATEJIbHBbIC ANNAPATHI JIETYE BO3AyXa XKAET
6ospmoe oyaymee. Ocobble HafEK bl HA TAKUE aIlIa-
PAaTBI CTATH BO3JAraThCs C 3aMEHOM MATKUX 060JIO-
4YeK BO3JAYNIHBIX IIAPOB Ha OOOJIOYKH, YCHJIEHHbBIE
BHYTPE€HHNMH Kapkacamu. M3o6perarenem u 3HTY-
3MACTOM CO3/IaHMS BO3AYXOILIABATEJLHOTO IapKa U3
TAKUX MAIMH ObLT HeMenkuil rpad Pepaunansa ¢pon
IlenmenuH, B 4€CTh KOTOPOT'O TaKUE BO3AYIIHBIE CYAA
CTaJIM Ha3bIBATh IENeJInHaMu (HaM OHU WU3BECTHBI
KaK AUpHKabiv). 30JI0TOM BeK JUPIDKaGIe IpHUIIeI-
csa Ha 1920-1930-e roapl, Korma OHU UCIIOJIb30BAINCH
U JUIS IEPEBO3KU TPY30B, U JIOJEM, B TOM YHCJIE U de-
pe3 AtnanTnaeckuii okean. Tem He MeHee, BOTOPOZ,
obecrieunsl HE TOJIbKO PACHBETY 3Pbl YIPABIAEMbIX
LIapJIbEPOB, HO U UX 3aKaTy — IVIABHOU IPOOJIEMOU
BOZOPOJA fABJSAETCHA €r0 PEAKIMOHHASA CIIOCOOHOCTD
U BBICOKAs ropiodecTb. [3-3a TOro, 4To HAIOJIHAB-
il 060JI0YKY BO3AYIIHBIX IIAPOB BOZOPOJ 3aropal-
s, 9aCTO CJAYYAINCh aBapuH, a rmocjue 6 mas 1937 ro-
Jla, KOTJla BO3ropaHuWe IenmnenuHa «I'mHaeHGypr»,
yHecuee Xu3Hu 36 yeIoBek, ObLIO 3aCHATO Ha KUHO-
IIEHKY (COPaBEAIUBOCTU Py, ObLIN aBAPUU AUPU-
xabjeil ¥ ¢ 6OJIBIIMM KOJIUYECTBOM KEPTB, HO OHU
He IIOIIaJaId B KUHOXPOHUKY), JIOAU BCEPbE3 3a1yMa-
JIUCh O 6Ee30IaCHOCTH IEePEMENICHU 110 BO3JYXy Ha
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mape, HallOJTHEHHOM BogopogoM. K cuacrteio, aanb-
HEHIINI IPOorpecc aBUaIiy II03BOJIMI 6€360J1e3HeH-
HO IIPEKPaTUTh HCIOJb30BaHUE AUprokadieil. Tem
He MeHee, BOJOPOJ U ceilyac He TepseT CBOETO 3Ha-
YeHUs JUIs cpelcTB nepeasmkenusd. Ipasja, B Hamum
JHU BOJZOPOJ| IPUBJIEKAECT MHKEHEPOB YK€ HE M3-3a
HeOOJIBIION IUIOTHOCTH, 4 U3-32 TOTO, YTO OH Cropa-
€T C BBIIEJICHUEM OOJIBIIOrO KOJIUYECTBA SHEPTHUU.
B xBurarensax muorux paker HACA TorumBoM sBs-
eTcs CXKIDKEHHBII BOJIOPOX, KOTOPBI CropaeT B 4u-
CTOM KUCJIOPOJE.

Emé oxna TenaeHnmsa Halero BpeMEHU — IOIBIT-
Ka paccMaTpuBaTh BOJOPOJ KaK albTE€PHATUBY APY-
TUM BHJAM TOIUIMBA, B IEPBYIO odepeab — IoJydae-
MBIM C IOMOWILIO nepepaboTrku HedTu. Koneuno,
C TOYKU 3PEHUS SKOJIOTHHU BOLOPO/, BBIIIALUT Goee
IpUBJIEKATEIbHBIM, YeM GEH3UH WIH JU3€JIbHOE TO-
IUIMBO — XOTs ObI IIOTOMY, YTO OH CrOPAET TOJBKO
¢ 0O6pa3oBaHUEM BOJbI, HE JJaBas IAPHUKOBBIX Ta30B.
OnHako, ¢ TOYKU 3pEeHHUs WHKEHepa WM JIOTHCTA,
IIepPeXo/l Ha BOJOPOJHOE TOIUIMBO HE TAK IIPOCTO.
Haub6osnee BeposTHBII CIOCOO MCIIOIB30BATh BOAO-
POA — HE CXKUTATb €ro (3TO MOXKET IIPUBECTU K B3PbI-
BY), @ IPUMEHSATDb KaK TOILUIMBO JUIS JIEKTPOXUMUYe-
CKOU peaklIu¥, BbIIEIAIOMMIICA B Ppe3yJabTare
KOTOPOH 3JEKTPUUECKUNA TOK M OyAEeT NPUBOAUTH
B JeicTBUe ABurartenb asromodbmwrs. Hecmorpsa nHa
TO, YTO YK€ COOOIIAETCH O CO3AAHMHU PabOTAIOIINUX
IIPOTOTHUIIOB BOJOPOJHBIX aBTOMOOWJIEH, €CThb CO-
MHEHHS B TOM, YTO B GYAyIEM UX IIPOU3BOACTBO CTa-
HET MAacCCOBBIM. Bo-nepBbIx, 11 obecrieyenus pabo-
TBl TAKUX MAllUH IOTPeGyeTCsA CeTh «BOLOPONHBIX
3aIpaBOK», a CO BpeMeH aBapuu I'muaeHGypra Bozo-
POA HU CTaT HE MEHee B3PbIBUATHIM, H MEHEe OrHe-
onacHbIM. Eime ogHa npo6iemMa B TOM, 4TO U3 JIUTPA
6eH3MHA MOXHO IOJYy4UTh B TPU pasa OoJblIe IO-
JIE3HOU 3HEPruu, 4€M M3 JUTPaA CKHKEHHOTO BOJO-
poZa, ¥, OYEBUAHO, IOHATHO, YTO JUIS CXKIDKCHUS
JIETKOTO Ta3000Pa3HOro BOAOPOJA IHEPIHUIO HYXXHO
noTpatuThb. Hesb3s He YIIOMSAHYTD U TO, 9YTO B HACTO-
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sIIee BpeMs y HaC HET U JJOCTATOYHO 3((PEKTUBHBIX
CIIOCOOOB TOJYYE€HHUS BOAOPOAA — €TI0 MOJYYaIoT JIH-
60 U3 yrJIeBOAOPOLOB (IIOIYTHO IIPU 3TOM OGPa3yIOT-
Cs MAPHUKOBBIE Ta3bl), JUOO 3JEKTPOJU3OM BOABI,
a JEKTPUYECTBO IS IPOIECCA TOXKE MOMKET OBbITDH
IIOJY4EHO C IIOMOIIBIO «IPA3HDBIX TEXHOJIOTUM».

Ho, naxxe eciu B 6yaymiem Hac He XKAET 3pa BOJO-
POAHBIX ABTOMOOWIIEH, BOZOPOJ MOXKET CTATh TOILIU-
BOM JUIs 60JIe€ 3HEPTOEMKOTO IIPOoIiecca — yIpaBJIsie-
Moro TepMmosiepHoro cuHTe3a. Ckopee Bcero,
Pa3paboOTKH IPOMBIINUIEHHBIX TEPMOSNECPHBIX peak-
TOPOB /ISl IOJYYEHHUs JJICKTPOIHEPIUU MIPUAETCS
JKJATD €IE AECATUIETH, HO TEPMOSIEPHBIE IIPOILEC-
Cbl — IPOLECC CAUSHUSA aTOMOB BOJOpPOJa B TeaUi,
TOYHO TAKME €, KOTOPbIE NPOTEKAIOT B 3BE3JE II0
nMeHu CoJIHIIE U B APYIUX 3BE3/1aX, C MMEHAMU U 6€3,
IIO3BOJIUT AOOUTLCA IIOJIYy4CHUsS HanbOoJee YUCTOU
U 6e30TXONHO dJeKTposHeprun. M, xakoe ObI Ipu-
MEHEHHUE MBI YK€ HE HAIIIX BOJOPOAY, U, KAKOE IIPHU-
MEHEHUE MbI €Ile HaWjaeM /IS HEeTro, OH HaBCeraa
ocraHercs sjseMeHToM Nel, TeMm sjieMeHTOM, C KOTO-
poro HauuHaeTcs u Ilepuoanyeckas cucrema, U Ha-
yanach Bcesennas.




QO 2. rEAUN

C rennewm, o KpaiiHeil Mepe ¢ MapUKaMi, Ha-
[TOJIHEHHBIMH TeJINEM, 3HAKOMbBI IpaKTHYe-
cku Bce. ITpaBra Besikmii pas, Korzga st BIDKY,
KaK Ha MEPOIPHUATUIX FUIM MPA3AHUKAX ITy-
CKAIOT B HEGO IIaphl, HAAYTHIC TEIUEM, S UYB-
CTBYIO ce0sl CJIerKa OINeYaJICHHBIM. JTO IIPO-
UCXOJUT HE M3-32d TOrO, 4TO s HE JIOOJIO
BECEJUTHCH (BECEIUTHCSA s JaKE OYEHb JIIO-
6JI10) M Jake He U3-3a TOTO, YTO MEHS BOJIHYET
cyabba obosouku mapa. Korga-aubynp remmii
«cAyeTca», 00O0JOYKa YHAJET M IOIOJHUT
1 6e3 TOro HeMaJIoe KOJIMYECTBO MTOTUMEPHO-
roO MyCcOpa, HAKAIUIUBAIOLIETOCS B OKPYXKAIo-
meil cpefe (XOTH, JIOAAM, 3AMYCKAIOIUM IIa-
puku B HeGeca, CTOWIO Obl 3aXyMbIBATHCS
1 06 3TOM).

Korna g Broky sleTsinue IMapuku, HATYThIe IeJn-
eM, MeHs, KaK XUMHUKA, 3a00TUT TO, YTO C HUMHU MbI
MPaKTUYECKU HABCET/[a TEPSIEM IIE€HHBIN PECypc — re-
Juil. BeposTHO, KOPHHU YYBCTB, KOTOPBIE ST UCIBITHI-
BAIO IIPU 3TOM JIEXKAT B IIpolwIoM — B 1992-1995 roxy
B aCIIIPAHTYPE £ C MOMOIIBIO Ta30KUAKOCTHOH XPO-
MaTorpaduy HU3ydaJ KUHETHKY peaKnHil, rasom-
HOcUTeJaeM A Xpomarorpada 6pur remuii. Korza
GaJIJIOHBI € TEIMEM 3aKaHUYUBAJINCh, paboTa IpeKpa-
IQJIACh HA JUINTEJIBHBINA CPOK JI0 IOSIBJICHUS CPEJCTB
Ha HOBYIO IIOPIIUIO T'eJIUs — C TEX IOP s IPUBBIK Oe-
PE’KHO OTHOCUTBCA K 3TOMY HHEPTHOMY Iasy.

I'enuii BTOpoI MO pacIpOCTPAHEHHOCTH 3JIEMEHT
BO BcenenHoii, HO 371ech, Ha 3eMiie OH PEIKUI TOCTb.
MHorue npejnosaraioT, 4To TeJIHil MOoJaydJaioT mepe-
PpaboTKOI BO3/yxXa, HO HA CAMOM JeJjie 3TOT WHEPT-
HBIN ra3 J0ObIBAIOT U3 MPOOYPEHHLIX B 3€MJIE CKBa-
)kuH. [enmuii B  CJIEIOBBIX KOJUYECTBAX BXOAUT
B COCTaB IPUPOJHOrO ra3a, B HEKOTOPBIX MECTOPOXK-
JEHUAX ero 6oJblie, B HEKOTOPBIX MEHBIIE, HO B JIIO-
60M CiIydae reydil JOOBIBAIOT U3 HNPUPOJNHOTO rasa
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C TOMOMBIO HHU3KOTEMIIEPATYPHOU (PPaKIIMOHHOM
IIePEeTOHKH (pa3feieHus IPU HU3KOI TeMIlepaType).
BosHukaeT BOIpoC — Kak e IeJHil MOI OKa3aTbCs
ITOZ 3eMJIEH U CMeIIaTbCs ¢ IPUPOAHBIM razoMm. OT-
BET B TOM, YTO B OTJIMYME IPAKTUYECKU OT BCEX
OCTaJIbHBIX XMMUYECKUX dj1eMeHTOB Ilepuoguueckoii
CHCTEMBI, KOTOPbIE MbI MOXXEM HAUTH B 3€MHOH KO-
pe, resuii Ha 3eMiie MOSIBIIICS MHOTO II03:Xe 00pa3o-
BaHUS HAllEeN IUIAHETHI.

I'ennit o6pa3syeTcs B XoJe €CTECTBEHHOT'O PaIHo-
AKTUBHOI'O paclaja TaKHUX 3JI€MEHTOB, KaK ypaH U TO-
puii. DT TSKENBIE 2JIEMEHTBI 00Pa30BaIICh 10 Pop-
MHPOBAHMS 3€MHOI KOPBI, UX siipa HE CTAGUIBHBI,
1 OY€Hb MEUIEHHO pacnagaorca. O6a uzoromna ypa-
Ha — ypaH-23b u ypan-238 noasepraiorcs o-pacmnaiy —
IIPY CAMOIIPOU3BOJIBHOM PA3PYILICHUU UX SA1EP BbLIe-
JAETCH O-4aCTULA, KOTOpasg IPEICTaBIIeT HUYTO
HMHOeE, KaK AApo atoma rejus. CaM aToM rejius poxkia-
eTcs I0CJIe TOro, KaK AAPO 3aXBAaTHIBAET 3JIE€KTPOHDI.

Pacriaz m30TONOB ypaHa IPOTEKAET UCKIIOYUTEb-
HO M€JUIEHHO, IIEPUOJ IToTypaciaja (Bpems, 3a KOTO-
po€ pacnajaercsl IOJOBUHA PaJUOAKTUBHBIX ATO-
MOB) /U151 ypaHa-238 cocrasiser 4,4 MwuInapaa Jer,
a st ypaua-235 — 0,7 muwunapgos Jet. Ieonormde-
CcKHil Bo3pacT 3emian cocTasisgeT 4,54 mMuumapzaa
JIET, U MOKHO CKa3aTb, YTO eI HEIpPEepPBIBHO 00-
pasyeTcs B 3€MHOH KOpe C MOMEHTAa OOpa30BaHMS
Halei IIaHeThbl. BoJblnast 4acTh resvs npocavnBa-
eTcd yepe3 MOpbl 3eMHOM KOpPBI B aTMoc(epy, MeJ:-
JIEHHO MIOKUJAs €€, HO, K CYACThIO, YACTH FeJINS B IO/~
3eMHBIX pe3epByapax CMEIIMBAETCH C IPUPOJHBIM
ra3oM U MOXKET OBbITh BbIJ€JIEHA U3 HETO.

B xocmoce Bce coBcem nHauge. CostHIle COCTOUT HA
73,5% wu3 Bopopoxa, 24,9% wus renus, ocraBLIAsCs
Macca IPUXOAUTCS Ha Oojiee TSKEIbIE 3IEMEHTDI.
CosHIle, Kak U ApyTyUe 3B€3/bl, IPEJCTABISAIOT OO0
€CTeCTBEHHbIE TEPMOSIICPHbIE PEAKTOPBI, B KOTOPBIX
IIPYU BBICOKUX TEMIIEPATYpax MPOTOHDI, IPEJCTaBI-
joye co60i Aapa BOAOPOJa, CIMBAIOTCA C 00pa3oBa-
HHeM reiusd. B pesyiabrare cmsaHUA 6oJee JErKUX
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