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Ot aBTOpPOB

[IpuBercTByeM Te0s, moporoil uurarens! B pykax Tbl JepXkHIIb KHUTY, B KOTOpOH
paccKa3bIBaeTCsl O TOM, U3 KaKMX XMMHUYECKUX 3JIEMEHTOB COCTOMT OKPYXKaIOUIUil Hac Mup, 00 ux
CBOWCTBaX, O TOM, IO KakOMy IpPUHIMILY OHM pacloJIoKeHbl B Tabnuie MeHzeneesa,
YIUBUTEIbHBIE UCTOPUU UX OTKPBITUS U MHOTO€ Jpyroe. BMecte Mbl morpy3sumcsi B peKpacHbIi
MHUp XMMHUHU M CAETaeM aKIEHThl Ha CAMbIX MHTEPECHBIX, CAMbIX BAXXHBIX U CAMBIX HEOOBIYHBIX
ABJICHUSX, C KOTOPBIMU MBI MO’KEM BCTPETUTHCA ITPU U3YYCHUH XUMUH.

Her, 3T0 He 3aHyIHBIA MIKOJIBHBIN y4eOHUK — ropa3fo Jydunie! DTa KHUTA CTaHeT Juii TeOs
IIEPBBIM CEPBE3HBIM, HO IIPU ITOM JIETKUM LIArOM B MHpP CaMOW YIUBUTEIBHOM U IPEKPACHOU
HayKd — XUMHU. Beab oHa mpHcyTcTBYeT BO Beex cdepax Hamlel KM3HH, a Mbl 00 3TOM Jake He
3alyMbIBA€MCsl.

Ja, y MHOTHX BO3HHUKAIOT NMPOOJIEMbI C XMMHUEH, HO Mbl MOCTapaeMcsl CeNaTh TaK, 4TOOBI
TBOE ITyTEIIECTBUE YEPEe3 3Ty KHUT'Y ObUIO MAKCHUMaIbHO KOM(OPTHBIM U MOJE3HbIM. 11 3TOro Mbl
00BsICHUM TeO€ BCE TEPMUHBI, C KOTOPBIMH Thl MOKEIIIb BCTPETUTHCS BIIEPBBIE.

Jannas kHura HamnucaHa AJiekcanapoM WBaHOBBIM, cO3/1aTelieM W aBTOPOM IIPOEKTA
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«Xumus — npocro» u Uropem I'opauemM — OTBETCTBEHHBIM 3a HAYYHBIH KOHTEHT B COLMAIbHBIX
CETSIX MPOEKTa «XUMHUS — IPOCTO». MBI OUEHB PaJIbl, YTO Y HAC €CTh BO3MOYKHOCTb BMECTE C TOOOM
OKYHYTBCSI B ATy BOCXMTHUTEIbHYIO HayKy. M He 3a0yap moamucaThes Ha Ham YouTube-kaHan,
IpyNIly BKOHTAKTE, a TAK)XXE B IPYIMX COLMAIBHBIX CeTsIX. B KoHIe kHuru el Haaéms QR-koxpl, ¢
MOMOILBIO KOTOPBIX ThI JIETKO HAWEIIb HAIIM aKKAYHTHI:

youtube.com/c/ChemistryEasy
vk.com/chemistryeasyru

Hy Bce, ckopee nepenucThiBail cTpanuily 1 unTail qaneine! Kaura cama ce0st He ipourer!

P.S.: a mkonpHBIN yueOHUK cait B MakynaTypy. beperu npuposy!

BBeneHue

«Bcsi 2copoocme yuumens 6 yuenuxax, 6 pocme nOCESIHHbIX UM CEMSIHY.
J. U. Menpaeneen

Korga Mbl ToBOpMM O XMMHH, TO B IEpPBYIO Oyepelb Ha yM HaM HOPUXOIUT Talnuua
XUMUYECKHX 3ieMeHTOB JImutpus MBanoBuua Menneneesa. B 1869 rony, B mepBoM ee BapuaHTe,
OHa OTJIMYAJaCh OT HbIHE CYyLIECTBYIOIIEH. B Hell ObLIO MEHbIIe 3JIeMEHTOB, TaK Kak MX ObUIO
OTKpPBITO Bcero 63, a ceituac B Tabmune coaepxutcs 118 snemenTos. [lpuuem nmocnennuit u3 HUX
IIOJIy4nJ1 CBOE Ha3BaHUE coBceM HenasHO B 2016 rony B uects FOpust Llonakosuua OranecsiHa.

[TocTrenenHo Hayka pa3BUBaach, U caM MeHielneeB MOIEpHU3UPOBAIl CBOE TBOpeHuUe. bbb
OTKPBITBI WHEPTHBIE Ta3bl, W TalOlMLa MONOJHWJIACh HOBBIMH 3jeMeHTamu. Tawoke JMutpuit
VBaHOBUY NMOMEHST PACIIOIOKEHHE AIEMEHTOB B TabJMLE U3 CTOJIOOB B CTPOUKH. Jla-1a, B camoM
IIEPBOM BapUaHTE XMMHUYECKHE IEMEHTHI PAcHojarajluch Mo CToa01aM, a He M0 CTPOYKaM, KaK Mbl
TIPUBBIKIIH.

OneMeHTHl B Ta0lMIle pacHojarajuch B MOpPSJIKEe yBETUYEHUS X Macchl. Bogopon — camblii
JIETKU, 3HAYMUT, OH CTOUT B Hayajie, 32 HUM HAYT BCE OCTallbHbIE OoJiee TsKemble ajeMeHThl. Ecnu
B3[VIIHYTh B CTapyl TaOJIUIly M B HOBYIO, TO MOXHO 3aMETUTh MPUHLUIHAILHOE OTJINYHME,
KOTOPBIM IOJIb3YIOTCS COBPEMEHHbIE JDKeyueHble. B crapoil Tabmuie MHEpPTHBIE Ta3bl CTOSAT B
NEepBOIl KOJNOHKE (XMMHUKH Ha3bIBAIOT KOJOHKU — TpYIIaMH), a B HOBOM — B mocienHei. Jloruka
Obl1a MpoCTa: 3TO XKe rasbl, 3HAYUT, OHU JOJDKHBI OBITh JIeT4e ocTalbHbIX. Bpone Obl 1oru4yHo, HO
Het. [1o 3Tol 1oruKe Bce 3JEMEHTHI B CaMOM Haydajle TaOJIMIbl TOJIKHBI ObITh T'a3aMH, TaK KaK OHU
camble jerkue. Hanpumep, ra3000pa3sHbIMU JTOJKHBI OBITh KaK MUHUMYM JIMTUH, Oepuiuii, 0op,
yriepos. Ho 310 HeBepHO: OHU TBep/ble MPU OOBIYHBIX YCIOBHUSAX, a BOT CIEIYIOLIUE 32 HUMHU a30T,
KHCIIOPO, GTOp U HEOH — ra3oo0pasHbie. UyBCTByETE, UTO YTO-TO 371€Ch HE Tak?!

Ha camom nerne, 1oruka pacrnoioXeHus: 3JIeMEHTOB B Talnuie Oblla He COBCEM MPABUIIBHOM.
Ho mpu 3ToM, BoJieto cityyasi, OHa COBIaJa C COBPEMEHHBIM MPUHIMIIOM PACIIOJIOKEHUS JIEMEHTOB
B Tabmuue. Tem, KTO XoueT moApoOHO pa3odpaTbcs B JaHHOM BOIPOCE, COBETYIO OTKPBITh
YouTube-kanan «Xumus — Ilpocto» u mocMoTpeTh Buaeo «Ypok 1» u «Kak moap3oBaTbes
Tabnuuel MenaeneeBay. B HUX MbI TOCKOHAJIBHO Pa300paiy MPUHIUI TOCTPOSHUS TaOIUIIbI.



OpnnHako BKpaTIe BCe paBHO OTBETHM Ha BO3HHUKILIKE BOIPOCHL. PaHbIle 351eMeHTHl B TaOIuIe
pacrojarajich B MOpSAAKE yBEeIUYEHUs uUX Macchl. Ho Torga He 3HamM, Kak YCTPOEH aTOM.
OOpaTuTe BHUMaHHUE, YTO OH COCTOUT U3 sJipa W 3JEKTPOHOB. SIIp0O B CBOIO OYepeab COCTOUT M3
IPOTOHOB U HEUTPOHOB.

B coBpemeHHOW Ta0nHIle SJI€MEHTHI PACIOIOKEHBI B TMOPSIKE YBETWYECHHUS KOJMYECTBA
IPOTOHOB B sizipe atroma. [loscHuM: B sipe m0060ro aroma BoJopoJa BCerja oAuH NpoToH. B aape
aToMa reiusi BCerja JBa MpoToHa. Bo3pMmeM 11000 Ipyroi 3j1eMeHT, HallpuMep IMOJIOHHH, B €ro
anpe 84 mporoHa. IlopsnKOBBI HOMEp 3J€MEHTa paBeH KOJIWYECTBY MPOTOHOB B SApE 3TOrO
aneMmenTa. Bee mpocro! [loaTomy Bce MHEpTHBIE ra3bl OTIPABUINCH B MOCIEIHIOI KOJOHKY, TO
ecTb rpymiy. Tak Kak 0Ka3aioch, YTO, Hal[pUMEp, y aproHa B sJpe BOCEMHA/ALATh MPOTOHOB, a Yy
XJIOpa CEMHAALATh TPOTOHOB, 3HAYUT, apTOH JI0JKEH HaXOIUThCS B TaOJIMIIE MOCIIE XJIOpa.

[To3npaBisito, BBl TOJBKO YTO MPOLLIM MOJIr0/1a MKOJIBHOTO Kypca 3a 8 kiacc. Moxere coooi
ropauThes!

B crnenyromue nosirona mIKOJBHOM XMMHUU HaM OOBIYHO PACCKa3bIBAIOT, YTO KaKHE-TO TaM
3JIEMEHTHI UMEIOT MOXO0KHE CBOMCTBA, 4TO emie cam Jmutpuii MBaHOBUY, 3Has CBOMCTBA OJIHHMX
3JIEMEHTOB, MPEICKa3bIBaNI CBOMCTBA ApYrux. OOBIYHO B TAKME MOMEHTHI Y BCEX BO3HHKAET BOMPOC:
«Kak on sTo nenan? OH uTO, SKCTpaceHc?»

Ha camom nene Bce mpocto! MHave Obl HE ObLTO TaKOro MpoekTa, Kak «Xumus — [Ipoctoy.
Kak Mbl y)xe cka3zaiu BblllE, B aTOME, KpOME Sipa, €Ile €CTh 3JIeKTPOHbL. VX KOIMYecTBO paBHO
KOJINYECTBY IPOTOHOB B SIpe W TOPSIIKOBOMY HOMEpYy 3jeMeHTa B Tabmune. ['ne ke oHu
HaxozsaTcs? Ha caMoMm fiesne 3Ty camble JIEKTPOHBI 0 CUX TOP HUKTO HE BUJEI U ATO 10 OyitHOI
¢anTazun ydensix. Tak cyniecTByrOT 11 OHM Ha camoM Jene?! JlaBaiite mocMoTpuM BOKpYT cels. Y
HAac eCTb MOOUJIbHBIE TEIE(POHBI, KOMIIBIOTEPHI, Mbl €3IUM Ha MalllMHAX, YUCTUM BOAY QUIbTpaMH,
JeTaeM Ha caMoJieTax, a 0co00 yAawinBble BOOOIIE B KOCMOC JieTatoT. i1 BCcero 3To He0OX0 UMbl
pa3IuYHbIE MaTepuabl, KOTOpbIE COo3Aalu XUMHUKU. He Mornu »e oHM Tak omuOaThCs U CO3AaTh
CTOJIBKO BCEro, 4eM MBI KaKIbli JCHb IMOJb3yeMcs U Bce 3To paboraer?! KoHeuHo He Morim.
[TosTOMy cuMTaeTcs, 4TO UIEKTPOHBI BPALIAIOTCA INEe-TO BOKPYT sjapa atoma. KoHeuHO, ThlI cam
MOXEIlIb CTaTh YYEHbIM U BCE MEPENPOBEPUTH WM MOCBITUTH CBOIO KHU3Hb TOMY, YTOOBI CIENaTh
dotorpaduto anekTpoHa. Mimm Hao0OpPOT MOKa3aTh, YTO BCE OMIMOAIMCH. IJTO TOYHO OyneT
BEJIMYAUIITNM JOCTH)KEHUEM YeJIOBEUYECTBA, a Thl OYCIIb €r0 aBTOPOM.



Ha sToM MOMeHTe, KOHEYHO, HY)KHO YIMOMSHYTh MPO TEOPHIO BEPOSITHOCTH, HO MBI K€ HE
U3BEpru, 4YTOOBI HAmpsraTh Ball MO3T TaKUM MaTepuasioM. MBI 31ech COOpajicCh IMOJIydYaTh
YIOBOJBCTBUE OT M3y4YEHUsS HAYKH B JeTKou dopme. ITo motom B BY3ax mpenomaBarenu Bam
OyIyT 4YHWTaTh CJOXHBIC JIEKIIUU, a Mbl — He OHH. OJIHAKO OTMETHUM, YTO D3JIEKTPOH MOXKET
HaXOOUThCsl Thae yroaHo. OH MOXKET HaXOAUThCsl OECKOHEYHO [aleKo OT sapa aromMa WIIH,
HA000pOT, OECKOHEYHO ONU3KO K SAOpy, HO BEPOSTHOCTh TAaKOTO HAXOXKICHUS ODIEKTPOHA
OeckoHeyHO Maja. To ecTh AJNEeKTPOHBI HAXOAATCS Ha KAaKOW-TO CTAallMOHAPHOW «opOuTe» Han
SIPOM, KaK KOCMHYECKHE CIyTHUKH. MOXXHO naxke npuBectu B npumep JlyHy. OHa ke Toxe
HAXOJHUTCS Ha OIMpeNeleHHOM paccTosHuU OT 3eminu. He ynetaer u He manmaer Ha 3emuro. Tak u
AIIEKTPOHBI.

[TpaBna roBopsi, mpupoja cuil, KOTOpble yaep:kuBaroT JIyHy u 3emiio BMecTe, OTINYaloTCsa OT
T€X, YTO YAEPKUBAIOT AJIEKTPOH PSAJIOM C sJIpoM. B nepBom citydae Mbl ©IMEEM JI€I0 ¢ TpaBUTaLUEN
(oHa co3maercs 3a CUeT Macc), BO BTOPOM CIy4yae — C MPUTSHKEHHEM MPOTHBOIIOIOKHBIX 3apsiIOB
(3TIEKTPOH 3apsiKEH OTPUIIATEIHHO, a TPOTOH MOJIOKHUTEIHHO).

A Tenepb aBaiiTe BO3bMEM KaKOW-HUOY/b JIEMEHT ¢ OOJIBIINM KOJHYECTBOM JIEKTPOHOB. B
TaKOM aToMe D3JIEKTPOHaM CIIO)KHO <«JIeTaTh» Ha OJHOM M TOM ke «opbute». IloaToMy oHUM
HAXOJATCS Ha pa3HbIX «opbutax». ToIbKO B XMMHM UX Ha3bIBalOT opOuTanu. M Kak moKa3bIBalOT
MaTeMaTHYeCKHUEe pacueThbl, GOopMbl ITHX opOuTaiieii paszueie. CymecTByioT S, p, d, f — opOuranm.
Tonpko HE cnpalIMBaiiTe moueMy He a, 0, B, T, 1. Bce onn umerot paszueie popmbl. OnaTh ke, 3TO
paccunTanu MareMatuku. borock, uTo B mikose wiu B BY3e Bbl yacTO roBOPHIIM YTO-TO THUMA: «3TH
CUHYCBI/KOCHHYCBI/MHTETPAJIbl/POTOPHI/AUBEPTEHIINH/... MHE B JKU3HH HE MPHUTOASTCS, MOITOMY
BBl HE CMOXXETE TIPOBEPHUTH BBIYHCIICHHS ITUX CAMBIX YUCHBIX-MAaTEMaTHKOB U TPUIETCS MMOBEPUTH
UM Ha CIIOBO.

DIIEKTPOHBI PACTIONATAIOTCS HAa pa3HbIX opouTaniax. M uem GombIle 3JIeKTPOHOB, TEM OOJIbIIe
opbutaneii oHu 3aHuMaroT. OTMETHUM, UYTO Yepe3 KaKOe-TO BpeMs, ITH OpOUTAIM HAYHUHAIOT
noBTOpsATHCS. Hanmpumep, nepBast opoburtains — s. 3aTeM HaeT BTopasi OpOUTaIbh U OHA TOXKE S. TpeThs
opbuTtans yxe p. UerBeptast cHoBa s U Tak ganee. Jlanee nossisitores d u f opOuranu. Ux mopsagox
MO>XHO IMOCMOTpPETh B Tabnuie MenneneeBa. Ha 3ameTky: Ha s-opOTUTAIM MOMEIIACTCS TOIBKO 2
JJIEKTpOHA, HA p-opOuTamm mnomemniaercs 6 dnekTpoHoB, Ha d-opbutamm mnomemraercs 10
3JIEKTPOHOB, a Ha f-opOuTanu 14 >7eKTPOHOB.



SONneKTpOHHas
KOHOUTypaums

[KR] - 4D77 58

Kax MbI y’xe 0TMETHIIH, 3JIEKTPOHBI 3aHUMAIOT pa3Hble OPOUTAIN Ha CTOJIBKO, HA CKOJIBKO UX
xBartaeT. [Ipu 3ToM uepe3 Kakoe-To BpeMsi opOoUTanu MoBTopsitoTcs. M ecnu y 1ByX aTOMOB pa3HbIX
AJIIEMEHTOB UX TOCJEIHUE OpPOUTAIM TMOXO0XKH, TO €CTh OHU OJMHAKOBBI M HMEIOT OJIMHAKOBOE
KOJIMYECTBO JIEKTPOHOB, TO U MX CBOMCTBA NMOX0kH. Hanprumep, Bo3bMeM JIMTHI, HATPUH, KaJIUH,
pyounuii, nesuit, ppannmii. Kak Bl BUANTE, BCE OHU pacIioyiaratoTcest ApyT mox apyrom. Ilpu stom
UX CaMbli IOCIEOHHUM 3JIEKTPOH HAXOAUTCSA Ha S-ypoBHe. IIpuueM Ha 3TOM camMOM S-ypOBHE
HaXOJUTCs Bcero Juilb 1 3mekTpoH. CBOMCTBA ITUX AJIEMEHTOB OYeHb CXOXH. VX ellle Ha3bIBalOT
IIEJIOYHBIMHY METAJJIAMHU.

A Teneppb camas Xopoulias HOBOCTb JJIsl JICHTSEB, W3YYaIOIIMX XHUMHIO: BCE 3JIEMEHTHI
Tabauibl MeHzeneeBa MOXHO pa30MTh Ha Takue IPYMIbI CO CXOXXHUMHU cBoiicTBamu. [loatomy
YUUTh WIH 3yOpUTh CBOMCTBA Ka)KJIOTO JIEMEHTA B OT/IEILHOCTH HE HaJo!

B nanHo# kHUre MBI He OyzeM pa3doupaTh Kaxblid 3JIEMEHT B OTAEIBHOCTH. MBI paccKaxeM
IIPO TPYIIIBI JIEMEHTOB CO CXOKMMM CBOMCTBAMHU M IIPO CAMbl€ MHTEPECHBIE DJIEMEHTBHI B ATHX
rpymnmnax.

A Temepp, Korjaa Mbl CTIM TOpa3lo YMHee, JaBaiiTe IMOJIb30BAThCS HAIIMMU MO3TaMU M
II0JIy4aTh OT ATOTO HEMMOBEpHOE ynoBoJbcTBUE! IlepenncToiBail cTpaHuIly, 1 HAYHEM IIOTPYKEHUE
B 3TOT AUBHBIA MU 3JIE€MEHTOB!

LLleno4yHble meTannbl

Co 1IKOJBI MBI HE pa3 CTaJIKUBAJIUCh C TCPMUHOM «IICJIOYHBIC MCTAJIbI». MHOTrUM MOHSITHO
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TOJILKO BTOPOE CJIOBO «MeTasuibl». HO UTO 3HAYUT «iienoyHbie»? IT0 Kakue-To 0coOble MeTalibl?
Onu 001a1a10T KAKUMH-TO YHUKAIBHBIMU CBOMcTBamu? J[aBaiiTe BMecTe pa3oupaThes.

OOpatuMmMcsi K HalmleMy BEYHOMY CHOYTHHKY W COpPAaTHHUKY B HM3YUYEHUH XUMHH —
[Iepnonnueckoil cucreme xummyeckux sieMeHToB JI.MI. Menneneesa. Halimute B Hell NepByro
KOJIOHKY (XMMHKH MMEHYIOT €€ IPYIoii), B Hell pacnosararorcs H, Li, Na, K, Rb, Cs, Fr. U 3xech
HE3a/Ia4WIMBOTO YYEHHUKA MOACTEPEraeT OMaCHOCTh: BOAOPOJ HE SIBISETCS METAJIOM, B TO BpeMs
KaK BCE OCTAJIbHBIE AJIIEMEHTBI COCTABJISIOT FPYIIY IIETOYHBIX METAIIOB.

[Touemy ke BOAOpPOA HE OTHOCUTCS K INENOYHBIM MeTaymmaM? Jljis BCeX 3JEMEHTOB 3TOM
TPYHIBI XapaKTEPHO TO, YTO OHHU C JIETKOCTHIO OTAIOT CBOW MOCHEIHUIN (BaJ€HTHBII) 3JIEKTPOH. A
BOJIOPOJ HE Takoi. OH OTIaeT ero ropas3ao XyXke, TO eCTh C OOJNBIIUMH 3aTpaTaMu dHepruu. Eire
HAJI0 IOCTapaThes, YTOOBI 0TOOPAThH Y HETO €IMHCTBEHHBIN 37IEKTPOH.

Eciu MBI cpaBHUM (U3MUYECKHE CBOMCTBA BCEX AJIIEMEHTOB W3 TEPBOM TPYIIBI, TO YBUIUM,
YTO BOJIOPOJ — ra3 MpU HOPMAJIBHBIX YCIOBHSX, & BCE OCTaJIbHbIE — TBepAble Tena. Kceratu, cpenu
XHUMHKOB JI0 CUX TOp CYIIECTBYET CIIOP O TOM, K KaKO#l rpyIire OTHECTH BOJAOpoA: Kk | rpymme umu
e VII, rae pacnonoxkensr ¢Grop, xjmop, Opom, iox u acrar. Ho kak BBl 3aMETHJIH, JJIEMEHT IO
HOMEpPOM | Bce-Taku ropasjio yaiie OTHOCST K TIEPBOM rpyIine.

H
1,00794 +1
Bopopon
Hydrogen
Li 3
6,941 +1
Jruia
Lithium
Na ™
22,9898 +1
Harpui
Sodium
K ®
39,0983 +1
Kanwit
Potassium
Rb ¥
85,4678 +1
Guamia
l:l>'<l>’t,lbidium
Cs %
132,9055 +1
Lieauit
Caesium
Fr &
[223) +1
DpaHumi
Francium

U Bce ke moyemy 3Ty IpyIly Ha3bIBAaIOT IIETOYHBIMU MeTaiiamMu? J[eao B TOM, 4TO MpHU
COIIPUKOCHOBCHHU C BO,Z[OI>'I 3T MCTaJlJIbl 06p33y10T mejao4u, MOIMYTHO BBIACIACTCA BOIOPOA.
CTOUT OTMETHTh, YTO 3Ta PEAKIUsA MPOUCXOJUT OYeHb OypHO, C 0Opa3oBaHHEM OOJBIIOTO
KOJIM4YeCTBa TCIlJa. HC6OHLI_HI/I€ KOJIMYCCTBA JIMTUA, HATPHUA U KaJIUA T'OPAT HA IMMOBECPXHOCTU BOJBI,
OoJbIIMe XK€ MPOCTO B3pbIBalOTCS. JI000€ KOMMYEeCTBO pyOMaAMs U 1e3usl KAET Takas K€ y4acTb.
IToatomy, eciiv BbI BAPYT YBUAWTE TOPALIMM ETOYHON METAJUI, HE TYLIUTE €r0 HU B KOEM ClIydae
BOJIOM, nHaue 1iamst Oyner emie sipue. Bo Bpemena CCCP nmetn B miKojax B3pBIBAIH TYaJEThl,
Opocasi B HUX METaJUIMYECKHH Kalui, mpaB/a, s MHOTHX 3TO 000payrBajIoCh HE TOJBKO CPHIBOM
KOHTPOJIbHOHM pabOThl, HO U TSKEJIBIMU XUMUYECKUMH OKOTaMHU.



JI10003HATEJbHBIM HA 3AMETKY:
OHeprus, TpeOyemass Ha OTpPHIB DJIEKTPOHAa OT aroMma, Ha3bIBaeTCS «IHEpruen
HNOHU3AILIUID).

71 NOMHI0, Kak BCe HAYMHaNOCh...

JIrony 3HaKOMBI C COEMHEHUSIMH 3THX METAJIOB €IlE C IaBHUX BPEMEH, UCTOPUKU HAXOIAT
YIIOMHHAHUS CO/bI B TpyAax ApHcTOTeNs U Jaxke B Berxom 3aBete! Boiaenuts B cBOOOIHOM BUE
UX YAaJOCh JIMIIb TOJTOPHI THICSYM JeT cmycTs, korga ['embpu [esu B 1807 romy mpoBomaut
anektponau3 ruapokcunoB kanus (KOH) m nHatpus (NaOH) B miatuHOBOW uaike. Yike yepes
JecaTh JIET, Mociie ONECTANMX ONbITOB JleBW, TamaHTIMBBIN ydeHWK bepuenmyca — Apdsencon
OTKpPBUI CaMbIil Jerkuil metaymn — autuil. OIHAKO YHCTHIM JuTUN ObLT BhIAENeH byH3eHoM u
MartucceHoM 3HAUMTENBHO TO3AHEee, B 1855 romy, BO Bpems MPOBENEHUS DIEKTPOJIM3A
pacruaBneHsoro xjopuaa autus (LiCl). Cnyers eme BoceMmb JieT byH3eH Bbigenun cBoOOIHBIN
pyOouuii.

Ha »ToM moucK HOBBIX IIEIOYHBIX METAIOB HE 3akoHumics, U B 1882 romy Carrepbepr
MOJIyYMJI YUCTBIN 1e3ull npu nomoIu iekTponusa ero nuanuaa (CsCN). Cam onbIT ObUT KpaliHe
OIaceH, TaK Kak MpH €ro MpoBEJCHHUHU JIETUT OYeHb TOKCHYHBIN ra3z — qumman (CN),. Kpome toro,
OT Y4YEHOro TpeboBajach KpaiHssl aKKypaTHOCTb, BeIb LIE3UHl SIBISETCSd CaMblM aKTHBHBIM
METa/UIOM U3 U3BECTHBIX YEJIOBEYECTBY, U OH MOMEHTAJIBHO PEArupyer ¢ KUCIOPOIOM BO31yXa,
CaMOBOCIUIAMEHSISCh.

U Tonbko aums B 1939 roay ynanoch OTKpBITh 3J1€MEHT, KOTOPBIH ObLT npeackasa emie [1.1.
MenzeneeBbM M Ha3BaH UM dKa-Le3uid. PagnoakTUBHBIN IIENTOYHON MeTal (paHLUid OTKpbLIa
dpaniysckas yuenas Ilepelt, uccnenys pacnan aktunus. Tak B 1946 rony siemeHT ObUT Ha3BaH B
4yecTh POAMHBI €ro nepBOOTKPHIBATEIbHULBL.

HcTopus nmoka3pIBaeT, YTO MHOT'O YUEHBIX-XUMUKOB Ha NpOTsKeHuH nouTtu 150 net paboranu
HaJ Tojay4yeHueM osieMeHToB, Bxomammx B [ rpynmy I[ICXD u Ha3BaHHBIX «ILEIOYHBIMU
MeTaJlJIaMm».

[ICXD — mox »Toi cTpamHoi ab0peBUaTypoil MpsYeTcs Ha3BaHUe TaOauIbl MeHeneeBa u
pacumdposbsiBaeTcs kak [lepuoanyeckas Cucrema XuMHUECKUX DIEMEHTOB.

Mo ogHOMY 3NEeKTPOHY, unun Yem oHU NOXOXN?

BoinenuB saeMeHThI, yuyeHble HAUMHAIM HCCIENOBAaTh MX XMMHYECKUE CBOMCTBA. B Hayke
CYLIECTBYET JIBa OCHOBHBIX MeTOJa T[O3HaHUA: HaOmoAeHue | sKkcnepumeHT. [IpoBoss
OKCIIEPUMEHTHI C IIEIOYHBIMU METaJIaMH, y4eHbIe HaOI0Jau MoX0kue cBoiicTBa. Hampumep, Bce
OHM OypHO pearupyroT ¢ BOJOH, IPU 3TOM BBIJIEISIETCS BOAOPO/I.
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XUMHYECKUE CBOMCTBA 3aBHCAT OT OOJBIIOrO KOJWYECTBa (PAaKTOPOB, OJHUM M3 KOTOPBIX
ABJISIETCSI CTpOCHHE aToMa. Bcee 1enouHbie MeTaibl UMEIOT Ha BHEITHEM SHEPIeTHUYECKOM YPOBHE
1 51eKTpoH, 3aHUMAIOIMIUN S-OpOUTab. JTO MPHUBOIUT K TOMY, YTO OHHM HMEIOT OJMHAKOBYIO
BaJICHTHOCTb.

Jintun. Cambin nerkumn

JIutuit — 310 camslii Jierkuii Mmetayl Bo BeenenHon. 1Ipyu 3TOM JIUTHI COCTABIIIET BCETO JIUILb
3,2x107 % wmaccsl 3eMHOI Kopbl. KcTaTu, B MeTasIMyeckoM BUJI€ B MPUPOAE OH HE BCTpEYAETCS
M3-32 BBICOKOW XMMHYECKON aKTHBHOCTH, BIIPOYEM, KaK M BCE IIEIOYHbIE METAJUIbI. BaxkHenmmmu
MHHEpalaMH, B COCTaB KOTOPBIX BXOAMT JuThi, siBisiorcs crmoaymed (LioOxAl,03x4Si0;) u
amOyuronut (LiAIPO4F).

C MOMeHTa OTKpBITHUS JUTUW CTaJl UTpaTh BaXXHYIO POJIb B CaAMbIX PA3JIUYHBIX OTPaACIAX
MPOMBIIUIEHHOCTH, TEXHUKHM M Hayku. M3 HEro H3rotaBiIuBarOT 3JIEKTPOAbl XUMHYECKHUX
HMCTOYHUKOB TOKA C TBEP/ABIM JICKTPOJIUTOM. JIUTHIT UCTIONB3YIOT B KAUECTBE FTOPHOYETO BEIIECTBA B
COBPEMEHHOM TBEPJIOM PAKETHOM TOILIMBE. bosiee TOro, MMTUI BXOJUT B COCTAB HEMPEB30WICHHBIX

[0 TPOYHOCTH cTekoi. Takke CMECh W30TONOBL IMTHsS HauUla NPUMEHEHHE B TEPMOSICPHOM
SHEepreTuke, B KayecTBE TOIUIMBA JUIS YIPABIIEMOro0 TEPMOSAEPHOIO CHUHTE3a, HO MOKA TOJBKO
Juimb B Macmrabax JsabopaTopuu. B mpomblUIeHHBIX k€ MacmTadax 3TO €Hle MPeICTOUT
OCYILECTBUTh MHXXEHEpaM M Y4YeHbIM. Ba)kHYyIO0 poJjib UIpAlOT COJM M CIUIaBbl, B COCTaB KOTOPBIX
BXOJHUT 3TOT MeTall. Tak, CIUIaBbl JIUTHSL C 30JI0TOM M CEpeOpOM HUCHONb3YHOTCA B KadeCcTBE
IPUIIO-€B — MaTepUaoB, UCHOJIb3YEMBIX IMpPH MaiKe A7 COEJUHEHHUs yacTed B €IMHOEe LeJoe.
Takue cryiaBbl UMEIOT MOBBIILIEHHYIO MJIACTUYHOCTD U IPOYHOCTb.

A

A\
&

VY KaxJIoro M3 Hac B KapMaHe JIEKUT COTOBBIM TenedoH, KOTOpbI paboTaer 3a cuer
JUTUH-HOHHOTO aKkymyjasitopa. VOHBI JUTUS B HEM MEPEHOCAT DJIEKTPUYECKUM 3apsi.
EcTecTBEHHO, B aKKyMYJIATOpaxX JUTUA HaXOJUTCS B BUJI€ COEIUHEHUI, a HE B UUCTOM BHJIE.

Hutpar nutus (LiNO3) 106aBisiioT B pa3audHble MUPOTEXHUYECKUE COCTaBbl (CAIIOTHI) IS
OKpAILMBaHUs IUIAMEHHU B KPaCHBIM 1IBET.

Hecko1bK0 HHTEPECHBIX (PAKTOB:
— JIuTHi1 HACTONBKO MSTKUI, UTO PE3aTh €ro HECIOKHO 1AKE HOKOM.
— B cocTaBe pa3snMUHBIX XMMHYECKHX COEIMHEHHUH, a TakKe B BUje kKaTuoHa Li* nurwuit
HAaXOAWTCS B OpraHuM3Me uenoBeka. Ero HeoOXoawmas cyTOYHass HOpMa COCTaBISET
npuMepHO 2500 MKT 1Tl B3POCIIBIX.
— B opranmusme yenoBeka COACPKUTCS B cpeHeM 70 MT TUTHSL.
— B cpennem Meranmudeckuit tutuii crout 3500 p/kr.
—Bo Bpems Btopoit mupoBoit BoitHel mpumensuti ruapun ymtus (LiH) B kadectse
MOPTATUBHOTO JIETKOTO HMCTOYHWKA BOAOPOJA. OJTH TAOJNETKH TOJ| JCUCTBHEM BOJIBI

1 M30Tombl — aTOMBI OZIHOTO 1 TOTO 3Ke XMMHYECKOTO S/IEMEHTa, SIPO KOTOPBIX UMEET OJTUHAKOBOE YHCIIO ITPOTOHOB,
HO pa3Hoe KOJIMYECTBO HEUTPOHOB.
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OBICTPO pa3jarajiuch, HAIMOJHAS BOJOPOAOM B Cilydae HEOOXOIMMOCTH a’pOCTaThl U
criacatesibHOE CHapsDKEHHE NPU KOPaOIeKpyILICHHH.
Peaknus: LiH + H,O — LIOH + H,

HaTtpuinn. MeTtann xentoro orHs

Co 1IKOJBI, 2 HEKOTOPbIE M3 MHTEPHETA, 3HAKOT, YTO HATPHI OKPAIIUBACT IIAMS B JKEJITHIN
nBer. Tak Kak OH IIUPOKO pacrpoCTpaHEH Ha HAIllel IUIaHeTe U cocTaBisieT 2,5 % Macchl 3eMHOM
KOPBI, €ro OTHOCAT K OYCHb PACIPOCTPAHEHHBIM dJIeMEHTaM. Tak ke, Kak ¥ JIUTHsI, CAMOPOIHOTO
HaTpuAa HE CYHICCTBYCT, IIOOTOMY BCC 3allaCbl HATPHUA HAXOAATCA B PA3JIMYHBIX €ro COCIUHCHUAX,
HampuMep, B HATPUEBOM IIOJICBOM IITAaTe, 4Yel XUMHUYECKUH COCTaB OTBe4aeT (opmyie
Na,OxAl,03x6Si0,. Takxe Oospiioe KomudectBo moBapeHHoit comu (NaCl) pactBopeHo B
MOPCKOM BOJIE, IpyTas )K€ ee 4acTh 3aJieraeT Mo 3eMieid, nHoraa miactel coin NaCl mpeBbImaroT
B TOJIIIMHY KUjioMeTp!

CoenuHeHus HATpUs Mbl BCTpeYaeM MHOTOKPATHO KaXKIbld NeHb. MBI KHBEM B JOMax,
(YHIaMEHT KOTOPBIX COACPKHUT cuimkaT Hatpusi NaySiOz, MOeM pyKHM MBUIOM M 3a4acTyl HE
3HAaeM, YTO OHO cOCTOUT U3 creapara HaTpus Ci17H3sCOONa. Jlrobast xo3saicTBeHHAs AeBYIIKA XOTh
pa3 B KHM3HU TacWia YKCyC COJOW, coctaBy Kotopod otBedaeT (opmyma NaHCOs;. Bynem
VIUBIEHBI, €CIIM Y4YUTENlb B IIKOJE HE HAYWHAI OJWH M3 YPOKOB, paccKas3blBas PO COCTaB
noBapenHoit conu — NaCl.

Cpenu 1IETOYHBIX METANIOB HAaTpUl — caMblid HCHOJb3yeMbld. Ero mnpumeHsitoT BO
MHOXECTBE TPOIECCOB, HAYMHAs OT KaTanu3a (YCKOpEHUs XUMHYECKHUX peakiuii) Ha
MPOU3BOJICTBAX, 3aKaHYMBAsS SIEPHBIMU peaKkTOpaMu W dHeprocOeperarommmu gammnamMu. OIHAKO
000 BCEM M0 MOPSAAKY.

Eme B 1860 romy dpanmysckuii ydenslii J. Jlenyap pa3paboran mepBblii JBHUraTeilb
BHyTpeHHero cropanus ([IBC). Mbl um noap3yemcs U 10 CE€Hl JIeHb, ECTECTBEHHO, C Pa3InYHBIMU
moaudukamusmu. B JIBC mpoucXoauT CKUTaHHWE TOIUIMBA, STOT IMPOIECC MOXKET MPOUCXOIUTH
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CJIMIIKOM OBICTPO, TO €CTh, CO B3PbIBOM. UTOOBI 3TO NPENOTBPATUTH, UCIOIb3YIOT UHTHOUTOP —
BELIECTBO, 3aMEJISAIOIEE CKOPOCTh XUMUYECKON PEAKIUH.

K wuHruburopam cropanusi TOIIMBa OTHOCHTCS TeTpadTiicBuHen Pb(CyHs)s, koTOpBIi
IPOU3BOJAT C UCIIOJIB30BAHUEM CIUIaBa HATPUS U CBUHIIA.

Kak yxe Obl10 OTMEYEHO paHee, M3-3a CBOEH BBICOKOM XMMHUYECKON aKTUBHOCTH HATpHUil
MOJKET BBITECHSTH JApyrue MeTajljbl (MEHEee aKTUBHBIE) U3 UX COCAMHEHHUH (CONEed M OKCHJIOB).
Hcnonb3ys 3TO CBOMCTBO, METAILTYPrd MOIY4alOT OOJIBIIOE KOJUYECTBO YUCTHIX METAJUIOB. DTOT
npoliecc B 00IIeM ciIydae Ha3blBaeTcsl MeTauioTepmueil. Ho Tak Kak 3/1ech MpUMEHSETCsl HaTpuH,
TO METaJUIypryl Ha3bIBAIOT €r0 HATPUUTEPMUEH.

Panpimie TUTaH, MMEOIMI IIMpOYANIIEe MPAKTUYECKOE IIPUMEHEHHE, IOJy4alld U3 €ro
XJIOPHJIA, 3aMeIlasl Ha HATPUH 10 PEAKIUU:

TiCl, + 4Na — Ti + 4NaCl

CriaBbl HaTpHsl ¢ KajdleM MPUMEHSIOTCS B aTOMHOM 3HepreTuke, 6osiee mogpodHo 06 3ToM
MBI PaCCKaXXeM 4yTh MO3XKeE.

Hecko1bK0 HHTEPECHBIX (PAKTOB:
—Harpuit mox naBnenmem B 194 rlla craHoBUTCS MpoO3padyHbIM, a TaKXkKe TepseT
CIOCOOHOCTH MPOBOJUTH SJCKTPUUECKUI TOK, CTAHOBSChH AUIIICKTPUKOM.
— PaboTel ¢ HaTpueM ciienyeT NPOM3BOAUTH B 3ALUTHBIX MEpUYaTKax, TaK KaK OH MOXET
popearupoBarth ¢ BOJOH Ha MOBEPXHOCTH KOXH ¢ 0Opa3oBaHueM eaxol menoun NaOH.
A OHa OCTaBJSIET CUIbHBIE XUMHUECKHE OXKOTH Ha KOXKeE.
— Ilapbl HaTPUSA MOXXKHO OBUIO OBl MCIIOJB30BATh B KAUECTBE JEIIECBHIX M 3((HEKTUBHBIX
JaMIl, HO >XENTHI CBET, HM3JIyYyaeMblil TAaKUMH JIaMIaMd [OPUIAET KOXKE 4YeJOBeKa
HEeCTECTBEHHBIN IIBET.
— Hatpuii 3HauMTEeNBbHO JEIIEBE MO CPABHEHHUIO C IPYTMMHU IIEJIOYHBIMH MeETalsIaMu.
1 xr Hatpus B cpenHeM crout 1500 pybneit, uto B 2,3 pa3a MEHbIIIE CTOUMOCTH JIUTHSL.
—I'pynna poccuiickoro yueHoro A.P. OranoBa oOHapyXujia TOA O4YEHb BBICOKHM
JTABJICHUEM YJIUBUTEIbHBIC, C TOUYKH 3PEHUS KIACCUYECKOW XMMHUHU, COEAMHEHUS HATPHUS

u xsopa: NaCly, NaCls, NazCl,, Na,Cl u Na;Cl.

Kanun. Markum metann

Crnenyromuii snemenT — kanuid. OH Halen cBOe NMPUMEHEHHE B BUJE CIIaBa C HATPHEM.
Takol crutaB Kajusi ¥ HaTPUSl UCIIONB3YIOT B Ka4eCTBE TEIDIOHOCHUTENS Ha aTOMHBIX CTAHIUSX.
Ob6nanas Beicoko Temmneparypoit kunenus (600-700°C), 3T0T criaB OTBOJUT TEIUIO OT ATOMHOTO
peakTopa W TepeJaeT €ero IapoHarpeBarenio, YTOObl MPUBECTH B JBW)KCHHE TYpOUHY.
Kanuif-HaTpueBslii cruiaB Jiydlile BOJbl, TaK KaKk UMeeT 0ojiee BBICOKYIO TeMIIEpaTypy KUIEHHs, He
BBI3bIBAET KOPPO3HIO TPYyO, MO KOTOpbIM TeueT. Koppo3ueit Ha3bIBaIOT pa3pylIeHHE CIUIaBa HU3-3a
KOHTaKTa C Pa3IMYHbIMM XMMHUYECKHMMHU BeliecTBamMu. Hampumep, pkaBunHa — MPOJIYKT KOPPO3UU
KeJe3a, KOTopast BEI3BaHA KOHTAKTOM C BOJIOM M KHCIIOPOJIOM.
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Kanmii mumpoko npuMeHseTcs Kak B 4MCTOM BHUJE, TAK U B BUJE coenuHeHuil. Hampumep,
opomua kanus (Kbr) ucrnonb3yloT B MEIUIIMHE B KAa4€CTBE YCMOKOUTENbHOro. C ero moMoIibio
TakKe MOXHO OOHapyKuTh mTaphl Xyiopa B armochepe. bymaxka, cMOYeHHas OCCIIBETHBIM
pacTBopoM OpoMuja Kanusi, IpU B3aUMOJEWUCTBUU C XJIOPOM KOpU4HeBeeT. ['0BOps Hay4dHBIM
SI3BIKOM, XJIOp 3aMeIaeT OPOM B €r0 COSAMHEHHUH C KATHEM.

Kap6onarom, xmopuaom u Hurpatom kanus (Ko,CO3z, KCIl, KNO3 cooTBeTCTBEHHO) ya00pSIOT
3eMJII0, Beb Kalui — Ba)KHEHIINKM OMOTEHHBIM 3JIEMEHT. BHOr€HHBIMU HA3BIBAIOT TE€ JJIEMECHTHI,
KOTOpBIE TOCTOSIHHO BXOJST B COCTaB JKUBBIX OpPraHM3MOB U BBIMOJHSIIOT B HUX KaKyKO-TO
KOHKpeTHYI0 (pyHKIHI0. A BOT HUTpaT Kanust KNO3 Hcrmonb30Balicss HE TOIBKO B MHUPHBIX IENSIX:
OH SBIIACTCS BaXKHEWIIEW cocTaBisitomed yepHoro mnopoxa. Ilepmanranatr kamus KMnOq4
NpUMEHSIeTCS Ul Ne3nHPUIpoBaHus paH. OcoOyio poib HOHBI KalWsl WTPAIOT B OpPraHH3ME
YyelioBeKa, MPUHUMAsi HEMOCPEJCTBEHHOE YdacTHe B MPOBEACHUHM HEPBHOTO HMITYJbCA,
MOIJIEP)KaHUHU KUCIIOTHO-TIETIOYHOTo OanaHca.

Kanunii cocraBnsger npumepHo 2,5 % maccel 3eMHON Kopbl. Kak m Hatpuii, BcTpedaeTcs: B
COCTaBe pa3IMYHBIX MHHEpasioB, Hampumep, oprokiaza K,OxAl,03x6Si0,, Takxke Oobiioe
KOJIMUECTBO Kallis PaCTBOPEHO B MOPCKOI1 BOJIE.

Pyouguin. Yebinnaowmm n o6es3donunsBaroLmm

B ornmume or nuTHA, HaTpUS M Kajaus, KOTOpPBIE XPaHAT B JKEJIE3HBIX Tapax IO CI0EM
KEpOCHHA, PyOMAMI XpaHUTCS B CTEKJSHHBIX 3alasHHBIX aMITyJlaX, BHYTPU KOTOpPBIX HHEpPTHas
aTMocdepa 1iH ke BakyyM. CBsI3aHO 3TO ¢ TeM, 4TO pyOuanii 6osiee aKTUBHBIM.

PyOuaust B 3eMHOI KOpe 3HAUUTEIIEHO OOJIBINE YeM JIUTHSI, OJTHAKO B Pa3bl MEHBIIIEC YeM KaJis
win Hatpus. Tak Rb cocramser 1,5x10% % macchl 3eMHOIT kopbel. Kpome Ttoro, pyouamii, B
OTIIMYME OT MPEIbIAYIIUX PACCMOTPEHHBIX HAMU METAJIOB, OTHOCHTCS K paccesHHbIM. Her,
pyouIuil He CcTpajaeT YyeloBeUYeCKUMH 3a00JeBaHUAMU. DTO 03HAYAET, YTO pyOUAMNA MpaKTHUYECKH
HE BCTpEYaeTcs B BHUJIE CaMOCTOSITENbHBIX MUHEPAJIOB WM KOHILIEHTPUPOBAHHBIX 3ayiexkel, a
SBJISIETCS BCErO JIMIIb NPHUMEChI0 B pa3jIMUYHBIX MUHEpanax Jpyrux Oojiee pacrnpOoCTpaHEHHbIX
DIIEMEHTOB (PYOHINI — CITyTHHUK KaJIUEBBIX MUHEPAJIOB).

PyOunuii 1 ero coennHeHHs HAlUIM IPUMEHEHHUE KaK B MEIHMILIMHE U ONTHYECKUX MpUOOpax,
Tak u B Karanuse. Hampumep, amerar pyoumus CH3zCOORb wucnonb3yercss nisi M3TOTOBJICHHS
metanoisa (CHsOH) u BbIcIIMX CIIUPTOB — OPraHUYECKUX COEIMHEHUH, KOTOpBIE coiepKaT oT 6 10
22 aTOMOB yIIIepoja U OJHY TUAPOKCHIBHYIO Tpymmy — OH.

B oprausMe yenoBeKka pyOMAMI HAXOIWTCA B BHJIE KATHOHOB Rb”, KOTOpBIE BBIMOMHSIOT
pOJIb AHTUOKCUIAHTOB, YHUUYTOXKass CBOOOAHBIE paauKalibl. B XuMuu CBOOOJHBIMU pauKaiaMH
Ha3bIBAIOT T€ COEJUHEHHUS, KOTOpPbIE HMEIOT HECHapeHHble 3IeKTpoHbl. Kpome TOro, sToT
HIEJIOYHOM MeTasul OOpEeTCsl C OKUCIUTEISIMU — COETUHEHUSIMU, CKIIOHHBIMUA OTOUPATh 3JIEKTPOHBI Y
npyruX. TUIUYHBIME OKUCITUTEIISIMHU B OBITY SIBJISIIOTCSI MapraHIlOBKa U niepekuch Bogopoaa (H20,).
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Bpauu ke nmponuchIBalOT MalMeHTaM MpenapaThl, coAepxaiiue pyouanii, B KauecTBe CHOTBOPHBIX
1 00JICYTONSIONINX.

Takxe paznuyHble colu pyouaus, Hampumep, RbF BBIMOIHSAIOT pojb 37IEKTPOIUTOB B
TOTUIMBHBIX 3JIEMEHTaX. DJIEKTPOIUTAMH XUMUKH HA3bIBAIOT TE COCIUHEHUS, KOTOPBIC CIIOCOOHBI B
BOJIE pacmagathcsl (MO-HAy4YHOMY JAHCCOIMHPOBATh) HA TMOJOXKUTENbHBIE W OTpHUIATEIbHBIC
yacTUIbl (MOHBI). PacTBOp AJNEKTPOIUTOB NPOBOAUT DIEKTPUUYECKUNA TOK, TO €CTh B HEM
MPOUCXOIUT ABMKEHUE 3apsSHKEHHBIX YAaCTHUIl K MOJOKUTEIBHOMY M OTPHUIATELHOMY IMOJIIOCaM B
3aBUCHUMOCTH OT 3apsiia yacTull. [lapsl pyOuust HCTIONB3YIOT B CBEPXTOUHBIX aTOMHBIX Yacax.

Hamo ckazaTh, CTOMT 3TOT MeTal oOdYeHb noporo— mnpumepHo 400 Teic. pyOneit 3a
KHJIOTPaMM.

PpaHUUA. DNEMEHT, KOTOPbIA HUKTO He BuAaen

@paHUMIl UHTEPECEH MO HECKOJbKHUM MPUYMHAM: €r0 HUKTO M HUKOIJIA HE BHUJIEI, U CKOpEe
BCETO HE YBUJMT; 3TO CaMbIi TSKEJIbIA U CAMbI aKTUBHBIN IIEJIOYHOW METAJLI; €r0 MOXKHO CUUTAThH
CaMbIM HEYCTOMYMBBIM M3 MEPBBIX CTa 3JIEMEHTOB TaOnuibl MenaeneeBa. CaMblil 10T OKUBYIIHMA

M30TON (PpaHIIHs 22Er pmeer MepUo nonypacnanaz 22 MUHYTBI. OTU CBOMCTBA, COUYETAIOIINECS B
OJIHOM 3JIEMEHTE, CO3AAJIN TPYIHOCTH B OTKPBITUH 3TOTO 3JIEMEHTA U U3yYEHUH €0 CBOMCTB.

Otkpbuta ¢pannuii yuennna Mapun Cxionockoi-Kropu — ¢panmyxenka Maprapura
Iepeii 9 ssuBaps 1939 rona. Ho myTs oTkpbITHs 0BT HE IpocT. CyliecTBOBaHUE TAaHHOTO 3JIEMEHTA
npenckasan euie cam . . MenneneeB. OCHOBBIBasICh Ha CBOMCTBAaX JPYrHX LIEJIOYHBIX METAIIOB,
OH TIpeZcKa3all CBOMCTBa (ppaHIMs, HAIPUMEpP, YTO 3TOT DJIEMEHT OyJdeT CHIIbHEee, YeM LEe3uH,
pearupoBaTh C BOJAOW M NpU KOMHATHOM TemmepaType OyneT kuakuMmM. B To Bpems oH nan
(bpaHIUIO Ha3BaHKUE HKAlLIE3UH.

Tak kak ¢paHIuil OUeHb PEAKIIMOHHOAKTHBHEIN, TO HA 3eMJI€ OH MOXET BCTPEYAThCS B BUJIC
KaKHMX-TO CO€IMHEHM, a He B uncToM Buje. [Ipuuem pacTBOpUMOCTb colieil (paHIus BbILIE, YEM Y
coJiell Ipyrux LIEJNIOYHbIX METAJJIOB, TaK KaK MPHU MEpexoie OT JUTHUS K LE3UI0 PACTBOPUMOCTh

coyen BO3pacCTacT.
Fr 87

[223] +1
®paHumn
Francium

Ha ocHoBe 3TuX npennonoKeHuid y4eHbIe JeJaad MHOTOYMCIEHHbIE MOMBITKA HANTH JaHHBIN
37eMeHT. ['le B Mupe BCTpE4aroTCs COMM IISJIOYHBIX MeTauioB? [IpaBuibHO — B MOpSIX, OHU
coJieHble. MOps TIOJIHBI COJIEH IETOYHBIX METAIOB. A B KAKOM MOp€ OOJIBIIIE BCErO ATUX COJICH?
[IpaBunbHO — B MepTBoM Mope. [loaToMy, ydeHble, 3aHATbIE TMOMCKAMU (paHIMs, COBEpLIAN
SKCTICAUIINHN Ha MEPTBOE Mope. Benb eciii ero 1 MOKHO OBLIO T/1e-TO HAWTH B MPUPOJIE, TO UMEHHO
taM. OJIHAKO UCCJIEIOBAHUS HE JAaBAJIU MOJIOKUTEJIBHOIO Pe3yJibTaTa U y4YeHbIe HE MOIJIM HAWTU
HOBBIW JIEMEHT.

Tak OBl 3TOT SJEMEHT OCTaJCs HEU3BECTHBIM, €ClU Obl Y4YeHbIE HE OTKPBUIM SIBICHUE
PaauOaKTUBHOCTH, O KOTOPOM MbI IIOTOBOPUM IO3XKE.

Maprapura Ilepeit 3aHMManach U3y4eHUEM LICTIOYKHU pacliaja akTUHUA. B Kakoi-TO MOMEHT
CBOMX HCCJIEJOBaHHUI OHa MOJy4HJia PacTBOP, KOTOPBIM TOJKEH ObUT COEpKaTh COMU IIETOYHBIX
METAIIJIOB ¥ HE OBITh HE PaIMOAKTUBHBIM. [IpoBedsi MBICIICHHBINM aHANU3 MOJTYYCHHBIX JAHHBIX U
CpPaBHEHHE CO BCEMH M3BECTHBIMU PAJMOAKTUBHBIMU M30TONAMU JPYTUX 3JIEMEHTOB, OHA MPHUIILIA K

2 Ilepuon monypacnaga — MOPOMEXKYTOK BpPEMEHH, B TEUCHHE KOTOPOTrO paclafaeTcs IOJOBUHA saep
PaaroaKTUBHOIO U30TOIMA.
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BBIBOJly, YTO OOHapyXHJia KaKOW-TO PaJMOAKTHUBHBIM H30TOIN MIEOYHOTO MeTamia. A Tak Kak
UCXOJHBIM OBbUT aKTUHHUH — TSDKEJIBIA 3JIEMEHT, TO MOJTYYCHHBIH M30TON MPHHAIICKAT TSHKEIOMY
nienoyHoMy Metamny. M oTo Obul sBHO He 1e3uid. OTKPBITHIM 3J€MEHT CHayala Obll Ha3BaH
«AxTuHUI-K», a 3aTeM nepernMeHOBaH B 4YeCTh CBOCH POJUHEI BO (DpaHIIHIA.

OTKpBITh OTKPBUIH, TEHEPh HEOOXOAUMO U3YyUUTh (GU3NUECKHUE U XUMHUYEcKUe cBoicTBa. Kak
3TO CHE€NaTh, BEb B UUCTOM BHUJE 2JIEMEHT He OblI noaydeH? OCHOBHBIE MCCIIEOBAaHUS CBOWCTB
¢dpanius npoBoaminchk Ha Oymare. Ha ocHOBe 3akoHa O paJMOaKTHMBHOM PaBHOBECHM ObBLIO
MIOCYUTAHO, YTO Ha Bcel 3emiie Bcero 500 rpaMMoB 223y,

Hanesatscss Ha TO, 4TO (ppaHIM MOITYYUT LIMPOKOE MpHUMEHeHHue, He cTouT. Ho Bce xe,
1OJIb3a OT HEro ecth. [IpoBOMMIMCH OMBITBI HAa KpbICaX 10 HM3YyYCHHWIO MOBEICHHs (paHIus B
opraHusMe. bbu10 ycTaHOBJIEHO, YTO OH M30MpATETbHO HAKAIUIMBAETCS B OMYXOJIAX, IPUYEM M Ha
PaHHUX CTaguiaX 3aboyieBanus. OTH PE3YIbTATBl OUCHb MHTCPCCHLI B OHKOJOTHYECKOM IMPAKTHUKE,
KaK METOJ] paHHEr0 AMarHOCTUPOBAHUS 00pa30BaHMs OITyXOJIeH.

LLleno4yHOo3eMenbHbIe MeTannbl

PazobpaBiiuce ¢ Tpynmod INENOYHBIX METAJIOB, MOXKHO MPHUCTYINUTh K PAaCCMOTPEHHUIO
COCEIHEW C HMUMH TpYNIbl. B Hee BXOIAT Takue 3JIEMEHTHI Kak: OepMJIMid, MAarHuil, KaJbIuii,
CTpOHIUIA, 0apuii, paguii. [Io XuMHUYeCKUM CBOMCTBAM OHM IIOXOKM Ha CBOMX COCEIEH, OJHAKO
nposBisioT BaneHTHOCTh Il MX cmocoOHOCTh OThHaBaTh 3JEKTPOHBI (MIO-HAYYHOMY OBITH
BOCCTAHOBUTEIISIMH) MEHbILIE, YeM Y IIEIOYHBIX «coOpaTbeB». [IpuumHbBI pa3nuuuil U CXOJCTB,
IPOUCXOXKICHNE Ha3BaHUS, UHTEPECHbIE (PaKThl 00 3TUX AJIEMEHTaX U MHOTOE€ JIPYro€ Bbl CMOXKETE
HaWTU HUXKE.

Haunewm ¢ mpoucxoxxaenust Ha3BaHus. Eciu B cilydae HIEOYHBIX METaIOB Bce ObLIO SICHO,
TO TyT MBI UMEEM BTOPOH KOPEHb, YKa3bIBAIOIINN Ha MPUHAAIEKHOCTH K 3emie. [louemy? [leno B
TOM, YTO BO BpE€MEHa AJIXMMHUKOB TEPMHUH <GeMIID» 00O03Hauan OKCHUJ KaKoro-aubo 3jeMeHTa.
Hanpumep, oxcun xampuus CaO Obul Obl  KajblueBoil 3emieil. [lpu  peaknuu OKCHAOB
HIEJI0OYHO3EMENbHBIX METAJIOB C BOJOW, 00pa3yeTcs IIe04b, OTCI0/Ia M Ha3BaHUE.

Mertannel, BXoIAUIME B 3Ty IpPYIIy, JOCTaTOYHO CHJIBHO OTJIMYAKOTCA BHEHIHe. Tak,
OepwITuii 1 MarHui OJIECTIT Ha BO3/IyX€e, B TO BpeMsI KaK KaJIbIIMK, CTPOHITUN 1 Oapuil He OJIeCTHT.
Ha To ecTh Beckas nmpuuMHA — XMMHUYECKas aKTUBHOCTb, KOTOpPAas y IOCJIEIHUX IEPEUNCICHHBIX
METaJIJIOB 3TOM rpynmbl Beille. MIHTepecHO, 4To Mo (U3NYECKUM CBOMCTBAM LIEIOYHO3EMEIbHbIE
METaJUIbl CUJIBHO OTIMYAIOTCS OT ILEJIOYHBIX: TBEPAOCTh OapHs cpaBHMMA C 3TUM IOKa3aTejeM y
CBHHIIA, OEpHILTHN 00J1aJaeT TBEPIOCTHIO CTAIH (CIUIaBa JKeJie3a U yriiepo/ia).
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Be ¢
9,0122 +2
Bepunnui
Beryllium
Mg *
24,305 +2
Marxui
Magnesium
Ca?®
40,078 +2
Kanbumi
Calcium
of =
87,62 +2
CrpoHumii
Strontium
Ba *°
137,327 +2
Bapwi
Barium
Ra ®
226,0254 +2
Paauin
Radium

Ocoboro BHUMaHMS 3aciyXHBAaeT JIEKTPOHHas o0oiouka. Bce ommchiBaeMble 371€MEHTHI
00JTajaroT 3aMoJTHEHHOM S-OpOMTANbI0, TO €CTh HAa HEH pacroyiaralorcs 2 3JeKTpOHA. XUMHUKHU
0603HAYAIOT 9TO B OOLIEM BHJIC, Kak Ns’. BykBoil n 0603HAYACTCS YHEPreTHUECKHi YPOBCHB HITH Ke
MMOo-mpoCTOMY IEPUOI. BwmecTo n AJIA KaXKJ0ro KOHKPETHOTO METAaJlj1a I'PYIIIIbI 6y)IeT CTOATH 4YHCJIO,
COOTBETCTBYIOILIEE NEPUONY, B KOTOPOM CTOUT 3JEMEHT. Eciu He 3HaeTe, 4To TaKoe MEPUOJ, TO
IIPOCTO MOCYUTANTE HOMEP CTPOUKH, B KOTOPOIl HAXOAUTCS 3TOT 3JIEMEHT. DTO U ecTh n. Ha camom
Jiesie 3TU TIOHATUS HE PABHO3HAYHBL, HO B 3TOM Cllydae [JIsl YOPOIIEHHs TaKoe MAOIYIIEHUE
BO3MOXHO. byKBa s, Kak Bbl YK€ JJOraJlajIuch, 0003HayaeT opouTanbs. Yuciio BBEpXy FOBOPUT HAM O
KOJINYECTBE JIEKTPOHOB Ha 3TON opOuTay.

Bepunnun. O kom noet «CNNKH»

Bo3moxHoO, cpenn unuTareneil HaiayTCsl MOKIOHHUKH 3TOM OT€YECTBEHHOM POK-Trpymibl. OHU
YK€ JI0raJlaiich, O KAKOM 3JIEMEHTE MOWJET peub Ha 3TOT pa3. s Tex, KoMy 3TOT MYy3bIKaJIbHbIN
XKaHp He OJIU30K, MOSICHUM: MBI TOBOPUM O OEpHILIIHH.

Bce MBI XOpolIo 3HAKOMBI € KpPaCMBEHIIMMHM MUHEpajJaMH: U3YMPYJOM, aKBaMapHHOM,
OepwJIoOM W T. . A 3HAJIM JU BbI, YTO OHM BCE MMEIOT B CBOEM cocTaBe Oepwuuii? W mroawm,
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KUBILIKE OOJIBLIE MOJIyTOPA THICSAY JIET Ha3al, HE MOJ03pEeBaJId, KAKOMY 3JIEMEHTY 3TH MHUHEPAJIb
o0si3anbl cBoei kpacoroil. JIumbs B konme XVIII Beka TanmaHTiauBBIA ydeHblid [arom oOpaTui
BHUMaHME Ha TO, YTO KPUCTAJUIMYECKHUE CTPYKTYphl Oepuiia M cMmaparja (ycTapeBllee Ha3BaHUE
u3ympyna) o0nafaoT 3aMETHBIM CXOACTBOM. HeMHOro mosjmHee 3TUM (paKTOM 3aMHTEPECOBAJICS
BoxerneH, KOTOpBIN CMOT BBIIEJIUTh U3 000MX MUHEPAIOB OAMHAKOBBIA OKCH[, OTJIUYHBIA OT BCEX
TeX, YTO OBUIM Ha TOT MOMEHT HW3BECTHBI. ODKCIEPUMEHTHPYS C HOBBIM OKCHJIIOM, YYEHBIH
HEPEeBOJIUII €r0 B pa3nyHble coiau. HekoTopble cosin HOBOTO 31eMeHTa 00J1aaIu ClIalkUM BKYCOM,
[I03TOMY HOBBIM 3J€MEHT Obul Ha3BaH TIuouuHHeM. CHycTst Kakoe-TO BpeMs INIIOLMHUN
HNepeuMEeHOBAIN B OepUIUINH, TaK KaK HE TOJBKO €ro ColM OblaM ciaakumu. Oco0oro BHUMaHUS
3aCiIy’KHBaeT TOT (DaKT, YTO paHee XUMHKHM OYEHb 4acTO HE COOJIOJaNIN TEeXHHKY 0E30IacHOCTH,
npoOysl Ha BKyC pas3jindHble BemiecTBa. [103TOMy OXOr'M pOTOBOW MOJOCTH M OTPABICHUS ObLIM
JIOCTAaTOYHO OOBIYHON YaCThIO JKM3HM XUMHUKaA TOro BpeMeHu. CitaBa 60Ty, 5TH BpEMEHa OCTAlIUCh
HO3a1H. ..

OCHOBHBIM JTOCTOMHCTBOM 3TOTO METaJlla SBIISETCS €ro JIETKOCTh. TakKe OTMETHM €ro
CPaBHUTEILHO BBICOKYIH) YCTOWYMBOCTH K KOPPO3HH, JOCTATOYHO BBICOKYIO TeMIIepaTypy
TUTABJICHUS ¥ TBEPAOCTH. [ JTaBHBIM 00pa30M 3TH CBOMCTBA CTaIHM MPUYUHOW HCIOJIB30BAHUS 3TOTO
MeTajlla B AaBHAIIMOHHOM M KOCMHYECKOW MPOMBINUIEHHOCTSX. K coxkaneHuto, OOJbIIMM
NPEMSITCTBHEM Ha MYTH IIMPOKOTO HCIOJIL30BAHUS ITOT0 METaJia SIBJSICTCS TOKCHUYHOCTH €ro
COCJIMHEHUH. A Terepb BCIOMHUTE, YTO YUC€HbIC IPOOOBAJIM 3TH COCAMHEHUS Ha BKYC!

N3 okcupma 6epuumnst BeO M3roraBnmBarOT OrHEYNMOpHBIC MaTepralibl. Helb3st He OTMETUTH
BaXHOCTh METaJlIa MOJ HOMEpoM 4 NJisi aTOMHON SHEPreTHKU: OSpHIUIMI CUUTAeTCs OJHUM U3
JYYIIAX METAJUIOB I OTPAKCHHSI M 3aMEJUICHHS HEHTPOHOB B aTOMHBIX peakropax. M B 3ToM
ClIy4ae TOKCUYHOCTh METaJlla He UrpaeT OOJNBIION POJIH, BEh JIFOAU HE UMEIOT C HUM KOHTAKTAa.

Conepxkanne OepriuTds B 36MHOM KOpPE JTOCTATOYHO MaJio (6><10'4 %), MO3TOMY ATOT METaJLJI
Mo TMpaBy Ha3bIBalOT peakuM. CaMblM pacmpoCTpaHEHHBIM MHUHEpPaIoM OepuiIvs, OYEBUIHO,
SBISICTCS OCpUIUT, XMMHUYECKHI cocTaB KoToporo orBedaet (hopmyine 3BeOxAl,03x6Si0,. Yacto
TIPHMECHIO K 3TOMY MHHepaly sBisercs Fe®', KOTOpBIH NMpHaaeT 3eIeHOBaTO-TONyO0yI0 OKPacKy.
N3ympyn — caMblii JOpOTOM MUHEpal Mocie aaMasa, eCTh HUUTO MHOE, KaK Oeprill ¢ IPUMECIMU
okcuna xpoma III (Cr,03) u okcuaa Banaaus 111 (V203).

[ToroBOpWB O MPEKPACHOM U B TO K€ BPEMsI OITACHOM, TIEpPEHIeM K OJTHOMY M3 3JIEMEHTOB, 0¢3
KOTOPOTO >KU3Hb YeJIOBEKa Obljia ObI HEBO3MOXKHA.

MarHuin. N'opu-ropm sicHo, YTOObI He noracno

Marnuii. Ilouctune ynuBUTENBHBIA METAUL, O KOTOPOM MOXHO ObLIO OBl HamucaTh LETYIO
kaHUry. OH coyeTaeT B cebe Takue BaKHbIE CBOWMCTBA, KakK: HEOOJIBIION BeC, MPOYHOCTh, HU3KAS
[[eHa U JIeTKOCTh B 00paborke. CyIIeCTBEHHBIM MHUHYCOM, KaK MOXET Ha MEpPBBIA B3I
IIOKa3aThCs, SIBISETCS €ro Jierkas BOCIUIAMEHSEMOCTb, OJHAKO M 3TO CBOMCTBO YEJIOBEK CyMeEIl
[MOJYUHUTE ce0€e U UCIIOIb30BATh B CBOUX LIEIAX. JaxoKkem?!

Haunem, mnosxanyi, ¢ pacnpoCTpaHEHHOCTH B mpupoae. Ha 3ToT mertamn npuxomgutcs
npuMmepHo 2,4 % Maccel 3eMHON Kopbl! I109TOMY €ro MOXHO CMENIO Ha3BaTh PacHpOCTPAHEHHBIM.
W3-3a cpaBHUTENBHO BBICOKOW XMMHUYECKOW aKTHMBHOCTM MarHuii B CBOOOJHOM COCTOSSHUU HE
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BCTPEYAETCs, JIMIIb B COCTaBE pa3jiMuYHBIX MHHepaaoB. Cpead HHX TaKHe paclupOCTPaHEHHBIE
MuHepasibl, Kak: oauBuH 2MgOX%SiO,, mmunens MgOxAl,03, Tanbk 3MgOx4Si0,xH,0. Taroke
OOJIBIIIHE KOJTMYECTBA MATHUS PACTBOPEHBI B MOPCKOM BOJIE.

CoenvHeHHs Mar"usi 4eJlOBEKY 3HAKOMBbI C He3almaMsATHBIX BpeMeH. llepBoe ke HaydHoe
UCCJIEIOBAaHUE KaKOro-nu0o COeTUHEHUs MarHus Obulo mpoBeneHO B 1695 roay aHrnuiickum
xuMukoM ['pro. OH BeIAEnHI U3 BoAbl kKapOonat mMaruus MgCOsz; u nokaszal, 4To moJo0Has CoJib
emnie He ObuTa M3BecTHA Hayke Toro BpemeHu. Jlumpb B 1808 romy Benmukuii xumuk I'emppu JI2Bu
IPOBEN 3JIEKTPOJIU3 3TOM COJIM M CMOT BBIIEIUTH JOCTATOYHO 3arpsi3HEHHBI METaNIn4ecKuil

Mg 12

24,305 +2

Marnui
Magnesium

O MHOTOYMCIEHHBIX IPUMEHEHUSAX ITOr0 MeTajia IOrOBOPUM HEMHOTo no3aHee. Ceifuac xe
0o0CyIMM €ro «ropsiuue» CBOMcTBa. MeTall TOPUT OCIHEHHUTENbHO SIPKUM O€JbIM IJIaMEHEM,
UCIyCKasi IpU 3TOM YJIbTPapuOJETOBbIE Jy4d, KOTOpPbIE MOTYT MOBPEIUTh CETYATKy IJ1a3a.
Temmeparypa ke, KOTOPYIO co3iaeT noJoOHas peakius, coctasisier 2720°C! MaruueByro JEHTY
WCITOJIB3YIOT JUISl MOJPKUTAHMS Pa3IM4HbIX CMECEW, HalpUMep, TepMUTA. TepMUT — CMECh OKCUa
xene3a Il (Fe;O3) u Al, mpu ropenun KoTopoil BbAEseTCsS KojloccaabHOe KonnuecTBa termia. C
IIOMOIIBIO TEPMUTA 10 CUX IIOpP CBapHUBAIOT pebChl. BepHeMces ke K Marauio. [1oTymuTe ropsimmii
MarHui — KpaiiHe 3aTpyJHMUTENbHas 3ajnada. [Ipu mombITKe TyIIEHUs MarHus BOAOW BBIIEIUTCS
BOZIOPOJ, KOTOPBIM TYT K€ B30PBETCA, MOMIAEPKHUBAs TEM CaMbIM ropeHue. bomee toro, peakuus
MarHusi ¥ BoAbl KpaiiHe 3K30T€PMHYHA, TO ECTh B X0JI€ HEE BBIIEIIAETCS MHOTO TEIUIA.

Peakuust maraus u BoJsl:

Mg + 2H,0 — Mg(OH); + H;

TymuTe MarHuii MeCKOM TOXE HE YAACTCs, TaK KaK OH pearupyeT ¢ JUOKCHIIOM KPEMHUS
SiO; — OCHOBHBIM KOMIIOHEHTOM Tiecka. HakoHell, yriieKucbli ra3, HeMmoAIepKUBAOIIUI TOpEeHUE
B OOBIYHOM ClIy4ae, TOKe He MOAOMIET, TaK KaK TOKE BCTYyMaeT B peakuuio ¢ Marauem. [lpu stom
o0Opa3yercss OKCHJ MarHusl U yrJIepoJl, KOTOPBIA XOPOIIO TOPUT MPHU JOCTYIE BO3AyXa U BBICOKOM
temneparype. Tak Kak k€ TYWUTh TOpsIuid marHui? st 5TOro MCHOJB3YIOT CHEUUAIbHBIC
cocTaBbl, Hampumep, TpuMeTokcubopokconm B(OCH3);. DTo coeauHeHWEe TpU  HArpeBaHUU
nepexoauT B okcua Oopa B0z, xoTopoe MOKpHIBAaeT MJIEHKONM METall U HE JaeT MPOXOJIUTh
KHCIIOPOY B 30HY ropeHus. TyllleHue noxapa — 1esias Hayka.



DTO CBOWCTBO MarHus Jajo YYEHbIM W M300peTaTelsiM IoJie JJs Pa3MBIIUICHUH W HOBBIX
oOmacteil mpuMeHeHHs. MarHwii CTajqy HCIOJb30BaTh B (eiiepBepKax, CUTHAIBHBIX paKeTax,
TPACCUPYIOIIUX MYJISX U CBETOIIYMOBBIX CHapSIIaX.

[Tocnemnaue TOABI O3HAMEHOBAIM OBICTPBIH POCT W3NENUH W3 MarHusi HIM XKE C €ro
UCTIONb30BaHueM. Hampumep, B aBTOMOOWJIBHOH TPOMBINIICHHOCTH MAarHUEBHIE — CILIaBBI
NPUMEHSIOT JUIi M3TOTOBJICHUS JITKMX W TMPOYHBIX KoJjiec. HemanoBa)XHbI aMOpPTH3aTOpbl Ha
OCHOBE MarHus, KOTOpbIC IOHIDKAIOT HArpy3Ky B JECATKH pa3 Jydlle [0 CpPaBHEHHIO C
QTIOMUHUEBBIMU  aMOPTH3aTOpaMU. MarHuii Hamieql O4YeHb IIUPOKOE NPUMEHEHHE KaK B
TpaXTAHCKOW, TaK U B BOCHHOW aBWAIlMU, Ojaromapsi CBoeMy He3HaduTelbHOMY Becy. Ocoboro
BHUMAaHHS 3aCly)KUBAeT MCIIOJIb30BAaHHE MarHusi B MEIUIIMHE: 3TO ObUT IMEpBBIH MaTepual,
KOTOPBII HCIIOJIb30BAJIM B Ka4eCTBE HMMIUIAHTATOB. Jlel0o B TOM, YTO MarHuil MMEET CXOXYIO
IUTIOTHOCTB C KOCTBIO YeJIOBEKa, a TaKKe 001aaeT PsIOM IPYTHUX BaKHBIX XapaKTEPUCTHK.

Henb3st roBOPUTH O MArHUU | IIPH 3TOM HE 3aTPOHYTh €r0 OMOJOTHYECKYIO POJib. Bo-TIepBBHIX,
ATOT METAUT BXOAMT B COCTaB XJopo(duiuia. DTOT MUTMEHT MPHIAET JIMCThSIM 3€JICHBI LBET U
NPUHUMAET HETMOCPEICTBEHHOE YydYacTHe B mpouecce (orocuHTe3a. be3 Hero xu3Hb Oblia
COBEpPILIEHHO WHOW, ecnu Obl BooOmIe Obuia. BO-BTOpPBIX, MarHuil SBISIETCS MaKpOXJIEMEHTOM B
HameM opranu3Mme. OH uMeeT OOJbIIoe KONMUYECTBO (YHKIUN B TaKMX Ba)KHBIX CHCTEMaX, Kak:
HEpBHAsl CHCTEMa, INHIIEBapUTENIbHAS CHCTEMa, CEPACYHO-COCYIHCTash CHUCTeMa. YUYacTBYeT B
0oOMEHE BEIIECTB U COAEPXKUTCS B KOCTHOW TKaHWU. B opranusme uenoBeka cCOIAEPKHUTCSA OKOJIO 25
rpaMM 3TOT0 MeTaia.

Kanbuun. Ha acchanbTte, Ha gocke

OTKpBITHEM ATOT METaILI, KaKk U Maruui, o0s3an I'emdpu [I»Bu. bonee Toro, ronsl OTKphITHS,
a TaKKe Crocod MOTyYeHHUsl TakKe COBMANAIOT — 3JeKTposin3 kapOoHara kanbpius CaCO3z B 1808
TOfy.

Kanpuust B npupone Ha 0,5 % Oosbllie, yeM MarHus, MO3TOMY €ro TaKXe OTHOCST K
pacmipocTpaHEHHBIM dJIeMEHTaM. B CBOOOJHOM COCTOSIHMM HE BCTpEYaeTcs, 3aTO MMEeT OOJbIIoe
kosmyectBo MuHepaioB. Cpemu Hux aHoptuT CaOxAl,03x2Si0,, Bomractonutr CaOxSiO,.
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Mopckue KUBOTHBIE MCIIOJIB3YKOT COEAMHEHUS KajblMsl A1 (GOPMHUPOBAHUS CKEJEeTa, KOTOPBIN
1I0CJIE X CMEPTH MaJaeT Ha AHO. Tak ¢popmupyroTcs Oonbiue 3anexu kapoonara kanpuus CaCOs.
OTa coJib U3BECTHA HaM B KayeCTBE CAMbIX PA3JIMYHBIX MAaTE€PHUAIOB: Mella, MpaMmopa, >KeMuyra.
Takxe BceM XOpomIo u3BecTHBIM rumnc mmeer cocraB CaSO4x2H,0. Kak m marnuii, xanbnuii
HAXOJMTCS B MOPCKOi BOJIe B BHie HOHOB Ca’’,

Kanmpimii  Takke OTHOCHTCA K  MaKpOIEMEHTAM W WIPaeT BaXHYH pPOJIb B
KU3HEJEATENIbHOCTH YeJIoBeKa. boubilie Bcero aToro MeTaiia CoAepKUTCS B KOCTsIX U 3y0ax. MoHbI
K€ KalbliUg MPUHUMAIOT ydacTUe B OOJBIIOM KOJMYECTBE pa3HOOOpa3HBIX MPOIECCOB B
OpraHu3Me: B CBEPTHIBAHMM KPOBHU, MBIIIEYHOM COKpALEHUH, CEKPEUUH TOPMOHOB H
HEHPOMEINATOPOB, FTEHEPALIMH HEPBHOTO UMITYJIBCA.

CoenuHeHHs Kalblidsl TOBCEMECTHO MCIIOJIB3YIOTCSl 4elJoBeKOM. HaumHas OT MIKOJBHBIX
MEJIKOB, 3akaH4uBas TuricoM B OonpHuUIle. Okcun kanmbius CaO sBiseTCs BaXKHBIM PEarceHTOM B
XUMHUYECKON MPOMBIIIIICHHOCTH. TaKke OH BaKEeH JJIs1 MAIIMHOCTPOCHUS U METAJUTYPTUH, TOITOMY
BXOJHWT B JECATKY CaMbIX IPOW3BOJAMMBIX BEIIECTB B Mupe. [Ipum momomm MeTauimdecKoro
KambpIUsl TOMY4YaroT Ba)KHEWIIWE METaUlbl [JIi aTOMHOW MPOMBIIIICHHOCTH — TOPUA W ypaH.
KapOoHaT kanbIusi — KOMIIOHEHT LIEMEHTa, a Takxke cbipbe ais nonydeHus CaO u Ca(OH);.
CrekoiibHasi MPOMBIIIICHHOCTh TAaKXKe HE MOKET CYIIECTBOBATh 0€3 OKCHJAa KaJbIUs, BeAb CTEKIIa
Ha 12 % cocTodat u3 Hero. buHapHOoe coeqMHEHHE ATOro MeTajia ¢ YriaepoaoM — KapOuJ Kaiblus
CaC; ucnonp3yloT B X0/1€ CBApPOUHBIX pabOT AJs MOJTYYEHHUs aleTuiIeHa. DTO JajJeKo He MOJHbIA
CIIHCOK O0JIACTEM, TJIe TOT METAJT M €T0 COSAMHEHUS HTPAIOT BAKHYIO POJIb.

lamenas uzBects Ca(OH); moTpebnsiercs B OONBIIOM KOJIWYECTBE IEILTIOI03HO-0yMaXKHOM
MPOMBIIIUICHHOCThIO. TaM €€ HCMOJB3YIOT I TOodMydeHusi rujapokcuaa Hatpus NaOH wus
kapoonara Harpusi NapCOs. WutepecHo, uto runoxioput kameius Ca(ClO); ucmonb3yercs B
OTOEMHMBAIOIIMX KUJIKOCTSX.

Bapun. CtpawHbIn A4

Cynnba y 6apust y>x 00JbHO TUNMYHA. VICTOPUIO €ro OTKPBITUS MOXKET YK€ MPEeANOoI0KUTh
Teneps Jr000i unrtarens. OnHako Bce ke mosicHuMm: B 1774 roxy Kapn Illeene u I'otnu6 [Man
UCCJIEIOBAJIM OJMH U3 CAMbIX TSDKEJBIX MHUHEPAJIOB — TsDKebId mmat. MM ynanoch BeIIENIUTH U3
ATOTO MHHEpaja OKCHJI HEM3BECTHOro MeTauia. I1o Obl1 okcun Oapus BaO. Jlumbs B 1808 romy
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yKe 3HakoMbIid Ham ['. [I3BM mpu mMOMOIIHM 3JIEKTPOJIU3a BbIJEISAET YUCThIA MeTaiul. Hudero HoBoro.
Bce npocro!

bapwuii, kak ¥ CTpOHIMI, OTHOCUTCS K MaJl0 PaclpOCTPAaHEHHBIM JJIEMEHTaM U COCTaBIISET
mmps  5%x10%% maccel 3eMHOI Kopbl. COOCTBEHHBIX MHHEpAJIOB HE HMMEET BBUAY BBICOKOU
XUMHUYECKON aKTHBHOCTH, MO ATOMY IOKa3aTeNII0 OH MPEBOCXOJUT BCE OCTANbHBIE CTAOMIbHBIC
HIeJI0OYHO3eMENbHBIE MeTa/ulbl. CaMbIMU PaclpOCTPAHCHHBIMU MHHEpATaMHU Oapusi SBISIOTCS
6apur (BaSQO,), a Takke Buteput (BaCO3).

Bricokast xumudeckass aKTHBHOCThH JeJIaeT IMPUMEHEHHE YHCTOTO MeETayla JOCTaTOYHO
CIIOKHBIM U O€CIIOJIE3HBIM 3aHATHEM. JTOT METaJUl UCHOJB3YIOT JUIsl yIajeHHs Ta30B U Cepbl U3
crulaBoB cBuHIA U Menu. Oco0oe MecTo B MPOMBIIUICHHOCTH OTBOJAWTCS CIUIaBaM Oapwsi ¢
HUKEJIEM: W3 HUX MPOU3BOMAAT BJEKTPOAbl 3amajibHBIX CBeUed Uig JBUTATeNlell BHYTPEHHETO
cropanusi. OHM e B CBOIO OUYe€peb HCIOJIB3YIOTCS B IOAABISIONIEM KOJHMYECTBE aBTOMOOMIIEH.
CymiecTByeT elle HECKOJIbKO MPUMEPOB HCIOIB30BAaHUS STOT0 METalla, OAHAKO HMX MOXKHO
nponyctuTh. Ha ouepeau coenrHeHus jieMeHTa o HoMepoM 56.

OHUM 13 BaXKHEHIIMX COeTMHEHUH Oapus sBisieTcs ero cyabdar BaSO4. OH HaxoauT camblie
pa3iuyHble  TNPUMEHEHHs, HauyuWHasg  OT  KOHTPACTHOTO  BEIIECTBA  JUIsl  PEHTreHa
KEJTYI0YHO-KUIIIEYHOTO TpaKTa, 10 yTsbkeneHus OankHOT. Hutpar Gapusi Ba(NOs), sBisercs
HEOTHEMJICMBIM KOMIIOHEHTOM »JMayieid. XpomaT u Manranar Oapus (BaCrO; m BaMnOg
COOTBETCTBEHHO) YCIIEIIHO HCIOIB3YIOT B KauecTBE Kpacsiux NUTMeHTOB. [lepxmopar Oapust
Ba(ClO,), sBiisieTcss XOpOIIMM OCYIIAONIMM areHTOM, B TOM BpeMsi Kak nepokcuia BaO, urpaer
BaXHYIO POJIb B IPOU3BOJICTBE MEPEKUCH BOJIOPOAA.

Ho He Bce Tak pamyxHo. PacTBoprMble comu Oapusi o4eHb TOKCHYHBI. KaTnoHbr Oapus Ba**
HEraTHBHO BIUSIOT Ha pabOTy IIaJKONH U CEepAEUHON MYCKyIaTyphl, TOATOMY OTPABUBIIHUECS Yallle
BCEro MorubaroT u3-3a napanuya. byapre kpaiiHe akKypaTHBI IPU padOTe ¢ PACTBOPUMBIMH COJISIMU
9TOr0 MIENIOYHO3EMENbHOTO MeTalla. Ecnu BBl cTanu CBUAETENEM OTpaBlieHUs Oapuem, TO
HEMEIJIEHHO BBI30BUTE CKOpylO momollbs. Iloka oHa Ha moxaxone, cieayeT oOKa3aThb IEpPBYIO
MOMOIIb: TPOMBIBaTh KenyAok 1 % pactBopom cynbdara Hatpus NapSO,, MOMECTUTH HOTHU
MOCTPa/IABILEro B TEIJIO, KaXJble 5 MUHYT /aBaTh MO | CTOJOBOM JIOKKE TOTO e pacTBOpa JUIs
o0Opa3oBaHusl HEpacTBOPUMOTO cyibdaTta Oapus. Ilocie MOUTH MOJOKOM WM K€ CIM3UCTHIMH
OTBapamu. 3HAaHUE XUMHUU MOKET OJTHAXKIbI CIIACTH Ballly UIIN YbIO-THOO KU3Hb.

Paguun. Tpnymd Kropu

Panuit B oTiinumMe OT BCEX OCTaJIbHBIX IIETOYHO3EMENIBHBIX 3JIEMEHTOB HE UMEET CTAOUIIbHBIX
u30TonoB. Eile oHUM OTIMYMEM OT OCTaJIbHBIX METAJUIOB 3TOM MOATPYMIBI SBISETCA TOT (axT,
YTO OTKPHIT OH ObLT HE B 1808 rony u He I'emdpu [3BU. OTKpBITHE ITOTO 3J€MEHTA IPUHAIIICHKHUT,
HaBEpHOE, caMoi M3BecTHOM cymnpyxkeckod mape — IIbepy m Mapum Ckiaanosckoii Kiopu u
Anape-Jlyn [leobepny. B konme 1898 roma ydeHple COOOIMMIM, YTO B XOJ€ HCCIICIOBAHMS
MOBBIIIEHHONH PpaJMOAKTUBHOCTH YPAHOBOM CMOJIKM ObUT BBLACTICH pajuif, KOTOPBIA ObLI
OTBETCTBEHEH 5Ta <JIMIIHEe» u3iydyeHue. OTMETHUM Takke, YTO MOMHUMO paausi, U30BITOUHOE
U3Jy4eHUe MPUXOANIOCH Ha NoJoHUI. CTOUT MOTYEPKHYTh TPYAOI001Ue NEPBOOTKPBIBATENEH: OHU
nepepaboTaiii B T€YEHHE rojla TOHHY OCTAaTKOB ypaHoBoW cMosiku. B 1910 rogy Obin momyuyeH
METAJUIMYECKUN PaUi.

a88

226,0254 +2

Pagun
Radium
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Kak uyuratens yxe morajaics, paaiuil B NPUPOJIE€ MOYTH HE BCTPEYAETCS. DTOT MeETall
210 -
cocraBiser auib 107 % macchl 3eMHOM Kopbl. BeTpeuaeTcst OH B ClI€AOBBIX KOJIMUYECTBaX B
MECTOPOXKACHUSIX ypaHa, TaK Kak SBJSETCS MPOIYKTOM pacraja.

W
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Paauii moutn HE HAXOAWT MPUMEHEHUSA HM3-32 CBOEH BBICOKOW PaJMOAKTHBHOCTH, a TaKXKe
HUYTOXKHBIX KOJMYECTB. Tak OJAMH M3 M30TOINOB pagus 28Ra npereprneBaer anbda-pacnaj, npu
9TOM HCIycKasl alb(da-4acTHIBl. DTy OCOOCHHOCTh WCIOJB3YIOT JIJISl JICUCHUS 37I0KA4eCTBEHHBIX
OMyXOJIed B MOYENOJOBOM cucteMe. BaxkHO, 4TO B 3TOM ciy4yae pak paclpOCTPAHUIICA BHYTPb
KOCTHOM TKaHHU. Tak Kak paguil MO XUMUYECKUM CBOWCTBAM CXO0X C KaJbIMEM, KOTOPBII BXOJIUT B
COCTaB KOCTEH, 3TOT 3JIEMEHT MOXKET MPOHUKHYTh BHYTPh KOCTH. DTO MOBHIIIAET 3P(HEKTUBHOCTH
Tepanuu. Takxke Ha OCHOBE pajidsl M3TOTaBIMBAIM CBETALIMECS KPAacKH, KOTOPBIMU MOKPBIBAIN
nudepbaaTel yacoB. DTO OBLIO CpaBHUTEIBHO O€30MacHO, Tak Kak alb(a-4acTULbI HE MOTYT
MIPOMTH Yepe3 CJIOW CTEKJIa, OJIHAKO Ha JTaHHBIH MOMEHT Oojiee Oe30macHbIe KPAacKU BBITECHWIH
paarOaKTUBHBIE.

Bonopoa. MNepBbIn n cam no cedbe

JIaHHBIN 37€MEHT CTOMT OCOOHSIKOM OT BCEX 3JIEMEHTOB M3-3a CBOMX (DM3NYECKUX CBOWCTB.
KoneuHo, ecnmu paccMarpuBaTh CTPOSHHE aTOMa, a TOYHEE €ro DJICKTPOHHYIO 00O0JOYKY, TO OH
IOXO0X Ha WIEJIOYHbIE MeTaulbl. Y HEro TakXke, KaK y IIEJOYHbIX METaJIOB, BHELIHSS U
€IMHCTBEHHAS IIJII HEro JJICKTPOHHAs O00O0JI0OYKAa MMEET OJWH DJIEKTPOH Ha s-opburtamu. Camwu
cpasunte: H 1s'; Li 1s?2s'. Ho mo CpaBHGHHMIO C IIENOYHBIMH METAIUIAMH, CTOSIIMMH TIOJ
BOJIOPOJIOM, €T0 aToOM O4YeHb Mal. Jla W ero sapo CONEpKHUT BCEro OMUH MPOTOH. B pesymbraTe
3TOr0 €ro CBOWCTBA CUJIBHO OTJIMYArOTCH. Jla, M3-3a 3JIEKTPOHHOM KOH(PUIypaluu €ro CTaBsT B
OJIHY KOJIOHKY C IIEJIOYHbIMH MeTaiamu. Ho Bogopoa Henb3si Ha3BaTh LIENOYHBIM MeTauioMm. U
OH Kak ObI caM 1o cebe.

1

1,00794 +1

Bopopoa
Hydrogen

B nanpHeieM Mbl yBUAMM, YTO BCE DJIEMEHTBHI UMEIOT aHAJIOTH, TO €CTh IPYIHe JJIEMEHTHI,
CO CXOXMMHM cBoMcTBaMH. Ha 3TOM npuHIHUIIE IOCTPOCHA IIEPUOAUYECKAst CUCTEMA 3JIEMEHTOB. Ho
y Bogopojaa HeT aHaysioroB. OH yHHMKaJeH U CTOUT caM 1o cebe. Ecnu B3saTh 10001 Apyroi arom
JTr000T0 JIEMEHTA, TO Y Hero CJI0XKHO 0TOOpaTh BCE 3JEKTPOHBI, 12 U SIIPO MPECTABISET CIOXKHYIO
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CTPYKTYpY M3 NMPOTOHOB M HEWTPOHOB. A €ClIM y BOJIOpOJa O0TOOpaTh 3JIEKTPOH, TO OCTAHETCS
TOJIBKO AJIEMEHTapHAs YaCTHIIA — IIPOTOH.

VHHUKAJIBHOCTh €r0 CBOWCTB OIPE/EIISIeT BHEIHUI BUI HE TOJIBKO HAIIEr0 3eMHOTO MHpa, HO
u Bcelt BceneHHoM. OHa Ha 88,6 % COCTOMT MMEHHO U3 BOAOpOjAa. B pesynbrare TepMOsaepHOM
pEaKIMK OH CTrOpaeT B HeApax 3Be3[ M MPEeBpaIaeTcs B aToMbl renus. K ToMy ke, BeUIETaroIue U3
3BE€3]] B KOCMHYECKOE MPOCTPAHCTBO YCKOPEHHBIE MPOTOHBI HA3BIBAIOTCS COJNHEYHBIM BeTpoMm. U
TaKOW BETEPOK, CKaXKEM MBI BaM, OYCHb Jake cMepTelbHbId. C HUM HEOOXOIMMO CUUTATHCS TPU
MEXKIUTAHETHBIX WM MEX3BE3JHBIX TepeneTax B OyaymeMm. A momamas B 3eMHYIO arMocdepy,
TAaKOW BETep B3aHMMOJICHCTBYET C €€ JJIeMEHTaMH. biiaromapss 3ToOMy MbI MOXKEM HaOI0IaTh
CeBEpHOE CHSHHE.
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CoOCTBEHHO MPOTOH — ATO KAaTHOH BOAOPOJA H'. Eciu on re-HUOYAb HAXOAUT DJEKTPOH, TO
CTAHOBUTCS aTOMOM BOJAOpoJa. B3zaumonelcTBys ¢ aromMaMu KHCIOPOJA, MPOTOHBI COJTHEYHOIO
BeTpa 00pa3yroT MOJIEKYJIbI BOJbI, KOTOPHIE JOXKIEM BHITAAAIOT Ha 3EMITIO.

B naGoparopusix XMMHKH TOJy4arOT Ta3000pasHblii Bojgoponx B ammaparax Kunma mpu
MIOMOIIM peaknuu pazbaBieHHOW cepHOW KucnoTel HpSOs m mumHka Zn. Takke ero momydaror
3JIEKTPOJIU30M AUCTUILUIMPOBAHHOM BOAbl. B 3TOM ciydae Boaa pasziaraercss Ha BOJOPOJ HU
KHCIopo . JIJist yimydIieHus MpOBOUMOCTH BOJIBI B Hee JOOABIISIFOT HEMHOTO COJIH.

[Tpu pabGote ¢ BOJOPOIOM HEOOXOIUMO OBITH KpailHe OCTOPOKHBIM, TaK KaK CMECh BOJIOPOAA
C BO3JIyXOM B COOTHOIIEHHUU 2: 5 00pa3yeT rpeMyudyl0 CMeCh, KOTOpas MpH MaJeHIieid HCKpe
B3pPbIBAETCA.

Bomopoa BXOauT BO MHOXKECTBO Pa3IMYHBIX XUMUYECKUX coenuHeHuii. Hampumep, B cocras
kucnot: HCL, HF, H,SO4, HNO3, H3PO,4 u 1. 1. Ecniu BBl BHUMATEIBHO MPUTIISIUTECH K TOMY, YTO
obmero B 3TuX (QopMynax, TO HAYyYHUTECh MHTYUTHBHO OIPEACNATh, YTO Iepes Bamu (opmyia
KaKOW-TO KHUCIOTHI. Takke OH BXOAUT B cocTaB mienodei u ruapokcuao: NaOH, KOH, LiOH,
Fe(OH)sz, Ca(OH),... Hy u, koHe4uHO e, BOJOPO/I BXOAMUT B COCTaB BceM M3BeCTHOH Boabl H,0.

Bonopon nmeer mupokoe NpUMEHEHUE U BCTPEYAETCsl BO MHOTUX XMMUYECKUX COCTIMHEHUSIX.
Yero crouTr ogHAa OpraHUYEcKass XUMHUs, TJ€ OCHOBY COCTABJISIOT COEAWMHEHHS YIriepojaa C
BOJOpOIOM. Boxopox ucnone3yercs npu npousBoactse ammuaka NHjz, yrineBonoponos, macen, B
Ka4yeCTBE PAKETHOTO TOIUIMBA. TaKye y4YeHbIE IJIAHUPYIOT OCBOMTH TEPMOSIECPHBIA CUHTE3 IS
MOJIYYEHUS ACIIEBOU 3JIEKTPOIHEPTUU.

HNurepecHbiii pakr:
Ecnu Bogopos Kak cieayeT OXJIaAuTh W NPWIOKUTh OUYE€Hb BBICOKOE JIaBJICHUE, TO OH
MEPEXOAUT B MECTAJUIMYECKOEC COCTOSAHUEC. HpaB):[a, yaajloCh MOJIYYHUTb BOJOPOA B TaKOM
COCTOSIHMHU BCCTO HA OJTHY MUKPOCCKYHAY, TO €CTh Ha 1 MUJIJIMOHHYIO JOJIFO CCKYHBI.

MHepTHbIE rasbl

UYro6bl HaliTu B Tabnuie MeHzeneeBa 3J€MEHThI, KOTOPbIE HA3bIBAIOT MHEPTHBIMU Ta3aMu,
HAJI0 TMPOCTO MOCMOTPETh Ha CaMyI0 MOCIEIHIOI KOJIOHKY. WX emne Ha3bIBalOT OJaropoIHbIMU
razamu. CBoe o0llee Ha3BaHME STH 3JIEMEHTHI IMOJIYYWIM OJjarogapss CBOMM CBOWCTBaM: OBITh
MHEPTHBIMH U HE BCTYNATh B XUMUYECKUE peakMU. To ecTh HE B3aUMOAENCTBOBATh HU ¢ ueM. OHu
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KaK KOTBbI, KOTOpBIE TYJISIOT CaMHU 10 cede.

CBoumH CBOMCTBaMH OHHU 00s3aHBI TOMY, YTO BCE HMEIOIIMECS 3JIEKTPOHHBIE 000JIOYKU
IIOJIHOCTBIO 3allOJHEHBl. Y HHUX «BCE €CThb». BBA3bIBaTbCA BO B3aMMOOTHOLICHMSI C IPYrMMHU
DJIEMEHTaMHd MM a0COJIOTHO HeuHTepecHO. IloaToMy Bce MOJEKyJIbl WHEPTHBIX Ta30B —
onHoaTtoMHble. Ho, Bce 3TO 10 Tex mop, MoKa Mbl TOBOPUM PO OObIYHBIE YCiI0BUs. OJHAKO eciu
MBI IIOMECTHUM JTH 3JEMEHTbl B BECbMa JKCTpPEMajbHbIE YCIOBHS, TO JIydlle C HHUMU He
CBA3BIBATHCA. B caMbIX KECTKUX YCJIOBHAX ITH JIEMEHTBHI MOTYT IOTEPATH OJUH WIM HECKOJIBKO
BHEIIHUX 3JEKTPOHOB. A 3TOro OHU He J0O0AT. [loaTOMYy CTpeMsTCs CHOBa 3allOJHUTH CBOU
BHEIIIHUE OpOUTAIIN, 0TOOPAB JIEKTPOHBI Y BCETO, UTO OKAKETCSI PSIIOM.

Takue yciaoBUS BO3MOXKHBI, HalpuMep, B WHAYKTUBHO CBS3aHHOM IUIa3Me, I/I€ aproH
HarpeBaeTcs A0 5-6 ThICAY T'PaayCoB LEJIbCUS, TEPSIET BHEIIHUE AJIEKTPOHBI U 00pa3yeT MHOKECTBO
Pa3MUUHBIX XUMUYECKHX coeauHeHud. IlogpoOHee 00 3TOM MOXKHO NOCMOTPETh B BHIEO
«Macc-cnektpomerp ICP-MS» na mamem YouTube-kanane. Uro Takoe WHIYKTUBHO CBSI3aHHAs
I1a3Ma TaM TOXe PacCMOTPEHO.

Nenun. B yecTb conHua

lenuit  sBisieTCst CTpaHHBIM TPEJACTABUTEJIEM HHEPTHBIX Ta30B. Eciu Bce ocTambHbIE
9JIEMEHTHI JaHHOTO CEeMEMCTBa MMEIOT DJEKTPOHHYIO KOH(HUTypaIuio ns’np®, To y Tenusi TOJIbKO
1. YV remnus Her p-ypoBHS. Ilo ONEKTPOHHOMY CTPOGHHIO OH OONBIIE TOXOX Ha
HIeTIOYHO3EMENbHBIE METAJUIBI, TAK KaK T€ TOXKE UMEIOT BHEIIHIOK OpOUTalb ns?, e n — 1o HOMEp
nepuona B Tabsimie MenaeneeBa (Homep cTpouku). OMHAKO TO CBOMM CBOMCTBaM 3TO MMEHHO
OIaropoIHbIif ra3, a He MeTall. Takke OH HE BCTyMaeT B XUMUYECKHE peakluu HU ¢ keM. [loaTomy
YYEHBIE OTHECIIM €T0 UMEHHO K MHEPTHBIM Ta3aM.

Ecnu BBl 1ymaeTe, 4TO BOJOPOJ — CaMblii MAJICHBKUI aTOM U3 BCeX, TO omrbaerech. CaMblil
MaJICHbKHII aTOM MMEHHO Yy renusd. B ero arome 2 31eKTpoHa W 2 MPOTOHA, KOTOPHIE CHIIbHEE
C)KMMAIOT pa3Mep 3NEKTPOHHON 000104Ku. [Ipr 3TOM 3TH 3IEKTPOHBI KpaitHe TPYAHO OTOPBATh OT

aToMa Ie¢jius.

4,0026 0

Fenun
Helium

I'enmii 6611 OTKpBIT cHavana Ha ConHie U ToiabKo uepe3 13 et Ha 3emie. [Ipuuem Ha 3emite
renuii oOpasyercst 6maromapsi paiuoakKTUBHOMY pacmany suep ypana. Ho o6 atom mozxke. Ecnm
paccMaTpuBaTh XMMHUYECKUH COCTaB BCEJIEHHOM, TO BBIICHUTCS, 4TO OHa Ha 23 % COCTOUT U3
renus, Ha 76 % u3 BogopoJa v TOAbKO 1 % COCTaBISIOT BCE OCTaIbHbIE XMMUYECKUE JIEMEHTHI.
3Be3/1bl, MEXK3BE3THBIN T'a3 — 3TO BCe BOJOpO U renuit. Cam xe renuil odpasyercs B sapax 3Be37 B
pe3yJibTaTe TEPMOSICPHOM pEaKUMHU B3aMMOACHCTBHUS JBYX SJA€p BOJAOpoaa. A 3HEprus,
BBICBOOOIMBIIASICS MPH 3TOM, U3ITy4aeTcsl 3Be€3/laMH B BUJE CBETa M TEIUIA, KOTOPHIE JTOXOMAT 10
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3eminn ot CoiHna.

BriepBrle renuii Havanu npuMeHsATh B 1915 rogy B KauecTBe HAMOJIHUTENS AMPHKaOIeH,
3aMECTUB B3pBIBOONACHBIA BoxopoA. /Jlamee OH Hamen CcBOE IPUMEHEHHE B  TKEION
IIPOMBILIUIEHHOCTH U METAJUTyprui. MHOrue onepanuy Heab3sl IPOBOAUTh HA OTKPBITOM BO31yXeE,
TaKk KaKk B HEM €CTb KHCIOpPOX M a30T, C KOTOPBIMH MOTYT B3aHMOJEHCTBOBATh IIOJy4aeMble
BemecTBa. A renuii — uHepteH. [1oaToMy, eciu 3aMEHUTH BO3YIIHYIO aTMoc(hepy Ha TelueBYIO
IIPY TAaKOM IIPOM3BOJCTBE, TO KA4ECTBO MOIYy4aeMON IPOAYKIIMH PE3KO BO3PACTET.

BceMm HaM U3BECTHO, YTO TITyOOKOBOHUKHU CTAJIKUBAIOTCS € TPOOIEeMOi KECOHHOMN 00JIe3HH, B
pe3yspTaTe KOTOPOH MPH PE3KOM BCIUIBITHH a30T B KPOBHM KHIIUT M 3aKyIIOPUBAET KPOBEHOCHBIE
cocyabl. OTO HPOUCXOAUT H3-3a TOTO, YTO A30T XOPOIIO PAacCTBOPUM B JKUAKOCTSIX. Ecinu B
aTMocdepe, KOTOPOH [IbIIIAT aKBaJAHTUCTBI, a30T 3aMEHMTh Ha TeJIMH, TO MOXHO PEIIUTh 3TY
npo0sieMy, Tak Kak Iejiiii He pacTBOPUM B KHAKOCTAX. W TakuMm «BO31yXOM» Ha OCHOBE TEHs
MOXHO 0€30macHO JblIaTh. TakXke TIeauil NpUMEHsSeTCs B XOpOLIO M3BECTHBIX HaM LENSX —
BO3J1YIIIHBIC HIAPUKU HAIIOJIHSIOT TEJINEM.

TBepaplil reauii HEBO3MOXKHO IOJYYUTh, IIPOCTO OXJNaxzias ero. Jlake mpu Temmeparype,
ONMU3KOM K a0CONIOTHOMY HYIIO, TeIHHA ocTaercs >KUAKUM. [Ipuyem B >KHIKOM COCTOSIHUM OH
o0nagaeT cBepXTeKyuecTbio. OH MOXKET BBITEKATh Yepe3 TPYOOUKH CaMOro MajJeHbKOI'o JUaMeTpa.
UToOBI BCe-TaKU TOJIYYUTHh TBEPABIA TelUil, HEOOXOIUMO JKUIKANA TEeITUH TOMECTUTH IOJ OYCHb
BBICOKOE JIaBJICHUE.

HeoH. HoBbIN

B 1898 rony naHHbI ra3 Obul OTKPBHIT aHIIMYaHUHOM YuWiabsiMoMm Pam3aem. K stomy
MOMEHTY OBLIM M3BECTHBI TOJBKO resinii U aproH. OH CXKIDKAII BO3IYX, a 3aTeM MEUICHHO HCTIapsil
U3 HEro (pakuuy BEIIECTB, UMEBIINX pa3Hble TeMmIreparypbl KuneHus. M1 cHoBa ux coOupai, HO
yxe 1o otnensbHOCTH. [lanee Pam3aii mccinegoBasi MX METONIOM CHEKTpaibHOro aHanmza. OH
noMeIiaia ra3 B CTEKISIHHYIO TpYOKy W IOjaBajl Ha HEro »JeKTpudyeckuid Tok. ['a3 HaumHan
cBeTuThCs. [Ipu 3TOM 3aUCHIBATIUCH CIIEKTPATIbHBIE TUHHUH.

e10

20,1797 0

HeoH
Neon

3/1ech CTOUT MOSICHUTh, YTO TaKO€ CIIEKTP, U YTO M3 ceOs MPEACTaBIAIOT CIEKTpaJIbHbIC
AuHUU. JlaBaiiTe BCIOMHUM 3HAKOMYIO € A€TCTBa paayry. OHa B CBOEM COCTaBE UMEET BECh CIIEKTP
nBeToB. Ecnu cBer paccMaTpuBaTh, Kak HAOOp BOJIH, KakJas M3 KOTOPHIX MMEET CBOIO JJIUHY,
U3MEpSEMYI0O B HAaHOMETpax, TO paayra— 3To Habop Takux BoJH. Eciau ¢ momouipio mpusMbl
Pa3loXKUTh CBET, M3Jy4aeMbI KaKUM-TO IMPEIMETOM WJIM aTOMOM, TO MbI CMOXEM YBHUAETb
OTJIE/IbHBIC JINHAN ¢ KOHKPETHBIMU JJIMHAMU BOJIH. B KayKIOM OTZIEIBHOM CiIy4ae MOIy4acTcs CBOU
HaOop nuHMiA. Pagyra wmmeer monHbBIA CrHekTp. A BOT JApyrue CBEUYEHUS HMEIOT TOJBKO
OIpe/IeIEHHbI Ha0Op JMHUHN, KOTOPbIE HA3bIBAIOTCA CIEKTPAJbHBIMU JUHUAMU. W U1 Kaxzmoro
aToMma, €CJIM 3aCTaBUTh €r0 CBETUTHCS, U3JIy4aeT CBOM HaOOp BOJH, 00pa3yIOUIMX UHANBUAYAIbHBINA
cnektp. [1o 5TuM MHAMBHUIYAIBHBIM CIIEKTpaM, KaK II0 OTIIEYaTKaM IaJIbLEB, MOKHO OIPEIEINTD,
YTO 3a aTOM WJIM BEUIECTBO HAXOAUTCS NIEPE HAMH.



25

TpyOka ¢ HEOHOM CBETHJIAcCh OpPAaHXKEBO-KpPAaCHbIM LiBeTOM. B MomeHTt, kornma Pamsait
HaOJr0/1aJ]1 CIEKTP HOBOI'O HEM3BECTHOIO rasa, B JaOOpaTOPHIO BOILIEN €ro ChIH. YBHUJEB 3TO SIPKOe
CBEUEHHUE, OH BOCKIMKHYT: «New one!». Tak mosBuioch Ha3BaHue HeoH. C JIPEBHErPEUYECKOTO
NEPEBOJIUTCS, KaK «HOBBIW».

Heon nerue Bo3ayxa B 1,44 pasa, B 2 pa3a jierdue aprosa, Ho IIpd 3TOM TsDKeJee renus B 5 pas.
ITpu temmeparype —245,98°C HEOH CTAHOBUTCS KUAKAM. A OXJIagMB €lle BCero aumb Ha 2,6°C,
HEOH CTAaHOBUTCS TBepAbIM. OYeHb MaleHbKUI AHMAana3oH Mepexofa M3 TBEPIOro COCTOSHUS B
AKHJIKOE, a 3aTeM B ra3000pa3Hoe. boiiblie Bcero HeOHa B rOpAYMX 3BE37aX — KPACHBIX TUT'AHTAaX, B
ra30BbIX TYMAaHHOCTSIX.

CBeyeHre HEOHOBBIX JIAMII Bbl, CKOPEE BCEro, BHJENU JUYHO. XOTs ceidac A peKJIaMHbIX
BBIBECOK Yallle WCIOJIB3YIOT CBETOIUO/bI, HO BCTPETHUTHh HEOHOBBIE BBIBECKH MOKETE JI0 CHX IIOP.
[ToBepbTe, X BBl HU C YEM HE MEpEIyTaeTe.

YToOBI MOIYYUTh OJAUH COPOKATIUTPOBBII OaNoH HeoHa, TpeOyeTcs nmepepadboTarh 22 ThICSUU
M’ Bo3ayxa. [Ipm TemmepaType KUAKOrO HEOHA XpaHAT PAKETHOE TOIUIMBO. B KUAKOM HEOHE
IIPOBOJAT 3aMOPO3KY KMBOTHBIX TKAaHEHM U MMUTHUPYIOT YCIOBHUS KOCMHMYECKOIO IPOCTPAHCTBA B
TepMoOapokamepax. 3aMeHss a30T Ha HEOHO-TEIHMEBYIO CMECh, MOJIy4alOT CIEHUAIbHBIA BO3AYX
JUI BOZOJA30B U JIIOZAEH, paOOoTaloUMX MpPU BBICOKHMX JABICHUAX, 4TOOBI M30€XaTh 3MOOIUU —
0011€e3HU, IPU KOTOPOH MPOUCXOAUT 3aKyIOPUBAHUE COCYAOB My3bIpbKAMHU Ia3a.

AproH. CambIn aelweBbIn U3 ceMenucTBa

B 1785 rogy I'enpu KaBenanm oOHapyXui B BO3/1yXe HOBbI HEU3BECTHBIN Ia3, HO HE CMOT
MOHATh, 4eM OH sBisuics. Yepe3 107 ner Yunpam Pam3ail, mpoBOAs aHATIOTMYHBIE OIBITBI, CMOT
YCTaHOBUTb, YTO OTO — HWHEpPTHBIM ra3. llo3gHee ero HasBalmu aproHOM, 4TO C IPEYECKOro
IIEPEBOUTCS KaK «HeAeATeNbHbI». [IpuunHa TOro, 4ro ydeHsle JOJIrO€ BpeMs HE MOIVIH
O0OHapPYKUTh APTOH, 3aKJIFOYAETCS B TOM, UTO OH HHEPTEH M HE BCTYNAET B XUMUUYECKHE PEaKIMU. A
KaK 3aMETHTb TO, YTO HUKaK ceOsl He MposBisieT? 3aaaya He U3 JIETKHX.

AproH Tspkenee Bozayxa B 1,38 pasa. Iloaromy aslmath UM, Kak rejMeM, HU B KOEM CIy4yae
Henb3s. MOXHO IIPOCTO 3aJ0XHYTHCS, TaK KAaK BBIJOXHYTh €0 OYEHb CIOXKHO. [ 3TOro Hazmo
CTaHOBUTBHCS BBEPX HOT'aMHU.

Cwmecs u3 69 % aprona, 11 % azora n 20 % kuciopoaa npuMeHsercs aias Hapkosa. J[o Ttex
1Op, MOKa YEJIOBEK ABILIMT 3TOW CMEChIO, OH cnuT. Kak TOibKO mpecTaer €il ApllaTh, Yel0BEK
IIPOCHINAETCS.

HcrounnkoM aprona Ha 3emie SBISIETCS PaJMOAKTUBHBIN M30TOI K. B xoze ero SIPEHBIX
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MIpEBpaIICHU 00pa3yeTcsl U30TOIl QAr, [Tony4daroT apron B pe3yJibTaTe pas3ieieHus BO3yXa Ha
KHCJIOPOA U a30T, TAC OH ABJISACTCA HO60‘IHBIM MMPOAYKTOM. ApFOH ABJISICTCA CaMbIM JJOCTYIIHBIM U
JIEIIEeBBIM U3 BCEX MHEPTHBIX ra3oB. COBOKYMHOCTh 3THUX CBOMCTB, a Takke TOT (DaKT, YTO OH HE
YYaCTBYCT B XUMHUYCCKUX PCAKIUAX, IPUMCHACTCA B TCX ClIydasaXx, KOTrdad HCO6XOHI/IMO IIpOBOAUTD
KaKHe-TO padoThI C APYTUMHU BEIIECTBAMH, KOTOPBIE MOTYT B3aUMOJIEHCTBOBAThH C KHCIOPOAOM WIIH
a30ToM Bo3ayxa. OHHM MOMemarTcs B aTMOocdepy aproHa, M KHCIOPOJ C a30TOM OoJiblle He
JOCTaBISIOT HeymoOcTtB. Tak, Hampumep, IOHayaly aproH UCIHOJb30BallM B KauecTBe
ra3a-HaloJHHUTENS ISl JIAMIIOYeK, 4TOOBI BOJIb(ppamMoBasi HUTh HE Ieperopaia. 3aTeM aproH Hallelnl
CBOE MPUMEHEHHE B METAITypruH, B TeX Mpoleccax, IAe HEoOXOAMMO HCKIIYHUTh KOHTAaKT
PacIUIaBIEHHOTO METajula ¢ KHCIOpOAOM BO3ayxa. To eCTh aproH MCIONb3yeTcsl KaK 3alluTHas
cpena. Takke aproH MpUMEHSIETCS B TyTOBOM 3JIEKTPOCBAPKE TPYIHOCBAPUBAEMBIX METAIIIOB.

KpunTtoH. He cTpalueH cynepmeHy

OTOT WHEPTHBIM Ta3 OTKPBUI BCE TOT K€ YWIbsIM Pam3ail, 4TO He yJIMBHUTENHHO, TaK KakK OH
3aHMMAJICS. MCCIEIOBAaHUSMM, CBA3aHHBIMHM HMMEHHO C HMHEPTHBIMU razamu. Ho naHHOe OTKpbITHE
MOJYYHUJIOCH CIIy4aiiHO, KaK U MHOTHE JIPYTHe 3HaYMMBbIe OTKPBITHS B CAMBIX pa3HOOOPa3HBIX 00JIacTIx
Hayky. OH IBITAJICS BBIAEIUTH T€IUI U3 BO3/AYyXa, HO Y HErO 3TOro He MoJyduaock. OHAKO B CIEKTpe
TSDKEION (ppakiy OH OOHAPYKUII JKENITYIO U 3€JIeHYIO JIMHUU B T€X MECTax, Iie MOA0OHBIX CIe/I0B HE
OCTaBJIST HU OJMH H3BECTHBIN 3JeMeHT. BbIBoa OblT O4YeBHMIEH: OOHAapY)KEH HOBBIM XUMHUYECKHUIM
a7eMeHT. Ero Ha3Bajlu KPUIITOHOM, YTO O3HAYaE€T «CKPBITHBIWY.

Kr 36

83,798 +2
KpunTtoH
Krypton o

["a3000pa3Helif kpunToH B 2,87 pa3a TsbKenee BO3IyXa, a KuAKUM B 2,14 pasa Tsokenee Bojabl. Tak
e, KaKk U aproH, KPUIITOH MMEEeT Mallblii TeMIlepaTypHbIM IMana3oH MEXIY >KUIAKUM U TBEPAbIM
cocrosHusMH. Temmeparypa ruaBnenus —156,6°C, a temnepatypa kunenus —153,9°C. Ortor daxr
CBHUJIETEJILCTBYET O TOM, YTO ATOMbl HHEPTHBIX Ta30B HMMEIOT cJalble CHJIBI MEXMOJEKYJISPHOTO
B3anMo/ieiicTBUs. TO €CTh CHIIBI, KOTOPBIE CBA3BIBAIOT MOJIEKYIIBI MEXK/TY COOOM.

Kpunron nocratouno penkuii u paccesHHbsll ra3. Ho ero coxgepxanue B atMocepe MoCTeneHHO
(04eHb MEVIEHHO) BO3pPAacTaeT, TAK KaK €r0 «BBIIBIXAI0T» HEKOTOPBIE MUHEPAJIbI, COAEPIKAILUE ypaH, B
KOTOpBIX OH 00pa3yercsi B pe3yibTaTe sACpHbIX peakiuid. YToObl MOJy4YHUTh OJMH JIUTP KPHIITOHA,
HEo0XoauMo mnepepaboTaTh Oojiee MWIIIMOHA JIMTPOB BO3AyXa. Tak Kak KpUITOH — 3TO yxke Ooiee
TSDKEIBIA JJIEMEHT, B OTJIMYME OT IeNlMs, HEOHAa M aproHa, TO BHEIIHAA 3JIEKTPOHHass 000J04Ka
HAaXOJUTCS Ha OOJIBIIIEM PACCTOSIHUH OT sifipa. DTO MPUBOAUT K TOMY, YTO BHEIIHHE 3JIEKTPOHBI HE TaK
CHJIBHO CBSI3aHBI C AIPOM, KaK y IPEIbIAYIINX HHEPTHBIX I'a30B.

< 1
.---..\
LPF-

Yame Bcero KpUNTOH NPHUMEHSETCS BO BCEX TEX K€ JlaMIlaX HAKaJMBaHMs, TaK KakK €ro
HCIOJb30BaHUE IMO3BOJIAET MPOJUIMTh CPOK CIIY:KObI Takoil Jamiibl B 2-4 pa3a. OH XyKe, YeM aproH,
NPOBOJUT TEIUIO U B HEM BOJIb()paMoOBas HUTh MEHbIIE paclbulseTcs. Takke yMEHbIIaeTcs 00beM
KoJIOBI. Takue JIaMITbl, €Clii ceiiyac M He UCIOJIB3YIOTCS B OBITY, TO B JIAKOKPACOYHOW M TEKCTHIILHOM
IPOMBIIUIEHHOCTH IOpPOM NPUMEHSIOTCA, B TOM 4YHCIE€ B KAaueCTBE MOIIHOIO HCTOYHHUKA
WHPPAKPACHOTO H3ITyUCHUSI.
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KceHOH. O4yeHb Apkum

OOHapyXKUTh JTaHHBIA AJIEMEHT — 3aj1ada JIOBOJLHO cioxkHas. B 1 m® Bozmyxa comepxkutcs 9,3 1
aprona u Bcero 0,08 mur kceHoHa. PaboTan Hal ero OTKPBITHEM BCE TOT JKe YHIIbsIM Pam3aii B KOMIIaHUH
C aHITIMYaHUHOM-Te3Kol YuiibaMoM TpaBepcoM. OHM BCe TaK K€ CHKIKAIM BO3LyX U Pa3Aeisuld €ro Ha
dpakuy U3 pa3HBIX ra3oB. JTa mapa nepepadortana okoio 100 T KUAKOTO BO3MyXa, W Ka)IbId pa3s
MOCJI€ BBIIEJICHHUS M OYMCTKH KPUIITOHA BCE PABHO OCTABAJICSA OCTATOK. DTOT OCTATOK B AJIEKTPUUYECKOM
paspse CBETHICS, JaBasl yIUBUTEIbHON KpacoThl T0JyOOBaThIN CHEKTP B 001acTAX OT OpaHKEBOM 10
¢uoneroBoii. Kak MBI TMOMHUM, KaXIbIH SJIEMEHT HMMEET CBOM HAOOp CHEKTPaJbHBIX JTMHHMA.
[ToryueHHbI HOBBIM HaOOp HE OBUT MOXO0K HU HA OJUH paHee W3BECTHHIN. BhIBoJ HampammBaics cam
co00if: MmoJlyueH HOBBIM XMMHUYECKUH d37eMeHT. Ero Ha3Baimu KCEHOHOM, YTO B TEpPEBOJIE O3HAYaeT
«aYIKONN.

«UyXuM» OH CTall O MPUYMHE TOTO, YTO BpojJe Obl WHEPTHHIN ra3, HO y4eHbIe HAIUIN TEPBBIC
XMUMHAYECKHE COCAMHEHHS WUMEHHO ¢ KCEHOHOM. DTOT (akT, KOHEYHO, HEMHOTO CMYTHJ YYEHBIX, HO
BCKOpE OHM BO BCEM pa300pannch, U BCE BCTAJ0O Ha cBOM Mecta. Yem Oonbmie aTom, TeMm cialee
CBS3aHBI C SIIPOM BHEIIHHWE 3JEKTPOHBL. [103TOMy HX jlerye moTepsTh M 3aT€M BCTYIHUTh B PEaKLUU C
KeM-HHOY/Ib, y KOTO MpOIIe 0TOOPaTh SJEKTPOH.

Xe >

131,29 +6
KceHoH
Xenon ®

Jo 1961 ropa cuuTanoch, YTO HMHEPTHBIE Ta3bl HE MOTYT BCTYNaTb B PEAKIMU C JIPYTUMHU
BelecTBaMU. Bepa B MHEPTHOCTD Obli1a aOCOMOTHON. 3HAYUT M XUMHUKaM 0C000 J1eaTh HEUero ¢ 3THMU
aneMeHTaMu. [IoXMMHUYNTE-TO HEe MOMy4HuTCs. MaKCMMyM NEPETOHATh ra3bl U3 OJHOTO COCY/a B APYTOM.
Onnako ydvenslii u3 Kananpl bapriert mpoBoaun ombIThl ¢ rekcadropuaoMm mmiatiel PtFg mpu
KOMHATHOW TeMIIepaType U TOIYyYWI TBEPAOE >KEITO-OPAHKEBOE BEIIECTBO, KOTOPOE SBISIOCH
rexcagroporaTuHatom kceHoHa Xe[PtFg]. Mano Toro, 4to Ob1710 JOKa3aHO, YTO MHEPTHBIN ra3 KCEHOH
MOYKET y4acTBOBaThb B XMMHMUYECKUX PEAKIHSIX, TAaK ¢ HUM MOXHO NPOBOJUTH U JIPYTHe XUMHUYECKHUE
npeBpaiieHus. JJaHHoe OTKphITHE B MUPE XUMHH NOHAYaly ObLJIO BOCIPUHATO B IITHIKU. B 3TOT akt
HE XOTEJIN BEePUTb.

B 1979 rogy npu aeiicTBUM BBICOKOT'O JABJICHUS HA 3aMOPOYKEHHBIN KCEHOH yJaJ0Ch IOJIYYHUThb €TI0
B MeTaJuIMueckoM coctossHuM. OH  okasaincs  cBepxmpoBogHukoMm. IlpaBma  temmnepaTypa
CBEPXIIPOBOAMMOCTH 0K0JI0 —266°C.

O npuMeHeHUM KCEHOHa Bbl M CaMU 3HaeTe. Bbl, HaBepHOE, CIBINIAIM NP0 KCEHOHOBBIE JIAMIIBI
aBTOMOOMNEH. B Takux namMmax CBETHT AyroBOW paspsii B KCEHOHE, HAaXOMAAIIEMCS IOJ] BBICOKHM
nasiieHeM. CBeT MOsIBIIIETCS MTHOBEHHO Iocie BKIOYeHHs. OH OYEHb SIPOK M €ro LBET OJIU30K K
6enomy. Ha HEro Mo>kHO CMOTPETh TOJIBKO depe3 pUiIbTp, TaK Kak Ij1a3a He BBIJEPKHUBAIOT TAKHUX SIPKUX
aydeld. [loaToMy mocTeneHHO KCEHOHOBbIE (hapbl 3alPEIIAlOT, XOTS BBIMJIIAT OHU O4eHb 3((EKTHO.
KceHoH, Kak ¥ KPUIITOH, UCTIOJIb3YeTCs B OCBETUTEIBHOI TEXHHUKE B Apyrux obnactsx. Hanpumep, rae
TpeOyeTcs MpaBUiIbHAs I[BETONEpeaaya, TO €CTh NMpHU CheMKax ¢uibMoB. KoHEYHO, MX Bce CHIIbHEe
BBITECHSIOT JIPyTrie HCTOYHUKH CBETa, HO MOPOH 6€3 KCEHOHOBBIX JIaMIl He 000MTHUCH.

Taxke coenMHEHUs KCEHOHA cO (TOPOM IMPHUMEHSIOT Ul XPaHEHUs U TPAHCIOPTUPOBKH CaMOIo
KCEHOHA U arpecCUBHOIO GTopa.

PapoH. PaanoakTMBHbLIA U UHEPTHbIN
OTKpBITHE pafoHa MPOUCXOIUIIO HECKOJIBKO pa3. [IpuueM kax10e HOBOE OTKPBITHE HE ONPOBEPrajio
npeaplayiee, a gononadsiao ero. B mepuox 1900-1904 roga Pesepdopn m Oysue, Pamzait u Copnw,
HebbepH, JlopH HE3aBUCHMMO Jpyr OT JApyra Mpojobkamu pabotel cympyroB Kroopu B obnactu
pPaaMoOaKTUBHOCTH. Bce OHHM COBEpIIMIM OTKPBITHE «HOBOTO JJIEMEHTa», OOHapyXHB HOBBIE
paaroaKkTUBHBIE Ta3000pa3Hbie 37eMeHThl. Ho mo (akTy Bce OHM OTKPBUIM PaTuOAaKTHBHBIE W30TOIIBI
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OJIHOTO M TOTO € 3JEeMEHTa — pajoHa. B Te BpeMeHa He ObUIO MOHATUS O HEUTpPOHAX, MPOTOHAX W
YCTPOMCTBE aTOMA U, B YACTHOCTH, A1pa.

Bce OTKpbITBIE «HOBBIE 3JEMEHTBD» HWMEIM pa3Hble MEpPUOJBI IOJypaclaza, Mo KOTOPbIM HX
COOCTBEHHO M HAEHTH(HUIMPOBATH. JJOPH OTKDBUI CaMBbIil JOITOKHBYIIHMI H30TON “’Rn ¢ TIEpHOIOM
nomypacrnaza 3,82 aus. OH 06pasyeTcs B IENOUKe PagroaKTUBHOTO pacnaaa ~°U. Pesepdopa u OysHe
otkpbimn  m30Tonm 2°Rn ¢ mepumomoM momypacmaza 54,5 cexymael. OH oOpasyercs B IEHOYKE
pasnoakTUBHOTO pacrajga Topusi. JleObepH TOKEe OTKPHLI WieHA PaJHMOaKTUBHOTO CEMEICTBa TOPHS, HO
msoron “°Rn ¢ meprogoM momypacmana 4 cexyHmbl. Tak Kak BCE OHH OBUIM MOMYYCHBI M3 TBEPIBIX
MHHCPAJIOB, TO HAa3bIBAJIUCh SMaHAIIUAMMU. 3M2HI/Ip0BaHI/Ie — OTO BBIACJICHUC Ta3a TBCPAbIMU TCJIAMU.
[To3xe maHHOMY 53J€MEHTY ObLIO MOJOOpPaHO Ha3BaHME DPAJOH, KOTOPOE CO3BYYHO C HA3BAHUSIMHU
Jpyrux HHEPTHBIX T'a30B: HEOH, aprOH, KPUIITOH, KCEHOH.

[Ipumenenne pamoHa OOYCIOBICHO €ro CBOWCTBAaMH. Tak, HampuMmep, €ro paanoaKTHBHOCTh
NpUMEHsETCS B MeauuuHe. M3 3Toro snemeHTa AenaroT PAaJOHOBBIE BaHHBL: B BOJE PaCTBOPSIOT
MHUKPOKOJIMYECTBA PaJIOHA, a 3aTeM MaIeHThl NPUHIMAIOT TaKie BaHHBI. BIpixate pagoH HeOe30macHo.
Mano Toro, 4ro OH paJUOAaKTUBEH, TaK W €ro JOYEPHUE MPOIYKTHI JEJIECHUS TOXKE PAJUOAKTHBHBI.
[ToaTomMy npu IIprieMe BaHH BO3yLIHOE MIPOCTPAHCTBO U CONEP)KUMOE BaHHBI Pa3/IEIsIOT, U MALMEHT HE
JABIIIUT UCITAPCHUSAMU U3 BOOBI.

Takxe ObUTO OOHapyX eHO, YTO B TOJI3EMHBIX BOJAaX BOJMU3M 3EMIIETPSICEHUN TOBBIMIACTCS
KOHIICHTpAIUS PaI0HA JI0 CAaMOT0 3eMJIETPSICEHUS. DTOT (aKT CTAIN MPUMEHSTH JJIs1 TPOTHO3UPOBAHUS
3eMIIETPSICEHUH.

OraHecoH. lNocnegHun
910 118-b1ii U camblii OCIETHUN XUMUYECKUH 2JIEMEHT, KOTOPBIN YaJl0Ch CHHTE3UPOBATh YUEHBIM.
N3BecTHO npo HCEro COBCEM HCMHOIO: OH OTHOCHUTCA K HWHCPTHBIM TIa3aM U 06J'Ia,Z[aCT
PaaAnOAKTHUBHOCTBIO. O XUMHUUYECCKUX U (1)I/I3I/I‘I€CKI/IX CBOMCTBAX TOBOpUTH CJIOKHO, TdK KaK B Z[y6H€
6BIJ'IO MMOJIY4YCHO BCCTO 3 aToMa oraHecoHa. XBaTHUT ITaJIBIIEB O,HHOﬁ PYKH, LITO6I:I nepecunTarb, U TO,
JIMITHUEC OCTAHYTCA.

Og118

[294] 0
OraHecoH
Oganesson @

CyIecTBYIOT JIU 3JIEMEHTBI IIOCIIE OraHecoHa, Hanpumep 119, 120 u 1. 1., nOKa HUKTO HE 3HAET.

118-p1ii HyeMeHT Ha JaHHBIH MOMEHT SIBJSIETCS KpaeM Haykd o BemiecTBe. [Ipeamomaraercs, 9to
I7Ie-TO TaM BO3MOXHO CYIIECTBOBaHHME CTAaOMJIBHBIX HM30TONOB Pa3HBIX ieMeHTOB. Ho 3To Bompoc
Oynymero. Bo3aM0o)xHO IMEHHO TbI, IOPOTON YHTATENb, BEIYUUIIbCS HA (PU3UKA-SJIEPIIMKA U 3aMEIIbCS
JTAaHHBIMU UCCJIeIOBAHUSIMH B HAYYHOM MHCTUTYTE B ropoje /lyoHe.

Ha 3amemky:

Hauunas ¢ BuCcMyTa, BKIIIOUUTEIBHO, BCE 3JIEMEHTHI A0 118-0ro MMEIOT TONBKO PaJMOaKTHBHbBIC
U30TONbl. PaHO MM mo3aHO OHM pacmamyTcs ¢ 00pa3oBaHHEM CTAaOWJIBHBIX W30TOMNOB JIPYTHX, Ooiee
JIETKUX DJIEMEHTOB.

CTouT OTMETHThH, YTO OTAHECOH BIEPBBIE CHHTE3MPOBAH M ONPE/AETCH, U ObUI MOJyYeH WMEHHO
HOBBIM 3JIEMEHT, B HAy4YHOM HWHCTHTYTE€ B roponae JlyoHa MoOCKOBCKOH 00JaCTH KOJUIEKTHBOM IIOJ
pykoBoactBoM HOpusi LonakoBuuya OranecsiHa. [IpaBo naBaTh MM HOBBIM OTKPBITBIM 3JIEMEHTAM
JaeTcsi X MepBOOTKpbIBaTessiM. KosuiekTuB, paboTaBIIMK HajJ €ro CHUHTE30M, BBIABUHYJ BapUaHT
«OTraHecoH». 3/1eCb OTMETHM, YTO BBIJIBUTA€MOE Ha3BaHME JIOJDKHO ObITh yJOOHBIM B MPOWU3HOIICHUU
MPaKTUYECKH Ha BCEX sA3bIKax Mupa. M1 okoHUaTenpHOE pelleHHE MO MPUCBOCHUIO UMEHU NPUHUMAET
mexayHapoaHas komuccus: u3 MIOTTAK/TUPAC (International Union of Pure and Applied Chemistry/
MexayHapoIHbIN COI03 TEOPETUYECKON U TPUKIIAJHON XUMHUH).
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[Tocne monrux oOCYXAEHMHA M HEOCTIOPUMBIX J0Ka3aTeabCTB, YTO 118-bIif smeMeHT ObLT MOTyuyeH
UMEHHO KOJICKTUBOM yueHbIX 3 [lyOHbl, B 2016 tomy wxommuccuss MIOITAK mnpussiia pernienue
YTBEPAUTH HA3BAHUE OTaHECOH. DTO BTOPOM Cllydal, KOrJa UMs HOBOMY 2JIEMEHTY, Ha3BaHHOI'O B YECTb
€ro NEepBOOTKPBIBATENS, AAIOT MPH KU3HHU CaMOro nepBOOTKphIBareis. Hampumep, DUHIITENHH coBceM
YyTh-4yTh HE JOKUJI JO IPUCBOEHUS 99-0My 3/1€MEHTY UMEHHU SMHINTEHHUN.

FanoreHbl

B crnenyromem cronbiie, KOTOPbIi HAaXOAMUTCS cjieBa OT MHEPTHBIX Ta30B, HAXOMISATCS JJIEMEHTHI,
KOTOpbIE HA3bIBAIOT rajOreHaMHu.

Bce onu umeror nsznp5 KOH(UTYpALMIO BHEIIHEH 3JeKTpOHHON o0ojouku. Kaxaomy u3 HHX HE
XBaTaeT BCETO OJJHOTO JEKTPOHA, YTOOBI MOTHOCTHIO 3aMOJHHUTD IECTHIO ANEKTPOHAMH CBOM BHEITHUI
p-ypoBeHb. I Bce OHM CTpemsTCs CAenaTh 3TO, YTOObI OBITH TAKMMHU K€, KaK MHEPTHBIE Ta3bl. DTO
CTpeMIIeHHEe, COOCTBEHHO, U OTIPEeIIIeT XUMUIECKHE CBOWCTBA JAHHBIX 3JIEMEHTOB.

[Tpome Bcero oToOpaTh SJEKTPOH Y IIEIOYHBIX MeTauioB. OH y HUX BCEro OJWH Ha BHEIIHEM
ypoBHE. Jl0 3amojHEHUs BCEro ypoBHS OYE€Hb JAaleKo. 1103TOMy MBI €KEIHEBHO CTalIKMBaeMcs ¢
TaKUMH COEIMHEHUSIMH, KaK camasi 0ObIYHas moBapeHHast cosb. IT0 xjopun Hatpus NaCl. Coennnenue
XJIOpa — raJIOreHa ¥ HaTpHsl — IIEJI0YHOr0 MeTalla.

Coenunenns (ropa nHaszpiBator (ropunamu (KF), coemmnenust xmopa— xiopuzamu (NaCl),
coenuHeHust Opoma — Opomugamu (KBr), coequnenus iona — nonunamu (KI). Bee mocrarouno mpocto
Y 3aIIOMHHAETCS JIETKO.

[Tpryem camblif «3710i» M3 BcexX TrajoreHoB — 3To (rop. Ero atom camblii ManeHbKUIl U3 HUX,
MOATOMY JKEJIaHUE MOJYYHTh BCETO OJHMH DJEKTPOH caMoe Ooibiioe. Y OCTaTbHBIX TaJOr€HOB BCE
Oosbiie 1 OOJIbINE HIIEKTPOHHBIE 000JIOUKH, BHEITHHUIA IEKTPOHHBIN YPOBEHb BCE NANBIIE U JAbIIe OT
A1pa, MO3TOMY JKEJIaHHE IMOJIyYUTh €LIe OJUH AJIEKTPOH Bce MeHblle. Ho 3T0 He 3HauMT, YTO OHM
Oe3onacHee. Hert, koHEuHO *e.

3TO CBOMCTBO TAaK)Ke XOPOIIO BUIHO, €CIIH B3STh, HAPpUMEp, pacTBop noauaa kanus Kl u 106aButh
K HeMy OpoM Br. ¥V Opoma sxenanue OoJjbliie, MO3TOMY OH BBITOHHT HOJ M3 COSIMHEHHUS C KaJIWeM H
oOpa3zyet 6pomu kamus. [Ipu 5ToM BBIIEIUTCS dNIeMEHTapHBIN o I, MMerommii KOpUYHEBBIN I[BET.

2Kl +Cl, — 2KCI+ I,

OtmetuM, 9TO NpU HOpMabHBIX yenoBusix (25°C u 101,3 kIla) iox TBepabIit. ANTEUHbBIH ke HOT
apisieTcss Oonee cioxHbIM coeauHenueM coctaBa K[I(I2)]. O XuMuum Takux COEIMHEHHH YHUTaTENb
MOJKET Y3HAaTh yXkKe B BY3e€.

Eciu e aromam TrajoreHoB HEOTKyZa B3ATb JIEKTPOHBI, TO OHHM COEIMHSIOTCA C TaKUMHU HKe
aTOMaMH TaJIOTEHOB, KOTOPBIE €CTh MOOIN30CTH. [103TOMY BCE MOJIEKYJIBI TaJIOT€HOB JByXaTOMHEIE: Fy,
Cly, Bry, . UHnekc 2 crpaBa BHH3Y OT CUMBOJIA DJIEMEHTA TOBOPUT O TOM, YTO B JaHHOM MOJIEKyse 2
aToMa 3Toro 3eMeHTa. Ho eciii OHM Ha CBOEM ITyTH MOBCTPEUYAIOT KAKOE-TO BEIIECTBO, KOTOPOE UM IO
3y0aM, TO OHH €ro PO TOPUPYIOT, MPOXIOPUPYIOT, MPOOPOMUPYIOT WK TIPOHOTUPYIOT.

dTop. 310 BOMNMOTH

®dTOp — caMbIil aKTUBHBIH, CaMblii PEaKIIMOHHOCTIOCOOHBIH, CaMbIil 3JIETKPOOTPHUIIATESIIHLHBIN, CaMBIi
arpecCUBHBIN, CaMbIH 3710 B XUMUYECKOM IMOHUMaHUU. Eciu BeI nMeeTe neno co gropom, To Oynpre
KpaiiHe akkypaTHbl. OH BCTyNaeT B XMMHMUYECKHE PEAKIMM NPAKTHYECKU CO BCEM, YTO BCTPEUYAET Ha
cBOeM IyTu. Beap eMy Tak HyXeH 3TOT €JUHCTBEHHBIH 3JIEKTPOH, YTOOBI MOJTHOCTHIO 3aBEPIIUTH CBOIO
BHEILIHIOIO 3JICKTPOHHYIO 000JI0uKy. B ero mnoBeneHuum Bce NOAYMHEHO MMEHHO 3Tod nenu. OH
HACTOJIBKO «3JI0W» M JKaJHbIM, UTO JlaXke CIOCOOEH BCTYIAaTh B PEAKIHIO C MHEPTHBIMU T'a3aMH, JHILIb
OBl 3aI10JIy4YUTh 3TOT HECYACTHBII BOCBMOI 3JIEKTPOH.
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Hons! (F') n arombl pTopa 04eHb Malibl, TOATOMY, 00pa30BaB CBs3b C KAKUM-JIHOO APYTUM aTOMOM,
OTOpBaTh €ro KpaiHe Tspkeno. K Tomy ke, 3/1ech ellle HauMHAaeT UrpaTh POJIb FE€OMETPUS MOJIEKYIL
Ja-na, MojeKyasl HMEIOT ONpEeeNCHHble TIeoMeTpuYecKue (GOpMbI, JTOCTATOYHO TOYHBIE YIJIbI,
olpeJiesieHHbIe JUINHBI cBa3ei. Hanpumep, MonubaeH obpaszyer coeinHeHHe co (GTOpOM, MPUCOETUHSI
IEJBIX 1IeCTh aTOMOB GTopa (MoFg). Ecu B3sTh Apyroii ranorer O0NbIINX pa3MepoB, HApUMeEp, O,
TO OH 00pa3yeT C TeM k€ CaMbIM MOJHMOJCHOM MOJIEKYITy, COJACpPXKAaIlyl0 TOJBKO TPU aToMa Homa
(M0|3).

Kak Mb1 yxe ckazanu, (TOp CaMblii 3J€TKPOOTPHUIATENBHBIA 31eMeHT. 10 ecTh OH CcIocoOeH
NPUTATUBATH AJIEKTPOHBI CHJIbHEE BCEX OCTANBHBIX. B MOTOKE (TOpa rOpuT Aa)ke BOJA, C BBIACICHUEM
kucinopona. Tenepb Bbl MOHUMAeTe, YTO (TOP BHITOHSAET M3 MOJIEKYNbI BOJBI caM KUCI0poA. OOBIYHO
0]l TOPEHUEM IMOHMMAIOT B3aUMOJEHCTBUE KAKOIO-TO BEIIECTBA C KUCIOPOAOM. 31€Ch K€ TOpEHHE
UJIeT He U3-3a KUCIIopo/a, a u3-3a (hropa. Taxke B cTpye ropa ropsAT Takue He TOPIOYNe BEIIECTBA, KaK
acOecT, KUpIUY, pa3inyHble MeTaibl. KpeMHUi U qpeBecHbI yrojb BOBCE CAMOBOCIUIAMEHSIIOTCS B
notoke ¢ropa. SIBHO HampammBaeTcsi BOIPOC: a KaK k€ TYLIMTh Takoe Bo3ropanue? OTBeT OaHalseH:
1100 MpeKpaTHTh AOCTYN (Propa, MO0 T0KAATHCS, KOra Bech (prop mpopearupyet u Bce croput. drop
C TPEUECKOro MepeBOAMTCS, KaK «paszpymarouuit». M ato umsa emy 6onee yem noaxoaut. K tomy xe,
CTOUT OTMETHUTH, YTO (PTOP OUEHHb TOKCHYEH, YTO JENIAeT €r0 OUYeHb OMACHBIM U TPEOYEeT OCTOPOKHOCTH
npu paboTe ¢ HUM.

B nagame XVIII Beka Obiia oTKpbITa MoiaBukoBas kuciora (HF). M3 Hee BnepBble ObLT MOMyYCH
razoobpasueiii prop Kapaom Buibreasmom Illeene. Tak kak ¢prop o4eHb TOKCHUYEH, O YeM HE 3HAIH
yueHbI€ TeX BPEMEH, TO U MOCTpaJalyd OHM OT HEro He Mayo. AHrnuiickue XUMHKH Opatbs Tomac u
I'eopr Hokc mneltanuce noiyduTh ¢rTop. B wmrore mepBwlii moru0, a BTOPOH CTal HHBAJIUIOM.
Amnanoruuno 3akoHumwin cBoro ku3Hb JI. Huknmec u II. Jlaiter. I'emdpu [[PBu, yuenslil, Brepsble
NOJYYMBIINM HATPUH, Kajuii, MarHui, KalblLWH, CTPOHLIUM, Oapuil B pe3ylbTaTe MONBITOK MOJIYYUThH
¢drop cunbHO oTpaBuics u Tsxkeno 3adonen. XK. I'eii-Jlroccak u JI. Tenap Toke MbITAINCH MOTYYUTh
(GTOp, HO TOJBKO MOTEPSIM CBOE 3I0POBbE MPHU ITUX IMOMBITKAX. TakkKe MBITAIUCH MONYyYUTh (GTop A.
JlaByasbe, M. @apazeii u 2. @epmu. [lonyuuts He MOTYYMIH, HO 3aTO OCTAJIUCH KUBBI U 310poBbI. Kak
BUJIUTE, B CIIHCKE «HEYJAYHUKOB» 3HAYATCS TaKUE BEIUKUE (PAMUIMU, KOTOPBIC 3aJIOXKHIU OCHOBBI
coBpeMeHHbIX HayK. Ho ¢rop um He naBancs u ctpemuiics yOUTh CBOMX MepBOOTKphIBareneil. [Ipsmo
CEPUIHBIN KWUIEP BEIUKUX YUEHBIX.

Pabota co ¢Topom oueHp omacHa. Maneias OIUIONIHOCTh, W y YeJOBEKa pa3pylIaloTcst 3yObl,
HOI'TH, CTAHOBSITCSI XPYIIKUMU KOCTH, KDOBEHOCHBIE COCY/IbI B CBOIO OUEPEIb CTAHOBATCS JIOMKHMU.

Tonmpko 26 wroHs 1886 roma ¢panmysckmii XuMuKk AHpu MyaccaH TpyM TOMOIIM AJIEKTPOIH3A
6e3BoiHOTO (pTOpHCTOrO BOAOpOAa Tpu TemmepaType — 23°C cMor moiyduTh ra3000pa3Hbiid GTOp.
OnexTpoausep ObUT CAeNlaH U3 IJIATHHBI, a 3JIEKTPOJbl M3 CIUlaBa Upuaus U iatuHel. Ho u 310 He
cracaio ot odpasytorerocst propa. OH HOCTENIEHHO pa3benal eKTponusep. CTOUT OTMETHTh, UTO U B
HACTOSIILIEE BpEMs DJIEKTPOJIU3 SBISETCA E€AMHCTBEHHBIM crocoOoM mnonydeHus ¢ropa. Toibko
MPOMBILUICHHbIE YCTAHOBKHU JIENIAI0T U3 MEAM, HUKEJS, CTaIU U TpaduTa — Oosee AelIeBbIX MaTepraloB.

®dr1op, a TOUHEE €ro MHOIOYMCICHHbIE COEAMHEHMs MMEIOT O4eHb IIUpoKoe npumeHeHue. Camoe
OaHanbHOE, KOTOPOE BBl MOXKETE BCTPETHUTh — Te(iuoH. VM NOKpBIBAIOT CKOBOPOJIKH, Jeias WX
AQHTUIPUTAPHBIMU.

C nmomorsio (pTopa IenaroT GTOPOIIIACT, KOTOPBIM MPUMEHSIETCS B XMMUYECKON MPOMBIIIIICHHOCTH.
Hanpumep, B 4eM-TO Hal0 XpaHUTh KOHIEHTPUPOBAHHBIE KUCIOTHI. IIpOCTO cTanbHBIE €MKOCTH HE
HNOJOUAYT — uUX paszbecT. [loaToMy B HHMX JenaroT BKIAABIIN U3 (TOpoIiacta U TOJBKO ITOTOM
3anuBatoT KUCHoThl. Co (roporiacToM OHM He pearupyroT. Takoif MeTox 3allMThl €MKOCTEeH
Ha3blBaeTCs (yTepoBKOH. 11 B TaKuX €MKOCTSX MOKHO 0O€30IIaCHO XPAaHUTh Ty XK€ CaMylO IJIABUKOBYIO
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KHCJIOTY. A OHa B CBOIO Ouepe[bh NPHUMEHSETCS B CTEKOJbHOH, HE(QTSHOH, MHINEBOW, aTOMHOM,
METAJLTYPTUIECKOM, XUMUYECKON, OYMaXHON M IPYTHX OTPACIISX MPOMBIIIICHHOCTH.

B tonHe BombI comepxutcs okoio 0,2 Mr ¢Topa B BUAE ero coequHeHuid. Jlake B cocTaB 3yOHOI
smamu BxomuT 0,02 % d¢ropa. be3 nero 3yObl ObicTpo OBl CrHHMBaJIM OT Kapueca. B memunune
NPUMEHSIETCS MHOYKECTBO JIEKAPCTBEHHBIX CPEJICTB C coJiepKaHueM (hTopa, OT pa3HbIX 3a00JeBaHUH OT
MaJIIpUX M Ha0eTa, 10 TIIayKoMbl U paka. EcTecTBeHHO, 37€Cch BaXKHO MOHUMATh, YTO OOJBIINE O3
dTopa — si/1, Masble A03bI — JIEKAPCTBO. DTOT MPHUHIIUI PACTIPOCTPAHIETCS HE TOJBKO Ha (TOp, HO U Ha
00JIbIIIOE KOTMYECTBO BEIIECTB, HCIIOJIb3YEMBIX B MEIUIIMHE.

P

®T0

B crapeix XonoamwiIbHUKaX B KauecTBE XJIaJareHTa MpuUMeHscs gpeoH. A 3to ¢ropoprannueckas
KHUJKOCTh. Tarke coeMHeHUs: Topa ¢ APYrMMU rajJloTeHaMU HCIOJIb30BAIM B KaUeCTBE OKUCIUTEIS
JUIS JKMJIKOTO PAKETHOT'O TOIUIMBA.

Xnop. NepBoe xMumnyeckoe opyxue

1915-p1i1 Ton, I Muposast Boiina, ropogok Ump. CTOIKHYTUCH TepMaHCKHE W aHTIIO-(paHIly3CKUe
BOiicka. YTpom 22 ampens HeMelKas apMHs IPUMEHWIA BIEPBbIE B UCTOPHM YEJIOBEUYECTBA I'a30BYIO
ataky. OpHOBpeMeHHO Obulo OTKpeITO 6000 OamioHoB ¢ xymopoMmM. Berep nym B cTopoHy
aHrIo0-ppaHIy3ckux Boick. 180 TOHH s110BUTOr0 00JIaKa MOTIOTHIIO LENIYI0 apMUIO. YKPBITHS HUT/IE HE
66110, a poTUBOTa3bl He npuMeHsIuch. 5000 yenoex nmoru6mo, 10000 mocrpanano. MurepecHo, uro
BETEP BIIOCIIECTBUU U3MEHUI CBOE HAIIPABJICHUE, U XJIOP YACTUYHO HAKPBLI CaMy F€pMaHCKYI0 apMUIO.
bbuia HapymieHa ["aarckast KOHBEHIMS O 3aIrpeTe NPUMEHEHHs OTpaBJIoIIMX BewecTs oT 1907 roga.

1917 rox, cHoBa ropoxa Unp. 3nech e ObLIO MPUMEHEHO OTPABJISIIOIIEE BEIIECTBO, BIIOCIEICTBUH
HazBanHoe unpurom S(CH,CH,CI),.

Bueperie xmop nonyunn Kapa Busbreabsm Llleene. Ho o He moHsUI, 9TO 9TO ObUT 3JIEMEHTAPHBIN
ra3. OH cyuTan ero «IyxoM» COJIHON KUCIOThl. W Tonbko J[3BM MOHSII, 4TO Ha CaMOM Jesie ATOT Ta3
coctouT W3 HOBoro siemeHta. OH Ha3Ban ero chlorine gas, 4TO O3HAYANO <OKENTO-3EJICHBI.
[Tozxe I'eii-JIroccak man Oojiee KOPOTKOE UMS — XJIOp. Takke STOMY 3JE€MEHTY TPHUCBAWBAIN HMS
TaJIOTEH, HO OHO HE MPHUBIJIOCH, & TIOTOM CTaJI0 OOIIMM JUISI BCEX DJIEMEHTOB TOM TPYIIIIHL.
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Kak BbI yxe TOHSUIH, XJIOp SJIOBUT. JTO O0O0YCIOBJIGHO TEM, YTO IMOMajaas B JIETKHE YeJIOBEKa, OH
pearupyer ¢ MaJbIMH KOJHYECTBAMHU BOBI, 00pa3ys CMECh M3 JIBYX KHUCJIOT MPSIMO BHYTPH TPYIHOM
KJIETKH!

Cly + H,0 — HCI + HCIO

OnHako XJIOp SBJSIETCS HE TOJBKO CTpallHbIM OpPYKMEM, HO OYE€Hb BaXHbIM CBIPHEM B
NPOMBIIUIEHHOCTH Il  IPOM3BOACTBA  IUIaCTMAcC, Kaydyka, SJOXMMHUKATOB, KpACHUTENEH,
MenKaMeHTOB. Takke mpuMeHsieTcsl Ui OTOeNMBaHMs TKaHEW W OYMCTKH BOABL. JlymaeM, mpo XJIOpKy
B OacceifHax Bce 3HarOT. 1 910 BCero nums Masast 00,1acTh MPUMEHEHHS XJI0pa.

XJ0p ABISIETCS TSKENBIM ra30M, YTO MO3BOJMIIO UCIIOJB30BaTh €ro HemiaM Bo Bpems | MupoBoii
BOWHBL. ['a3000pa3HbIil XJIOp HE YIETy4HBaJCs, a CTenuics 1o 3emie. OH UMEET JKeNTOBAaTO-3eNICHBIH
I[BET M pe3kuii 3amax. Takxke, Kak U PTop, XJI0p XUMUIECKH OYeHb akTHBeH. KoHeuHo He Tak, kKak (rop,
HO CIIEYIOIIMM IO CHHUCKY HJET MMEHHO OH. [lo3TOMy B mpupojie ero Henb3ss BCTPETUTh B UHCTOM
BUJIE, @ TOJBKO B BUJIE COCIMHEHUI C JPYTUMH 3JIEMEHTAMU.

B IpOMBINIIEHHOCTH XJIOP MOJYy4YarOT 3JIEKTPOIM30M KaMeHHON coiau. C COeIMHEHUsIMHU XJIOpa
KaKIpIi 13 Hac 3HakoM. OObIUHAs TOBApEHHAs COJb — ATO COCIMHEHNE HATpHs U XJiopa. Takxke MHOTHE
u3 Hac caplany npo [IBX. Oto noausuaunxmopu. A u3 [IBX agenaroT mpakTHUeCKH BCE YTO YIOJHO:
JMHOJEYM, UTPYIIKH, IACTUKH, JJaKH, YIAaKOBOYHbIE MaTEpHUaJIbl, U30JALUS s IPOBOJOB H T. JI.

HO.]'[PIBI/[HI/[.]'[X.]'[OPI/II[

IIpu conmepxanuu 0,1 % xjopa B BO3MyXe MOXKET HACTYNHUTHh OCTPOE OTPABICHHE TapamH XJjopa.
TlepBbiii mpu3Hak — cuibHBIM Kamenb. Ho xmop He Bcerga sa. Hampumep, mocTpagaBIIUM OT
CEpOBOJIOPO/Ia IAIOT HIOXATh XJIOPHYIO U3BECTh. DTH sI/Ibl B3AUMHO HEUTPAIU3YIOTCSI.

Bpom. NMpoTUBHLIN U BOHIOUYUNA

Bo ®pannuu ects HeO0Ib1ION ropojok MoHIenbe, r1e ObuN crienuaibHble OacceiiHbl, B KOTOpbIE
HAJIMBAIM MOPCKYIO BOAY, a 3aT€M HCHApsUId, 4TOOBI TOJNyYUTh KPUCTAJUIMYECKYIO cojib. Boma
ucnapsaach He BCs, [IOATOMY OCTaBaJIMCh PACTBOPHI, KOTOPBIE HA3bIBAJIM MAaTOYHUKAMHU. DTH PAaCTBOPHI
uccienosan Autyas JKepom banap. On 06pabatbiBas uX ra3000pa3HbIM XJIOPOM M PACTBOP CTAHOBUIICA
KkpacHOOypbsIM. B 1825 roay 310 ObLIO NMKOBHUHHBIM siBIeHHEM. banap monauamy ayman, 4TO LIBET
00yCJIOBJIEH COEMHEHUEM XJIopa ¢ HoxoM. Toraa oH MOnbITAICS BBLICIUTh €r0 U Pa3/eIUTh XJIOP C
Honmom. Beienutb cMmor, a BOT pa3aenuTh HeT. M3yuuB ero ¢usnyeckue cBoiictBa, bamap mpumen k
BBIBOJ1Y, YTO IIEpe]l HUM HOBBIM XMMHUYECKUN JIeMeHT. /JJaHHOMY 3JIeMEeHTY OH JaJl Ha3BaHUE muria, YTo
nepeBoauTcs Kak paccon. IlpoBepuB nannbie bamapa, HayuHas komuccus B cocraBe JKoszeda
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I'eii-JItoccaka, JIyu Tenapa u Jlyn Hukona BokiieHa noarepauniia OTKpbITUE, HO TIONPOCHIIA U3MEHUTD
Ha3BaHKE Ha OpPOM, YTO C TPEUECKOTO MEPEBOIUTCS, KaK «3JIOBOHHBIIN».

XoTs OpOM HIMPOKO PacTIpOCTPAHEH, €0 OTHOCST K pacCesHHBIM JJIeMeHTaM. B kadecTBe mpumecu
OH BCTpPEYaeTCs BO MHOTUX MHUHEpaslaX, a BOT COOCTBEHHBIX MOYTH HE HMMeeT. V3BECTHBI TOJBKO
opomapruput (AgBr), fiomoOpoMut m smOomuT. Hekorophie pacTeHus, Takue Kak: ropox, (acosb,
YeueBHUIld, MOPCKHE BOAOPOCIM HakarmuBaroT OpoMm. Kak BBl moHmMMaeTe, OCHOBHAas 4acTh Opoma
COCpeIoTOueHa B MOPCKOH BoJie. Takke yCTaHOBJIEHO, YTO OPOM BMECTE ¢ MOPCKOH BOJION NEPEXOIUT B
atMocepy. Tak B Bo3ayxe MpHOPEKHBIX K MOpSM pPaliOHOB cojaepkaHue Opoma OoJbIe, YeM,
HaIllpuMep, B KOHTHHEHTAJIbHBIX palloHaX.

[Tocne oTKpbITHS OpoMa CTalu MPUMEHSATh €r0 COSTUHEHUS, CPEAN KOTOPhIX: Opomu HaTpus NaBr
wi 6pomun kanus KBr. B menuiune, k npumMepy, B KauecTBE YCIIOKOUTENbHBIX. B HacTosee Bpems
JAHHBIE TIpernaparsl HE NPUMEHSAIOTCS, TaK KaKk MM Ha CMEHy NpuIuM Oojee 3()(EeKTUBHBIE H
Oe30macHble OPOMOPTraHNYECKHE COSTUHEHHUS.

Jlo HegaBHUX TOP, TOKA 3JIEKTpOHHAas (oTorpadus MIOTHO HE BOILIA B HAILy JKU3HB, oTorpaduu
CHMMaJIM Ha IJIeHKY. BOT xumuko-gpororpadnieckoil mpoMbIIIIICHHOCTH pUMeHsiics AgBr, Tak kak oH
MMEeT HaMHOTrO OOJIBLIYI0 CBETOUYBCTBUTEIBHOCTH, YeM uoauj cepedpa Agl. Takue ¢doTosmynscuu
HO3BOJISIM CHUMATh C OYEHb KOPOTKOW BBIAEPKKOW B OJHY AECATUMMIUIMOHHYIO JOJIO CEKYHJBI.
®doTobymara Ha OCHOBE OPOMUCTOrO cepedpa Tak M Ha3blBAJIACh: KYHHOPOM», «OpOMIIOPTPETY.

Jlpyroe cBoe IpuUMEHEHHE OpoM Hallel B TEKCTWJIBHON NPOMBIIUIEHHOCTH. bpomun Hatpus
UCIIOJIb3YIOT B JAYyOMJIBHBIX pacTBOpax, Ojarojapsi KOTOPbIM KO)Ka CTAaHOBHTCSI TBep:ke. BpoMHHIMIO
NPUMEHSIOT KaK KpPacUTelb, C MMOMOIIBI0 KOTOPOTO MOJIyYalOT MHOXECTBO SPKUX U YHCTBIX TOHOB OT
CHUHETO JI0 KPacHOTO. bpoMopraHMKO# MpONHUTHIBAIOT JIPEBECHHY, YTOOBI OHa ObLTa OoJee CTOMKOM K
rpubKaMm U IJIECEeHU.

Moa. KoTuku 3gecb HU npu 4em

B 1811 rony ¢panny3ckuii xumuk bepnap Kyprtya oTkpbul 3TOT 31eMeHT. OTKphITHE OBLIO
CIIy4ailHBIM M XOJUT MHOTO JIET€H]], CBA3aHHBIX ¢ HUM. Hampumep, 4TO K OTKPBITHIO HPUIIOKUIT CBOIO
Jamy KOT, a MOXET W KOIIKa. YYeHBIH 3aHUMAaJCS TPOU3BOJACTBOM CEIUTPHI Ui BOCHHOU
NPOMBIIIJICHHOCTH. B Xoze 3Toro mporecca MeaHble KOTIBI, B KOTOPBIX MPOXOIMIIO HPOU3BOACTBO
CEeNIUTPBI, OBICTPO pa3pymaroTcsi. AHAIM3HPYs MaTOYHBIE PACTBOPBI, KOTOPBIE OCTAIOTCS IOCTE
otneneHus cenutpsl, Kyprya m1o6aBui cepHoil KHCI0Th. B pe3ynbraTe BbIienminuch GUOIETOBBIE TAPHI.
A 10 nerenze, 3TO Komka oOpoHMiIa 0aHKY ¢ CEpHOM KHCIOTOM B 3TH OTXOAbI Mpou3BoacTBa. Kyprya
Hayaj M3y4yaTh CBOWCTBA BBIIEISIOMIMXCS mapoB. K ero mccnenoBaHusM MPUCOSAUMHUINCH U JpyTue
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xuMuKdA. OHU OTMIPEJETUIN, YTO ITO HOBBIN XUMHUECKUM anemeHnT, U B 1814 rony I'eit-Jlroccak nan emy
Ha3BaHWE MO/, YTO MEPEBOIUTCS KaK TEMHO-CHHHM, (PUOJICTOBBIH.

B psiny raioreHoB Hoja— 3TO MOCIEAHUM rajoreH, cyulecTByroluid B npuponae. Hu acrara, Hu
TEHHECHHAa B MpPUPOJE HE cyllecTByeT. B OCHOBHOM HpUPOAHBIA HOA COCTOUT M3 MPUPOJHOTO
usorona “°I. Mox— 9TO eIMHCTBEHHBIH TalOreH, KOTOPBI HaXxOJMUTCSI B TBEPAOM COCTOSIHUU TPHU
HOpPMAaJIbHBIX yCIIOBUSX. DTOp, XJI0p — razoo0pas3Hbl, Opom kuakuil. K Tomy e, eciu MombITaTbes
pacIIaBUTh HOJl B OTKPBITON YallKe, TO OH CYOJIMMHUPYET, TO €CTh MEPEXOAUT U3 TBEPAOTO COCTOSHHS B
ra3oo0pa3Hoe, MUHYS KUKy ¢a3y. OqHaKOo KUAKHIA HOA BCE K€ MOXKHO TOIYYUTh, €CIH IUIABUTH
KPUCTAUTMUECKUI o7 B TIIyOOKOM cocyzae, Hampumep B JIMHHOW mpoOupke. B atom cmywae
00pa3yroTcst mapsl #0Aa, KOTOpBIE CO3/AIOT M30BITOYHOE MaBIICHUE HAJl TBEPIBIMU KPUCTAJUTUKAMH
Hona. B pe3ynbrare 3TH KPUCTAJUIMKM IJIABATCS M MOXKHO YBUIETb KUAKUHU Hoa. Ero naxe MOxHO
BCKUIISITUTb.

Moz 0THOCHTCS K PacCesHHBIM dIeMeHTaM. Y Hero HeT COOCTBEHHOro MuHepana Ha 3emie. Ho npu
3TOM OH IPHUCYTCTBYET B BHUJE MeIbUANIINX MpUMecel NpakTuuecku Be3ze. OCHOBHBIM HCTOUHHKOM
JUTSI TIPOMBIIIJICHHOTO TIOTYYESHHS ABIISIOTCS He(DTAHBIE OYpOBBIE BOJIBI U MOPCKHE BOIOPOCIIH.

ﬁOH IMPUMEHACTCA HE TOJBKO B BUJIC CIIMPTOBOI'O0 pacTBOpa Jid O6pa60TKI/I paH, HO U BO MHOTHX
npyrux cdepax. To, 4TO MIMTOBUIHAS JKEJe3a YEIOBEKAa CONEPKUT HOJ, TymMaeM, HE CTOUT Jaxke
yIOMHHATh. JTOT (akT u3BecTeH BceM. B opranusme uesoBeka HoJi KOHIEHTPUPYETCS MMEHHO TaM.
Ero HEAOCTATOK MOXKET MPHUBOAUTH K CEPLE3HBIM HpOGJICMaM B pa3BUTHUU U POCTE OpraHrni3Ma 4€JI0BCKaA.
B opranusme uenoBeka COIEPIKUTCS MPUMEPHO 25 Mr #oja, OoJbIas 9acTh U3 KOTOPHIX HAXOJUTCS B
LIUTOBUIHOM XKEJe3e.

OpaHako HaJ0 MOMHHUTh, YTO HOJ MOJIE3€H TOJIBKO MajbIX jJ03ax. B Oonpmmx oH TokcuueH. /{o3a B
2-3 rpamMMa 3JIEMEHTHOTO HoJla CMepTellbHA [T YeTI0BeKa.

Kak u Opom, iog mnpumensuics B ¢ororpadud M KHHONPOMBIIUICHHOCTH MJII HU3TOTOBJICHMS
doromnenky. Moa Takxke IPUMEHsETCS IPH MONYYEHHH CBEPXUYMCTHIX BEIECTB, TAKUX KAK: UPKOHHIL,
KpEeMHUH, TUTaH, ragHmid. Takke OH IMeeT IMHUPOKOe MPUMEHEHHUE B TAOOPATOPHO MPaKTUKE.
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AcTtaTt. He BMpenu, Ho cyulecTByeT

At &

[210] -1
AcTat
L/L\statine o)

B nro60ii MOMEHT BpeMeHH Ha 3emite coepkutcs npuMepHo 30 rpamm actata. A Bce IOTOMY, YTO
OH TMOCTOSHHO paclajaeTcs U MOCTOSHHO o0pa3yeTcss B XojAe sAAepHbIX mpespamieHuil. Camblit
JOATOKUBYIIMH M30TOI acTaTa MMEeT Nepuo noiaypacnaaa Beero 8,3 yaca. C rpedeckoro acrar Tak U
HEePEBOANTCA — «HEYCTONYUBBIN». Mcxoas M3 TEHIEHUMH H3MEHEHUS CBOICTB B psly TallOT€HOB,
MOKHO IIPEATNOI0KUTH, YTO aCTaT IPU HOPMAJIBHBIX YCIOBHUSIX — TBEPOE BEIIECTBO. TaKke, Kak U Hox,
OH METaJUIONO00€EH.

nOHYMeTanﬂbl, MeTalnsnbl U HemMeTalJibl

Tenepp paccMOTpPUM JJIEMEHTHl B MPSAMOYTOJIbHHKE OT Oopa 10 JuBepMOpus. 37ech
3aKOHOMEPHOCTb CBOWCTB HEMHOTO JaeT cOoi. B 3TOM mnpsMOYroibHUKE YMEIIAIOTCS METalIbl,
HEMeETaJUIbl U nonyMerauisl. [Ipuduem pazneneHue 3THX 3JIEMEHTOB UAET 10 JHaroHalId CBEPXY BHU3,
CJIEBA HAIIPABO.

bop, kpeMHHUH, MBIIIBSK, TEJUTYyp, TE€PMaHUM, CypbMa, MOJOHUH 00pa3yioT 3Ty CaMyl0 JAMaroHalb.
JlaHHbBIE 2JIEMEHTHI SBJSIOTCS TOJIyMeTaIaMi. B OHHMX yCIOBHAX OHM BEOyT ceOsl KaK METallIbl, a B
JIPYruX Kak HeMETaJlIbl. 37IeCh CTOMT OTMETUTh, YTO €CIU MPOJIOJKUTh JAHHYIO AUaroHaidb, TO B HEe
nomaayT acrat (TajJoreH) W OraHecOH (MHEPTHHIN Ta3). YUacTh yYEHBIX CUMTAET, YTO STH DIIEMEHTHI
TaK)Xe CTOUT OTHOCHUTD K MOJIyMETaslJIaM.

Ilon nuaroHanbr0 HAXOIATCSA TAaKHE SJEMEHTHI, KAaK: aTIOMUHUMN, TaJUIMM, UHIWNA, OJIOBO, TAJUIMA,
CBUHEL, BUCMYT, HUXOHHM, (IepoBUH, MOCKOBHH, JuBepMOpuil. OHHU SBISIIOTCS TUIHYHBIMHU
MeTajulaMH. XOTs HEKOTOpble M3 HUX B PEIKUX Ciydasx BeAyT ce0st kak Hemetamisl. Ho 310
JIOCTaTOYHO PEIKOE SIBJICHUE.

JlornyHo MpeAnoaoKuTh, YTO HAJ IUArOHANIBIO HaxoaATcs HeMeTauibl. K HUM oTHOcsATCA yriepon,
azot, kwucaopon, Qocdop, cepa, ceneH. JleWCTBUTENBHO CIOKHO TMPEICTABUTh METAJUTHICCKHMA
KHCIJIOPOJI, a30T WM KaKOW-JIMOO M3 3TUX IJIEMEHTOB. ['aloreHbl MU WHEpPTHbIE ra3bl TOXKE SBISIOTCS
HEMETAJUIAMH, HO O HUX MBI PacCKa3ajiyu B MPEAbIAYIIHX IaBax.

A Tereph maBaiiTe mocMOTpuM Ha Tabmuily MenzaeneeBa B 1enoM. IlepBbie JBE KOJIOHKH — 3TO
metasuiel. Mckimounm Bogopoa. B o0bryHbIX ycoBusx oH Hemetaynl. [lo neHTpy Haxomurces Oonmbiias
rpymma 3JeMEHTOB MEePEXOAHbIX METANIOB, OHU TOXE SIBIAIOTCS MeTauiaMu. [lon Tabnuueit Haxoasres
JAHTAHOUJbl U AKTUHOMJBL. DTO METAJJIbl U O HUX MbI pacckaxkeM mozxe. CrpaBa HaxoauTcsi OJOK
p-37€MEHTOB, MOJOBUHA U3 KOTOPBIX THIIMYHBIE METAJUIbI, a Apyras MOJOBHHA TUIIMYHbIE HEMETAJUIBL.
Kaxk BuauTe, OCHOBHBIE NIPEJCTaBUTEIN TaOIULbI MeHaeneeBa — 3T0 UMEHHO METaJLJIbL.
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A Tenepsb AaBaiTe moOIMKE MO3HAKOMUMCS C P-3JIEMEHTAMH.

Bop. Takon cebe anemMeHT
C IpeBHHX BpeMEH 4YeIOBEYSCTBO WCIOIH30BAIO HATPUEBYIO COIb TETPAOOPHOW KHCIOTHI
(Na;B;,07x10H,0). HaspiBanu ee Oypoit. B 1777 rony U3 Hee HaydWJIHCh TOJIYYaTh OOPHYIO KHCIOTY
(H3BO3). EcTecTBeHHO, XUMHYESCKHX (POPMYIT 3THX COCTUHEHUI TOTIa HE 3HAJIH.

B 5

10,811 +3
Bop
Boron ®

Hazx oTkpbITHEM M TOMTyYe€HHEM B YHUCTOM BHJIE JAHHOTO HJIEMEHTa OMIIMCH BBIAAIONINECS YUCHBIE
mupa. M mopoii OHM MOTyYaal CHIBHO OTJIMYAIONINECS pPe3yibTaThl. bop, B 3aBHCHMOCTH OT CIIoco0a
MOJTYYEHHUS] U YHCTOTHI, MOKET OBITh OECIBETHBIM, CEPBIM WIJIM KPACHBIM KPHCTALUTMYECKHM, a TAKKe
TEMHBIM aMOp(HBIM BeniecTBoM. M3BectHo Oomnee 10 amnoTpomHeix Moaudukammii 6opa. Kak Buaure,
CJIO’)KHOCTH Y YUYEHBIX BO3HUKAIM HE HA ITyCTOM MECTE.

bop umeer OGonblioe cedyeHue 3axBaTa TEIUIOBBIX HEMTPOHOB. DTO CBOMCTBO HCHONB3yeTCsS B
SJIEPHBIX PEAaKTOpax B KadeCTBE PEryJupyIOIIUX CTepXHEWH. PerynmupyloT OoHM NMOTOKHM HEHTPOHOB,
YTOObl B AKTUBHOW 30HE MX HE ObUIO OYEHb MHOTO M HE INPOU30IIA HEKOHTpOJHpyeMas siaepHast
peakius ¢ MOCIEAYIOINUM sIepHbIM B3pbIBOM. KOHeuHO, mcmosib3yeTcst He 4MCTHIH Oop, a B BHJE
kapOuma Oopa (B4C). Taxke CBOHCTBO € BBICOKOH BEpOSTHOCTHIO 3aXBaThIBaTh HEUTPOHBI,
NPUMEHSIETCS ISl CO3[aHus 3aIIUTHl OT HEMTPOHHBIX TOTOKOB. MHOTO OOpa CONEPKUTCS B TUIACTMACCE,
U3 KOTOporo crenansl aetanu koHcTpykropa LEGO. [Tostomy, ecnmu BaM HEOOXOAMMO B JTOMAITHHX
YCIOBUSIX MMOCTPOUTH 3ALIUTY OT HEUTPOHHOTO U3IYUYEHHs, TO TENEepPh BbI 3HAETE, UTO J1€1aTh.

Ecnu paccmarpuBath 6osiee ObITOBOE MPUMEHEHHE 00pa, TO TOT ke KapOua Oopa HCIOIb3yeTcs s
00pabOTKH TBEep/bIX CIUIABOB. [IHTEpecHO, 4YTO OH YCTymaeT B IPOYHOCTH TOJIBKO alMasy.
WNucTpymeHTsI 3 KapOuaa 6opa MoryT paboTath mpu BbIcOKuX Temnepatypax (cBbime 1000°C) naxe B
XMUMHUYECKH arpeCCUBHBIX CpeJlax.

[Tpu naBnenun B 62 ThIcsun atMocdep u temmeparype 1350°C u3 Hutpuma Gopa Oblia mosyueHa
HOBas KpHUCTaJIM4ecKass Moaudukanus, Ha3BaHHas Oopa3oHOM. Ero kpucramiel mapamaioT anmas.
Koneuno, anma3 Toke oTBeYaeT B3aMMHOCTBIO U IlapamaeT ero Kpucrauibl. bopa3oH nMeeT Takyro xe
TBEPAOCTh, YTO U ajMa3, HO MO Psly CBOWCTB MpPeBOCXOAUT ero. Hampumep, anmas paspyliaercs npu
Harpeanuu 10 700°C, Torna kak 6opason croek j0 2000°C. K ToMy ke oH MeHee XpyIOK.

KpeMHuin. OcHoBa KOMMbIOTEPHbLIX TEXHONOMMM

Ha 3emiie naHHBINM 27€MEHT BIISETCS BTOPBIM 110 PACIPOCTPAHEHHOCTH MOCIIE KUCI0PpOoa. XOTS Mbl
ceifuac M paccMaTpuBaeM MOJIYMETaJUIbl, HO KPEMHUH SIBIISIETCS OMIKAMIINM aHainorom yrieponaa. Ham
C BaMH H3BECTHA yriiepoaHas (opMa >KU3HHU, HO TAK)KE MOXKET CYIIECTBOBAThH M KpeMHHeBas (opma
*u3HU. Hanpumep, KpeMHUI COCTaBIIsIET OCHOBY CKEJIETOB HEKOTOPBIX MOPCKUX OPTaHU3MOB.

Ilecok Ha Oepery Mopsi, TOPHBIH XpycTaib, araT, OINal, TOJIEBbIE MINAThl, CTEKISHHAS MOCYAA,
OKaMEHeJIOe JIEPEBO — BCE ATO COCTOUT M3 CO€IUHEHUs KpeMHus u kucinopoga SiO,. UMeHHO U3 Hero
NS0T XUMHYECKYIO JJA0OPaTOPHYIO TOCY/Y: KOJIOBI U IPOOHUPKH.

XO0Ts KpPeMHUH SABIAETCS MIUPOKO PACIIPOCTPAHEHHBIM 3JIEMEHTOM, HO OTKPBUIH €ro TOJIbKO B 1825
roxy. DT0 chenan mBeAcKuii xumuk Menc SIko6 Bepueamyc. DiieMEHT Ha3BaH OBLI CHIIHIIMEM, UTO
HO-JIATUHCKH 03HAYaeT KPEMEHb.

[Ipo ocHOBHOE MpHUMEHEHHWE KpEeMHHsS U TO, KaK OH H3MEHWJ JXU3Hb YEJOBEYECTBA B JIOXY
MH(OPMALMOHHBIX TEXHOIOTHH, TymMaeM, 0co00 pacckasblBaTh HE CTOMT. BBl M Tak Bce 3HaeTe, 4TO U3
HEro BBIPAIIMBAIOT MOHOKPHCTAILIBI, U3 KOTOPBIX JENAIOT MPOLECCOPbl U MHUKPOKOHTPOJUIEPHI IS
KOMITBIOTEPOB, IUIAHIIETOB, CMapT(OHOB U APYroi AIEKTPOHHUKH. Tarke 0e3 Hero CIoXHO ObLIO ObI
IPE/ICTaBUTh COJTHEUHbIE OaTapen.
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CWINKOH — KPEMHUHOPTraHWYeCKOe COCJMHEHHE, O KOTOPOM TOXE 3HAIOT Bce. Ero mpuMeEHSIOT
OYEHb IIUPOKO: OT CHUIMKOHOBBIX T€PMETHKOB, Macej, PEe3WH J0 WMILIAHTATOB IS IJIACTUYECKOU
XUPYPTHH.

Bce TOT ke OKCHI KpeMHUST IPUMEHSIETCS TSI TPOU3BOICTBA CTEKOJ. [IpudeM B OOBIYHBIX OKOHHBIX
CTeKJIax OKoJo 72 % MUOKCHA KPEMHHUS, @ B BBICOKOIIPOUYHOM «ITUPEKC)» CTEKIIE, KOTOPOE MCTIOIb3YIOT
JUTSE XAMHYECKOH Tocy eI, ero 82 %. bombIe Bcero AMokcuaa KpeMHUs B KBapIICBOM CTEKJIE.

FepmaHun. BpaTt KpeMHusA
['epmanmii 66u1 OTKpHIT B 1886 rony npodeccopom Kitemencom Bunkiepom. XuMuk Ha3Bal €ro B
yecTh cBoeil cTpanbl ['epmanuun. [lo cBoum ¢usnueckuM cBoOWCTBaM repMaHUN XPYIOK, MOXOXK Ha
00bIyHOE cTeKI10. [la ¥ 10 BHELTHEMY BUJly OHU C KDEMHHUEM OYEHb OJIM3KH.

l'epmannii XOTS W uMeeT COOCTBEHHBIE MHHEPAJbl: TEPMAHHUT, apTUPOIUT, YIbTpada3uT, HO
BO-TIEPBBIX, OHU OUYEHb PEIKHE, a BO-BTOPBIX, UX HEIOCTATOYHO JUISA TOKPHITHA BCEH MOTPEOHOCTH
YyeJIOBEKa B IAHHOM 3JIeMEHTe. B OCHOBHOM repMaHMii BCTpEYaeTcss B MUHEpaslax APYTruX 3JEMEHTOB, B
yIIISX, TPUPOAHBIX BoJax M T. . [109ToMy cnocoOblI €ro mojsy4eHusi CHIBHO 3aBUCST OT HCXOJHOTO
CBIPBS.

Hapsimy ¢ kpeMHHEM JaHHBIM 3JI€MEHT CTal BaXKHBIM IOJIyIPOBOJHUKOBBIM MaTepHajoM. OTO
CBOWCTBO HAINI0O CBOE NPUMEHEHHWE B TaKUX M3AEIMIX, Kak: TPaH3UCTOPBI, AMOMABI, TPHUOMIBI,
TEPMUCTOPBI, KOTOPble MPUMEHSIOTCS ITOBCEMECTHO B PA3JIMYHON 3JIEKTpOHMKE. B HacTosiiee Bpems
OCHOBHBIMM TIOTPEOMTEISIMU TepMaHUs SBISIIOTCA: BOJOKOHHAs ONTHKA, TEIUIOBU30pHAsl OITHKA,
XMUMHYECKHE KaTaIu3aTOPbI, JIEKTPOHHUKA, METAJLTyprusl.

MerTammn4eckuii TepMaHnuil CBEPXBBICOKON YHCTOTHI B MH(PPAKPACHOM 00IACTH CHEKTpa MpO3payeH,
IOATOMY €ro MPUMEHSIOT MPU MPOU3BOJCTBE ONTHYECKUX 3JIEMEHTOB MH(PaKpacHOW ONTHUKHU: JIUH3,
IPU3M M ONTHUYECKUX OKOH JaTyukoB. Taxxke ['epMaHMii MIHMPOKO MpUMEHSETCS B AIEpHON (usnke B
Ka4yecTBEe MaTepuasa Ajsl JeTEKTOPOB raMMa-U3J1y4eHHsl.

Mbiwbsk. A4 v He TONbKO
JIaHHBIN 3JIEMEHT M3BECTEH YEeJOBEUECTBY M3JipeBJie. TOYHOM JaThl OTKPBHITUS HAa3BaThb HUKTO HE
cmokeT. Ho BmepBeie MeTaNIMYECKWH MBIMIBSIK OblT  TodydeH B 1250 Toay HEeMenkum
anxumMukoMm Anb0epToM (pon Boabmrearom. 1o kpaiinell Mepe, Tak cunuTaeTcs. YMCTBIA MBIIBSIK —
3TO cepedprcTo-0ernoe BemecTBo.

74,9216 +3
MbiWwbAK

Arsenic ®

CBoOJiCTBa JAHHOTO JIEMEHTA JOCTATOYHO MIPOTUBOPEYHBEL. B OTHHX CiTydasix OH BBICTYIIAeT KakK s,
B JIPYTHX Kak JIEKapcTBO. B JaBHUE BpeMeHa OCHOBHBIM SIOM OBbLT HMEHHO MBIIIBSK. [103TOMY OITBIT
oOpalleHusi ¢ JaHHBIM D3JEMEHTOM Ooubinol. KpHMUHAIHMCTBI W CyIMEIPKCIIEPTHl HAYYHIHCH
0e30mMO0YHO OTPEeNATh OTpaBieHHUs MbIIbIkoM. CwmeprenpHas mo3a 0,05-0,1r. OnmnHako oH
NPUCYTCTBYET BO BCEX JKMBBIX OpPraHM3Max, HO B TOpa3l0 MEHBIIMX KoiuuecTBax. CuMTaercs, 4ro
MUKPO/I03bI MBIIbSIKA MMOBBIIIAIOT YCTOHYUBOCTh OPTaHU3MOB K JACHCTBHIO BPEIHBIX MUKPOOOB.
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B xonne XVII Beka B Mtanuu MHOro mryma Hajenana Boja «AkBa todanay. Cunnnuanka Todana,
coexxaBmas u3 [lanmepmo B Heamonb, mpogaBaia OyTHUIOYKH C YKHIKOCTBHIO KCHIIWHAM, >KETIaBIIAM
YCKOPUTH CMEpTh CBOMX MYykei. Ha OyTbutoukax ObLT mopTpeT cBstoro Hwukomas. 5-6 kamensb 3Toi
JKUJIKOCTH OBIJIO JTOCTaTOYHO, YTOOBI YMEpPTBHUTH dYenoBeka. CMepTh HacTymajia MEIUICHHO |
0ose3HeHHO. B cocTaB 3TOH KUIKOCTH BXOJIMI BOJHBINA PacTBOP MBIIIBIKOBOM KHUCIIOTHI.

[Tocite cmeptn Hamoneona Obuta MpoaHaM3upoOBaHa Mpsias ero Bojoc. Okasaaock, 4TO HAYMHAS C
ceHtsiOpss 1820 roma B TedeHHE YETHIPEX MECSIEB OH TOJy4asa OOJIbIINE J03bI MBINIbAKA. BbIIO
JoKa3zaHo, 4To Hamoseon Obu1 OTpaBieH MBIIIBIKOM.

Ortpasistoniee AeiiCTBUE MBIIIbAKA, €CTECTBEHHO, HE MOTJIN HE 3aMETHTh BO€HHbIe. OHM IPUMEHSIIN
€ro MpH MPOU3BOJCTBE XMMUYECKOT0 OpyxkHs. CaMbIM U3BECTHBIM OOEBBIM OTPABIIAIOIIUM BEIIECTBOM
apisiercst apcuH (AsHz). DTo camoe sA10BHTOE COEIMHEHHME MBIIIbSIKA. Ero akTHBHO NPUMEHSIH
aMepHKaHIIbl BO BpeMs BOMHbI BO BbeTHame.

B xauectBe JICKApCTBa MbIIIBAK TOXC IMPUMCHACTCA: IICPBOC, HYTO MHNPUXOJUT Ha YM, OTO
KCIIOJIL30BAaHUE B CTOMATOJOTUHM. MEBIIIBIK IPpUMCHAJIU TIPU ITYJBIIATE, KOrda Kapuec I[O6I/IpaJICSI a0
3yOHBIX HEPBOB U MX «yOHBaNIN», YTOOBI COXPAHUTH 3y0. Takke COeTMHEHUS MBIIIbIKA TPUMEHSITH TIPH
neyeHun Manspud u THda. KoHewHo, B mocienHee BpeMsl OT HEro OTKA3bIBAIOTCS, 3aMEHss Oolee
0e301acCHBIMH MaTepHaIaMu.

MupHOe NpUMEHEHHE MBIIIbIK HAIllesll B IOJIYNPOBOJHMKOBON TeXHHKE. lcmonb3yroTcs Takue
coeinHeHus, Kak: apceHua rajumust GaAs u uaaus InAs. Taxoke MIIIBSIK IPUMEHSIOT TIPH JIETHPOBAHUN
HEKOTOPBIX MeTaiioB. JloOaBka K MeOu yBEIWYMBAET €€ MPOYHOCTh HA Pa3pblB U KOPPO3HOHHYIO
CTOMKOCTb. /I06aBKa K CBUHILY MTOBBIIIAET €0 TBEPAOCTD.

Cypbma. Hu pbi6a, HU msico
B mpupone cymectByer okono 100 muHepanoB, cogepxamux cypbMy. M3maBHa OblT M3BeCTEH
MUHEpaJ CypbMsHBIA OJieCK, Ha3BaHHME OT KOTOPOro MEpPEKOoYeBaio K caMoMmy 3iieMeHTy. Cypbmy
CIUIaBIISUTM CO CBHMHIIOM M MOJIy4YalM CIUIAB, KOTOPBIM MPUMEHSIN JUIsl U3TOTOBJICHHSI TUIOTPA(CKUX
MIPUQTOB MPU MEYATH KHHT.



CpeHeBeKOBBIM MeTaJlIypraM ObUIM W3BECTHBI CEMb META/UIOB: 30JI0TO, cepedpo, Melb, OJIOBO,
CBUHEIL, elle30 U PTyTb. A BOT MbIIIbIK U CypbMa ObUIM BBIIEICHBl B OTIENbHYIO TIpYIIY
NOJIYMETA/UIOB, TaK KaK OHM Xyke KoBainuch. Kornma Hayka cTana pa3BUBAaThbCs, TO y4YCHbIE CHOBA
NPOAHAIU3UPOBATIM CYpPbMYy M HPUILIM K BBIBOLY, YTO METAJUIMYECKHE CBOMCTBA y HEE BBIPAMKECHBI
cyabo0. BeIMaauT oHa Kak OOBIKHOBEHHBIM MeTaI, HO O4eHb Xpynka. CypbMy MOXKHO M3MEJIbUYUThH B
caMoil OOBIYHOHN CTYyIKE B MOPOLIOK. DJIEKTPHUUECTBO U TEIUIO MPOBOIUT rOpas3o Xyxe OONbIIMHCTBA
MeTamuioB. OHAKO M CBOMCTBAa HEMETAJUIOB IPOSBIAIOTCSA HE B MOJIHON Mepe. B XxuMmyeckom IuiaHe
OHa BeJIeT ceOs aHanoru4yHo Hemetamty ¢ochopy. IlosToMy cypbMa U OTHOCHUTCS K monymeraniaM. Ho
B CIIPAaBOYHMKAX €€ Yallle OTHOCST K MeTa/llaM, 4YTOObI KaKMM-TO 00pa3oM KiIacCH(UIIMPOBATh.

N3-3a cBoell XpyNKOCTH MeETallIMuecKass cypbMa B YHCTOM BHJAE HpuMeHsercs peako. Ho
UCTIOJIb3YeTCs JJIsl MPUTOTOBJICHHS CIUIABOB C OJOBOM M CBMHIIOM, INpHJaBas MM TBepAOCTb. OHH
NPUMEHSIOTCS B KauecTBE BKJIAJbIIIEH B MOJIINITHUKY, TaK KaKk 00J1aat0T OOJIBIINM CONPOTUBIEHUEM
K uctupaHuio. CrjiaB CypbMbl CO CBHHIIOM HCIIONB3YETCS JUIs MPOM3BOJCTBA IIparHeNeld M Myib,
000J104€eK JEKTPUUECKUX Kabesel, SIeKTPOIHBIX IUIACTHH I aKKyMYJISITOPOB.

Cynbpdun cyppMbl SbySs HCIONB3YIOT U1 ByJIKaHW3AIMK KaydyKa. Bbl HaBepHIKa BUIEIN KPACHYIO
«MEIULUHCKYIO» PE3UHY, MMEIOIIYI0 BBICOKYIO 3JIaCTHYHOCTh. B ee cocTaB Kak pa3 BXOAMUT 3TOT
cyabhu.

CoenuHeHns CypbMbl UCTIONIB3YIOTCS IIPH IPOU3BOACTBE OTHEYHNOPHBIX Kpacok, TkaHeil. Kpacka Tak
U HasplBaeTcsad «CypbMuH». COEIUHEHHsS CYpPbMBI C alIOMUHHEM, TraulieéM U HHAMEM 00JagaioT
HOJYIPOBOJHUKOBBIMU CBOWCTBAMH.

CypbMa siBisieTcst TOkcuuHOM. OHa HaKaruiMBaeTcsl B IIIMTOBUIHOM Kejle3e U UMEET pa3pakarolee
neiicrBue. OHAKO IOMAB B JKEJIyIOYHO-KUIIEUHBIN TPAKT, OHA HE BbI3bIBaeT oTpasieHus. B XV-XVI
BEKax, 4ToObl BBI3BATH PBOTY, MAlMEHTaM JaBald BHUHO, BBIIEPKAHHOE B CYPbMSHOM COCYJIE.
Coemnnenue cyppmbl KC4H4Og(SbO) x H,O Tak 1 Ha3pIBaeTCsS PBOTHBIM KAMHEM.

Tennyp. A4 v nonynpoBoAHUK

Temnyp — ot «tellusy», yTo mo-natbiHu 3HaUUT 3eMitsd. TO ecTh Ha3BaH ATOT NEMEHT B YECTh HAIleH
miaHeTel. B 1782 tony ®@pann Hozed Miosiep uccieqoBai 30JI0TOHOCHYIO PYyIy, W3 KOTOPOM
MOJTy4YMJ1 HOBBIM 3eMeHT. K MeTaniaM ero MoKHO ObLJIO OTHECTH C O4€Hb OONbLION HaTsLKKOU. Yepes
16 ner Maptun I'enpux KnanmpoT pokasas, 4To 3TO JEHCTBUTENBHO HOBBIM 3JE€MEHT M Jajl eMy
Ha3BaHUE TEILTYD.

Temnyp siBIsIeTCS TOKCUYHBIM, a €T0 COeTMHEHNE ¢ BoaopoaoM HyTe — OecriBeTHBIN SI0BUTHIN ra3 ¢
HENPUATHBIM 3allaxOM. DTO HE YAUBUTEIBHO, TAK KaK OH SIBJIIETCS aHAJIOIOM CEpBl U TEJLTypOBOJOPO.
nosoben cepoogopony H,S. Cam Temnyp u ero coeAMHEeHHsT MOTYT BBI3BIBATh OOJIBICEHUE, BIUSIOT Ha
COCTaB KPOBH.

Te

127,6 +4

Tennyp
A Tellurium °®
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Ilo xumMHUYecKUM CBOMCTBAM TCIUIYp HOXO0XK Ha CEPpYy U CCJIICH, HO IIPU 3TOM HEMHOI'O IPOABJIACT
MeTaJJIMYecKne cBoMcTBa. Kpucramumdeckuii ke Teuryp Ooibllie TOXOK Ha cypbMy. Ero mser
cepeOpucTo-OebIit.

CBoe mpuMEHEHHE OH Halllell B Ka4eCcTBE JOOABKH K CBHHILY, IOBBIIIAS €r0 MPOYHOCTh M MPHUIaBas
XUMHYECKYI0 CTOWKOCTh. Tako#l CIUTaB aHAJIOTHYHO CyphbMe MPUMEHSETCS B KaOCIbHON M XHMHYECKOM
npoMmbIieHHoCTsAX. CIuiaB Temurypa ¢ Meblo JIeTKO 00pabarhiBaTh. B cTEKOIBHON MPOMBIIUIEHHOCTH
J00aBKH TeJUTypa MPUAAIOT CTeKJIaM KOpUYHEBYIO okpacky. Temrypun kagmus CdTe npumensiercs nist
M3TOTOBJICHUS COJTHEYHBIX OaTapeil, J1a3epoB, CUETUNKOB PAIMOAKTUBHBIX M3ITyUYECHUH.

MonoHun. UCTOUYHUK 3Heprum
Otkpsimn 3TOT 25eMeHT cynpyru Kiopu B 1898 rony. IlepBoe cooOmieHre o HEM OBUIO TaKHUM:
«Ecmm CYHIECTBOBAHUEC 3TOI'0 HOBOI'0 METalljia MOATBECPAUTCA, MbI IIpEAJIaracM Ha3BaATb €0 IMMOJIOHUCM,
M0 WMEHW POJMHBI ofHOro W3 Hacy. [lo-mateiHm Polonia — Ilomema. Haspanwme smeMeHTa OBLIO
CBOCOOPA3HBIM TPOTECTOM, TaK KaK CaMOCTOSATENBHOTO IOJBCKOTO TOCyJapcTBa B TO BpeMs He
cymiectBoBajio. [lompra ObuTa pa3npoOieHa, a ee 3eMIIM MPUHAIIC)KATH ABCTpHIICKOH, [ epMaHCKOl 1
Poccuiickoit ummnepusm.

ITononwnii ABIAETCA yABTPAPEAKUM d1€MEHTOM. [10oJIydnTh €ro U3 MUHEpPanIoB JOCTaTOYHO TPYAHO. B
OCHOBHOM TIOJIOHHMII TOy4alOT B SEPHBIX PEAKTOpax IMyTeM OOJIydeHHs H30Tomna “°°Bi MOTOKOM
HEHTPOHOB. B pesyibrate 06pasyercst n30tor 2 °Po. ITOT H30TOI MONOHHS HAKOOIIEe BAXKEH VIS HAYKH
U TEXHUKU.

Pp

208,98 +4

Monouwit
Polonium fo)

[Tononuii — nerkoruaBkuii Meramn cepedpucro-6enoro npera. [lo BHemHeMy BUIY OH IOXOX Ha
camblil OObIuHBIM MeTa/ul. [lo 3JEKTpPOXMMHMYECKMM CBOWCTBaM Ha OiaropojHbie Metamwisl. [lo
XUMHYECKHM CBOMCTBAM SBIISIETCS] AHAJIOTOM CEPBI, CEJIEHA U TEILTYpa.

Wsoron °Po snsercs umcThiM anbga-usnyuarenem. VcrmyckaeMble MM YacTHII TOPMO3ATCS B
CaMOM JK€ MeTajle U, MpobOeras BHYTPU HEr0 BCET0 HECKOJIbKO MHJUIMMETPOB, TPATAT BCIO CBOIO
SHEPrulo, MpeBpallias €€ B TEIUIOBYI0 SHEPIUi0. DTO TEIJIO MOKHO MCIOIb30BATh Ul 000rpeBa U
HOJIY4EHUs JIEKTPOIHEPruH, 4TO COOCTBEHHO M JEJIAlOT Kak Ha 3emile, Tak U B KocMoce. M3 Hero
JEJIat0T UCTOYHUKU 3JIEKTPOIHEPIUH ULl UCKYCCTBEHHBIX CITyTHHKOB.

[IpeumymiecTBO  JaHHOIO PaJAMOAKTUBHOIO M30TOINA B TOM, YTO M3JIy4aeT OH TOJBKO
asb(a-4yacTUlbl, KOTOPbIE HE MOI'YT JaleKo ynaereTb. Ilo3ToMy Uil TakuX MCTOUYHHKOB HE TpeOyeTcs
0CO0BIX MEp 3alUThl OT U3IydeHus. ONHAKO BBIACISIOUIEHCS SHEPTUHM TaK MHOIO, YTO OHA CIOCOOHA
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pacriaBuTh oOpazerl. [1o3ToMy NoIOHUH CIIABIISIOT CO CBUHIIOM. Tako# crutaB uMeeT 00Jiee BBICOKYIO
TeMIepaTypy IUIaBJICHUS, YEM YHCTBIN MOJTOHUN.

Takke OH WCHONB3yeTCS sl TPOM3BOJCTBA KOMIIAKTHBIX, OUYSHb MOIIHBIX M O€30MacHBIX
HEHUTPOHHBIX UCTOYHUKOB. [[JIs1 TOTO MONIOHUH CIIABISIOT ¢ OepuiuiieM U 60poM. DTO TepMETHYHBIC
MaJIeHbKHE aMIIyJIbl, B KOTOPYIO ITOMeleHa Ta0ieTka U3 kapoua 0opa, MOKpHITas TIOJIOHUEM.

Bo BceM Mupe moJiydeHHEM U BBIJCIICHUEM TOJIOHHS 3aHUMAIOTCs ToJibko B Poccuu. Ilpu pabore ¢
HUM HEOOXOAMMO COONI0aTh OCOOYI0 OCTOPOKHOCTh, TaK Kak OH OJWH W3 CaMbBIX OMAacCHBIX
PaJIMOAKTUBHBIX 3JICMEHTOB. ET0 akTHBHOCTH HACTOJIBKO OOJIbINAs, YTO OpaTh PyKaMU MOJIOHUN HEJb3S.
OH JIeTKO TMPOHUKAET BHYTPh OpraHM3Ma 4Yepe3 KOXKHBIC IMOKPOBBL. PaboTalOT ¢ HUM TOJBKO B
FepMETHYHBIX OOKCaX, TaK KaK OH CIIOCOOCH MEPEXOAUTh B a3P0O30JIbHOE COCTOSTHHE.

Jlpyrue M30TOMbI MOJOHUS HCIOJIB3YIOTCS TOJBKO B HCCIICAOBATCIBCKUX IEISIX U MPAKTHYSCKOTO
MPUMEHEHHS TI0Ka YTO HE UMEIOT.

TUNUYHbIEe HemMeTannbl
Yrnepoa. OcHOBa XU3HHU



42

Vriepon W3BECTEH C He3amaMsTHBIX BPEMEH, a BOT UMS €ro NEePBOOTKPHIBATENS HEU3BECTHO.
BriepBeie uncTsiii yriepos 0i1 mosrydeH B 1791 rony anrmuiickum xumukoMm TenHatoM CMHUTCOHOM.
CBoe Ha3BaHME «YTIEPO/» JIAHHBIN AJIEMEHT MOJy4ni Tolbko B 1824 rony. B aHrimmiickom ke si3bIke
€r0 Ha3bIBAIOT «carbony, 4TO ¢ IATHHCKOTO MEPEBOINUTCS KaK yroib.

B mpupone yrimepox BcTpewyaeTrcss Kak B CBOOOJHOM COCTOSHHM, TaKk M B BHJAE Pa3lIMYHBIX
coenuHeHuii. Bce MbI 3HaeM mpo Takue (GOpPMBI, KaK yroib, rpadur, armMa3, KOTOpble BCTPEUYAIOTCS B
npupoze. Bee 3To camblii HacTosui yraepoa. B mpupoae oH Takke BCTpeyaeTcsl B BUJE YITIEKUCIIOTO
raza CO,. Eciiu Gonee mogpoOHO TOBOPUTH PO XMMHUECKHUE COSTUHEHUS, B KOTOPbIE BXOAUT YIIEPO/I,
cpa3sy ke HaJ0 BCIIOMHHUTh PO OPTraHUYECKYI0 XUMUIO. MlHaue ee MOXHO Ha3BaTh XUMHEN COeIMHEHUI
yIiepo/ia, Tak Kak BCE BEIECTBA, KOTOPbIE U3yUaeT OpraHNuecKasl XMMHsI, OCHOBAHbI HAa COCIMHEHUSAX
yriaepoja ¢ BOJAOPOAOM M HEKOTOPBIMH JAPYTUMHU 3J€MEHTaMU. TKaHU pacCTeHHWI M )KUBOTHBIX, HE(Th U
BCE €€ MPOU3BOHBIE — 3TO BCE COCTMHEHMS YTIEPOAA.

CoBpeMEHHYIO JKH3HB CIIO)KHO TIPEJICTaBUTh 0O€3 yriIeBOAOpoaoB. beH3wH, Macma, CMOIBI,
pPacTBOpPUTEINH, IJIACTMACCHI, MOJUMEPHI, CUHTETUYECKHE TKAaHU M MHOTUE JpPYrHe MPEeAMETHI — 3TO
pasIuyHble coelMHEeHus yriepoga. VX Tak MHOro, 4TO 4eJOBEYECTBY Ha JAHHBI MOMEHT H3BECTHO
Oosee 27 MUIITMOHOB OpraHudeckux BemecTB. COOCTBEHHO, YIIIepO/] SIBISETCS OCHOBOM HaIIeH )KU3HU.

VYrineponq uMeEeT MHOMXKECTBO aJUIOTPONHBIX MOIUGUKAIUN C OYEHb pa3HbIMH (U3NYECKUMHU
CBOMCTBaMH. AJIJIOTPONMSA — SIBIICHUE, P KOTOPOM JIBa HJIKM 0OJiee TPOCTHIX BEIIECTBA OJHOTO U TOTO
K€ XHMHYECKOTO »JJEMEHTa O00NaJaloT pas3IudHbIM CTPOCHHEM, a KakK CJEICTBUE — pPa3HBIMHU
cBoiictBamu. ['paduT OTIMYHO MPOBOAMT TEIUIO U DJIEKTPHUUECTBO, @ BOT aliMa3 SIBIISICTCS H30JSTOPOM
AIEKTPUYECKOTO TOKA (TTO-HAYYHOMY AMAJIEKTPUKOM). ['padput He mpormmyckaeT CBET, a aMas Mpo3paveH.

Ecii MBI TOBOPHM TIPO YTIIEPO B OPraHUUECKUX COSAMHEHUSAX, TO B HUX OH UMEET BAJIGHTHOCTH V.
Bcerna! Hanerock, 3T0 BaM HECKOJIBKO OOJIETYHT >KU3HB, €CITU BBl yUUTECh B MIKoJie. CoeMHEHUH, T e
YIJIEPOJI POSIBIISUT OBl JPYTYIO BaJIEHTHOCTh, OUeHb Masno. OJHUM U3 HUX sABIseTcs yrapHbiii raz CO.

B ocHoBHOM yriepon coxmepxkutrcs B u3BecTHsike CaCOzu  momomute MgCa(COs)s.
KanpimuaupoBannas coma NayCOj nmpuMeHsieTcss B CTEKOJbHON NpoMmbllieHHOCTH. [lumesas cona
NaHCOj; 3HakomMa BceM M OHa €CTh y KaXIOro jJoma. MexIy MpouYuM, M Ta, W JApYras SBISIOTCS
OTJIMYHBIMHM MOIOILIMMU cpesicTBaMu. B ocoGeHHOCTH BaM He 000HTHUCH O€3 Hee, eclii BaM He00X01uMO
OTTEpeTh NepMaHEeHTHbIH Mapkep. K Tomy ke, MHOKECTBO COBPEMEHHBIX MOIOLINX CPEACTB B CBOEM
coctaBe Ha 90 %, a mopoii u Ha Bce 100 % cocTosAT U3 OOBIYHON COJIBI, XOTSI HA ATUKETKE MOXKET OBbITh
HanucaHo uto-To Tuna: «Hoas popmyna! Jlydmiee moroiiee cpeacTBoy.

C xapOumom kambiust CaC, To’ke MHOTHE MOTYT OBITh 3HaKOMBI. C €r0 TOMOIIBIO TOTYYar0T
anetwiieH CoHp, Hamo Bcero ymmib 100aBUTH BOABI K KapOumy. PaHbIle o4eHbh 4acTo KyCKH KapOuma
TacKaJld CO CTPOEK, KPOIIWIN B OyTBIJIKH, 3aJIMBAJIH BOJIOW M IUIOTHO 3aKpBIBAIH. Beiaenstommuiics ras
co3z1aBaJl OOJIBIIOE TABICHUE U C TPOMKHUM XJIOTIKOM pa3pbIBall OYTHUIKY.

[Ipo yraepoa MoxHO mucath orpoMHble KHUTH. COOCTBEHHO, MX Y€ HAMHUCaId U MPOJOJIKAIOT
nucath. Yero cTosAT XoTs Obl TOHHBI KHHUT MO0 OpraHudeckoil xumun. Hu npo oauH npyroi XuMu4ecKuii
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AIIEMEHT W €ro COCJMHEHHUS CTOJbKO HE HamucaHo. OJHAKO OTMETHM, YTO MEpPCHEKTUBHBIMU
HAINpaBJICHUSIMH SBIISIIOTCS UCCIIEAOBAHMS pa3lIUYHbIX (OpM yriepona, Takux Kak ¢ysiepeH, rpadew,
yIJIepOHbIe HAHOTPYOKH, HAHOBOJIOKHA M MHOTHE JIPyTHE.

A30T. [bilunTe, HE AblluNTE

Bpaoxuute nmonuoit rpyapto! Uto uyBctByere? 3anmaxu? Her-neT. A3oT He maxuer. [IpocTo Bo3myx
Ha 75 % cocTouT M3 a30Ta. «A30T» o3HadaeT Oe3ku3HeHHBIH. OH HE MOANCpP)KUBAET HU TOPEHUE, HU
npixanue. OH JOCTaTOYHO MHEPTEH, XOTS HE SBJSIETCS MHEPTHBIM Ta30M M CTOMT IPAKTHYECKH B
cepeauHe Tabnuipl. Ero cocen Kuciopos; B HEKOTOPOM CMBICIIE IPOTHBOIIOJIOKHOCTh a30Ta.

Amnryan JlaBya3be Ha3zBan a3oT azotoM. Ho oTkpbu1 ero npyroil yuensiii — I:ko3edp biask JaHuaiab
Pe3epdpopas 1772 roay. [IpaBna oH He cuuTall ero HOBBIM 31eMeHToM, Kak u K. [lleene, koTopblii Ben
napajuieJbHble uccienoBaHus. To, YTO a30T 3TO MMEHHO HOBBIM DJIEMEHT, YOenua BCEeX HMEHHO
JlaByassbe.

[IpocToe BemiecTBO a30T — 3TO MOJEKyJa M3 JByX aToMoB a3ora Np. [Tomywaror ero u3 Bozayxa.
Ja-na, He yauBnsiitecb. bepyT BO31yX, CKMXKAIOT, @ 3aTEM, OCHOBBIBASICh Ha Pa3HBIX TeMIEpaTypax
KUTICHHS TA30B, BXOISIINX B €r0 COCTaB, UX Pa3essaioT. Takum o0pa3oM Moiy4aroT pa3Hble (pakiny,
OJTHOM W3 KOTOPBIX SBJSETCS a30T. TakuM ke o0pa3oM IMOJIydaroT JKUAKUM a30T, MPO KOTOPBIA BBI
HaBEPHSKa CMOTPEIN MHOKECTBO BH/IEO B HHTEPHETE.

A30T HEOOXOIUM JUIsl CYIIECTBOBAHHUS JKMBOTHBIX M PACTEHUH, TaK KaK BXOJIUT B COCTaB OEJIKOB,
AMUHOKHCIIOT, HYKJIEMHOBBIX KHCJIOT, XJopoduiuia, remoriobuHa u jap. boOoBeie pacTeHus
HAKaIUTMBAIOT B cebe a30T u3 arMocdepbl. DTOT (aKT HCIONB3YETCS B CEIBCKOM XO3SHCTBE, KOT/a
MOCEBHBIE TIOYBBI CTAHOBSTCS OCIHBIMU TI0 a30TY, TO BHICAXKMBAIOT, HAIIPUMEP, TOPOX. Te HaKaruIMBaroT
B MOYBE a30T B BUJE DAJIUYHBIX COECOUHEHMHA. 3aTeéM Ha TaKyl0 MOYBY BBICAKUBAIOT JPYTYIO
HEOOXOUMYIO CEIbXO3KYJIbTYpY.

A3zor BxomuT B coctaB cenutpbl KNOjz— coenvHeHus, XOpOIIO H3BECTHOIO HAYMHAIOLIUM
NUPOTEXHUKaM. TakKe OHa MPUMEHSETCS B KaUeCTBE a30THOTO YJI0OPEHHS MOYB.

CaM a30T OPUMEHSAIOT [UIsl TOJYYEHHs a30THOW KHCIOTHI, aMMMaKa, HUTPUIOB Pa3IUYHbIX
METAJIJIOB, Pa3JIMYHBIX KpacCUTENeH 1 B3phIBUATHIX BEIIECTB. B MUIIEBOI MPOMBITINIEHHOCTH BBl MOXKETE
CTOJNIKHYTbCs ¢ 106aBkoit E941. D10 He uTo MHOE, KaK a30T, IPUMEHSAEMBbIN B KaUeCTBE I'a30BOM Cpe/ibl
JUTSL YNIAaKOBKH, XpaHEHHUsS W XJaJareHTa. XpaHAT KHIKHA a30T B cocyaax [proapa. Ilo daxty sto
0OBIYHBIE TEPMOCHI, TOJTBKO OYCHb OOJIBIIIHE.

[Ipy morpykeHUW BOJOJNA30B HA TJIyOWHY, TJ€ JaBJCHHWE BhIIIE, KOHICHTpAIMs a30Ta,
PacTBOPEHHOTO B OEJIKOBBIX U KMPOBBIX TKaHAX, PACTET. DTO MOXKET MPUBOJUTH K a30THOMY HAPKO3Y.
Bonona3 «mbsHeer». [loaTomMy B JbIxaTelbHBIX OallJIOHAaX, C KOTOPBIMU IOTPYXKAIOTCS BOJOJA3bI,
3aM0JIHEHbI CMECHIO KHCIIOPO/1a U TeHsL.

[Ipo 3akuce azora NyO MHOrme M3 Bac CKOpee BCEro CibllIalid, OCOOEHHO €CIH YBJIEKaeTeCh
TOHOYHBIMH cuMynATopaMu. OH CHWXKAET TeMIIEpaTypy BCacblBa€MOro B JIBUraTellb BO3/yXa,
YBEJIMYMBAET COJIEP’)KaHUE TOCTYIAIOMIET0 KUCIOPOia W TOBBIMIAET CKOPOCTh CTOPaHUs B IMIIMHAPAX
nsuratens. OfHAKO C TakoM IIENbI0 €ro penko HUCHoNb3yloT. OCHOBHOE €ro IpHMEHEHHE B
MEIUIMHCKHX [essX. CMemunBas ero ¢ KUCIOPOJOM B OTPEJICIEHHOM COOTHOIICHNH, OH UCTIONIB3yeTCs
KaK Xupyprudeckuii Hapko3. Cama mo cebe 3aKHCh a30Ta BBI3BIBACT JIETKOE OMBSHEHHE, MMOITOMY U
HOJIy4HsIa Ha3BaHUE «BECEIISIIIUM ra3y.

Kucnopoa. OroHb

Kucnopon GecriieTeH, 0€3BKyCEeH, HEBUIUM U JIMIICH 3amaxa. DTH CBOMCTBA SIBHO MEIIATH yYECHBIM
oOHapyxuTh ero. K ero OTKpPBITHIO TPaKTUYECKH OJHOBPEMEHHO NPWIOKWIM pyku Kapa
leese u [Asxko3ed IMpuctan. OHU OTKPHUIM HOBBIM 3JIEMEHT, HO CaMH 3TOTO He MOHsuM. M TonmbKo
JlaBya3pe CMOT' OIpENeNnTh, YTO OBbLT OTKPBHIT UMEHHO HOBBIH XMMHUYECKH 3eMeHT. OH Ha3Baja ero
«oxygen». A BOT Ha3BaHHE «KHUCIOPOI» B PyCCKOM si3bIke Jan Muxann JIoMoHOCOB.

[TonyyaroT KUCIOPOA B YUCTOM BHJIE TAaK)K€ KaK W a30T, U3 BO3/yXa, MyTeM CxkkeHus. Kuakuit
KHUCJIOPOJI MAarHUTEH U CHOCOOEH MPUTATUBATHCS K MarHUTY. bosible Tak HE MOXET HU OAMH JIPYron
CKIDKEHHBIA Ta3, COCTOSALIMI W3 MHIMBUAYAJIbHOrO 3JeMeHTa. MojeKysiaa KHCIOpOoJa IMpeicTaBiser
co00ii coennnenue 1ByX aToMoB Os.

IIpo TO, 4TO BCE KMBBIE OPraHM3MBI JBIIAT KHUCIOPOJOM, YIOMHMHATH Ja)ke HE CTOUT. OTO
oOmen3BecTHbIN (akt. Kucmopon BcTymaeT B peakM CO BCEMH HM3BECTHBIMH METaJlIaMH, 00pa3zys
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OKCHJIBI ATHX 3JeMeHTOB. Kakue-To Meramisl pearpyioT NpU KOMHATHOM TemIepaType, Hampumep
menb. Ecnm ee 3amkyputh 10 Oecka, TO OHA JOCTATOYHO OBICTPO MOKPHIBAECTCS OKCHIHOW IUICHKOM
CuO, pearupyst ¢ KHCIOPOAOM Bo3ayxa. Jlpyrue Meranisl HEOOXOIUMO HarpeBaTh, YTOOBI OHU CMOTJIH
IIPOPEArupoBaTh C KUCIOPOIOM, HATPUMEP LIUPKOHUIA.

O 8

15,9994 -2

Kucnopop
Oxygen

C mporeccoM TOpeHHsl KaKIblii U3 HAC TOXE CTalKuBajics. B OoNbIIMHCTBE CilydaeB, KOTJa Mbl
TOBOPUM IIPO TOPEHHE, TO UMEETCs B BUY, YTO KaKOe-TO BEIIECTBO B3aHMMOJEHCTBYET C KHUCIOPOJIOM,
IIPpU 5TOM BBIACIIACTCA SHEPTHA B BUJC TCILJIa U CBCTA.

KI/ICJ’IOpOﬂ ABJIACTCA CHJIBHBIM OKHMCJIHUTCICM. KOHC‘IHO, HC TaKUM CHJIbHBIM, KakK (1)T0p, HO BCEC XKC€.
Bcerynas B XUMHYECKYIO PEAKIHIO, OH OKHCIISIET IPYTHE JIEMEHTHI, TO €CTh OTOUPAET y HUX 3JIEKTPOHBI.
OH Takxke, Kak U (TOp, XOYET IMOJHOCTHIO 3alOJHUTh CBOIO BHELIHIOK OpOWUTalb JABYMs
HEJIOCTAIOLIMMHU IeKTpoHaMH (pTopy, paBaa, Hy>KeH BCETO JIUIIb 1 3JEKTPOH).

Kucnopox mnpumensercs B MeTaulypruu. MM npoayBaioT pacIUIaBIE€HHBIH YyTryH, 4YTOOBI
M30aBUTHCA OT PACTBOPEHHOro yriaepofa. Takum o0pa3oM MNONTydyaroT cCTadb. Takxke KHCIOPOJ
NPUMEHSIOT JUIsl Ta30IJIaMEHHOW pEe3KHM M CBapku MeTauioB. Emne ogHON 00sacThio NMPUMEHEHUs
ABJIACTCA KOCMHYCCKAaA IMPOMBINIJICHHOCTh, I'IC OH NPHUMCHACTCA B KAaYCCTBC OKUCIUTEIISL PAKCTHOI'O
TOIIJIUBA. HpI/IMCHSICTCSI U B MCIUIIMHE B BUJIC T'a30BbIX cMmecel B HapKO?:HOI‘/'I anmnaparype, KUCJI0pOJHBIX
KOKTeisel u ap. B nuieBoi mpoMBIIIIIEHHOCTH KUCIOpo 0003HaYaeTcs Kak nuiiesas qooaska E948 —
YIAKOBOYHBIH T'a3.

®Poccop. UcTOUHUK yRoOpeHUH

JlaHHBIH 251eMeHT ObLUT OTKPHIT B 1669 Toxy raMOyprckum anxumukoM I'enHunrom Bpanarom. Kak
U Jpyrue amXuMUKH, OH MbITANCSA HaiiTh (unocodckuii kaMmeHb, HO Hamen Bcero Juib dochop. OH
MPOBOJIMJI OTIBITHI C YEIOBEYECKONW MOYOM, TaK KaK Mojarai, 4yTo pa3 OHa 30J0THCTOrO IBETa, TO B HEH
cozepkutcs 30510T0. OH coOupain ee BepaMu, 3aTeM KHUIATWI, YTOObl ynaiauTh Boay. Ilpencrasnsere
Kak Bce 370 naxio?! IomyunBiiascs cyOcTaHIUs O4eHb SIPKO TOpea, Ja U CBETWJIACh B TEMHOTE camMa
no cebe. bpaHaT neMOHCTpUpPOBAN MOIYYEHHOE «MarHyecKoe» BEIIECTBO COCTOSATENBHBIM JIIOJISM,
KOTOpBIC TUIATHJIM 3a 9To. HaszBanm manHoe BemiecTBO phosphorus mirabilis, 94To ¢ JaTHHCKOTO
MEPEBOJUTCS KaK «IYJOTBOPHBI HOCUTEIh CBETAY.

Ho bpanar we crpemwics u3yduTh noiydeHHbIH Gochop. OH TOBOIBCTBOBAICA TOIBKO TEM, YTO
3apabaThIBall, pa3BlieKasi COCTOSATENBLHBIX JIIOeH. Tak mpoJomKanoch JUIMTENbHOE BpeMs, Moka Gocdop
He nonan B pyku JlaByasbe, KOTOpbIE JOKa3all, 4YTO 3TO CaMOCTOSATEIbHBIN XUMHUUECKHUIA JJIEMEHT.

Ucxons u3 pacnionoxenus: B Tabnune MenaeneeBa, gochop cieayeT Ha3zBaThb aHAJIOTOM a30Ta.
Opnako ux (puU3HYECKHEe U XMMUYECKUE CBOWCTBA CUIBHO OTIMYAIOTCA. MBI OBl Ja’ke CKa3zaal COBCEM.
EnuHcTBEHHOE, YTO MX OOBENMHSAET, TaK 3TO TO, YTO 00a 3TU 3JEeMEHTa HEOOXOIUMBbI KUBOTHBIM U
PaCTCHUSM.

dochop obpasyer okono 190 munepanoB. CambiM BakHbIM siBiisieTcst anatut Cas(POg4)3(F,Cl,0OH),
KOTOPBIA MPUMEHSETCS ISl TPOM3BOACTBAa (ochOpHON KHMCIOTHI, KOTOpasi B CBOIO OYepeab HICT Ha
npou3BoACTBO (GochopHbIX yaoodpenuil. [locMoTpeTs Ha JaHHOE MPOM3BOJACTBO BBl MOXKETE Ha HAIIEM
YouTube-kanane B Buaeo moj HasBaHueM «Docdorurcy. dochop Urpaet BaKHYIO POJb B KH3HH
pactenuil. Ero HexBaTka NpUBOJIUT K YMEHBUICHUIO KOJMYECTBA U Pa3MEPOB CEMSH.

docdop sBISETCS HEMETAIUIOM U MMEET HECKOJBKO ajUIOTPOMHBIX MOAMU(UKAIMA, TaKUX Kak:
Oenblii, KpacHbIN, YepHbIN 1 MeTanueckuii pochop. CaMbIM U3BECTHBIM siBigeTcs Oenblil hocdop. On
CIIOCOOEH CBETUTHCS B TEMHOTE HEKOTOpoe BpeMsa. CTOUT OTMETUTh, YTO YMCThIM Oenblil (ochop
anoBut. Ecnu Oenbiit pochop nHarpers 0e3 goctyma kucinopoga no temmepatypbl 250°C, To oH
NpeBpaTUTCS B KpacHbIl (ocdop. DTta MoauduKaius MEHee XUMHUYECCKH aKTUBHAsS M HE CIOCOOHA
CBETHTHCS B TeMHoTe. YepHblil pocdop MomydaroT Takke MpPU HArpeBaHUH, HO €IIe W I10J BBICOKHM
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naBiaeHueM. J[ns momydeHuss Mertaymueckoro ¢ocdopa HEOOXOAMMO MPHIOKUTH elle OoJibliee
JTaBJICHHE.

[Tpumensiercst pochop B CIMUeYHON MPOMBIIUIEHHOCTH, METAJUTYPTUU M KaK MBI YK€ ITUCAIH BBIIIIE,
B XUMHUYECKOW MpoMbIIUIeHHOCTH. 1 ecnm BBl mymaete, 4to hocdop COAepKUTCS B TONIOBKAX CIHYEK,
To ommbaerech. Ero mepeMemmBalOT CO CTEKISIHHBIM IOPOIIKOM M KJIEEM, a 3aTeéM HaHOCAT Ha
OOKOBYIO TIOBEPXHOCTh CHHYEYHBIX KOpoOKoB. Hekortopsie Qocdopoprannyeckne CoeauHEHHS
MPUMEHSIOTCS B KAUECTBE JIEKAPCTB, Apyrue st O0phObI C BpEeAUTEIIMHU.

B BoenHsbIx 1ensax npousBoautcs Gocun PH; — a10BUTHIN OECIIBETHBIH ra3 ¢ YeCHOUHBIM 3aMIaXOM.
Taroke u3-3a cBoeii roprouectu Oenblii pocdop MPUMEHSIOT I MPOU3BOCTBA 3aKHUTaTEIBHBIX OOMO.

Hayunble 3Hanus o Qocdope paHbple NPUMEHSIINCh U C IENbl0 ofypadnBaHusi monei. Korma
IIEPKOBb XOTeNa SBUTH Uy/I0, HAIPUMEP CaMO3aroparollyrocsi CBedy, TO Ha (PUTHUIbL HAHOCHIIM PAcTBOP
dochopa B cepoyriepome CS,. Cepoyriaepoa co BpEeMEHEM UCHAPSIICS, OCTABAIUCH KPYMUHKU
docdopa, KOTOPBI OKUCIIAIICS KUCIOPOAOM BO3yXa U camoBosropaics. Yymo!

Cepa. Ctapa, Kak mup

Cepa u3BecTHa yenoBeYeCTBY oueHb JaBHO. Jlaxke B HoBom 1 BeTxom 3aBeTax cepa OIHMCHIBaIaCh
KaK MCTOYHMK TeIUIa MpH TepMooOpaboTke rpemHukoB. Cepa M3BECTHA JIOIAM Oyiarogapst Tomy, 4To
BCTpEUACTCA B IIPpUPOAC B CaMOPOJHOM BUAC. Ee ucnonp3oBanu B PCIIUTUO3HBIX U MUCTHUYCCKUX LECJIAX.
3areM MOCTENEHHO €€ CTaJld IPUMEHATH B OBITY /ISl U3TOTOBJICHNUS JIEKAPCTBEHHBIX Ma3ei, /17151 O0phObI
C BPEIUTEIISIMU.

TO, 4TO c€pa — 9TO HHZ[HBHI[y&HBHBIﬁ QJICMCHT, 4 HC XUMHUYECKOC COCJUHCHUE PA3HBIX 3JICMCHTOB,
ycranoun JlaByasbe. Ilocne nzoOperenus mopoxa B EBporie Hayanach NMpoOMBINUICHHAs pa3paboTka
CIOCOO0B ee JOObIUM M MOMCK MecTopoxkaeHuid. Cepa B CMeCH C YIJIEM U CEIUTPOH SBIAIOTCA
KOMIIOHEHTaMH [10pOXa.

B HacTosiiee Bpems NpUMEpPHO IOJIOBMHA IPOM3BOAMMOM Cepbl UCHOIB3YETCs Ul IOIY4EHUS
CEpHOM KHMCJIOTBI. A cepHasi KUCJIOTA JUIsl XUMHH, Kak Xj1e0 Ui 3acToibs. be3 Hee coBpeMeHHas XuMus
He MoxeT o0oiftuch. Jlrogu, KOTOpble XOTb pa3 B CBOEH >KU3HHM JOMalM ce0e KOCTH, MPEKPACHO
3HaKOMBI ¢ TakuM BeuiecTBoM, kak runc CaSO,x2H;0. [Ipo maxmymmii ceposonopon HoS nymaewm,
3HAIOT Bce. IM nmaxHyT TyXJible stiiia.

Bepuemcs k cnimukam. 13 riassl mpo ¢ochop Mbl y3HAIN, YTO OH MCIIOIB3YETCS! IPU U3rOTOBICHUU
yupKalei Ha KopoOkax. A BOT cepa NpUMEHsETCs Kak pa3 B CIMYEUYHBbIX TrojoBkax. K Tomy ke cepa
HYXHa JUld [IPOU3BOJCTBA OyMaru, pe3uHbl, TKaHEH, KOCMETHUKH, IUIACTMACC, KpPacoK, yA0OpeHHH,
NUPOTEXHUKHU U AJJOXUMUKATOB.

CeneH. JlyHHbIN
CeJieH — XpynKWWd HEMETaul W TOpUT CUHUM IiameHeM. OH sBiseTcs aHaimoroM cepbl. CeneH
oTkpeul k006 bepruennyc B 1817 TOAy, KOrjga WCCleAOBall HEHW3BECTHBIM OCAJO0K, KOTOPBIHA
00pa30BBIBAJICS TIPH TIOJIYYCHHH CEPHOW KUCIOTHI. [lomo3peHus OBbLIM, YTO 3TO TEUTyp, HO aHAIIW3
MoKa3aj, 4To 3TO He OH. Toraa crtayio siCHO, YTO ATO HOBBIH XUMHYECKHHA JIEMEHT. A Tak Kak OH ObLT
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MIOXO0X T10 CBOWCTBAaM Ha TEJTyp, UTO B IIEPEBOJE O3HAUYAET 3€MJIs, U COIIYTCTBYET EMY B MUHEpAJIaX, TO
HOBBIY 2JIEMEHT OBbLT Ha3BaH CEJICHOM, 4TO o3HadaeT JIyHa.

Se 34|

78,96 +4

CeneH
Selenium °

Kak u npyrue sneMeHTbl, OKpy»Karolue ero B Tabuuie MeHeneeBa, CeJIeH U BCE €ro COeTUHEHUS
SBIISIIOTCA SITOBUTHIMU BelllecTBaMU. Eciu 3eMJisi, Ha KOTOPOW MacyTcs KUBOTHBIE, COJIEPIKUT CEJIEH, TO
OHM 3a00JIeBaIOT aNKoJou3oM. [Ipm 3TOM HayMHAET BHIMAAATh WIEPCTh, AehopMHUpYIOTCS pora u
KOIIBITA.

W3 ceneHa u ero COeJMHEHMH H3rOTABIMBAIOT BBIIPSAMHUTENN TOKA, PA3IMYHbIE (OTORIEMEHTHI.
ITpodeccronanbubie Gororpadpl U HEKOTOpbIE JIIOOMTETH 3HAIOT, YTO TAaKOe OHKCIIOHOMETP B
¢oroanmapate. DTOT AATYMK ONpPEIEIIeT, CKOJIBKO CBETa HMPOXOJHUT 4Yepe3 OOBEKTHB M IONANACT Ha
IVICHKY WM Marpuiy ¢oroamnmapara. Bor oH kak pa3 COCTOHMT W3 CelieHa, W NPUHIUII ero paboThl
OCHOBaH Ha (oTroranbBaHuuecKoM Hddexte. ITOT 3(p(PeKT OCHOBAaH HA TOM, YTO HPOHCXOIUT
HETIOCPEICTBEHHOE ITPEe0Opa30BaHNe SHEPIHU CBETA B HIIEKTPOIHEPTHIO.

CeneH Takke NPUMEHSAETCS KaK MOIIHOE IPOTHBOPAKOBOE CPEACTBO U IS MPO(UIAKTUKU
Pa3IUYHbIX 3a00IEBaHUM.

TunnyHble meTannbl

AntoMuHuK. CamMbin pacnpocTpaHeHHbIW MeTann

Her, peur He 0 kene3e, 0 KOTOPOM MBI CIBIIIAM Ha Ka)XJIOM yriry. Mbl TOBOpUM 00 aTFOMUHHH,
MeTae, 6e3 KOTOpOro CoOBpeMeHHasi Hayka U TeXHUKa He CyIIeCTBOBaIM OBl BOBCe!

Kak Mb1 YK€ OTMETUJIM B HA3BAHUMU, AJIIOMUHHUHU SIBJIIETCS CaMbIM paciupoCTpaHCHHbIM MCTAJIJIOM.
Ha nero MPpUXOAUTCA IIOYUTHU 9 % Macchl 3¢MHOU KOpbI, TO €CTb IIOYTHU ACCATasd 4aCTb TaKOW MaXHHBI.
910 npaBaa BIICHATIIACT... DTOT MeTall BXOAUT B COCTaB OI'POMHOI0 4ucCjia MHUHEPAJIOB (Ha}/'Ke
u3BeCTHO Oosiee 250 MuHepasoB, copepkamx aasomMuHmil). Hanbonee BaKHBIM 17151 TPOMBILUIEHHOCTH
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sBasiercst muaepai 0okcut (Al,03xH,0). Al,O3 ¢ mpuMechio OKCHIa XpoMa — 3TO pyOHH, a ¢ TPUMECHIO
OKCHJIOB THTaHa W >kene3a — candup. Omnako 1ot ke Al,O3 BXOIUT B COCTaB KaOJIMHUTA — OCHOBHOTO
KOMITOHEHTA TJIMHBI!

[Touemy amOMUHUI CTaJl MOBCEMECTHO MCTOIB30BATHCS, HAUMHAS OT aBUACTPOCHUS M 3aKaHYMBAs
pOU3BOACTBOM Tocynbl? Kak Bcerna, 3T0 MOXHO 00OBSICHUTD €ro (PU3UKO-XMMHUYECKUMHU CBOMCTBAMH, a
TaKk)Xe ero 1eHou Ha peiHKe. HauHeM co cBOWCTB. DTOT MeTaJlI B IOCTATOUYHOM Mepe JIETOK U MPOYEH,
HO HauOoJjiee BaXKHBIM €ro IPEBOCXOJCTBOM HaJ TEM XK€ >KEIe30M SBISETCS €ro KOppo3uilHas
cToiikocTh. Ha Bo3ayxe amOMUHUI MOKPBIBAETCA CIOEM OKCHJA, KOTOPBIM MPOYHEE €ro camoro. JToT
CIOM 3allMIIaeT MeTal OT JalbHEHMINEro OKHUCIEHUS KHCIOpoaoM Bo3ayxa. (OCHOBHBIMU
NOTPEOUTENSIMU 3TOTO METajyla Ha CETrONHALIHMNA J€Hb SIBISIOTCS aBHAIlMOHHAsh M aBTOMOOWIIbHAS
NPOMBIIIJICHHOCTH. 3 HEro M3roTaBIMBaIOT MOTOPHI, KOpOOKH Tepenad, KapTepbl W JPyrue YacTH
aBTomMoOmiIeld. EcrecTBeHHO HE B YHMCTOM BHJE, a JIETUPOBAHHYIO DPA3NUYHBIMU TMPHUMECSIMH. Tak,
HanpuUMep, CIIaB aTIOMUHHS cO ckaHaueM (3 %) Oosee MpOUHBIA, YeM YHCTHIM amtoMuHuK. Eciu BbI
OTKpoeTe Jpyrue Yy4eOHHKH, TO CKOpee BCero BCTpeTuTre (pasy, UTO aIIOMHUHHUI — 3TO
«aBHAKOCMHUYECKUH MaTepra.

Ha xyxHe MBI MOXEM BCTPETHTH MOCYy U3 aFOMUHHSA, a TAaKXKe BCeM H3BeCTHYIO (onbry. Kpome
TOTO, AJTIOMMHHUI XOpPOIIO OTPa)kaeT CBET, MI03TOMY W3 HETO JIeNal0T HarpeBaTelbHbIe peqIIEKTOPBI U
3epkasia. AJIOMHHMH TakXke TIOTpeOasieT M BOEGHHAs NPOMBIIIICHHOCTh. llepeuncnats obsacTu
NPUMEHEHHUS 3TOr0 MeTajula MOXKHO eIlle OueHb Aoyro. Ho MBI Tak yBIIEKIHCH, YTO YyTh HE 3a0BLIH
pacckas3aTh BaM O IIEHE Ha CaMbIi PacIpOCTPAaHEHHBIN METAJLI.

Ilena Ha aIOMHUHMIA 32 OCTEAHUE TOABI BEIPOCTA U HA JIAHHBIN MOMEHT cOCTaBisieT mpuMepHo 2140
nosapos CIIIA 3a ToHHYy.

Nannun. Metann gna gokycos
B HHTCPHETEC KaKOC-TO BpPCM:A 6BIJ'I IOHUPOKO PACIpPOCTpAHEH BHUACOPOJIMUK IIPO PACTBOPCHHUC
KEJIE3HOI» JOKKU B CTAKaHE I opﬂqeﬁ BOJBI. 3TOT (I)OKyC BbI3BaAJI 6OJ'IBI_HOI>'I AXHNOTaXK, HO TOJIbBKO HC
cp€au yYCHBIX. Be,E[B OHH-TO 3HAKOT, YTO CYLICCTBYCT TaKoi METaJlll, KaK raJuIAn. HOFOBOpI/IM K€ O HEM
0oJiee MpeIMETHO.
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Ga 31

69,723 +3
Fannun
Gallium @

[Nannuit 6bu1 npenckasan eme Jl. V. MenneneessiM B 1871 roay. bonee Toro, Benukuii pycckuit
XMMHUK CMOT IIPeJCKa3aTh U METOJI, C IOMOIIBIO KOTOPOTro OyAET OTKPBIT HKa-aIlOMUHUHN (Takoe OH Jal
Ha3BaHUE eIlle HEOTKPHITOMY 31eMeHTy). Crycts Bcero 4 rona [Imutpuii MBaHoBHY MOr ObI YCTPOUTH
HEeOOJIbIION Mpa3gHUK B 4YecTh TpUyMda IEepHOIUYECcKOro 3akoHa. Benp Bce ero mnpeackazaHus
cobuich. @panmy3 Jlekok nge  byaGoapancHauama  OOHApyKWJI  HEW3BECTHBIM  3JIEMCHT
CHEKTPOCKOIIMYECKMM METOAOM, & HEMHOTO TO3JHEE €My YAAJIOCh BBIACIUTH CONM rammms. Haszean on
ero B uecTb cBoeil Poaunel @paniyu, KOTopas Ha JJaTUHCKOM sA3bike uMenyetcs Gallia.

[Mannuit 3acmy’K€HHO OTHOCAT K PEIKUM 3JIEMEHTaM, Be/lb OH COCTaBJISIET JIUILIb 1,5x107 % wmacchr
3eMHOHI Kopbl. K TOMy ke OH He MMeeT COOCTBEHHBIX MHUHEPAJIOB, a SIBIIETCSA NMPUMECHI0 K MHUHEpalaM
[IMHKA U aJIFOMUHMA. B CBSI3U ¢ 3TUM OH CUMTAETCS pacCesHHBIM 3JIEMEHTOM.

OO6nacTi HPUMEHEHUS YHUCTOrO Tajulds OOYCJOBJIEHbI B MEPBYIO OdYepelb €ro (u3n4ecKUMHU
CBOMCTBaMM: 3TOT MeTaJll IUIABUTCA Ipu Temneparype B 29,76°C, mo3ToMy XOpoLIO MOAXOIUT B
Ka4yecTBe cMasblBarollero Marepuana. Ha ero ocHoBe co31aHO 0OJBIIOE KOMMYECTBO METAJUIMYECKUX
kieeB. Taike MM 3aloiHAIOT KBapleBble TEPMOMETPHI, 3aMeHsAs Oojiee TOKCHYHYIO pPTyTh. Ero erme
UCTIOJIB3YIOT JJs1 aTOMHOM IIPOMBIIUIEHHOCTH B KadeCcTBE CpeAbl AN Pa3[elIeHUs pa3iIu4YHbIX
3JIEMEHTOB NMPOAYKTOB feneHus. [TogpobdHee paccka3zaTh HE MOXKEM I10 MOHATHBIM IPHYHHAM.

Ckopee Bcero, Ha pa3HbIX BHJICO Bbl BHJEIH TaKOH TPIOK: 4eJIOBEK OepeT B PyKy KyCOUeK rajuius U
OH IUIaBUTCS B pyKe. 31eck ecTh oHO Ooubiioe HO! Bo-nepBbix, Tak MOXHO pacIIaBUTh TOJIBKO OUCHb
MaJeHbKUI Kycouek rayuusi. Ckopee naxe IIacTMHKY. Bo-BTOpBIX, O0IBIION KyCOUeK TajUIHsl MIPOCTO
TaK B PyKe HE pacIIaBUTh. XOTs €ro TeMIeparypa IJIaBJIeHHs HUXKe TeMIIepaTyphl YeJI0BEYECKOro Teja
(36,6°C), HO ¢ OAHOM CTOPOHBI K KYyCOUKY HMOJBOJIUTCS TEIUIO, a C JPYTUX €ro MOBEpXHOCTEH TEeIUio
NEPEIacTCs OKPYXKAKOLIeH cpeie.

[TosTOMy OOBIYHO MJIYT HAa XUTPOCTHU: OO CHIBHO PAacTUPAIOT PYKH Mepe] SIKCIEPUMEHTOM, 100
32 KaJpoM CTOUT (peH, KOTOPBIH AyeT TEIIbIM BO3JyXOM, JIMOO MCIOJb3YeTCsl KaKOW-HUOYIb CILIaB
rajulvsi, KOTOpBII UMEET ellle MEHbIIYI0 TeMIepaTypy IulaBieHus. Hanpumep cras raums ¢ MHIUEM.
Ecimu Bce ke paciuiaBUTh KyCOUeK rajiMs B pyKax, TO 3aT€M OH OCTAaBUT TEMHO-CEpbIE ISTHA.
OTMBIBaTh TaKU€ MATHA HE CIUILIKOM JIETKO.

['opazno mmpe npuUMEHsIOTCS coeauHeHus rawus. Hampumep, mutpun storo meramia GaN
o0JajjaeT moayrnpoBOTHUKOBBIMH CBOMCTBaMU. 13-3a 3TOr0 M3 HEro M3roTaBIUBAIOT ONTOIEKTPOHHbIE
npubopsl, cBeToauoabl. [pyroe 6unapHoe coenuHenne GaAs HCHOIB3YIOT IPU IMPOU3BOJCTBE YMIIOB.
Oxcup rammus GapOzurpaer BaxHyI0 pojib B Ja3epHbIX MaTepuanax. CoimHedHble OaTapeu, KOTOpBIC
YCTaHABIIMBAIOT HA MapCOXO/bI, UMEIOT B CBOEM COCTABE BBIIICYIOMSHYTBIA apCEeHU/ TAIIIIHSL.

Muann. O4yeHb paccesiHHbIN

JIaHHBII 3JE€MEHT SIBISIETCS OYEHb PACCEsHHBIM. Ero coiep:kaHue B MHUHepajax ejie AOXOIUT A0
JECATHIX JI0JIeH MPOIEeHTa. DTO MPUBEJIO K TOMY, YTO JaHHBIN 3JIEMEHT OYEHb JIOJITO HE MOTJIH OTKPHITh.
Kak Haiftu TO, 4TO CUIIBHO pa3Ma3aHo MOBCIOLY?

Bce Obl Tak u octaBanoch, HO Takue yueHsble, kak I'ycraB Podept Kupxro¢ v Podept Buibreasm
ByH3eH/UI1 WM3y4eHUS XHMHUYECKOTO COCTaBa BEIIECTB CTAlM MPUMEHITH (U3UUECKUE METO/BI
uccnenoBanus. OHK pa3paboTainy CIeKTPaIbHbIN aHanu3. BkpaTie, ero cyTh 3aKkiiio4aeTcst B TOM, 4TO K
aTOMy IOJBOJAT DHEPruI0 B KakoM-To Buzae. Hampumep npu HarpeBanuu. B pesynbrare sTa 3HEprus
MOTJIONIAETCS U MEPEeBOIUT BHEUTHUN JIEKTPOH Ha Oojiee BHICOKYIO opouTtans. Ho Tam emy HaxonuThes
HE BBITOJTHO COTJIACHO MPUHIUITY MUHHUMYMa YHEPTUHU. DJIEKTPOH CITyCKAaeTCs 0OpaTHO Ha CBOE MECTO.
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IIpu 3TOM NPOUCXOAUT UBITYUEHUE ONPECICHHOMN JUIMHBI BOJHBIL. [[7151 Kaxa0ro 2J1eMeHTa JIJTMHA BOJIHBI
cBosi. Habop Takux BOJIH /i1 KOHKPETHOTO JIEMEHTA HA3bIBACTCS CIIEKTPOM.

In 4é

114,818 +3
Wuawn
Indium @

B 1863 romy HeMerkue XxuMuku Peiix u Puxtep npoaHanu3upoBaim MUHEPAT IMHKOBYIO OOMaHKY.
Vckany OHUM JIMHUY TaJIIUsl, HO HE HALIUIM. 3aTO HALUIM HOBYIO JIMHUIO B CIIEKTPE, KOTOpasl paHee HUI' e
HE BCTpeyaslach. JTa JIMHUSA COOTBETCTBOBaJIa CMHEMY L1BeTy. OH OY€Hb MOXO0K Ha LBET MHAUro. Tak
OBLIT OTKPBIT HHIUH.

JlaHHBIN >JEMEHT — 3TO MeTal cepeOpucto-Oenoro nBera, OnecTsmuid Ha cBery. M3-3a ero
MATKOCTH M BBICOKOW TUIACTUYHOCTH WMHJUM SIBJISIETCS caMbiM XWibiM MeTaiuioM. OH B 20 pa3 msrye
yucToro 3050ta. Ho ecth mapamokcanbHbiil GakT: eciau 700aBUTh HEMHOTO MHIIMS B CBUHEII, TO TaKOH
crutaB Oy/IeT TBepXKe, YeM YUCTBINA cBHHEI. HemocrtaTouHas TBEPIOCTh M U3JHIIHSAS MITKOCTh 3aKPbUIN
JOPOTY K IPUMEHEHHIO BO MHOTUX O0JIACTSIX.

Wunuii mpuMeHsieTcs B IOJYNPOBOJHUKOBOM IpoMmblnuieHHOCTH. Ha ero ocHoBe Obln co3maH
npubop Ui TOro, YTOOBI BCE BUAETh B TEMHOTE, TO €CTh TEIJIOBU30p. 3aTe€M OH CTajl IIHPOKO
npumeHsaTeess uid npoussoactBa KK skpaHoB. Takke OH HCHONB3yeTCcsd B KadecTBE INPUMECH K
repMaHHI0 M KPEeMHHIO. HeKoTopble ero COeIMHeHHs sBIAIOTCA momuHO(popamu. HMzoromsr *In
u "¥™n npumenstorcs B KauecTBe pammodapM mnpemapatos. CepeOpsHblC 3epKala C HHIHEBBIM
HOKPBITUEM IOPA3/10 MEAJICHHEE TYCKHEIOT CO BPEMEHEM.

OnoBo. Metann, koTopbin 6boneet

JlaHHBII JIEMEHT N3BECTEH YEJIOBEYECTBY OUCHb JIaBHO,  €T0 CIUIaB C MEbI0 — OpPOH3a, 9TO MEPBbIH
CIUJIaB, CO3/]aHHBIN yenoBekoM. Ere camu eruntsiHe MCIOJIb30BAIM JIaHHBIN CIUIaB JUIsl TIPOU3BOJICTBA
pasnuuHoi yrBapu. OCHOBHOM MUHepas ojoBa — kaccutepuT (SnO;). OH mosryuni cBoe Ha3BaHHUE M3-3a
mectopokaeHus. Ero noObiBanmu Ha bpuTaHCKMX OCTpoBax, KOTOpble HasblBaIuCh Kaccurepumamu.
CaMo ke Ha3BaHUE JIEMEHTA 03HA4YAET CTOMKHMA, IIPOYHBIM.

OnoBo  sABNSETCS ~ HETOKCUYHBIM  BEIIECTBOM,  IO3TOMY  TIPUMEHSETCS B KayecTBE
KOPPO3HOHHOCTOMKOTO MOKPBITHS JIMOO B YHCTOM BHUJIE, TMOO B BUJIE CILIABOB C JPYTUMH METAJUIAMHU.
J11st nUIeBoi MPOMBINUIEHHOCTH M3TOTABIMBAIOTCSl OaHKU U3 0eJ0H jxecTH (JIy)KEHOE OJIOBOM XKEJe30).
PaguontoOureny cpa3dy BCIIOMHST, YTO OHU pabOTAIOT C OJIOBOM U UCHOJB3YIOT €ro B KAUeCTBE MPHIIOS
JUTSL DIIEKTPOHHKH.

YacTo 0710BO MPUMEHSETCS B BHJIE CIUIABOB C Pa3HBIMU METaUIaMH, HalpuMep ¢ Meapio (OpoH3a),
MeIbI0 W IIMHKOM, MEIBI0 M CypbMoOi (0a00uT), ¢ 1uHKOM (ymakoBodHas ¢ojbra) W B BHIE
OJIOBSIHHO-CBUHIIOBBIX M OJIOBSIHHO-IIMHKOBBIX MPUIIOEB. TaKke 0JI0BO HAIILUIO CBOE MPHUMEHEHHE B BUIC
MHTEPMETAITMYECKOro coeanHeHns NbsSn, KOoTopoe HpuUMEHSeTCS B KadecTBE CBEPXIIPOBOJISIINX
HPOBO/IOB.

Hexotopeie coequHEHUs 0JI0Ba MPUMEHSIOTCSI B Ka4eCTBEe KpacokK. KaxIplii aBTOIMIOOUTENh MOXKET
HAWTU CIUIaB OJIOBA CO CBHHILIOM B CBOeM aBTOMoOWsie. OH HCHOJB3yeTcs B aKKyMYJSITOpE B BHJC
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anektposa (anona). Cynbdua osoBa (SnS;) MPUMEHSIOT ISl 30JI0UYCHUS JIEpPEeBa M THUIICOBBIX (DUTYP.
DTO KOHEYHO HE 30JI0TO, HO TOKE O1ecTUT. MHOTHE OJO0BOOPTAaHWYECKUE COCTMHEHHS TOKCHYHBI. M3
HUX JeJIajli WHCEKTHIUIBI (OBl I HACEKOMBIX). HekoTopple M3 HUX HCIOJIB30Bajl B KAa4eCTBE
Kpacku. MiMu KpacsT MOABOIHBIC YacTH KOpadiiel, 9ToObl OHU HE 00pacTaiIy MOJUTIOCKAMH.

O0BO WMEeT Takoe CBOMCTBO, YTO MpH oOxyaxaeHuu Hmwke 13,2°C, oHo u3 0eroro ojoBa
npeBpamiaercs B cepoe. Ilpu 3ToM HapymiaeTcs KpucTaymindeckas cTpykTrypa. OJoBO Tpeckaercs u
npeBpamiaeTcs B MOpOHOK. J[aHHOe CBOMCTBO CryOMiIo He OOWH JAecaToK mroaei. Hampumep B
skcneuimu uccienosatens Pobepra CkoTTa, KOTOpasi HampaBisjach HAa FOXKHBIM MOJIOC, MPOU30IILIA
karactpoda. TomImBO BBITEKIIO U3 KEJIE3HBIX COCYI0B CKBO3b IIBBI, TPOMAsSHHBIE OJIOBOM.

[IpeBparienne 6ex0ro 0JI0Ba B Cepoe HA3bIBAIOT «OJIOBSAHHOM uymMoi». OT Hee MOCTpaaio He Majo
OJIOBSIHHBIX COJIATMKOB. YacTh MCTOPUKOB CUMTAET, YTO OJHA W3 MPUYMH MopakeHus Harmoneona B
Poccun B 1812 1. — 3TO CHIIBHBIE MOPO3bI, U3-32 KOTOPHIX OJIOBSHHBIC ITYTOBHIIBI HA MYHIHpPaxX COJIIAT
MPEeBPaTWINCh B TOPONIOK. Takke CyIIeCTBYEeT JIETEH/Ia, YTO <«OJIOBSHHAS YyMa» B 3alacHHUKaX
neTepOyprckoro mysest Asnekcanapa CyBopoBa YHHUTOXXKHIIA MHOKECTBO IIEHHBIX (PUTYpPOK, MPEBPATHB
ux B Tpyxy. [lo jereHae B moaBase JOMHYIH 3UMON OaTapen OToruieHHus U Gurypku 3amepsnu. OaHaKo
OCHOBHas IpUIMHA — OaHAIBHOE BOPOBCTBO. A Ha OJIOBO JTFOOOH MOYKET CIIUXHYThH BUHY.

Tannui. He nuckanm, Ho HawwnNu

T ®

204,3833  +1
Tannun
Thallium (]

Aurnuiickuii  yueHsld Yuabsam Kpyke 3aHuMancs wuccieoBaHUEM TbUIM, OOpasyroleiics Ha
CEpPHO-KUCIIOTHOM Npou3BoAcTBe. Vckam OH B HeW celeH W Tenyp. AHamu3 MPOBOIAWI CaMbIM
COBPEMEHHBIM Ha TO BpPEMsl METOJOM, MpPH MOMOILM CHEKTPaJbHOTrO aHayiu3a. [lonydeHHBIH crekTp
MOKa3all TO, 4ero He OXuJaiu. B Hem Obuia HOBasi CBETIIO-3eNIeHast JIMHUS, KOTOpasi He TPUHAIekKaa
HU OJTHOMY M3BECTHOMY Ha TO BpeMs XMMHUYECKOMY 3JIEMEHTY. BblI ciefiaH BBIBOJI, YTO OTKPBIT HOBBII
XuMUYeckuil 3xemMeHT. C NaTblHU TaUIMH NEepeBOAUTCS KaK «paciyckaroniasicsi Betkay. CriekTpajibHas
JIMHUS IBETA MOJIOJION JIMCTBBI CTaJIa IPUYMHON TAKOT'O HA3BAHUSI.

B 3emHO#1 KOpe Taimmusi OoJble, 4eM 30JI0Ta, cepedpa win prytd. OCHOBHOW MUHEpan Tajllvs —
aopangut (TlAsS;), ogHaKO OH HE NpEACTaBIAET IMPOMBIIUICHHOM IEHHOCTH. TaliMii MosydaroT
MOIMYTHO IpU nepepaboTKe APYTUX Py, Kak HOOOYHBINA MPOAYKT MOJYyUYEHUS IPYTrUX BELIECTB.

Tannuii cogepxurcs B Tabake, MINMUHATE, IpeBECUHE OyKa, BAHOIPAJIEe, CBEKJIE U JPYTUX PACTEHHUSX.
[IpaBaa no6GBIBaTh U3 HUX TAJUIMHA TOYHO HE BHITOAHO. W3 UBOTHBIX TaJUIMH OOJIbILE BCEro COAEpKAT
Mey3bl, aKTHHUN, MOPCKHUE 3BE3/IbI.

CmnaB Ttammus ¢ pryThio He 3amep3aer 10 —60°C. OH Hamien cBoe NPUMEHEHHE B KayecTBe
TepMOMETpa, paboTaroNMii B YCIOBUSX KpailHero ceBepa. PaanoakTHUBHBIA H30TOM 20T] sBmstercs
YUCTBhIM OeTa-u3imydareneM. Ero uwcmonb3yror B mpubOopax Ijisi W3MEPEHHUs TOJIIUHBI MOKPBHITHH H
TOHKOCTEHHBIX M3zenuil. Takxke ero UCroiab3yroT A CHATHSI CTATUYECKOTO AJIEKTPUUECTBA C TOTOBOM
MPOAYKIINY B OYMaKHON TPOMBIIIUIEHHOCTH.

CBuHeU. DfIEMEHT, a He XXMBOTHOe

Kto Ha3Bai CBHHCI[ CBHHIIOM, HHKTO HC 3HACT. Taxoxe HEHU3BCCTHO, YTO O3HA4YacT 3TO CJIOBO.
CBI/IHeI_I O4YEeHb MSTOK U JerKoruiaBok. OH JIerko KYCTCs U IMMPOKATBIBACTCA. ODTH CBONCTBA OIpeaACININn
o0JacTa ero IIPUMCHCHU. HGCMOTpH Ha TO, 4YTO OH TH)KGHBIﬁ, H3 HEro aejajin MEIaJIbOHbI, CTaTYOTKU.
CraBel CBHHIIA, OJIOBA M CYPbMBI MIPUMEHSIIN JIUISI U3TOTOBJICHUsT TUnorpadekux mpudros. Pumiisae
JIeJTaTi U3 HETO TPYOBI JUTS BOJOMPOBOIOB. M3-3a CBOEH MATKOCTH CBHHEIL JIETKO TIOJBEP’KEH BHEITHUM
,Z[e(l)OpMaLH/IHM. Het Hukakoin CJIOKHOCTH, YTOOBI HOJIYUUTb Ha HEM OTTHCK. H03TOMy U3 HETO AcIalIn
meyatd. 3areM €ero CTajd HCIIOJIb30BaTh JJIA U3roTOBJICHUS HJ'IOM6, 4TOOBl OIEYaThHIBATH Ceﬁ(bbl,
CKJIadbl. CaMo ci10BO «IUIOMOay MMPOHU301LJIO OT JIATUHCKOI'O Ha3BaHU «plumbum».
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Csunen, ctoek Kk 80 % cepHOW KHUCIOTBI U K JEHCTBUIO COJIIHOM KHUCIOTHI. OJIHAaKO €ro Jerko
pasbenaer ciabas yKkcycHas Kuciorta. Jlonroe BpeMmsi CBHHEL HPUMEHSJICS B CEPHOKUCIOTHOM
HPOMBIIIJIEHHOCTH B KauecTBe OOIMIIOBOYHOI0 MaTepHaa s 000py10BaHUs.

[Ipo cBuHIOBBIE Oenmiia HaBepHSKA CIbIMIAN KakIsld. 910 coib cBuHIAa 2PbCO3xPb(OH),. Ona
IIPUMEHSETCS B COCTAaBE JJAKOKPACOYHBIX ITOKPBITUI, KOTOPBIE CTOMKHU K JEHCTBUIO CBETAa U Bo3ayxa. Ho
TaKkue Kpackd TOKCHYHBI. [103TOMy CBUHIIOBBIE Oenmia MPUMEHSIOT TOJBKO JJISI HAPY)KHOW OKpacKu
cynoB. Cawmplii momynspHblii murmeHT — cypuk (Pb3O4) mmeer spko-kpacueiii mBer. MM kpacuiu
MOJIBO/IHBIE YAaCTH KopaOeil.

CBuHEI — 9TO TMOCIEAHUN d1eMeHT Tabnuibl MeHeneeBa, y KOTOPOro €CTh CTA0MIbHBIE W30TOIIBI.
V Bcex Mocieayonux 3eMEHTOB BCE U30TOMbI PaJHOAKTUBHBI.

[omagast B opraHn3M 4esnoBeKa, Kak U 000N TsSHKEBbIH MEeTalll, BbI3bIBaeT oTpaBieHus. OcoOeHHO
OMACHO BO3JICMCTBUE CBHMHLIA HAa JETEH: NPHU [UIMTEIBHOM BO3JIECHCTBUU OH BBI3BIBAET YMCTBEHHYIO
OTCTAJIOCTh M XpOHMYecKue 3aboneBaHus Mosra. OJHAKO XJIOPUA CBHHLA TPUMEHSIOT JUIS
NPUTOTOBJICHUST Mas3eil mpu oOpaboTke omyxosnei. Bpaunm peHTreH KaOMHETOB HOCAT CBHMHIIOBBHIC
(bapTykH, 3aIUIIAIONINE OT PEHTTEHOBCKOTO M3ITyYEeHHUSI.

Iy

T ek i)
/| EXKLXTHNRER J\NRNSNININ - /7 e
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BucmyTt. NocneaHun ns MorukaH

Hcropust OTKpBITHS BUCMYTa JOCTaTOYHO clokKHA. OH M3BecTeH JoasM co CpeIHUX BEKOB, TOTAA

€ro 4yacTo MyTaJHu C OJOBOM, CBUHIIOM M cypbMoil. ['eoprumii ArpmukoJia — KpylnHEHIIUHA MUHEpaIor

cBoero BpemeHH (OH kuil B XVI Beke) BIepBbIe ONMUcaN MOIYYeHHE 3TOTO MeTaia. To, 94To BUCMYT

ABJISIETCS. CAMOCTOSTENIBHBIM XMMHUYECKUM 3JIEMEHTOM, NOHAIM Toiabko B XVIII Beke, a cHMBOIOM
aneMeHT o0s3aH beprenuycy.
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Bucmyr sBisiercst peakuM 3jieMEHTOM. B cpellHeM ero cojep:kaHue B TOHHE 3€MHOM KOpbl HE
npeBbicuT 0,2 TpaMMa, a 3TO MEHBIIIE, YeM, Harpumep, cepedpa.

OCHOBHBIM TOTpPEOHMTENIEM BHCMYTa SIBISETCS MeTautyprus. Eciam nermpoBaTh aqrOMHHUN WA
CIUIaBbl OYEHb HEOOJIBIIMMHU KOJIMYECTBAMHU BHCMYTA, MOXKHO JOOHMTHCS TOTO, YTO UX OyAeT ropasnuo
nerye oOpabareiBaTh. CIUlaBbl BUCMyTa C MapraHileM W XpPOMOM MPUMEHSIOT Uil W3TOTOBJICHUS
JIOJITOBEYHBIX IMOCTOSIHHBIX MarHuToB. IHTEpECHO, YTO HAXOASCh 10 COCEACTBY C TAKUMHU CTPALIHBIMU C
OMOJIOTHYECKON TOUYKHU 3pEHUS IJIEMEHTaMU, KaK MOJOHUN U CBHHEI, BUCMYT MPAaKTUYECKH Oe3BpeieH
Juls opranusma yesnoBeka. [loatomy nepiaamyrpoBas ryOHast momajia, U3roTOBJIEHHAs HA OCHOBE coJlei
BHCMYTa, HE MPEJICTABISIET YTPO3bl BALLIEMY 3/J0POBBIO.

Bi 8

208,9804 43
Bucmyr
Bismuth o)

IloMmumo  Bcero  mpodero, COEOUHEHHMs  BHCMyTa  O0JaJaloT  ApPKO  BBIPAKEHHBIMU
aHTHOAKTepHaIbHBIMU CBOWCTBaMH. [3-3a 3TOro MX HCHONB3YIOT B MenunuHe. Hampumep, Bcem
xopomo u3BecTHas Oakrepus Helicobacter pylori, BbI3bIBarolas racTpuT, a BIIOCIEACTBUHU S3BY
KeIyJIKa, YCIIEHIHO YHUYTOXKAETCS COeIMHEHNUIMU BUCMYTa.

JlroOutensm peIOalIkKu BUCMYT TOXKE Iosie3eH. Tak Kak OH o0JajaeT CXOJHOW IUIOTHOCTBIO CO
CBHMHIIOM, HO 0€30MaceH AJIs YeloBeKa, rpy3uia s yJo4eK HAuYMHAIOT M3rOTaBIMBATh U3 BUCMYTa, a
HE TOJIbKO U3 CBUHIIA.

Haxonen, Henb3s He YHNOMSHYTb KpacUBEWIIHME KpHCTaulbl okcuaa BucMyTa BinOs, KoTOpble
AKTUBHO HMCIIOJIb3YETCs IIPU U3TOTOBJICHUH YKPAIIECHUH.

104-116. H

s Va7 o
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Ilpo nmannble snemeHThl (pe3epdopauii, ayOoHMI, cubopruii, Oopuii, Xxaccuil, MeEWTHEpUH,
JApMINTAATAH, PEHTTCHH, KOTEepPHEIHA, HUXOHWH, (IEpOBUH, MOCKOBHM, JHUBEPMOPHI) CIIOKHO
YTO-TO pacckazath. [IpuumHa mpocTa: Bce OHM TOMYyYEHBI YEJIOBEKOM HA YCKOPHUTENSIX YacTHIl U B
MpUPOJIE TIOKAa HE BCTPEUYATUCh. ITO HMCKIIOYUTEIBHO PYKOTBOPHBIE B3JEMEHTh. MHOTHE M3 HUX
MOJIY4eHBI B KOJIMYECTBE BCETO JECITKA THICAY IITYK. A 3TOT0 OYEHb MaJio IS XUMHUYECKOTO aHan3a.
K ToMy ke MX BpeMs JKU3HH OYCHb Mayio. Pa3 m HeT OOJbIlle aTOMOB 3THX 3JIEMEHTOB, TaK KaK OHHU
pacnianuck. [Ipo mx xumudeckue W (Pu3MUYECKHe CBOKWCTBA MOXKHO TOJILKO JIoTanbiBaThes. Ho Bce
JIOTAJIKU OCHOBaHBbl Ha TEPUOJUYECKOM 3aKOHE, Ha KOTOPOM CTpPOHUTCS Bcs Tabnuia MeHnaeneesa.
WccnenoBanust ¥ MpakTUYECKHE MOATBEPKIEHUSI AOraJoK BEAYyTCS yYEHbIMU B Hacrosiiee Bpems. U
€CJIM BBl MPOYTETE TJIaBy MPO aKTHHOW[BI, TO BBl JaXKE€ JIOTAJaeTech, B KaKUX JIaOOpaTOpHsIX MHUpa
BEJlyTCs 3TH uccienoBanus. Hageemcs, 4To Ha Haiie BpeMsl BbINAAyT OTKPBITHS, CBSI3AHHBIE C 3TUMU
3JIEMEHTaMHU.

NMNepexoaHble meTannbl

OOcyauB s- W P-2JIEMEHTBHI, Mbl OTIIPABIAEMCS C BaMU Jajbllie B Halle YBJEKaTeJlbHEHIIee
MyTelIeCTBUE 110 OCHOBAM XMMHH 3jeMeHToB. Ha ouepenu camasi KpynHasi rpymnna, B KOTOPYO BXOJST
nout 57 % Bcex 3JIEMEHTOB — 3TO MEpexXoiHble MeTabl. M cpa3y mosiBisieTcss HECKOIBKO BOIPOCOB:
«A TIIe OHM HaXOJATCS B Mepuoamueckor tadmmue?», «M kyna onn nepexoast?». Yo xe, 060 BceM 1o
HOPSKY.

Ecnu paccMatpuBaTh coBpeMeHHYI0 TaOauiy MeHneneeBa, TO NepeXoAHbIE METAUIbI HAXOIATCS B
«cepenuney, To ecth ¢ Il rpynmbr mo XII. Taxke oOpaTtuTe Balie BHUMAaHHWE Ha «IOJBA TaOJIHUIIBI,
TaM pacroJjiaratorcs 2 psjia 3JIeMEHTOB, Ha3bIBA€Mble aKTUHOUAAMU U JIAHTAHOUIaMHU.

[lepen Tem Kak OTBETUTh HA BTOPOW BOMPOC, MBI HAJEEMCS, YTO BbI MPOCTUTE HaM HeOOJNbBIIOE
JUPUYECKOE OTCTYIUIEHHE OT TEMbl TIJ1aBbl. BHUMATENbHBIM 4YHMTATENb, BEPOSTHO, YK€ OOpaThi
BHMMaHWE Ha TO, YTO MBI Bcerjga omupaeMcs Ha llepumommdeckyro TaOiuily, a Kak CJIEICTBUE, Ha
CTpoeHue aroma. 3aberas BIepel, cpa3dy CKa)XXeM, 4TO OTBET Ha Balll BOIPOC KPOETCS HMMEHHO B
cTpoeHuM atoma. Ha Ham B3ruisa, oAHA W3 TJIABHBIX NpPEJeCTed XMMHUU COCTOMT B TOM, YTO B XOJI€
pelIeHrs NOJaBIISIIOIIEro Yncia 3a1a4 Mbl IPUXOJUM K CTPOEHHUIO aTOMa, 3TO Ta OCHOBA, 0€3 KOTOpOii
XMMHU HE CYIIECTBYET. DTO OTIMYAET XMMHUIO OT TOW ke (DM3MKH, T/ie, 3HAasg Ha OTIIMYHO MEXaHUKY
HeroTona, Oynmer kpaifHe mpoOJIEeMaTHYHO paccyXIaTb O TEPMOIWHAMUKE WM BOJHOBOW ONTHKE.
Pemras xumMudeckyro npoOsieMy, YIeHbIH Kak Obl pa3MaThIBaeT KIIyOOK M MPUXOAMT K BBIBOAY Ha OCHOBE
CTPOEHHSI aroMma, ATO TOpPa3UTENBHBIM 00pa3oM pa3BUBAeT JIOTUKY W YMEHHE YCTaHAaBJIMBAThH
MpaBUJIbHbIE MPUUUHHO-CIICACTBEHHBIE CBSI3U.

Bepuemcss k mepexomueiM MetamaM. OHM Tak Ha3BaHbl MOTOMY, YTO HAaXOIATCS MEXIY
S-3JIEMEHTAMH W P-’JIEMEHTaMH, CO3/aBasi MEXIy HUMH «MOCTHK». Kak BBl yXe qoraianuce,
Hepexo/Hble METAIbl OTHOCATCA K d-3IeMeHTaM, TO €CTh JJIEKTPOHBI, KOTOPBIE YYacTBYIOT B
o0pa30BaHMM XMMHUYECKUX CBSI3€M 3THUX JJIEMEHTOB C JIPYIMMHM, Haxonaarcs Ha d-opOuTtanax (3T
AJIEKTPOHBI MPUHATO HA3bIBaTh BAJIEHTHBIMU). B 00pa3oBaHMU CBS3M TakKe MOTYT y4yacTBOBAaTh U
S-opOuTamy.

Kak yxe ObLJIO OTMEYEHO paHee, K MEepPeXOJHbIM MeTajljlaM OTHOCATCS 38 3JIEMEHTOB, IUIIOC
AKTUHOMJIBI M JIAHTAHOWJBI, YTO J€JaeT 3Ty TIPYyMIy 3JIEMEHTOB camMod KpymHoil. [lath oOmiyro
XapaKTepUCTUKY BCEM METalljlaM TPYMIbl ITOYTH HEBO3MOXKHO, MOJTOMY MbI pa3Omiin ee Ha JIEBSThH
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60.]166 MAJICHBKHUX HOI[Fp}/HH, B Ka)l(,[[y}O n3 KOTOpI:IX BXOOAT MCTaJJIbI, 06na/:[afoume CXOXKXKUMHU
CBOMCTBaMH.

Moarpynna ckangus (llIB)

B Tak Ha3blBaeMyr0 MOArPYIILY CKaHAWS BXOMAAT: CKAaHIWM, UTTPHM, JIAHTaH, akTUHUNA. B nepsyro
ouepesib YKak€M Ha CXOXKECTb CTPOEHHsI JIEKTPOHHBIX 000J0YEK aTOMOB 3THX 3J€MEHTOB. Ee MOXHO
BBIPA3UTh (HOPMYIIOii (n-1)d'ns®. M3 »sroro CleyeT, 4YTO BCE OTH MeTayibl OynyT oOnanath
BalleHTHOCTHIO paBHOH III, a XapakTepHO cTeneHbI0 OKUCIICHMS JUIsl HUX siBisieTcs +3. B mpupope Bce
3TH METaJUIbl HAXOJATCS BMECTE, IO3TOMY OTAEIUTh UX — JOBOJBHO CIOXKHAS 3a/1a4a.

Y, La u Ac— cepebOpucto-Oenple MeTambl, CKaHAWN e 00JalaeT >KENTOBATHIM OTTEHKOM.
DOneMEeHThl 3TOM HOATrPYMIIBI JTOCTATOYHO XMMHUYECKH AKTHBHBI, IO 3TOMY IMOKA3aTENI0 HUX MOYKHO
CpPaBHUTh C MarHueM M KambuueMm. Hampumep, mpu peaxknmm okcuaa nantana LayOsc Bomoit
BbIJIETIsIETCsl OOJIbINe Teria, 4YeM npu peakiuu okcuna kanblusg CaO ¢ Bonmoil. [lpu HarpeBanuu Bce
METaJUIbl ATOM MOATPYHIBI PEarupyroT ¢ MOJEKYISPHBIM a30TOM, KHCIOPOAOM M MHOTUMH JPYTUMH
BELICCTBAMH.

CkaHguin. Metann gna pakert

MBI yBepeHsl, UTO Jake MHOTME XMMHMKHU HE TaK XOPOIIO 3HAKOMBI CO CBOMCTBAaMH 3TOr0 MeTaJlja.
Ha TO, KOHCYHO, €CTb BCCKas IIpHUYHHA: 06’beM MHPOBOI'0O pbIHKA CKaHAWA COCTABJIAACT BCCTO JIMIIb
2-10 TBIC. TOHH B FOI[! Huuero YAUBHUTCIIBHOT'O, UYTO MbI O HEM CJIBIIIHUM HC TaK YK 9aCTO.

CYH_ICCTBOBaHI/IC CKaHAus 6LIJ'IO npeacKa3aHo [[ . MCHI[CJ'IGCBIJIM Ha OCHOBAHHUU NICPUOANYCCKOTO
3akoHa B 1871 romy. Bemukuii pycckuii XMMHK Jaj 3TOMY METaJly Ha3BaHHE «JKa-00p» H3-3a €ro
CXoOCTBa C 60p0M. CHYCTH BOCEMb JICT HpO(bGCCOp AHAJIMTHYECKOU XUMHUU HUIBCOH MHOJHOCTBIO
HOI[TBep,ZII/IJ'I 3KCHCpI/IMCHTOM HpeI[CKaSaHI/ISI MCHIIGHCeBa, BBIJICJIINB CKaH,ZII/Ifl HpI/I I/I3y‘leHI/II/I MI/IHepaJ'IOB
OBKCCHUTA U TaJdOJIMHUTA. HasBan KE OH HOBBIﬁ 3JICMCHT B 4YCCThb MeECTa CBOCIo pO)KI[eHI/ISI —
CxkaHIMHaBUH.

CkaHuil OTHOCUTCSI K paccessHHbIM 3jeMeHTaM. CTOUT MOJYEPKHYTb, YTO CKaHJUN COCTaBISIET
b 6x10™% maccsl 3emuo# Kopsl. To ecTh Ha 1 ToHHy npuxomuTcs mpumepHo 10 T. OH BXOIWT B
coctaB okoimo 100 pasnuunbix wMuHepanoB. Camble KpyHHbIE MECTOPOXKJICHHUS TOPTBEUTHTA
(Sc,Y),Si,07 naxoastes B HopBeruu u Ha Magarackape. HesHauuteabHbIE KOJIMYECTBA CKAHIUS MOKHO
BCTPETUTH JaKe B MOPCKOH BOJIC, & TAaK)KE B BOJOPOCIISX.



55

CkaHaui HaXOJUT HACTOJIBKO HIMPOKOE MPUMEHEHHE B PA3IMYHBIX OTPACISAX HAYKU U TEXHHUKH, YTO
HEKOTOpPBbIE Ha3bIBAIOT ero «MetauioM XXI Beka». OH BXOIUT B COCTAB Pa3IMYHBIX CIIJIABOB, MOBBIIIAS
UX TPOYHOCTH M TBEPAOCTH. [109TOMY MX HCMONB3YIOT MPHU KOHCTPYHPOBAHUHU paKeT, aBTOMOOHIICH,
BBICOKOCKOPOCTHBIX MOE37I0B U B aBUAKOCMHUYECKON MPOMBbINUIEHHOCTH. CKaHIUN UCHOIb30BANICSA MIPU
cTpouTenbeTBe opOouTanbHON cranmmu «Mup» u MKC. CrutaBel ckaHjusi 00J1aJjal0T TIOBBIIICHHOM
KOPPO3UIHON CTOUKOCTBIO.

Eme Oonee MHTEpPECHBIM C TPAKTHUECKON TOUKHM 3peHust sBisiercs okcupa ckanmus Sc;03. Ero
WCTIONB3YIOT JJIsl IPOU3BOJICTBA JIAMIT BBICOKO MHTEHCHBHOCTH. Taxke 3TOT OKCHIT 00J1a1aeT BHICOKOM
KaTaJINTUYECKOM aKTUBHOCTBIO, IMOATOMY IpPUMEHSETCsl B KadecTBe KaTtanuzatopa. FOBemupsl ke
M3rOTABIMBAIOT M3 HEr0 (PMAaHUT — MCKYCCTBEHHBIH aHanor anMasa. C MOMOIIBIO OKCHIA CKAaHIHS
BO3MOXXHO YBEJIIMYUTh MOIIHOCTh COJHEYHBIX Oartapeii Ha 50 %. [lpyrume coenuHeHus CKaHIUS
UCHOJIb3YIOT B KAUE€CTBE aKTUBATOPOB B IIBETHBIX TEJIIEBU30PaX.

UTTpuin. Hy odyeHb paccesiHHbIN

HcTtopus OTKpBITHS 3TOrO0 MeTajula JOCTaTOYHO HempocTa. Bee Hawamock B 1794 rony, xornma
INamomuH ouncTun ragoauHUT. [1oydynB HEKyH0 HEU3BECTHYIO 3€MIIIO, OH Jall €l Ha3BaHUE WUTTPHSL.
Crryerst 45 ner Mo3aniep pa3ioxkuil 3Ty 3eMIII0 Ha OKCHJIBI TPEX 3JIEMEHTOB: UTTPHs, TepOus u 3pous.
Ha3Banue cBoe UTTpHil MOJIY4MI B YECTh INBEACKOM JI€PEBHHU, BOIM3M KOTOPOH AppeHHyC BIIEpBbIE
HallleJl KAMEHb HEU3BECTHOI'O COCTaBa, YTO MOCIYKUJIO TOBOJOM ISl OTIIPABKU €r0 YacTeH pa3iInYHbIM
YYEHBIM TOTO BpeMeHHU Juig aHanusa (I'ajmonuH, BeposSTHO, BXOIWI B UX YHUCI0). YUCTBIA UTTpUil ObLI
nosyyeH B 1828 rony Benepom.

Y39

88,9059 +3
i
Yttrium

UtTpus B 3eMHON Kope ropas3zno OoJiblie, YeM CKaHIus, €r0 MaccoBasi J10Ji1 COCTABISET MPUMEPHO
2,8x107 %. B oT/Mume OT CKAHHs, HTTPHil OTHOCHTCS K PEKO3eMEbHBIM dIEMEHTaM (PACCESHHBIM),
COOCTBEHHBIX MUHEPAJIOB OH TOJIKOM HE UMEET, HAIPOTHB, YaIlle BCETO BCTPEYASTCs B BUJIE IPUMECEH K
dbocdopuram 1 anaTuram.

YucTelii MeTalmm NpUMEHsAeTCsl B KadecTBe J00aBKM K aJIOMMHHEBBIM W MAarHUEBHIM CIUIaBaM,
MOBBIIIAS WX TBEPAOCThb. BakHeilmeidl 001acThi0 MCHONB30BAHUS UTTPHS SBISETCS MPOMBIIIICHHOE
NPOM3BOJCTBO MOJHMATHIIECHA, B 3TOM IPOIECCe METaUl WUIPaeT pojb KaTamu3aTopa. Takke CTOUT
YIOMSIHYTh, 9YTO WTTpUH coaepxkamee coenunenne YBa,CuzO;4, tme d < 0.7, oTHocuTcs K
CBEPXIIPOBOJAHMKAM, U OHO 3aCIyXHBaeT 0cOO0Oro BHUMAaHMS, TaK KaK MPOSBISIET 3TO MUHTEpECHeHIIee
CBOICTBO MpH TeMIepaType, KOTopas BhIIIE TEMIIEPATypbl KUIMEHUS KUIKOTO a3oTa. M3-3a nemeBu3Hbl
JKUJIKOTO a30Ta ATOT MaTepuall CYUTAETCS JOCTAaTOYHO MEPCNEKTUBHBIM. [la-ma, CBEpXMPOBOIHHUKHU
OOBIYHO MPOSBISAIOT CBOM CBEPXIPOBOJAIINE CIOCOOHOCTU MPHU OYEHb HU3KUX TeMmIeparypax. A 3To
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COCAMHCHUC TPOABIIACT CBEPXIPOBOJUMOCTb B JOCTATOYHO «TCIUIBIX)» YCJIIOBHAX, 110 CPAaBHCHHIO C
JIPYTUMH.

OpHaKo caMbIM HCHOJB3YeMBIM COCIUHEHHWEM HUTTpHs sBiseTcss ero okcun Y0z, On Hamen
NPUMEHEHHE B W3TOTOBJICHHMH KEPAMUKH, YCTOMUMBOW NPH BBICOKMX TemmepaTypax. MM mermpyror
XPOMOBBIE CTaJIH, OH BXOJIUT B COCTaB BOJIB(PAMOBBIX AIIEKTPO/IOB.

DTOT dJEMEHT BCTpedaeTcs He TOJBLKO Ha 3emJie: ammaparthl, mocianabie NASA Ha Mapc, npuBesnu
9K3EMIUIAPBl MAPCUAHCKUX 3€Mellb, TJe ObUTH 0OOHAPYKEHBI HEKOTOPBIE KOJIHMUYECTBA 3TOTO METaslIa.

E
NMoarpynna tutaHa (IVB)

Bropoii Oyner paccMoTpeHa MOATPYIa TUTaHA, B KOTOPYIO BXOJST: TUTAaH, IUPKOHHMA, TaQHUA H
pesepbopauit. PopMyIia, KOTOpas ONHIIET UX MIEKTPOHHOE cTpoerne — (N-1)d?Ns?, MoITOMY HECTOKHO
JOTAAaThCsA, YTO B COEAMHEHUSAX O5TH METAJIbl MMEIOT BaJCHTHOCTh paBHylo [V, a nambonee
YCTOMYMBOM CTENEHBIO OKUCIICHHUS SBISETCS +4.

Turan, tupKkoHUI U radHUI — KOBKHE cepeOpHucTo-0esble MEeTaJlIbl, KOTOPbIE CTAHOBATCS XPYIKUMU
U TBEPABIMU, €CIIU B HUX IMPUCYTCTBYIOT IpuMecH. [Ipy HarpeBaHuuM 3TU 2IEMEHTHI OYEHb XMMHUYECKU

aKTUBHBI. B W3MENPYEHHOM COCTOSIHUM OHH CHOCOOHBI IOTJIOIIATh 3HAYUTEIBHBIE KOJIUYECTBA
Bostopofa. Ti v Zr urparoT BaXXKHEHIITYIO POJIb B METAJUTYPTUH, O YeM OyJIeT HalMCcaHo Jajee.

TutaH. B yecTb 60roBs
Kak Bbl yXe, BEpOATHO, AOralajinchb, pedb IMOHAET O TUTaHe. Ero coeauHeHMs IIOAU CTaIH
IPUMEHATh FOpa30 paHblIe, 4eM caM MeTaul. Tak, B xoze I MupoBoli BOWHBI TeTpaxJIOpU] TUTAHA
TiCl, ncrionp3oBany U1t CO3AaHMs JHIMOBOM 3aBeChl. DTa COJIb THAPOJINU3YETCs BOJOH, coaeprkamieincs
B BO3/lyX€, 10 OKCUXJIOPU/IOB M OKCHJIA TUTAHA:

TiCly + H,0 — TiOCl, + 2HCI

TiCly + 2H,0 — TiO, + 4HCI

YBI/I):[CTB ,Z(aHHI:-IfI nponecc CBOMMHU rijia3daMu MOKHO B BUJICO «Turan» Ha nameM YouTube-kanae.

B mupHoe Bpemsi okcua TutaHa IV 100aBISIOT B MPOAYKTHI MUTaHUS (OH 3apeTUCTPUPOBAH B
kauectBe mnuieBol nobaBku E171). Taxxe npumepno 57 % mnpousBeaenHoro TiO; yxomut Ha
W3rOTOBJICHUE TUTAHOBBIX Oenmi. MHTepecHO, 4To HUTpUAoM TUTaHa TiN MOKPBIBAIOT CBEpA, a TAKKE
Kylojla COBPEMEHHBIX XpaMoB. M3 npyroro OwHapHOTO coenuHeHHS — KapOuma Tutana TiC
M3rOTaBIUBAIOT abpa3uBHbIC MaTepuaibl. Jnbopun Turana TiB,; — BaKHBIH KOMITOHEHT CBEPXTBEP/IBIX
MaTepuagoB A 0oOpaOOTKM MeTalioB. DTO JaleKOo He MOJHBIM CHHCOK TeX COEAMHEHHH 3TOTro
3JIEMEHTa, KOTOPBIE UTPAIOT BAKHYIO POJIb B PA3TUUHBIX 00IaCTAX TEXHUKH.
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TuTan OTHOCHUTCS K pacHpOCTpaHEHHBIM 3jeMeHTaM: OH cocTtaBiseT 0,63 % macchl 3eMHON KOpBI.
CrouT OTMETUTH, YTO Ha 3emjie ITOro MeTayuia Oosblie, 4YeM yriaepona. PyTwi, coctaB KOTOpOTro
orpaxaer ¢opmyna TiO,, a Take wibMeHUT FeTiOz SABAAIOTCS OCHOBHBIMH MHHEpaJlaMH,
conepxamMu TuTaH. CaMOpOTHBIN TUTaH B IPUPOAE J0 CHX IO He OOHAPYKEH.

bonbuias yacTh NpOM3BOAMMOIO TUTaHA PACXOAYETCSl HA HYXKIbl PAKETOCTPOEHUS, CYyOCTPOCHHUS,
aBHAIMOHHON TMPOMBINUIEHHOCTH. WM3-3a BBICOKOM YCTOMYMBOCTH K KOPPO3MM HAa OCHOBE THUTaHA
MPOU3BOIAT XUMHUYECKHE PEaKTOpbl, TPyOONpOBOABI M JPYrHMe€ €MKOCTH, HMMEIOIIME KOHTaKT C
arpeccUBHbIMM cpefjaMu. bosiee TOro, TUTaH MCHOJB3YIOT B KayeCTBE Marepuaia JJjisi U3rOTOBIEHUS
MPOTE30B BBHUJY €r0 OHMOJOTHYECKON «Oe3BpEAHOCTH». DTOT METAI BXOIUT C COCTaB OOJIBIIOTO
KOJIMYECTBA CIJIABOB, KOTOPBIE MPUMEHSIOTCS B PA3IMYHBIX 00JIACTSIX KU3HU YEJIOBEKa.

WNurepecno, uro mamsatHUK IOputo T'arapuny, crosimmii B MockBe Ha mnepeceueHun Tperbero
TPAHCIIOPTHOTO KoJibla ¥ JIECHMHCKOro MPOCHEKTa, CAEIaH U3 TUTAHA.

LupkoHuin. HepaanoakTMBHbIN MeTann AnNA sepHON 3HepreTUku

[{upkoHMI BXOAUT B MOATPYIITY TUTAHA M OY€Hb OJIM30K K HEMY IO CBOMCTBaM, BeJlb OHU 00a CTOSAT
B IV rpymme TICXD. Opnako IMUPKOHWMK OO0NamaeT psAIOM OCOOCHHOCTEH, HENMPUCYIIUX THUTaHY.
Bnpodem, 060 BceM 1o MOPSIIIKY.

Ecnu snemenTs! Obut OBl JTIOABMH, TO IUPKOHUM cUHUTAiCS Obl OUYEHb OpYyTaJbHBIM, HO B TO K€
BpeMs KPaCHBBIM MYXYHMHOM: 3TO 00ycI0BIIeHO chepaMu MpUMEHEHHs YncToro Metamia. Kak BUgHO u3
Ha3BaHUA, IUPKOHUN TPUMEHSETCS B SICPHOW HHEPreTHKe, OJHAKO HE B BHJE TOIUIMBA, a IJIA
W3TOTOBJICHUSI TPYOOK, B KOTOPBIX YK€ pa3Meniaercs TorumBo. [louemy e mMeHHO mupkoHHUii? Bee
JIEJI0 B TOM, YTO ATOT METaJUl IPOHUIIAEM /I HEUTPOHOB, KOTOPBIE TIO/ICPKUBAIOT HIEMHYIO PEaKIIMIO
JICJIEHUsl SIIEPHOTO TOIUIMBA, a TAaK)Ke CIOCOOEH BBLACPKHUBATh BbICOYAMIIME TeMIepatrypbl. A 3To,
3HAETE JIM, OYEHb XKECTKHE YCIIOBUS A pabOThl, KOrJa BOKPYT OTPOMHBIE MOTOKHM HEUTPOHOB, BCE
Harpeto 10 300-600°C, paboTa IpOXOIUT MO BRICOKUM JABICHUEM, JIa €I U PSAJOM PaJHMOAKTHUBHBIN
ypaH, KOTOPBIH MOCTOSHHO AETHUTCS, PACIIUPSETCS W MBITACTCA Pa3opBaTh TPyOKy u3 mupKoHus. Emre
0osee «MyKCKUM» MPUMEHEHHEM SIBIISIETCS TPOU3BOACTBO TPACCUPYIOLINX CHAPSIIOB U 3aKHUTaTEIbHBIX
60M0. CrutaBbl, coieprKalie 3TOT METalI, CIIOCOOHBI BBIIEPKUBAThH TIOBBIIIICHHBIE YIapHBIE HATPY3KH.

[MupkoHus npumepHO B 37 pa3 MeHbIIE, 4yeM TUTaHa, 4yTo coctasisieT 0,017 % Maccel 36MHON KOPBIL.
B unctoMm BuIe OH HE BCTpedaeTcs, a BXOJWUT JIMIIb B cOCTaB OKoJo 140 pa3nuyHbIX MHUHEPAJOB,
CaMBbIMH Ba)KHBIMU JIJIS1 IPOM3BOJICTBA SABISIOTCS Oanaenent ZrO; u mupkoH ZrSiOy.

Kpacuseiimnii MuHepan ruauuHT ¢ (Gopmysoil aHamoruyHod HUpKOHY (ZrSiO4) ObUT U3BECTEH
JIOJISIM €1Le C IPEBHUX BPEMEH, €r0 UCII0JIb30BAIHU B IOBEIIUPHOM JEie.

Kak yxe ObU10 OTMEUEHO paHee, HIUPKOHUN MOMUMO CBOEH OpYyTaibHOCTH €lle KpacHB U TajaHTEH,
JTO0MM KeHIIMHAMU. Tak (GUaHUT — JTUOKCHUJI LIUPKOHUS, 00Jadatonil KyOn4ecKol KpUCTaUIMYECKOM
PELIETKOM, SIBISETCA CaMbIM M3BECTHBIM HMMTATOPOM ajima3oB. Jlake mpodeccroHaly J0CTaTOYHO
CJIOKHO PA3NIMYUTh alMa3 U (pUaHUT, Bellb MOCIEIHUN 00JIaaeT CXOXKHUM OJIECKOM M KpailHe BBICOKOM
TBepAOCThIO (9 mo mKkane Mooca, B To BpeMs kak anmas — 10). Brpodewm, 3amada paspemmma, eciu
6osee TIIATEIBHO MCCIIEI0BATh CIIEKTP CBETa WM Bec 00pa3IoB.

Henp3s Takke HE YHOMSHYTh IIUPOKOE MPUMEHEHHE ITUPKOHUS B MUPOTEXHUKE, BEb STOT METAILT
CropaeT Ha BO3JyXe, BBIAEIS OrpoMHOE KoinuecTBO Temuia (4650°C) u ocienuTensHo sIpKoro 6esnoro
[BETA, U, YTO OYCHD BAKHO — MOYTH Oe3 apimMal

Hy u KoHe4HO ke, MeTalIM4eCKHil LUPKOHUH W €ro JAMOKCUI NpuMeHsieTcss B menuuune. U3
JUOKCHJIa TUPKOHUS JeNaoTcsl 3yOHbIe MPOTE3bl, KOTOPbIE HAa BUJ U MO OUIYUIEHUSIM HE OTIMYUTH OT
HACTOSLIHX.

MNacpHun. bpat uUMpKoHuUA

lapumii — merann OnusHen uupkoHHs. MX XUMHYecKHe CBOWCTBAa HACTOJIBKO TOXOXH, YTO 3TO
BBI3BIBACT TPYAHOCTH Y XMMHUKOB IPU UX pa3esieHuH, TaK Kak rayHUi BCET/ia COMyTCTBYET IUPKOHHIO
B MUHEpajax. A pa3Jaesars uX Hajo.
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Hf 72

178,49 +4

FadpHumn
Hafnium

Ero obnacti mpuMeHEeHHsl KpaliHe Y3KOHAIpaBJICHHBI: OObIIas 4acThb JOOBIBAEMOrO MeTajia
YXOJUT Ha HYXJbl aTOMHON SHEPreTUKH, TaK KaK raHUN CIIOCOOCH XOPOIIO 3aXBAaThIBATh HEUTPOHBI.
Ja, 5TO CBOMCTBO BCE k€ HCIOIB3YeTCs, KOTAa TpeOyeTcs 3ariayIluTh SAEPHYI0 PEAKIHIO B PEaKTope.
Bonbiioe 3HaUeHHe [T a9POKOCMHUYECKOW MPOMBIIUICHHOCTH UTPAOT TaKHe COCMHEHHUs ra(HUs Kak:
kapoun u Oopun (HfC m HfB,cooTBeTCTBEHHO), M3 HUX HW3TOTaBIMBAIOT CBEPXTBEPAbIE W OYCHD
U3HOCOYCTONYMBBIC MaTEepPHANbl JUIS SICPHBIX PEaKTHBHBIX IBHTATENICH W comen pakeT. BaxkHo, 4To
9Heprus, TpeOyemasi Ha OTPHIB IOCICTHErO 3JeKTPOHa (JHEprusi HMOHM3AIMW) W3 aroma TadHHS
JOCTaTOYHO HU3Ka, TO3TOMY 3TOT META/Ul HWACAIHLHO MOAXOIMT ISl MCIOJBb30BaHMS B TUIA3MEHHBIX
ropenkax!

Ha3zBanueMm s1eMeHT 00s3aH TOMY Topofy, IJile OH ObLI OTKPHIT, TO ecTh Komenrareny. Uuratens
cupocut: «Yem cronuna Jlanuu noxoxa Ha raduuii?», a Mel orBeTuM: «Hafnia — crapunHOoe Ha3BaHue
sToro ropona». OTkpeIT raduuit Ob1 B 1923 roxy asyms naruanamu Koctepom m Xesem, KOTOpbIe
UCCIIEIOBAIU PYIbl, CO/IEPIKAINE IIUPKOHUI.

B npupoze raguus ropasno MeHsblle, 4eM HUPKOHUS. B cBOOOAHOM COCTOSIHUM OH IOKA OOHapyKeH
He ObUI, IPaBJa, SBIAETCS MOCTOSHHOM IPUMECHIO B py/axX, O0raThIX ero MiaamuM 6paToM (0ObIYHO HE
6ombie 4 % o macce).

Moarpynna BaHagus (VB)

3akoHuMB onucanue noArpymnmnel VIb, morosopum o noarpynmne BaHanus. B Hee BXonasaT Takue
MeTaJlJIbl, KaK: BaHAAWW, HUOOWH, TaHTan W AyOHWH. s siaeMeHTOB 3TOW MOATpyNIbl Hambosee
YCTOWYMBOW U PaCIpPOCTPAHEHHON CTENEHBIO OKUCIEHUs sABisieTca +5. Banaauil u ero coequHeHUs: Ha
JAHHBII MOMEHT NPHUMEHSIOTCA TOpa3/lo LINMPe, YEM OCTaJIbHBIE AJIEMEHTHI 3TOM MOArPYIIIBI, OJHAKO
CTOUT OTMETUTH OBICTPBINA POCT 00JIACTEH, HCIIOIB3YIOIIMX HUOOHUM 1 TaHTaJ.

Bce paccmarpuBaemble MeTayUibl 00aJAlOT BBICOKOM YCTOWYMBOCTBIO K JICHCTBUIO KUCJIOT M
nienoued, ocobeHHo 31o xapakrepHo ;s Nb u Ta. Eciu m3MenbuuTh 3TH MeTaJIbl U Harperh 10
OTIpeIeNICHHBIX TEMITEPaTyp, TO OHU OYAYT pearupoBaTh C KHCIOPOJIOM, CEPOM, a30TOM H TaJIOTEHAMHU.

BaHaguun. OTKpbITbIN ABaXAbl
Bananuii oTHOCHUTCS K PacCEsIHHBIM 3JIEMEHTaM M BCTPEUYAETCs B BUJIE IPUMECEN K pyJaM, KOTOpbIE
comepkat Fe, Pb u Ti. K BakHeWmmM MuHEpaiaM, B COCTaB KOTOPHIX BXOIWT BaHAIWN, OTHOCATCS
natpoHuT VS, u BaHamuHHUT 3Pb3(VO,4),xPbCl,. Banaamii coctaBimser mpumepno 0,015 % macchr
3€MHOM KOpBI.
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V23

50,9415 +5

Banagui
Vanadium

[Ipouecc BbIAENEHUS YMCTOTO BaHAAMS MOYKHO OTHECTHM K MHOTOCTaJWHHBIM. MHTEpecHO, 4To
IPUMEPHO IOJIOBUHY BCETO BaHAJUsA IMOJYYAIOT U3 JKEIE3HBIX Py, COAEPKALIUX 3TOT METall B BUJE
npumecr. CHavana u3 OOOTalIeHHOW PYABl MOJTYYal0T YYT'YH, B COCTaB KOTOPOTO BXOIMT BaHAIWH.
Jlasiee uyryH niepepabaThIBaOT B CTalb, MOJydas MUTaKH, coaepkamme FeVO,4, moToM BaHaaat kemnes3a
npokanuBaioT ¢ NaCl B mpUCyTCTBUH KUCIIOPOIA:

4FeVO, + 4NaCl + O, — 4NaVOs + 2Fe,03 + 2Cl,

[Torydennsrii MetaBanagat Hatpusi (NaVOjz) oOpabaTeiBaroT pa30aBIICHHOW CEPHON KHCIIOTOH,
nepeBos ero B V,0s. Jlanee meHTaOKCHA BaHAIMs TOABEPTalOT ATIOMOTEPMHH, C LEIbIO TONTYyUSHHS
YUCTOIO METaJla.

CrouT ynoMsiHyTh TakKe U UCTOPUIO OTKPBITHS ITOro 31emMeHTa. Ero otkpeiBaiu asaxsl! B 1801
rogy B Mexuko mpocdeccop mMuHepaioruu Anapec Manydiab Aeab Puo momydmn conmv M OKCHIIBI
HEU3BECTHOIO METAJUIA, UCCIENys CBHHLOBYHO pydy. OQHaKo XMMHMKM M3 EBpOINbl yCOMHMIUCH B
JOCTHKEHUSX CBOEro Kojuteru. Cam Ke y4YeHbIM MpOBENI MOBTOPHBIE IKCIEPUMEHTBHI U IpHUILET K
HEYTEUINTEIbHOMY BBIBOJY: OH UMEIJI J€JI0 IPOCTO ¢ XPOMOM HU3KOH creneHu yucTotel. Crycts 30 ser
mBeackuil yuenslii Cederpem, paboTaBIIMil 1MOA PYKOBOJCTBOM BEJIHMKOTO XHMHKAa TOTO BPEMEHH
bepuennyca, HOBTOpHO OTKPBIBAET BaHAUI B COCTaBE YyryHa. YUEHHUK U yYUTENIb HA3BAJIU JJIEMEHT B
4yecTh OOTMHU CKaHAWHABCKOW MU(OJIOTHH, KOTOpas nmena asa nMenu: @peiis u Banaguc. K cyactsio,
A. M. gens Pro ObuT B TO BpeMs eIIe XKHB M MOT yOeIUThCS B CBOCH MpaBOTE Jake CIYCTSI CTOJIBKO
BPEMEHH.

Camoii BakHOW 00JACTHIO NMPUMEHEHHS YHUCTOTO BaHAAMS SIBISETCS MPOHM3BOJCTBO CTald. JTOT
METaJUl YJIydllaeT BCce MEXaHMYECKHE XapaKTepPUCTHKH, Oojiee TOro, MOXKHO HAOJI0AaTh MOBBIIICHUE
BS3KOCTH TPOM3BOAMMOM cTanu. Takxke BaHAAUi OTHOCUTCA K 3IIEMEHTAM-PAaCKUCIUTEISAM (OHH
MOHIDKAIOT PAaCTBOPUMOCTh KHCIIOpoJa B ciuiaBe). Ilo 3Toil crocoOHOCTH BaHAIWM yCTyNaeT TOJBKO
KPEMHHUIO.

HaunBakHeWmmm coeAMHEHNEM, B COCTaB KOTOPOTO BXOJAUT BaHAIWH, SIBIISIETCS €T0 BBICIINI OKCHT —
V,0s. Ero mpuMeHSIOT B KadecTBE KaTajau3aTopa TpH MPOU3BOJICTBE CEPHOW KHCIOTHI (B TpoIiecce
okucnenuss SO, 1o SOj3). Hekoropple conmum 3TOro meramia NPUMEHSIOT B MEAUIMHE H3-32 HX
AHTHUCENTUYECCKUX CBOMCTB.



60

Bananuii MOXeT CyIIeCTBOBaTh B Pa3IUMYHBIX CTENEHAX oOkucieHus: +2; +3; +4; +5. OnHu
OKpAIUBAIOT PACTBOP B (hMOJICTOBBIH, 3€JICHBIN, TOTYOOH M JKEITHIH IIBETa COOTBETCTBEHHO.
KynuTe 3TOT MeTast MOXHO B CpeTHEM 10 IIeHe 7 ThIC. pyOuieit 3a 1 kr.

Huo6uin. Metann ocTpbIX OLLYLEHUA

Hwuobwuii, kak 1 BaHaMii, OTHOCUTCS K PaCCETHHBIM, CIIEJ0BATEIbLHO, BCTPEUAETCS B BHUJIE MpUMecen
K pylaM, TOJKOM HE WUMesl «COOCTBEHHBIX» MHUHEpAJIOB, HanOojee BaXKHOC HCKITIOYCHHE — MHUHEpaT
xkonymout Fe(NbOs),, pexe Bcrpeuaetcs mupoxiiop (Ca,Na),Nb,Os(OH,F). Camoponubiii HHOOHiA 10
CHUX TOp He ObLT OOHAPYKEH.

[IpoMbIlIZIEeHHOE TOMYyYE€HUE YHMCTOTO HHUOOUS — OYEeHb CIOXKHBIA, MHOTOCTAAMMHBIN U
noporocrosimuii mporecc. CI0KHOCTh OOyCTIOBIIEHA B TIEPBYIO OYepe/lb BBICOKON PAaCCEIHHOCTHIO
9JIEMEHTA, a TAKKe OOJIBIIINM KOJIMISCTBOM CaMbIX Pa3HOOOPA3HBIX IPUMECEH.

HwnoOuii mpuMeHseTcss B Ka4eCcTBE JICTUPYIONICH JOOaBKH K CTaJISIM, TIOBBINIAS B HECKOJIBKO pa3 MX
MPOYHOCTH U TIIACTUYHOCTD, OJHOBPEMEHHO TIOHMKASI XPYIIKOCTb.

HNHTepecHo, 4TO 3TUM METANIOM MOXXHO JIETUPOBATh M QIIOMUHUHN, 3HAUUTEIHHO TOBBIIIASl €r0
XUMHUYECKYIO CTOMKOCTh (HampuMep, yCTOHIMBOCTH K BO3JICHCTBHIO IIIEIIOYUH).

OdunmanbHO TOOM OTKPBITUS HHOOWS mpuHATO cuutath 1801, korma anrmuiickuii xumuk ['atder
UCCIIEIOBANl OTIpABICHHBINH eMy M3 Amepuku MuHepan. OJHAKO TOCTATOYHO OJITO€ BpPEMs IOCTe
OTKPBITHSI HUOOHSI €ro MyTalld ¢ TAHTAJIOM, JIEMEHTOM 3TOH ke moAarpymmsl. B 1844 rony Hemenxwuit
XUMHUK Po3e ycTaHOBHII, UTO Ype3BbIUAHO MOX0XKHE TaHTAJI U HUOOUH — 1iBa pa3HbIX 31eMeHTa. CrycTs
emie aBaanarth jer Jle Mapurnak cMor BeIIEIUTh HUOOWH, HE CONEpIKallNil TaHTaJ, HarpeBas XJIOpHI
HUOOUS B aTMOc(epe BoJopoa.

CBepXIpOBOJHUKM Ha OCHOBE HHOOHWS NpHMEHsIOTCS B ammaparax s MPT, tak yro Bmosne
CIPaBEJIMBO YTBEPXKIECHUE, YTO HUOOUI UrpaeT BaKHEUIIIYIO pOJIb B COBPEMEHHBIX YCTPONUCTBAX.

TanTan. Metann ana nabopaTtopHoun nocyabl

TanTtan urpaer BaXKHEHILYI0 pOJb BO BCE COBPEMEHHON JIEKTPOHHKE, OJHAKO OOBIBATENIO O HEM
U3BECTHO HEMHOTI'O, €CJIM HE CKa3aTb COBCEM HUYETO.

OH oTHOCUTCA K paccesHHBbIM 3yieMeHTaM. Ha ceropHsmHuil AeHb Hayke H3BECTHO Okojo 80
MHUHEpAJIOB, B COCTaB KOTOPBIX BXOIUT ITOT IepexoAHblii Mmertaml. Hecmorps Ha Takoe oOuiue
MHHEPAIOB TAHTAJ COCTABIISIET JIUIIIb 2x10™ % wmacchl 3eMHOl KOpBI, U YK HHKaK HEJIb3sl HA3BaTh €ro
pacripocTpaHeHHbIM. MbI Obl XOTenu 0OpaTUTh BHUMAaHME YUTATENs] HA OYCHb KPACHUBBIM MHHEpas
taHTaaut coctaBa Fe(TaOs),.
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Kaxk yxe BUHO U3 110/13ar0JI0BKa, TAHTA YPE3BhIYAHO BAXKEH XMMHUKaM, KaK B JaOOpaTOPHH, TaK U
Ha 3aBOJIAX: UM MOKPbIBAIOT XUMUUYECKYIO MOCYAY, & TAKXKE BHYTPEHHUE CTEHKH HEKOTOPBIX PEaKTOPOB,
B KOTOPBIX HAXOSATCS arpeCCUBHBIE (C XUMUYECKON TOYKU 3pEHUs) BEIIEeCTBA. ITO 00YCIOBICHO OYE€Hb
BBICOKOM XWUMHMUYECKOW CTOMKOCTBHIO TaHTaja. Yurarenb, BEpOSITHO, €II€ HE 3HAeT, 4YTO IUIaTHHA
00J1aJ]aeT TaKKe OYEHb BHICOKOW XUMHUUYECKOW CTOMKOCTBIO, TIPaB/Ia, OHA B Pa3bl JIOPOXKE TAHTAJIA.

IToutn Bce MBI HONB3yeMCsl TAKMMHU 3JIEKTPOHHBIMHM YCTPOHCTBaMH KaK KOMIBIOTEpP, MOOMIIBbHBIN
tenedoH, TenaeBuzop. Ho He Bce MOIB30BAaTENN COBPEMEHHBIX YCTPOWCTB 3HAIOT, YTO IS 3THUX
npuOOPOB BaXKHbI KOHJEHCATOPBI, KOTOpbIE HA JAHHBIM MOMEHT MPOU3BOAAT M3 TaHTana. OHH
00J1a1al0T O4YEHb XOPOIIMMH TEXHHUUYECKMMH XapakTepucTUKaMu. OTIMYUTETbHBIMU OCOOCHHOCTSIMU
SIBJISIFOTCSI BBICOKAs YAETIbHAs EMKOCTh M MaJlble rabapuThl.

Paccka3biBasi 0 TaHTaie, Hellb3s 3a0bIBaTh MPO TO, YTO OH HE BBI3BIBAET CEPHE3HOIO OTTOPIKEHUS
OpraHu3sMoM 4ejoBeka. [loaToMy ¥3 HEro HW3roTaBIMBAIOT IUIACTMHKM UM CTEPXKHHU  JUIS
BOCCTaHOBUTEIILHON XUPYPIUH.

WHTepecHo, uYTO CIUIaBbl TaHaTajla € BOJbGpPaMoOM M MOJIMOAEHOM O00Jalal0T IOBBIIIEHHBIM
3JIEKTPOCOMPOTUBIEHHEM, YTO O0YCIOBUIIO UX UCTIOIL30BAHKE TIPH N3TOTOBICHUU T€pMOIIap.

Ecau BB XoTHTEe y3HaTh OoJbIlle 00 ITHX YCTPONCTBAX, a TaKXkKe MOCMOTPETb Ha TO, KaK OHU
paboTaroT — nocMoTpHTe BUeo Ha HameM YouTube — kanane «Tepmonapay.

Moarpynna xpoma (VIB)
:‘)Ty qaCTh TIJIaBbl MOXKHO 6I>IJIO 6BI Ha3BaTh «MeTamnbl AJis1 TIPOMBINIJICHHOCTH», BEAb
pacCMaTpruBaCMbIC HMIKC DJICMCHTBI MCIIOJIB3YIOTCA JIsI HU3TOTOBJICHUA 0OECUHCIIEHHOI0 MHOYKECTBA

Be]l[ef[, KOTOPBIC TOBCEAHECBHO OKPYIKAIOT HAC.

51,9961 +3

Xpom
Chromium

Mertannbsl JaHHOW MOArpYMHNbl 00JaJal0T IIMPOKUM CIIEKTPOM CTENEHEeH OKHCIeHus, Haubolee
ycroiuuBble U3 HUX +3 u +6. B moarpynny VIb Bxonmar xpom, monubieH u Bosibpam — Oenbie
OyiecTsIIMe METaLIbI.

B nepByto ouepens XoTenock ObI OTMETHTD BBIAAIOLINECS «YCIIEXH» B TBEPJIOCTH U TYTOIUIABKOCTH,
CPEeIH ITHX METAJIOB €CTh M PEKOPACMEHBI, O YeM BbI MOKETE ITPOYECTh HUKE.

Xpom. Kycouek pagyru Ha 3emne
Ecnu BBI 3HaeTe rpeveckuil S3bIK, TO, BEPOATHO, YK€ JOTaJaluch, YTO pedyb MOMAET o xpome. Tor,
KTO MM HE BJIAJICET, CMOKET HANTH MOSICHEHNE HIXKE.
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XpoMm Ob11 OTKpBIT BokeneHoM B 1797 rosty Bo Bpemsi UCCIIEIOBAHUS MUHEPaia KPOKOUTA. Y YSHBIH,
M3HAYAIbHO CCHUIASCh HA CBOETO KoJulery bunareiiMa, mpezmonaran HalM4ue B MUHEpaje MoiIuOieHa,
OJTHAKO CO BPEMEHEM OCO3HaJI OIIMOOYHOCTH CBOETO MPEAION0XKEeHHs. Tora OH U3MeNbYr KPUCTaII,
MPOKHITATHII eTo ¢ moTamieM (kapoonarom kamus K,COs3), TeM caMbIM OT/IETTMB HEPACTBOPUMEI B BOIC
kapoonat cBuHIa (PbCO3). W3 momydeHHOTO pacTBOpa Y4YCHBIH BBIKPHUCTAJUIM30BAI  COJIb
PYOMHOBO-KPAacHOTO IBETA, U3 KOTOPOM MOTY4HJI YHCTHIA XpOM U ero okcui. Ha3Banue ke cBoe Xpom
TIOJTYYMJT U3-3a APKUX IIBETOB CBOMX COCTUHEHUMN (PO — KIIBET» B TIEPEBOJIE C TPEUYECKOr0).

B mepByio ouepens XpoM HCHONB3YIOT B KayeCTBE JIETUPYIOMIEH M00aBKM K pa3HbIM cTaimsiMm. OH
MOBBIIIAET YCTOWYMBOCTD CTAJIM K KOPPO3UH, a TAKXKE yIyUIIaeT €€ CIIOCOOHOCTh MEPEHOCUTh BBICOKHE
temneparypsl. Camasi pacripocTpaHeHHasi Mapka HepikaBeromiel cranu conepxut 18 % Cr, 8 % Ni u
okono 0,1 % C. Mmenno u3 Hee Obl1 U3rotoBiieH B 1937 roay nmamsTHUK «Pabounii U KOJIXO3HUIIAY,
KOTOpBIA CTOUT W 1O ced aeHb B MockBe Oin3 ceBepHoro Bxona BJ/IHX. CruaB Hukens m xpoma,
Ha3bIBAEMBI «HUXPOMOMY», MPHUMEHSETCS Ul W3TOTOBICHMS JIOMATOK ra30BBIX TYpOMH M3-32 CBOCH
CIOCOOHOCTH TIEPEHOCHTH OOJBIINE HArpy3KH IMpH TOBBIIICHHBIX TemIeparypax. B xupyprum xe
HAIIeJl CBO€ IPUMEHEHHE CIIIaB KoOaabTa, XpoMa U MOJTUO/IeHa.

Ecnu Yy BaC A1oMa €CTb HHCTPYMCHTBI U CPCIU HUX €CThb I'aCHYHBIC KJIFOYH, TO Bbl HABCPHAKA YBUIUTC
Ha HUX MAapKUPOBKY «Crome — Vanadiumy. ECJ'H/I, KOHCYHO, OHH CACJIaHbl HEC U3 KUTAUCKOTO CUJIYMHHA.
CI/IJ'IyMI/IH — 3TO IleHleBLIfI u HerO‘IHBIﬁ CIUIaB KPEMHHA U aJIIOMHUHUA, U3 KOTOPOI'oO B Kurae JCJIar0T
BCC IMOApAA. B03Bpa1ua>lcx, K XpOMBAaHAaJUCBbBIM CTaJIIM, OTMETUM, 4YTO M3 HHUX ACJIAOT HE TOJIBKO
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raeyHble KIIOYM, HO U KaYeCTBEHHbIE OTBEPTKH, MACCATUKH, MUJIbHBIE TUCKU U JPYTU€ MHCTPYMEHTHI.
Mertka «Crome — Vanadiumy roBOpHUT 0 Ka4ecTBE U MPOYHOCTH H3/IEIHS.

XpoM OTHOCHUTCSA K PACTIPOCTPAHEHHBIM DJIEMEHTaM, COCTABIISIS 3,5%102% wmacchbl 3eMHOI KODBI.
BaxneiimmMu MUHEpaIaMu, B COCTaB KOTOPBIX BXOAMT ATOT METAJUI, SBIISTFOTCS XPOMHCTBIA KEJIEe3HSIK
FeOxCr,03, a Takke HEOOBIYaliHO KPACUBBIN KPOKOHT, uMetoniuii coctaB PbCrO,.

XpOM OTHOCHUTCS K OMOT€HHBIM JJIEMEHTaM H MMPUHHUMACT HCIIOCPCACTBCHHOC Y4YAaCTHC B obMeHe
JKHPOB, OEIIKOB W YIJII€BOAOB. IToBbIIcHUE XOJIeCTCpuHa B KpPOBU MOXKET OBITH CBSI3aHO C
HCIOCTATOYHBIM KOJIMYCCTBOM XpOMa B OpraHnu3Me.

Monnb6peH. CnoBHO co3aaH Ans NPOMbILLNEHHOCTU
MonubneH ceirpan BaxkHyto poib B [lepBoif MUPOBOI BOIHE, a CETOIHS OH MPUMEHSETCS B CAMBIX
pa3HI/I‘-IHI>IX OTpaCJ'ISIX HpOI/I3BO,ZICTBa, B OCHOBHOM 6nar0)1ap51 CBOUM YHI/IKaJII)HBIM (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IM
CBOMCTBaM.

Mo %

95,96 +6

MonubpeH
Molybdenum

MonubieHa B 3eMHOUW KOpe 3HAYUTEIILHO MEHBINE, YeM XpOoMa, HAXOMAIIETOCS C HUM B OJHOM
rpymnme. OH BCTpedaeTcsl TOJIBKO B COCTaBE PA3JIMYHBIX COCTUHEHHUI. MuHEpaibl, B COCTaB KOTOPBIX
BXOAMUT 3TOT METAJJI, BCTPEUAIOTCS B IMOJMMETAUTMYECKUX pylaax (pyabl, cCoIepiKaliue HeNblid psij
XMUMUYECKHX 3JI€MEHTOB, BAKHEHIIINE U3 KOTOPBIX — IIMHK U CBUHEII).

B 1778 ronmy llleene, yxe HM3BECTHBI YMTATENIO KaK MEPBOOTKPBIBATENb XJIOpAa W MapraHia,
nosryyms okcua moiaubaeHa MoQOs, a o mpoliecTBUU ABeHaANaTu JieT ['besnbMe cooOumn o0 yaayHoM
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DKCIEPUMEHTE, B X0JI€ KOTOPOro €My YJaJIOCh BOCCTAHOBUTh METaJLI U3 ero okcuaa. K coxanenuro, Tor
oOpaser; He oOyiagay HYXXHOW CTENEHBI0 YHCTOTHI. JIumb uepe3 27 JieT HENpeB30MICHHBIM MacTep
bepuennyc cMOr BBIACTUTD YUCTHIH MOIHOACH, AaB €My Ha3BaHHE, KOTOPHIM MBI MOJIb3YEMCS U 110 Ceil
JICHb.

Kak oTmeuanock panee, MOIHOAECH — OYE€Hb HYXXHBIH MPOMBIIUIEHHOCTH METAI. DTOT (aKT MOXKHO
OOBSICHUTB TEM, YTO MOJHUOACH COUETAET B ce0e BHICOYAMIITYIO TPOYHOCTh U XOPOUIYIO TYTOIUIaBKOCTb.
OTUM METalIOM JIETUPYIOT CTaJIH, YJIydllasi UX BA3KOCTb, IPOKAIIMBAEMOCTb, KOPPO3UHHYIO CTOMKOCTb
U JIpyrHe BaXKHbIE II0Ka3aTeld, I03TOMY M3 OTUX CIUIABOB M3rOTAaBIMBAIOT IOJYAC CaMmble
«OTBETCTBEHHBIE)» YAaCTH DPA3NMUYHBIX MEXaHM3MOB. Hampumep, Kapkacel CBEPX3BYKOBBIX CaMOJIETOB,
TOJIOBHBIE YAaCTH PaKeT COCTOAT U3 CILIABOB, COAEPIKAIIUX MOJIMOIeH U HHoOui. MHTepec npencrasiser
uctopuueckuii axt, uro Hemenkas 420-mm moptupa «bombiras bepra» Bpemen [lepBoit MupoBoii
BOWHBI ObIJIa M3TOTOBIICHA M3 CIUIaBa, COAEPIKAIIETO MOJHOICH, €CIIU JK€ B COCTAaB CIIaBa HE BXOMIMI
ATOT METAJUI, TO CTaJb IUIABUJIACH MPU BBICTPEIIE U3-3a OUYEHb BBICOKOM TeMIEpaTypHI.

Hayke u3BecTHO MO MeHbIIEH Mepe MATHAECAT PEePMEHTOB Ha OCHOBE MOJIMOICHA, BCTPEYAIOIIUXCS
B JKMBOTHBIX W pacTeHHsx. HuTporenasza — kxaTtainu3aTop mpeoOpazoBaHus aTMOC(EpHOTO a3oTa B
ammonwmit NH;" B pacTeHusX, COIEpPKHUT B CBOEM COCTABE MOJIMOJICH.

Bonbdpam. o nonro TaHku rpoxotanu

Ha ouepenu eniie 0MH 04€Hb CYpPOBBIN METAIJ, KOTOPBIM NpuMeHsIIcs BO BpeMs [I MupoBoid BOMHBI
no BceMy mupy. bornee Toro, sTomy MeTaquly NpPUHAIJIEKHUT PEKOPJ TYTOIUIaBKOCTU. BceTpeuaiire,
BoJIb(hpam!

Bo Bpems II MupoBoil BOWHBI KpyMHEHIINM €BPONEHCKHM ITOCTABIIMKOM BOJIb(pama sBIsIACH
[Topryranus, mo3ToMy Ha Hee OKas3bIBalIM JaBlieHHE o0e mpoTuBoOopcTByromue croponsl: CCCP u
¢damucrckas ['epmanus. OTOT MeTayul ObUI TpPEKpaceH Uil IPOU3BOJACTBA IPOTUBOBECOB B
apTWIIEPUIICKUX CHapsiax, myisix. [IpaBaa roBops, ¢ MOMOIIBIO 3TOr0 MeTajla He TOIbKO yOUBau, HO
U 3alUIIIN COJIAAT: M3 HEro W3rOTaBJIMBAIM TaHKOBYIO OpOHIO, BaKHEWIIHE YacTH CaMOJICTOB U
JIBUTATEJICH.

W3Becten Bonbdpam, a TouHee ero MuHepaisl, ¢ X1V Beka. Baxxneimmmu MuHepagaMu Bosib(hpama
SBISIIOTCSL  yke u3BecTHbI umraternio [leemutr CaWO,u Bombdpamur coctaBa (Fe,Mn)WO,.
Camopoanblil Boab(ppaM Moka He 0OHapykeH, J1a U He Oy/eT, CKopee BCEro.

ITomumo (I)CHOMeHaJ'ILHBIX 3aCJIyI’ B BOCHHOM JCJIC, BOJ'IB(I)paM O4YCHb BaXCH U B 6BITy.
BonbmMHCTBO TaMIIOYEK HaKaIUBAaHUS UMEET HUTh HaKaJIuBaHWs, CACJIAHHYIO U3 OTOro MeTauia. Ha 1o
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€CTh NPUYMHA — TYrOIUIaBKOCTh. MeTajul IulaBUTCs Npu Temiepatype B 3422°C, a TakkKe BbICOKas
TUTACTUIHOCTH. M3 1 kmorpamma Bosib(hpama MOKHO clieaath 23 THICSYH JaMIOYeK!

Ocoboro BHHMMaHHS 3aCIy)KMBAIOT CIUIaBbl HAa OCHOBE 3Toro wmeramia. OHM MOTryT OBITh
KAPOTIPOYHBIMH, XUMHUECKUMH CTOWKHUMH, TBEPABIMH — IOYTH Ha JIIOO00H BKyC. A OOBSICHSAETCS ITO
TeM, 49TO BoJib(ppamM oOpasyeT cCIUIaBbl TOYTH €O Bcemu MeTauiamu. KapOun Boibppama WC
OTJIMYAETCA  BbICOYAWIIEH  HM3HOCOYCTOMYMBOCTBIO M TBEpPAOCThIO. Ero  wcnomb3yror B
TOPHO00BIBAIOIIEH MTPOMBIIIUIEHHOCTH, MAIIIMHOCTPOCHUU. M HET, TyalleThl U3 HEro He JIeNaroT.

Moarpynna mapranua (VIIB)

OOCcyaMB THTAHOB TPOMBINUICHHOCTH, MOKHO TEpEHTH K TOATpyIIe, B KOTOPOH HaxonsaTcs 2
MeTalljla, KOTOpbIE YpEe3BBIYAMHO Ba)KHBI JJIsi METUIMHBI. Brpouem, 000 BceM Mo mopsaky. B
MOATPYIIIlYy MapraHiia BXOJST: MapraHel, TEXHEUMH U peHui. B coeguHEHUsIX peHUH M TeXHeuuin
MPOSIBIISIIOT CTENEHb OKUCIICHUS +7, B TO BpEMs Kak /i MapraHiia XapaktepHsl +2, +4, +6 u +7.

OTH MeTalyibl JIOCTaTOYHO TYTOIUIAaBKH, O0JaJaloT cepeOpHucTo-0enbIM IIBETOM, YCTOWYHMBHI K
OKHCJIEHUIO KHCIIOPOJIOM BO3/yXa.

MapraHeu. Ewe oavH B Konnekuuu

Kapn Illeene B 1774 tomy BbicTymun B CTOKTOJIBMCKON akajeMWHd HAyK C JIOKIAJ0M
«OTHOCUTENTPHO MapraHila M €ro CBOWMCTB». B Xome cBOero BBICTYIUIGHHS YUY€HBI mMoBeman 00
OTKPBITUM JIByX HOBBIX 3JIEMEHTOB: MapraHua u Oapus. OnHAKoO BBIAEIMI MapraHel] B YHCTOM
Bujic Morann I'an, npokainB M3MeIbUYEHHBIM OYUIICHHBIN MUPOIIO3UT ¢ yriieM. CTOUT MOJYEPKHYTH,
YTO MPOBEJ OH ATOT OMBIT Mo npockOe cBoero komeru K. leene. Mbl Ha3Baiu 3Ty 4acTh IVIaBBI PO
nepexo/iHble MeTasuibl «Ele oaMH B KOJUIEKIIMNY TOTOMY, uTo Illeene oTKpbUT HE TOIBKO Maprasell, HO
U XJIO0P.

Mapranna B 3eMHOH KOpe NMpUMepHO B 2,6 pa3 Oojblle MO Macce, YeM XpoMa, TO €CTh OH
cocTapysier mpuMepHO 9%x107 % Macchl 3eMHOM KOpbI. BeTpedaercst e MPEMMYIIECTBEHHO B COCTABE
MUHEpaja MUPOJIIO3UTa, UCCIe0BaHuEM KoToporo 3anumanuck lleene u I'an.

Cranp Taadunnma — crmaB, B cocTaB KOTOPOW BXOIUT TOJBKO JKEJI€30, YIJIEPOJ M MapraHell,
o0sasaeT ype3BbIYaiHOW M3HOCOCTOMKOCTBIO. JTO 00YCIOBHIIO OOJACTH €€ MPUMEHEHUS: JPOOUIIKH,
Oy/b103€phl, IKCKAaBAaTOPhI, 3€MJIEPOMHbIE W KaMHEIpPOOUTENbHbIE yYCTaHOBKU. MHTEpecHO, YTO OHa
HACTOJIBKO MPOYHA, YTO HE MojjaaeTcs oO0paboTKe, MOATOMY BCE JAETald MPUXOIAUTCS OTJIMBATH Cpasy.
Ho »T0T (hakT Taxke HaKJIaAbIBACT ONpEAeIICHHbIE TPYAHOCTH IPU MPOU3BOICTBE TAKHX JICTAJICH.

N3 coeauHenuii MapraHiia HalllJld CBOE MECTO B MEpPBYIO ouepess nepmanraHat kaiuss KMnOg u
nuokcug mapranna MnQO,. [lepBbliii n3BecTeH HaM, KaK MOUTHEHIITNI aHTHUCENTUK. ITO CBOMCTBO MOYKHO
OOBSICHUTH TEM, YTO MapraHell B COCTaBe 3TOTO COEAMHEHHS MPOSBISET CBOI0 MAKCUMAIIbHYIO CTEIICHb
OKHCIICHHS 17, ABIISSICh XOPOILIMM OKHUCIUTETEM. JTO e CBOMCTBO 00ECIIeunIIo IepMaHraHaTy OJIHy U3
BEIYUIMX MMO3ULUN Cpelrd OKUCIHUTENeH Kak B jJabopaTropuu, TaKk MU Ha MPOM3BOJACTBaxX. Jnokcun
Maprasiia B CBOK OY€pEe/b UCIIOIb3YETCS B FAJIbBAHUYECKUX 3JIEMEHTaX.
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Crout Takxke 06paTI/ITB BHUMAHHUC YHTATCIIsI Ha TOT q)aKT, 4TO MapraHe€l BXOJIUT B COCTaB
(depMeHTOB, HEOOXOIUMBIX JUIsI (POPMHUPOBAHUS KOCTEH, COCTUHHUTENBHOW TKaHU, pocTa. boiee Toro,
cynbdar mapranma (MnSO,) cmac yxe, BO3MOXHO, HE OJHMH JCCITOK YEIOBEYECCKHX >KH3HEH: €ro
UCTIONIB3YIOT JUIS JICUYCHHST MAJIOKPOBHSL.

TexHeuuin. CBoM cpeam HYyXXux, 4y)kon cpeam CBOUX

Haxkonen-To mpousonuia 3Ta BcTpeya — BCTpeda ¢ paanoakTuBHOCThIO! [lepBoe Hare 3HAKOMCTBO €
OTUM OIIaCHBIM U B TO K€ BPCMs IOJIC3HBIM ABJICHHUEM IIPOUCXOAUT, KOrZJa p€Yb 3aXOAUT O TCXHCIIUU.
OTOT palMOaKTUBHBIA METaUl yIUBUTEIBHBIM 00pa3zom nonai B To Mecto [ICXD, rae pacnonaratorcs
OJIHU M3 CaMbIX CTAaOUJIBHBIX U UCIOJB3yEMbIX YEJIOBEKOM 3JIeMEeHTOB. I Ha camMoMm Jerne, 3TO OAHA U3
AHOMAJIMH MEPUOINIECKOr0 3aKoHa. Bee aieMeHThl BOKPYT UMEIOT CTaOMITbHBIE N30TOIIbI, @ TEXHEIUN —
HeT. Bece ero uzoromnsl PaarOaKTUBHEIL.

TC 43

97,907 +7

TexHeuun
Technetium

Eme B 1871 rony Benukuii pycckuii xumuk J{. 1. Menaenees npeckasai CylnieCTBOBaHUE JIEMEHTA
nox HoMmepoMm 43 c¢ atomMHOM Maccoil Omms3koil k 100, maB eMy Ha3BaHHWe «dKa-mapraHer». Ha
HOPOTSHKEHUH OOJIBIIOrO MEepHoJia BPEMEHH pa3Hble yYeHble cOOOIIanu 00 OTKPBITHH 3TOTO 3JIEMEHTa,
HO BCE WX MOMBITKA OKazainuch TmeTHbl. B 1936 roxy Jloypenc u3 Kamudopuuiickoro ynuepcurera
nocian csoemy kosutere Cerps B Wrtammio oOpaseny moiubaeHa, KOTOPBIH B TEYEHHE HECKOJIBKUX
MecsIeB O0ydanyd B IUKIOTPOHE XKECTKMMHU JIEHTpOHaMH (SApamMH W30TOMa BOAOPOJA — JCHTEpHs).
Cerpn u [leppre 3amMeTHIH, YTO TOCIAHHBIA UM 00pa3el] paJHoaKTHBEH, TOITOMY aKTUBHYIO YacTh OHH
pemmau BbIACAUTh. Hamo oTaaTte AOMKHOE MacTepCTBY YYEHBIX, Beb Macca MOJIYYEHHOTO MMM
BemecTsa cocrapisna 1070 rpammal Tak 1 GbIT OTKPBIT BIIEPBBIE OJMH U3 H30TOMOB TEXHEIIHS.

S

Jlo 1962 rona GeiTOBaNO HEOE30CHOBATEILHOE MHEHUE, YTO TEXHELMH HE BCTPEYaeTCs B IPUPOJIE, a
ABJISICTCS JIMIIb TMPOJYKTOM JAEATEIbHOCTH YEJIOBEKa, BIPOYEM, CaMO Ha3BaHUE TEPEBOJAUTCS C
IPEYECKOro Kak «UCKYyCCTBEHHbII». OnHako B 1962 rony ObUIM OOHApY>KEHBI CIIEIOBBIE KOJIMYECTBA
TexHenwss B ypanuHute (mMuHepan cocraBa UO; ¢ mpumecbto U3Og), koTopeiii ObLT JOOBIT Ha
TEPPUTOPUH COBpeMeHHOH JleMokparnueckoit PecrryOnmku Korro.

OJIMH W3 CaMBIX PACIPOCTPAHEHHBIX H30TOIOB TEXHEIHs "' TC HIpaeT KIIUeBYIO POJib B SAEPHOI
MeIUIMHE U npuMeHseTcs B 50 pa3auyHbIX METoJaX JUArHOCTHKH. DTO OOYCIOBJIEHO TE€M, YTO 3TOT
M30TON TpeTepreBaeT [-pacmaja, HE HCIyCKas Y-W3IydeHue, Oojee TOro, IMepuoj Ioypacranga
COCTAaBJISIET BCETO IIECTh YaCOB.
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TexHeuuit BcTpedaeTcsi HE TOJBKO Ha 3emiie, y4yeHble 3a(UKCHPOBAIM CHEKTPOCKOMUYECKHUMHU
METOJIaMU COJEpP’KAHUE 3TOr0 PAaJUOAKTHMBHOIO MeETalyla Ha HEKOTOpbIX 3Be3fax. OJHAKO CTOMT
OTMETHTh, YTO Ha 3emiie HE OCTaJOCh HU OJHOTO aToMa TEXHEUHus, KOTOphle ObUIM BO BpeMeHa
3apOoXK/ICHUs IJIAHETHI, H3-3a HEOONBIIOro Meproaa noiaypacnaaa. OHM IPOCTO JaBHO pacHaliuCh. Te xe
aTOMBI TEXHELUS, YTO cefyac Mbl MOKEM HAWTH Ha 3emiie, MOSIBIIIOTCS 3a CUET JIEJCHUS siAep ypaHa U
ABJIAIOTCSA OTHUM U3 JOYEPHUX MPOAYKTOB €T0 EICHHUS.

PeHun. Cynpyxeckuun Tpya
Oo6patumcs k Tlepnonndeckoid TaOnuile XUMUYECKUX AJIEMEHTOB. B Hell POBHO MO/ TEXHEIHMEM
pacnojaraercsi MeTajll, KOTOPBIM CTal MOCIEIHIUM OTKPBITHIM HEPAJAHMOAKTUBHBIM 3JeMeHTOM. U 310 He
cMoTps Ha TOT (pakT, uto eme JI. . MenaeneeB mpeackasbIBal €ro CyliecTBOBaHUE, 1aB €My Ha3BaHUE
JBU-MapraHen. TeM caMbIM BEIUKHI PYCCKUN YYEHBIM MOMYEPKHYJ CXOKECTh XUMHUYECKHX CBOWCTB
Mapratia u peHus.

Ecnu BBl 3asymaeTech Ha CEKyHIy, Iie YEJIOBEK MOJXKET IMOBCTpeYaTh B IOBCEIHEBHON JKU3HU
pEHMiA, TO, CKOpee BCero, OTBET OyneT «Hurae». M Bel Oyaere oT4acTH MpaBbl, TaK Kak B YUCTOM BHJIE
pPEHUI MOYTH HUTJIE HE HCIIOJIB3YETCs, YEro Hesb3sl cKa3aTh O CIUIaBaX Ha ero ocHoBe. OHM HIMPOKO
UCTIONIB3YIOTCSI B TIPOMBIIUIEHHOCTH M MeTayutyprud. [locieanee BpeMsi 3TH CIUIaBbl 3aHUMAIOT CBOE
MECTO B aBUAaCTPOEHHH, CTPOUTENHCTBE. Bripouem, 000 BceM 1O MOPSIKY.

HuTepecHo, 4ToO MajabMa MepBEHCTBA MO TYTOIUIABKOCTH CPEIH METAIUIOB PUHAUICKHT BOJIb(HpamMy,
a BOT METaJlJI, KUIISIIIUI TIPU caMOid BEICOKOW TeMIiepaType — peHuid. TemnepaTypa KUIICHHsI COCTAaBIISET
5596°C!

Pennii — onuH W3 caMbIX PEIKUX M PaCCESHHBIX AJIEMEHTOB: MaccoBas JOJIsi 3TOr0 MeTajuia
coctapister b 107 %!!! He ymuBHTENbHO, YTO MOTPEGOBAIOCH TAK MHOIO BPEMEHHM HA €ro
OTKpbITHE. B CBOOOAHOM COCTOSHMM OH HE cyliecTByeT. PeHMil sBiseTcs NPUMEChI0 K pylaMm
Pas3INYHBIX METAJJIOB, HAIIpUMEP, MOIHOAeHUTY MOS.

OnuH U3 caMbIX JIOPOTHMX METAJJIOB Ha TUIAHETEe, IIeHAa Ha KOTOPbIM cocTaBisieT npumepHo 3734
nomnapa CIIIA 3a xwmnmorpamMm, Obul OTKpHIT B 1925 romy cynpykeckod mnapoit Hommak. Onu
npopabotanu cBbimie 1600 o0pa3ioB M HakoHen pocTurid ycmexa! 5 centsOps 1925 roma onu
COOOIIMIIN 00 OTKPBITUH HOBOTO 3JIEMEHTA.

CewmenctBo xene3a (VIIIB)

BuumarenbHbIN YUTATEND 3aMCTHJI, YTO BMECTO HpPIBBI‘IHOﬁ «MOATpYyHIIbI», MBI HA3BaJIU 3Ty YaCTb
rnaBel ceMericTBoM. [louemy? TloTomy, 4TO ydeHbIe TOXKE JIIOAM U UM HE UYXKJbl CEMEHHbIE IEHHOCTH.
A cCiIn CepBG3HO, TO TaK OAHAXIbI ,IIOFOBOpI/IJII/ICL XUMUKH, BGpOSITHO, n3-3a T-Ipe?sBBI‘laI‘/'IHOFO CcX0IaCcTBa
3JIEMEHTOB, BXOSAIIUX B 3TY IIOATPYIIITY.

Kene3o, koOasbT W HUKEIh — BaKHEHIIME MeETAJIbI, OOJamaromue HE TOJIBKO HWHTEPECHON
«XUMUEH», HO W HECTaHAAPTHBIMU (u3mueckuMu cBoicTBaMH. CaMbIMU pPaCIpPOCTPAHCHHBIMH
CTEIIEHSIMU OKHWCJIEHUS SBIISIOTCA +2 H +3, npaBJa, HHUKCIb IPOABIACT B OCHOBHOM IICPBYIO.
I/IHTepeCHO, 4TO O9TH DJJICMCHTBHI IIpU HE OYCHb BBICOKHUX TEMIICpATypax (a HHUKCJIb JaXKC IIpHU
TEMIICPATYPEC KPACHOI'O KaJ'IeHI/IH) yCTOfI‘lPIBBI K BOSILGﬁCTBHIO CWJILHEUIIIET0 OKUCIIUTEIS — (I)Topa.
O6pa3ytomuecst GTOPUABI ITUX METAIOB HEJETY4YH, TO3TOMY 00pa3yIOT 3alUTHBINA CIIOM, KOTOPBI He
Jac€T MPOTCKATh pCaKIHU. B cBs3M ¢ 9TUM U3 HUKEIS U3rOTABINBAIOT amfraparypy A pa60TBI B Cpeac
dropa.

XKene3o. MeTann, 3HakoMbIN C AeTcTBa
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Ecnu mompocuth pebeHka Ha3BaThb YTO-HUOYIb CBS3aHHOE C METAJUIOM, TO C OYEHb OOJBIION
BEPOSTHOCTBIO OH YIIOMSIHET B CBOEM OTBeTe *kele30. C MOMOIIbI0 3TOTO MBICIEHHOTO AKCIIEPUMEHTA
MOYKHO HPUHTH K BBIBOIY, YTO JKEJIE€30 OTHOCUTCS K CaMBIM MOIYJSIPHBIM U XOPOILIO M3BECTHBIM HaM
MeTauiaM. OTo 00yCJIOBJICHO B MEPBYIO OYEpedb €r0 YPe3BBHIYAHON PacIpOCTPAHEHHOCTHIO U OYCHb
IMIMPOKKUM KPYroMm oOacTeil mpruMeHeHHS.

e26

55,845 +3

Xene3so
Iron

JXKeneszo 3aHUMaeT YeTBEPTOE MECTO 1O PACIIPOCTPAHEHHOCTH B 3€MHOW KOPE, COCTABIISIS IPUMEPHO
4,65 % ot o0mieit macchl. TOT (akT, 4TO KeIe30 BCTpeUaeTcsi Kak B CaMOPOIHOM BHJIE, TaK U B COCTAaBE
pa3MuYHBIX MHHEpPAJIOB M Py, 3acilyKuBaeT ocoboro BHUMaHMA. JKene30 B UYHUCTOM BHUJC
MNPpECUMYINIECCTBCHHO HMEET METCOPUTHOC IIPOIUIOC, OJHAKO HU3BCCTHBI W ClIydald BBIHCCCHUA
CaMOPOJIHOTO JKeJie3a M3 HeJp 3eMJIM PACIUIaBIEHHON MarMoi. boiblnas e yacTh 3TOro Mertasuia
BXOJUT B COCTAB PAa3/IMIHLIX Py U aJIFOMOCUJIMKATOB.

Kene3o m3BeCTHO 4enoBeKy C TIyOOKOW apeBHOCTH. [IpuMeHeHHe eMy HaXOIWM YXKe ApPEBHUE
Eruntsine, BBIACHAS €r0 U3 Py MPU MOMOIIN YIJIsl, HO M3HAYAIBHO JIFOJHA TMO3HAKOMIIIUCH C JKEIe30M
METEOPUTHOTO TMPOUCXOKAEHUs. OO0 3TOM CBHUIETEILCTBYET OSTUMOJIOTHS CJIOB, KOTOPBIMH OHHU
Ha3bIBaM xene3o: «Hebecnas pyna», «Kannysmiee ¢ Heba» u T. 1.

Bonbiie Bcero jkemeza yXOOUT Ha W3rOTOBJIEHHME dyryHa M cranu. Cranb — CIUIaB JKene3a ¢
yriaepoaoM, a Takke Apyrumu Jjerupyroomumu jao6askamu (Cr, Ni, Mn, Ti, Si). Ilpouenrtnoe
colepkanue yriepoja B Heil Bapeupyetcs ot 0,1 no 2,14 %. Uyryn — cmiaB xeies3a ¢ yriepojaom,
MaccoBasi J10Jii KoToporo mnpesblmaer 2,14 %, a Takke B COCTaB KOTOPOTrO BXOISAT HEOOJIbLINE
KOoJIM4YecTBa cepbl U (hocdopa, nHoraa KpeMHus. YyryH oTiinyaercs OT cTajiu OOJIbLIEH XPYNKOCThIO U
MEHBIIEH KOBKOCTBIO.

Henb3s 000WTH CTOPOHON Ba)KHOCTH JK€Jie3a B KUBBIX OpraHu3Max. DTOT METaUl BXOAUT B COCTaB
reMorjaoounHa — 6esKa, OTBETCTBEHHOTO 32 OOMEH KHCIIOPO/Ia M YIJIEKHUCIIOTO ra3a y )KUBOTHBIX.

Xene3o — KOHEUHBIH MPOAYKT TEPMOSAEPHOTO CHHTE3a DJEMEHTOB B 3Be3lax. Takxke, IO
yOexXIeHHIO OOJBIIMHCTBA YUCHBIX, PO 3€MIIM COCTOUT U3 3TOT0 METallIa.

Kob6anbT. Kpacku apeBHOCTH
COG,I[I/IHGHI/ISI K0OaJIbTa HCIOJL30BAINCH C HE3almaMSITHBIX BPEMCH pa3HbIMU HHUBWJIHU3ALUAMHA JIsA
OKpallruBaHUA CTCKOJ B CUHHUH OBECT. YonoMuHaHusL 00 dTOM METaJIJIE MOKHO BCTPCTUTD U Yy pa3JIMIHBIX
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anxuMuKoB. [IepBOOTKpbIBaTEIEM K€ MPUHATO CUUTATh bpaHaTa, KOTOPBI BIepBbIe OMKCcal KOOAIbT B
1735 rony. BeizeneH, oqHako, B 9MCTOM BHUJIE ITOT METAJUT OB YK€ IPYTHM YYeHBIM — bepriennycom.

[To cpaBHEHHMIO CO CBOMM cOOpaToOM »ele30M KOoOaidbT OYeHb Majo PAacHpOCTpaHEH Ha 3emie U
cocTapysier b 3% 10 % Macchl 3eMHOI Kopbl. CaMOPOIHOr0 KOGAIbTa B MPHPOJE HET, IPaB/a, OH
BCTPEUAETCs], KaK M JKeJe30, B COCTABE PA3JIMYHBIX JKEJIE3HBIX METEOPUTOB. BakHeHIIMM MHHEpaIOM
KoOasbTa ABIAETCS KOOATBTUH, XUMHYECKHI COCTaB KOTOpOro oTpaxaetr ¢popmyna CoAsS.

Bosbiioe komnuecTBO MOCTOSTHHBIX MAarHUTOB coAepkat ot 0,5 1o 4 % 3Toro nepexoaHoro MeTasa.
YucTelii K00ambT COXpaHsSET CBOM MAarHUTHBIE CBOWCTBa 10 TemmepaTypbl B 1121°C! DT0 ouenb
BBIJIAIOLIUICS TTOKA3aTEb.

PaznuyHble comu KoOanbTa HCMOJIB3YIOTCA B CTEKOJBHONW M JIAKOKPACOYHOH MPOMBIIIICHHOCTH.
Jlpyrue coiu TNPUMEHSIOT B KauyecTBE MHKpPOYIOOpeHMH M Ui HOAKOPMKHU SKHUBOTHBIX. CHIMIUI
ko0asipTa (CoSi) — 04eHb XOPOIIUH TePMOAIEKTPUUECKUI MaTepral, KOTOPbI O3BOJISIET MPOU3BOIUTD
TEPMOAJICKTPOT€HEPATOPHI € MOBBIILIEHHBIM K03 duimenTom mnosezHoro aeictsusa. KobanpTar autus
LiCoO; ucmonb3yeTcst Kak KaTo1 JTst IPOU3BO/ICTBA JIUTUEBBIX aKKYMYJISITOPOB.

He ctout Taxke 3a0bIBaTh U OMOJIOTMYECKOM posn MeTayuia moa HomepoM 27. OH BXOJUT B COCTaB
ButamuHa Bl2, ywactByer B mpoueccax KpOBETBOPEHHS. 15 Mr— MpPUMEPHO TakKoe KOJIUYECTBO
K00asbTa HAXOJUTCS B UEJIOBEKE Maccoi 75 Kr.

Hukenb. Bawu natb ueHtoB, muctep KpoHwTear

3HATOKY aHTIIMICKOTO SI3bIKa, BEPOSITHO, YKE JOTaIaliCh, YTO peyb MONIET O HUKele — MeTaie, B
YCCTb KOTOPOI'0 Ha3BaHa aMCPUKAHCKas1 MOHETAa HOMUHAJIOM B IISIThb HEHTOB.

JlocTaTO4YHO CIIO)KHO HAaWTH W3JeNne, BBIOJHEHHOE W3 YHCTOTO HUKEINs, OJHAKO JIro0as
HEpIKaBEIOIas CTallb COJIEPKUT B cede 3TOT MeTaiul. OH MOBBIMIAET KOPPO3UHHYIO CTOMKOCTD CIIJIaBa, a
TAaKXXC YBCIIMYMBACT €0 BA3KOCTD. 3KCHepI/IMeHTaJII)HO JI0Ka3aHo, 4YTO U3 OJJHOT'0 KWJIOIrpaMMa HHUKEJIA
BO3MOKHO M3roTOBUTH MpoBoa anuHHONH B 300 km! M3-3a 3TOro cmiaBbl, COJEpIKalllie HHUKEb,
HCIIOJIB3YIOT MPU MPOM3BOACTBE OPOHHU, KTO 3HAET, BO3MOXKHO, HEKOTOPBIE COJIAATHI O0SI3aHBI 3TOMY
MeTaiuly Ku3HbIO. Kak yxe ObIJIO OTMEYEHO paHee, HUKENb BXOJUT B COCTaB CIUIaBa, U3 KOTOPOTO
YEeKaHAT MOHETHI, B TOM UYHCJIE U aMEPUKAHCKUI «HHUKeb». Kak 3To HU mapagokcaabHO, MaccoBas A0JIS
HHKEJIsl B 9TOIl MOHETe COCTaBJsIeT MpUMepHO 25 %, OCTaJbHOE K€ MPUXOAUTCS Ha Melb. Heckombko
THICAY — TAKOC KOJIMYECTBO HUKCIICBBIX CIIABOB HMCIOJB3YET YEJIOBEUCCTBO Ha CCI‘OI[HSIIHHI/Iﬁ JCHB.
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OTKpBIT HUKENb ObLT ciydaiiHo B 1751 romy mBenckum MuHepoioroMm KpoHiTenarom, KOTOpHIi
OpeANpPUHAMAIN TIOTBITKH BBLACTUTH MeAb W3 HUKennHa NiAs. B Xome CBOMX SKCHEpUMEHTOB OH
MOJTYYHII METaJlT OesIoro 1BEeTa, KOTOPBIA Ha3BaJl HUKEIIEM.

B 1900 rony Tomac DaucoH n300pen xele30HUKeNeBbI akKyMyIsTop. C TeX mop OKCHIbI HUKEIS
IMPUMCHAIOTCA B KaUCCTBE KATOAOB B CAMBIX PA3JIMYHBIX XUMUYCCKUX UCTOUYHUKAX TOKA, B TO BPEMs KaK
COEIIMHEHHSI TOTO METaJlJIa UCTIONB3YIOTCS B MTPOU3BOJICTBE MIETOYHBIX aKKYMYJISTOPOB.

K COXKAJICHHUIO, HUKCIIb ABJIACTCA OCHOBHOU HpH‘lI/IHOﬁ AJUICPIruu Ha METAJlJIbl, B CBS3U C YEM OBLT

npusHaH B 2008 rory AMeprUKaHCKUM OOIIIECTBOM KOHTAKTHOTO AEPMATUTA «AJUIEPTEHOM ToJay.
Moarpynna meaum (IB)

OcraBuM jKe Hallld pasroBOPHl O POJCTBEHHBIX CBA3AX CPENU JJIEMEHTOB M NPOJODKMM Hamle
MyTeIleCTBUE 10 CaMOi KPYMHOH M pa3sHOOOPa3HOIl Ipymie XMMHYECKHX JJIEMEHTOB — HEPEXOIHbIM
meraiiaMm. Ha ouepenu noarpynmna Menu, B KOTOPYIO BXOAAT IOMUMO Hee cepeOpo U 30110T0. MoxxHO
OBLI1O OBI HA3BATh Ty IPYIILY «OJIUMIIUICKOI», BElb OPOH3a — CIUIAB MEM C OJOBOM.

Cepebpo B COeAMHEHUSIX MPOSBISAET CTENEHb OKUCICHUS +1, 11 Menu Haubonee ycroifunBa +2, a
JUIA 30J10Ta, KaK U3BECTHO, +3. DTH METAJUIBI U3BECTHBI YEIOBEYECTBY C HE3aIIaMATHBIX BPEMEH, TaK KaK
BCTPEUAIOTCS 4acTO B CBOOOJHOM COCTOSIHUM. Y OSTHX METalJI0OB OTJIMYHBI HE TOJBKO Haumboiee
YCTOHYMBBIE CTETICHW OKHCIICHHWS, HO W BHEIIHWW BUJ: ME/Ib UMEET KPacCHOBATBIA OTTEHOK, cepedpo B
CBOIO 04epe/ib SABJIAETCA 00pa3oM METAUIMUECKOT0 OJIECKA, a 30JI0TO OKPALIEHO B JKEITHIH LBET.

Meab. MeTann gnsa npoBoaoB
Me,I[B HN3BCCTHaA LIeJ'IOBE:Ky C I[peBHOCTI/I. ApXGOJ’IOFI/I 0 CUux l'IOp HaxoJdAT Ha TeppI/ITOpI/II/I z[peBHero
EFI/IHTa pa3J'H/I‘{HBIe nu3aciaus, CACJIaHHBIC M3 O5TOro McETajia. He,I[aPOM B 4C€CTh ME€AMU Ha3BaHa ILicjias
3I10Xa B I/ICTOpI/II/I KyanypHOF (6] paSBI/ITI/Iﬂ gcJIoBCUCCTBA — Me,[[HbeI BCK.

Cu?®

63,546 +2
Meab
Copper
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DNEKTPOTEXHUYECKas: MPOMBIIIEHHOCTh — CaMblil KpyMHBIA mOTpeOuTens yuctod menu. Okoio
65 % H»TOro Meramia yXoIuT Ha MPOU3BOJACTBO NPOBOJOB, a TaKXKe JAPYTHUX H3JEIHH 3TOH oTpaciu
MPOMBIIUIEHHOCTH, B TOM YHCJE TOJYMPOBOJAHUKOBBIX MaTEpUaroB, MHUKPOUYMIIOB W T. . Jpyroii
BaKHeHmel# o00JacTbl0 TPUMEHEHUS MEAM SBISIETCS M3TOTOBIEHHE TpPyO, 3TO 0O0YCIOBIEHO
0aKTepHOCTaTUYECKMMH CBOMCTBAMH METaJlIa, a TAKKE €r0 KOBKOCTBHIO U KOPPO3HIMHOM CTOMKOCTHIO.

JlaTynu — cmuaBel MeAM C LMHKOM, JIETUPOBAHHBIE MHOIZIA OJOBOM, HCIIOJIB3YIOTCS IpHU
MPOU3BOJCTBE MAaTPOHHBIX T'MIIb3, MEAAEH, Pa3IMUYHBIX TEXHOJOTMYECKHUX anmnapatoB. K BakHeHIIMM
CIUIaBaM MEIHM OTHOCUTCSI OpOH3a, KOTOPOH JIOAM HAITH NMPHMEHEHHE ellle TaBHBIM-AaBHO. bpoH3a
COCTOWT W3 MEIH U 0JI0Ba B COOTHOIIeHUH npuMepHo 9 k 1 mo macce. Ee oTkpeiTHE OKa3ano OoibIioe
BIMSHHUE Ha XOJ HCTOPMM WU pa3BUTHE ueinoBedecTBa. CeroiHs W3 3TOro cIjiaBa MPOU3BOASAT
JIOJITOBEYHBIE TIPYKUHBI, YEKAHSAT MOHETHI.

Ha 3emne BcTpewaercs camopomHas meab. Haubonee KpymHbIE CaMOPOJIKH BECHIM COTHH
KWJIOrpaMMOB. BaxkHelnMu MUHEpalaMu Menu siBisitoTcst Xanbkonuputr CuFeS;, xalbko3uH, cocTaB
KOTOpPOro oTpakaeT xumuueckas (opmyma Cu,S, a TakkKe MajJaxuT, COCTOSIIMKA M3 OCHOBHOTO
kapbonata meau Cup(OH),COs, KOTOpBIE MOMKET cHenaTh AoMa JI00O0W JKENAIOIIMMA, CMEIIHBast
nutieByto coxy NaHCO3; u meansbiii kyrmopoc CuSO4x5H,0.

«MeaHbIi BCaTHUK»

Menp HeoOXoauma BCEM BBICHIMM PACTEHMSM U KMBOTHBIM, OHA BXOJUT B COCTaB OOJBILIOrO
KOJIn4ecTBa (PEPMEHTOB (OMOJIOTMYECKUX KaTaIM3aTOPOB), OJHAKO JUIsSl YIEHUCTOHOIMX U OPHOXOHOTUX
MOJUIFOCKOB M€Zlb IIPOCTO >KU3HEHHO HE0OXOAMMa, Belb OHA SABISETCA YacThIO T€MOLIMAaHUHA, KOTOPbII
BBITIOJIHSIET Y 9THX JKUBOTHBIX POJIb, IPUHA/IJIEIKAIILYIO FEMOTTIO0NHY Y YeJIOBeKa.

Menusiii kynopoc CuSO4x5H,0 mpumensiercs B kadecTBe yJ0OpeHUs], TaK KaK Me/b y4acTBYeT B
npouecce POTOCUHTE3A, a TAKIKE IOMOIAeT PACTEHUSM yCBAaUBATh a30T, CHHTE3UPOBATh OEJKU U caxapa.

Cepebpo. benoe 3onoTto

[Tpumna nmopa NOrOBOPUTH O METalle, KOTOPBI M3BECTEH YEJIOBEKY yXe OOJbIIe CeMH ThICSY JeT!
B Y€CTb KOTOPOT'O Ha3BaH LeNbId BeK. J{a-1a, Bbl HE OIMOIUCH, peub MOMIET 0 cepedpe.

Cepebpo, Kak M 30JI0TO C MEJIbl0, COCTABISET TaK HAa3bIBAEMYIO NOATrpymIiy mMeau. B 3emHoOli kope
cepebpa npumepHo B 470 pa3 MeHble, yeM Meau, ogHako npumepHo B 5000 pas Gosblie, yeM 30510Ta.
Cepebpo BcTpeuaeTcsl MPEeUMYIIECTBEHHO B COCTAaBE PA3IMYHBIX CYIb(UIHBIX MHUHEPAJIOB, Haubojee
pacnpoCTpaHEHHBIM SIBIISIETCS «cepeOpsiHblil Omeck» (Ag,S). CamopoaHoro cepedpa 0JJHAKO B MPUPOAE
HE TaK Y>K MHOTO.



72

B opranusme B3pociioro yesnoBeKka HAXOAUTCS B CPEIHEM HECKOJIBbKO AECATHIX OJHOTO Tpamma.
CyTo4Has HOpMa MOTPEOICHHS COCTABISIET 7 MUKpPOrpaMM B cyTku (7 Mukporpamm = 7x10° rpamm).
CoenuHenus: cepedpa TOKCHYHBI, TOITOMY NPH OTPABJICHUU CIIEAYET MPOMBITH HEMEUIEHHO KETyIO0K
pacTBOpOM MHIIEBOM COMH, TO ecTh xyopuaa HaTpust NaCl, mist Toro, 9ToOBI CBA3aTh KaTHOHBI cepedpa
Agt B HepacTBopuMBIA B Boae xjopua cepedbpa AgCl (crout oTMeTHTB, YTO abOCOIIOTHO
HEpaCTBOPUMBIX COCIMHEHUH HE CYIIECTBYET).
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CepeOpo MOXHO Ha3BaTh PEKOPJACMEHOM Cpeld BCEX METAUIOB B OOJNACTH DJIEKTPO- H
TEIUIONPOBOIHOCTH, 3TUM (DAaKTOM U 00YyCIIOBIEHbI C(epbl MPUMEHEHUs 3TOr0 MeTaia: okoino 35 %
J0OBITOrO cepedpa yXOIUT Ha HyXk/Ibl IeKTpoTeXHUKH. C IpeBHUX BpeMeH cepeOpo UCTI0Ib30BaIN IS
U3rOTOBJICHUSI MOHET, BeJlb 3TOT METAJIJI IOCTATOYHO YCTOWYMB K OKHUCJIEHHUIO, OJJHAKO YCTYIAeT B 3TOM
HoKasarene 30J0Ty (€ro MPUMEHSIM B MEHBIIMX KOJIMYECTBAaX M3-3a KpaiiHe BBICOKON CTOMMOCTH).
YuraTenb, BEPOSTHO, CIIPOCHT: «A Kak e IOBEIUPHOE Aes0?». A MbI OTBETUM, 4TO JHIIb 6 % cepedpa
YXOIUT Ha MPOU3BOJCTBO YKPALICHUH, a TaKKe yIMOMSHEM, 4TO cepeOpy CBOWCTBEHHO TYCKHETb, YTO
OUYCHb HEXKEJaTeNIbHO Ui I0BEIHpOB. M3-3a TOro, 4to cepedpo OBUIO OTKPHITO 3HAYUTEIBHO ITO3XKE
30JI0Ta, OHO LIEHUJIOCH BBIIIE MOCIIETHETO A0 CEPEIUHBI 2 THICSUENIETHS 70 H. 3.

CepeOpo — KkpaifHe TATYy4Hid METaII M YCTyHaeT B 3TOM TOJBKO 30J70Ty: 29,8 T cepeOpa MOKHO
pactaHyTh mouTH Ha 2,5 kunomertpa! [lepeunciss uHTEpecHbIe (HaKThI, MBI TaK YBIEKIHChH, YTO 3a0bLTH
YIOMSIHYTh BaKHOCTH cepebpa s roduTeneld KpacuBbix doTorpaduii, raJoreHuasl cepedpa Uurparot
3HAUYUTENIbHYIO POJIb B (JOTOTEXHUKE.

Bcem anemeHTam ronoBa

Ha oqepe,uH METaJlll, HC Ipe6y}0mm71 OTACJIIBbHOTO Hpe,[[CTaBJ'IeHI/ISI, B€Ab OH 3HAKOM Ka)K,Z[OMy N3 HacC
C ACTCTBaA. MBI cro BCTpe‘IaJ'II/I B CKa3Kax, IIOTOM Ha ypOKax I/ICTOpI/II/I, B3p0CJ’ILIe JJFOAU MHOTI'O pa3
BUICIIN €T0 B }OBGJII/IpHBIX Mara3mHax.

HpI/IHSITO CcyuTaTth, 4TO HMMCHHO 30JI0OTO CTaJIo HepBLIM METAJlJIOM, C KOTOpBIM ITIO3HAKOMMUIJIICA
,IIpeBHI/Iﬁ YCJIIOBCK. ECTGCTBGHHO, TC 30JI0TBIC Hpe,ZIMeTLI, KOTOpBIe HaxXoasT apxeonom, CIACJIIaHbI U3
30510Ta ¢ OOJIBIIMM KOJIMYECTBOM HpuMecel B Bujae cepedpa u menu. Ilouemy apeBHHME IO CTaIH
HUCIIOJIB30BaTh cpezu/l HpO‘II/IX MCTAJIJIOB HepBBIM 3TOT? BO-HepBBIX, OHO BCTpe‘IaeTCH B CBO6OIIHOM
COCTOsSIHH U, HOBTOMy HEC COCTaBJIACT OCO6OF0 prz(a cro ,I[O6I)ITB. BO-BTOpLIX, 30JI0TO HEC OKHUCIIACTCA
KI/ICJ'IOPOI[OM BOS,HYXEL, a CJICO0BATCJIbHO HE T}/CKHCCT, yTO AcjlaeT €ro uacaJbHbIM MCETAJIJIOM JIA
IOBeJ'II/IpHOFO JaeJa. B-TpeTBI/IX, 30JI0TO OYCHb T;Iryqee 1 KOBKOC, HOBTOMy N3 HECTIOo 6BIJ'IO y,Z[O6HO
N3roTaBJINBaATh Opy)KI/Ie. O‘{eHB Ba)I(HyIO pOJ'Ib CBIT" pana €Iro MOBCCMECCTHAaA paCHpOCTpaHeHHOCTB, O 4cM
CBI/I,I[eTeJ'IBCTByeT pa3Ha51 OTUMOJIOIrHuA CJIOB, 0603Ha‘-IaIOIJ_[I/IX 9TOT MCTaJll, y paBJ’II/I‘{HBIX HapO,ILOB Ha
pa3H51x KOHTHUHCHTAXx. 9TOT METAJJI JIFOOU aCCOI_II/II/IPOBaJ'II/I C COJIHIEM, BO3MOXKHO, H3-3a IBCTAa.
VIMeHHO 30J10TO cTapanch 0€3yCIeNnTHO MOMyUUTh ATXUMHUKHU B PE3yJIbTaTe TPAHCMYTAITHH.
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Kak y»e ObU10 0TMEUEHO BBIIIIE, 30JI0TO BCTPEYAETCs MPEUMYIIIECTBEHHO B CAMOPOIHOM COCTOSIHHU
Oyarogaps cBoei XMMHUECKON nHepTHOCTU. CaMble KPYITHBIE 30JI0ThIE CIIMTKA UMEIN Maccy B JI€CATKU
KuiorpaMmoB. VIHTepecHO, 4TO BCe 30J10TO, KOTOpOe OBLIO J00BITO 32 BCIO MCTOPHIO YEIOBEYECTBA,
3aHUMaeT 00BhEM B 8§ MIJIJTHOHOB JIUTPOB (3TO 8§ MIJITHOHOB ITAKETOB MOJIOKA).

['MaBHBIMH JIOCTOMHCTBAMH 30JI0TA SBISIOTCS KOBKOCTB, TATYYECTh U XMMUYECKas YCTOHYHUBOCTE.
OTH CBOMCTBa OOYCIOBMJIIM BO3MOKHOCTH HCIIOJIb30BaHHS 30JI0Ta B MHKPOIJIEKTPOHUKE: UM JHOO
MOKPBIBAIOT OTJIENIbHBIC JETaJH, JTUOO0 YUCTO U3 HETrO JENaloT HJIEKTPUIECKHE KOHTAKThI. ABHAIIMOHHAS
U KOCMHYECKasi MPOMBIIUICHHOCTH HCIIOJNB3YIOT 3TOT METAI TaM, I7ie Helb3s HU B KOEM cllydae
JOTIYCTUTh KOppo3uio. Hampumep, OkHa MIATTIOB WM K€ MECTa COCIWHEHHs JeTalieil nBuraresei
MOKPBIBAIOTCS ATUM METAIIJIOM.

C ):[peBHefIH.IHX BPEMCH H3 KCJITOI'O MCTallla HU3TOTaBJIMBAIOT 3}76HI>I€ MIPpOTE3bI. Celiuac 510 He
YUCTOC 30JI0TO, a4 €TI0 CIUIAaBbl C IPYIrUMHU METAJLJIaMU. Takue MMPOTE3bI HC OKUCIIAIOTCA, UX JOCTATOYHO
JICTKO OTJIMBAaTb M, KpPOME€ TOIro, 39TH MPOTE3bI 06J'I3.I[aIOT XOpomHrM CIICKTPOM MCEXAHUYCCKHUX
XapaKTCPpUCTHUK. Crour OTMETUTBb, YTO HNPHUMEPHO ACCATAsT 4aCTb ,Z[O6BIBaeMOFO 30JI0Ta yXOOUT Ha
HYXJbl MCIHUIIUHBI. HpaB;[a, HC TOJIBKO Ha HM3IrOTOBJICHHC 3Y6HBIX MpoOTE30B, HO U JIsd IPOU3BOACTBA
0OJIBIIIOr0 KOJIMYECTBA JICKAapCTB.

Moarpynna uuHka (11B)

Bo IIb noarpyrmny BXoaaT IUHK, KaJMUK U pTYTh. Ha nepBbIil B3MIIs1/1 HETIOHSATHO, YEM OHU MTOXO0XKH,
U 10 KaKOMy TMPHUHIUIY OObeIWHEHbl. HamoMHUM, 4YTO XHMHKH BO TJIaBy YIJla CTaBAT CTPOCHUE
3JIEKTPOHHON O00ONOYKH, KOTOpOE IS STOi MOATPYIIBI MOXHO omucath (opmymoi (n-1)d*ns?
[TosToMy Hambosee YCTOWYMBOHM CTENEHBIO OKUCICHHS SBISETCS +2, MPUUEM Ui BCEX DIIEMEHTOB
JAHHOM MoArpymnmbl. IHTEpecHO, 4TO BCE 9TH METAIUTBI HIMEIOT CepeOpUCTO-0embli IIBET C rOIyOOBaTHIM
OTTEHKOM.

Ou3nuecKkue CBOMCTBA PAaCCMAaTPUBAEMBIX METAJUIOB pasinyHbl. Hampumep, mpu HOPMalbHBIX
YCIOBUSX IIMHK M KaJMHU — TBEPJbIC Teja, B TO BpeMsi KaK PTYTh — XKHJKas U KpaiHe JieTydas (3T
00yClIaBIMBaeT €e TOKCHYHOCTh). MHOTHE YAMBSTCS, HO METaJUT CIIOCOOEH pacTBOPUTH B ceOe APyroi
MeTaJul. DTO U APYrHe yIUBUTEIbHBIE CBOICTBA MBI IOCTAPATIMCH N3JI0KHUTH B XO/I€ 3TOW YaCTH IJIaBHI.

LUMHK. 3alWwuMTHUK MeTannmyeckmux nsgenum

[TuHK BcTpedaeTcs yallle BCEro B MOJUMETAIMYECKUX pyAax. OCHOBHBIM MHUHEPAJIOM K€, B COCTaB
KOTOPOTO BXOJUT 3TOT METalI, cunTaercs canaepur ZnS.
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Zn 30

65,38 +2

LivHk
Zinc

PacckazpiBasg npo Mezb, Mbl YIOMHUHAIU JIAaTyHb — CILIAB MeAW W LHMHKAa. OH M3BECTEH JIIOISAM C
HE3aMaMATHBIX BPEMEH, OJHAKO YHCTBI METAJUI HUKAK HE HCIOJB30BalICA, CKOpee BCEro, MOTOMY, 4TO
€ro MpoCTO HE MOINIM BBIACIUTh M3 pyAbl. [lepBoe ynoMuHaHME LMHKAa BCTpEYaeTcs B Tpyndax
mBeinapckoro anxumuka Ilapanensca. B 1721 romy I'eHkens, u3BecTHBIM Kak yuutens M. B.
JlomoHocoOBa, Oojee MOAPOOHO OmMCal HE TOJIBKO CaM METaul, HO U HEKOTOpbIE €r0 MUHEPAJbl H
COEZIMHEHHUS.

86 B o 0 0] nngn,

Jlo 60 % meTanmnueckoro HUHKA, IPOU3BOAUMOrO BO BCEM MHPE, YXOAUT HA MOKPBITUE Pa3IUMYHbIX
CIUIaBOB KeJe3a, B MEPBYIO ouepedb cTajeid. FIMEHHO 3TOT MeTaiul 3allUILAeT >KelIe30 OT KOppo3uw,
KOTOpasi YHUYTOKaeT MWUIMOHBI TOHH cTajllell B roj. BbIcokas XummMuueckas aKTHMBHOCTb IIMHKa
00ycJ0BMIIa €r0 MMPOKOE IPUMEHEHHE B aKKyMYJIITOpaXx.

[{luHK HEoOXOAMM YeJIOBEKYy JUll HOPMAJIbHOHN KHU3HEAEATENbHOCTH, OJTHAKO OCOOEHHO OH Ba)keH
MYXXYMHAM, BeIb 3TOT METall HY)KEH JJs NMPOJYKIHUU MYKCKHX IIOJIOBBIX TOPMOHOB, HOPMAJIBHOTO
(YHKIMOHUPOBaHUS MPOCTAaThl. VHTEpeCHO, YTO OH BXOAWUT B COCTAaB AaJKOTOJIBAETHIPOTEHAa3bl —
(depMeHTa, OTBEYAIOIIETro 32 PACIEIUIEHHE KOOIl B OpraHu3Me.

Kagmuinn. KoMy Mbl AoBepsieM XXU3Hb

Kanmuii siBIsieTcss O4eHb HHTEPECHBIM U JOCTATOUHO PEIKUM 3JIE€MEHTOM. McTopust OTKpBITHS 3TOrO
JJIEMEHTA 3acily’KUBaeT 0coOoro BHMUMaHus: B 1817 rogy mpoBoauiach peBH3Ms alTEK B HEMELKOM
ropoae MarneOypr, B XoA€ KOTOPO ObLI 3alpellieH OAUH U3 IpenapaToB. Torza 3amnper Obll BEIHECEH
U3-32 BEPOSITHOTO COJEP’KaHMs MBIIIbsKA. ECTECTBEHHO, MPOU3BOAUTENL ObUI HE COIVIACEH C TaKUM
MOJIOKEHUEM JIeI U IIPOBE COOCTBEHHBIN aHAIN3 Ha IIPOU3BOJICTBE, HE BBISIBUB HAJIMYMs 3TOrO KpaiiHe
TOKCHYHOTO 3JIeMEHTa. BracTu B cBOIO odepenp 3ampocuiid oOpasipl Mpernapara M HalpaBHIN HX
akcriepTy, mnpodeccopy IllrToiiepy. VYueHwlld TpoBed THIATENBHBIA aHAIW3 W JOKa3aJl, dYTO
NPOM3BOJUTENb BBIYCKAN JEKApCTBO, HE COJEPIKAIIEE MBIIIBSIK, OJHAKO, MOIMYTHO BBIICIHUI CYIb(UI
Ha TOT MOMEHT Hem3BecTHOro Metaiuia — Cd. Henb3st 3a0bIBaTh O TOM, YTO ATOT METAJT OB OTKPHIT
MapajieNbHO APYTUM HEMEIIKUM XUMUKOM JI. ['epmanoMm.

Kaamuii coctapnseT Beero mumb 1,3x10™ % macchl 3eMHOI KOpBI (OH B 3TOM HOKa3aTeNe ycTyHaer
LUHKY OOJIbIIIE YEM B THICSUY pa3), OCHOBHBIM K€ MHUHEPAJIOM LIMHKA SIBJISETCS HEBEPOATHO KPACHUBBIi
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MUHEpaJ TPUHOKHT, COCTaB KOTOPOro orpaxkaet ¢popmyna CdS. Korga-To 3HaMEHUTHIN UMITPECCUOHUCT
Knon Mone ckasan o cBoeit mamutpe: «Eciim KOpoTKO, TO 3TO CBHHIIOBBIC O€JHIIA, KEJTHIH KaIMHH,
BEPMWJIbOH, KPaIUIaK, CUHUM KOOAIbT, XpoMOBast 3eseHby. Kak unrarens yxe, BEpOATHO, JOTaalcs,
«oKenThIid KoOaneT» — cynbdua kaamus CdS. CTout Taxke ynOMsSHYTh, YTO KaJMHUIl HE BCTpEUYaeTcs B
CBOOOJHOM COCTOSIHWH, B OTJIMYME OT CBOCH «CTapIIei CECTPhI» PTYTH, HAXOIAIICHCS B ATOU JKe

HNOJrpyMIIe.

OOnacti mpUMEHEHHs KaaMHs OOYCIIOBJIEHBI €r0 BBICOKOW TNPOYHOCTHIO M YCTOMYMBOCTBIO K
KOppO3uH, Belb A00aBisis Bcero 1 % 3TOro MeTaiuia K MEAM IMOBBIMIAET €€ MPOYHOCTh MPUMEPHO B 2
pasa, MpH STOM TOJKOM HE yMEHbIIas IPOBOJMMOCTH IEpBOH. Maso KTO 3HaeT, 4To OOJbIIoe
KOJIMYECTBO KaJMUSI YXOAUT Ha MPOM3BOJICTBO JETANICHl B CaMOJIETOCTPOCHHH, JaXKe IAaCCH CaMOJIETOB
00s13aHBI CBOCH MPOYHOCTHIO ATOMY MeTayuly. Takke Henb3s 3a0bIBaTh IMPO HUKEIh-KaIMUCBBIC
Oatapeiiku, OT)KMBAIOIINE CBOM BEK.

HecMmoTpss Ha OTHOCHTENBHYIO 0€30MacHOCTh YHCTOrO MeETajla, €ro PacTBOPUMEIC COCAWHEHUS
KpaliHe TOKCUYHBI M COMIOCTABUMBI B 3TOM C PTYTBHIO H MBIIIBSIKOM.

PTyTb. Y KOro-to y6eraeT MOJI0KO, a Y XUMUKa — MeTann
OTOT MeTa/ul 3HAKOM YE€JIOBEKY C JPEBHOCTH: WHAMMIBI, ETUITSHE, KUTANIbl HCIIOIb30BAIU €r0 B
KAaueCTBE OCHOBBI JUIsl IPUIOTOBJIEHUS JIEKAPCTBEHHBIX IpenaparoB. PTyTe BcTpeudaeTcss B TpyAax
Apucrorens, J{nockopuna u Teodpacta. Hazana ona tak, BeposTHO, IIOTOMY, 4TO €€ aCCOLMMPOBAIH C
30510T0M. W eciu 30J10TO — COJTHEUHBIH MeTalll, BIOJIHE JIOTUYHO Ha3BaTh CaMblil OJIM3KUII K HEMY Tak
Ke, Kak u Ommxaiiyro mianety ot ConHia — Mepkypuit (Ha aHMIMICKOM PTYTh — MErcury).

Hg 80

200,59 +2

PryTb
Mercury

Prytn Ha 3emiie 10OCTaTOYHO Maylo: BCETO JIMIIb 8,3x10° %, uro IPUMEPHO B 2,5 THICAYM pa3
MEHbIIIE IMHKA. VIHTepecHo, YTO pPTyThb NPEUMYIIECTBEHHO BCTPEYACTCS B BHJAE COCTUHEHUI,
Hanpumep, B coctaBe knHoBapu HgS. Oxgnako oHa Takke oOHapykeHa U B CBOOOTHOM COCTOSIHUU.

Obnactn mpuMeHeHHs snemMeHTa HoMmep 80 OrpaHWYeHBI €ro BBICOKOM TOKCHYHOCTHIO. Bce MbI
CIIBIIIANIA O €€ CHOCOOHOCTH MOpaXkaTh OpPraHW3M, HO JaBaiTe pa30epeM 3TO HECKOJBKO MoJpoOHee.
Pryrh omacHa mpu BIBIXaHUM €€ MApoB, a TAKKE€ B BUJAE PAcTBOPUMBIX B BOJE €€ COJEH, Takxke
TOKCHYHBI €€ OpraHMdYecKhe IIPOM3BOAHBIC, Hampumep MeTunpryts [CHzHQ]". Pryrs Hapymaer
0eNKOBbII OOMEH U (PepMEHTATUBHYIO JI€ATEIbHOCTh OPraHW3Ma, a CUJIbHEE BCEro CTPaAal0T HEpBHAs U
BblI€TIUTENbHAs cucTeMbl. K coxalleHuto, OTpaBieHHUs MapamMH WIM COCIUHEHUSIMH PTYTH ILI0XO
nedarcs. HTepecHO, YTO y MCHXOJIOTOB €CTh TEPMUH «MepKypuodoOus», To ecTb 00s13Hb PTYTH. [0
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TaKOW CTEINEHU, KOHEYHO, e¢ OO0sAThCS HE CTOWT, OJIHAKO OOpalaThCs C HEH cieayeT akkypatHo. Ha
HameM YouTube-kaHame BB MOXETE IOCMOTPETh BUAeo «Ypan B Hgy, rme ™Mbl moapoOHO
pacckasbIBaeéM O CBOMICTBAX PTYTH, @ TAKXKE JEMOHCTPUPYEM €€ BbICOYAMIIYIO IUIOTHOCTh, CPABHUBAS C
YPaHOM.

PryTh oOsiazaeT MHTEpPECHBIM CBOWCTBOM — pacTBOpATh B cebe apyrue Mertauibl. [lomoOHble
«CIUIaBbD» HA3bIBAIOT amajbraMamMH. AMallbraMbl IIEJIOYHBIX META/UIOB HCIOJIB3YIOT B KadecTBe
MOIIHBIX BOCCTAHOBUTENEH (OHM XOPOIIO OTHAIOT 3JIEKTPOHBI). TakkKe 3TH COETUHEHUS UTPAIOT CBOIO
POJIb B METAJUTYpPTUHU PEAKUX METAIJIOB, B IPOU3BO/ICTBE 3epKail U JIIOMUHECIIEHTHBIX JIAMII.

Moarpynna nnatuHbl (VIIB)

OTa NOArpyMNIa BbIIENIETCS B IEPBYIO 04EpElb CBOUMU Pa3MEpPAMU: B HEE BXOJAT PYTEHUH, POJIHA,
najutaguii, ocMuii, upuani, miatuHa. COeKTp MOKPBIBAEMbIX CTENIEHEW OKHMCIEHUS TOCTaTOYHO BEIMK,
TaK JUId Najutaaus XxapakTepHa +2, a 1t ocmust +8. [1o BHelIHeMy BHLy BCE 3TH METaJLIbI IOXOXKH APYT
Ha gpyra (oOmamaioT OenbIM ONECTSIIMM LBETOM), a BOT MO (U3MYECKUM CBOWCTBAM CHIIBHO
pa3nuyaroTCs.

Kak yxe ObU10 OTMEUEHO, 3T METaJUIbl HAa3bIBAIOT OJIATOPOIHBIMU (TaKXKe K OJaropoIHBIM OTHOCST
30JI0TO ¥ cepeOpo) BBUY UX OYEHb HU3KOW XUMUUYECKOH aKTUBHOCTH. 37€Ch MOKHO HAOII01aTh IIOAYAC
OenHy0 (paHTa3MI0 XMMHKOB, BE[lb YK€ CYILECTBYIOT OJIarOpOJHBIE Ia3bl, HA3BaHHBIE TaK M3-3a TOTO,
YTO OHHM TMPAKTHYECKH HE O00pa3yloT XHUMHUYeCKHX coeauHeHuil. C Jpyrod CTOPOHBI MOXKHO
IPEANOI0KUTb, UTO TaK yUEHBIE CTPEMSTCS K CO3/1aHUI0 00JIee WM MEHEEe €JUHBIX Ha3BaHUH I rpymn
3JIEMEHTOB.

PyteHnn. Cambin pycckum meTans

Ru #

101,07 +4

PyreHun
Ruthenium

PyTenuii — nepBblii 1paroeHHblil MeTal, KOTOpbId Oy/eT onucaH B Halllel KHUIEe, HO €ro CJI0KHO
Ha3BaTh OYEHb MOMYJAPHBIM. [[pUMEHSIOT pyTeHHI B OCHOBHOM B IOBEJIMPHOM JI€JI€, IPaBAa rOBOPs, HE
B YHCTOM BHJIE, a Yallle BCErO B KauecTBe Jierupyromei nodasku. [IpucyTcTBue naxe AecATHIX J10Jei
IPOLEHTA ATOr0 METAUIa B TUTAHOBBIX CIUIABAX 3HAYUTENIBHO MOBBIIIAET UX KOPPO3HMHYIO CTOMKOCTS,
Oosee TOrO, JIETMPOBAaHHBIE PYTEHHEM CIUIABBI IUIATMHBI HMMEIOT JIyYOIyl0 H3HOCOCTOMKOCTh H
TBEPAOCTD.

ITouemy e pyTeHHI MOYKHO Ha3BaTh «CaMbIM PYCCKUM» MeTalliIoM? Bo-nepBbIX, METaJllI OTKPBIT HA
tepputopun Poccuiickoit Mmniepuu B ropone Kazanb B 1844 romy ortedectBeHHBIM yueHbiM K. K.
Knaycom. OH uccienoBai 3aBojICKHE IUIATUHOBBIE OCAJKH U B XOJ€ psAla MpeoOpa3oBaHUN BBIICINI
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cyab(Gua Ha TOT MOMEHT HEM3BECTHOTO MeTaluia. Bo-BTOPBIX, XUMUK Jall eMy Ha3BaHUE B 4yecTb Poccun
(Ruthenia — ¢ matunckoro Poccus).

PyTeHnii MOKHO Ha3BaTh CaMbIM PEIKUM 3JIEMEHTOM M3 BCEW IUTATHHOBOW TPYIIBI, 3TO MPUTOM,
qTO BCE METAJUIbI, B HEE BXOIIIIHE, COCTABIIIOT JIMIIb 10° % wmaccel 3emHoi kopel! Pyrenuit
BCTPEYaeTCsl B MPHPOJE B CBOOOJHOM COCTOSIHWH, Yallle BCETO B KayeCTBE NMPUMECH K CaMOPOIHOU
TUIATHHE.

Henp3s Taxke He YMOMSHYTh, YTO M3 PYTEHUS W3TOTABIMBAIOT PE3UCTOPBI, a YUCTHIA PYyTEHHIA
MPUMEHSIOT B MUKPOUHUIIaX.

Popouinn. He Bce 10 cepebpo, 4To Gnectur

Poauii — nparoueHHbIi MeTaul IUIATMHOBOW TPYIIIbI, HAaXOJSALIMH CBOE MPUMEHEHHE, T[JIaBHBIM
00pa3oM, B MAIIMHOCTPOEHHH, a TaK)Ke B IOBEIIMPHOM Jiene. HazaHue cBoe MeTall MoTy4miI 3a I[BET, B
KOTOPBII OKpAIIeHbI €ro coenuHenus, rhodon — ¢ TpeyecKoro po30BEIii.

Ha 3emne ponus oyeHb Majno: MpUMEpPHO 10*T Ha TOHHY 3€MHOW KOpBL. BeTpewaercd pomuid B
CBOOOTHOM COCTOSIHHH, YaIlle BCETO SBJISSICH MPUMECHIO K Py/iaM, COAEpIKaIlIuM TulaTHHy. Bee MeTassl
TUIATHHOBOW TPYIIBI OBLTH OOHAPY)KEHBI B COCTABE METEOPUTOB, YIABIINX KOTAAa-TO HA 3EMITIO.

[TpoMBINITIEHHOE MPOU3BOJACTBO POAMS CHUIBHO 3aBUCUT OT IPOU3BOACTBA IUIATHUHBI, MOATOMY U
IEHbl HA 3TOT METajul KpailHe HecTaOwibHBL. bonbmie Bcero poaus no6siBaer FOAP, crenyromeit
cTpaHoi 1o ero noOeue siBisercsi Poccus. Beero B rox noGsiBatoT mopsiika 30 TOHH 3TOTrO
JParolleHHOT0 MeTayjia, KOTOPBIM OYUCTHTH, K CIIOBY, OT IUIATHHBI M JPYTUX METAUIOB IJIATHHOBOM
TPYHMbl OY€Hb CIO0KHO. TakKe e€CTh BO3MOXKHOCTH MOOBIBaTh POAMNA U3 PATUOAKTHBHBIX OTXOIOB, HO
U3-3a JUIMTENIHOTO TEepHoja MOJIypachaga OJHOTO M3 CaMbIX JOJTOKUBYIIMX W30TONOB IOAOOHBIE
MOTBITKY TIOKA HE OBLITH MPEIPUHSTHI.

CaMbIM KpYITHBIM MOTPEOUTENIEM POJUS SBISIETCS MAIIUHOCTPOCHUE. DTOT METAJI UCIIOJIB3YIOT B
Ka4yecTBE KaTalu3aTopa OKHUcIeHHs MoHookcuaa yriaepona (CO), KOTOphId OYe€Hb TOKCHYEH, JI0
yriekucioro raza (COy).

Ponuii wrpaer BakHYIO pOJb B IOBETUPHOM JeJie, BeIb IOCIe cepeOpa OH SBISETCS JTyYLINM
CBETOOTpaXKaTeJIeM, NPOCTHIMU CIIOBAaMH: OJIECTHT sipue. VM MOKpBIBAIOT pPA3JIMYHBIC W3JCITUS H
UCTIOJIB3YIOT JUIS U3TOTOBJICHHS 3€PKal K3MEPUTEIIBbHOM TEXHUKH.

Mannagun. Metann, noxuparwun sogopon

[Mannaguit otkpeiT Bomuacronom B 1803 roay Bo BpeMmsi M3y4eHHs OCTaTKa MaTOYHOTO PacTBOPA,
nocne o0paboTku nocnennero xiuopunom ammonus (NH4Cl) ¢ nenbio BblIeNeHUS XJIOpOIUIaTHHATA.
HasBan xe snmemeHT ObL1 B uecTh actepouaa «llammameny, oTkpeiToro 4yth panee (B 1802 romy).
[IpumeuaTenbHa UCTOPHSL, KOTOPAsi MPOU3OIILIIA C YUEHBIM TOcJie 3TOro oTkpbITusi. Korga yuensrit cMor
BBIJACIINTH B JOCTATOYHOM KOJIMYECTBEC HOBBIN METaJlll, OH HEC CTaJl AOKJIaJAbIBaTb O CBOEM OTKPBLITHH, a
pemmi paspirpath OOMIECTBEHHOCTh: BoymacToH manm oOBSBICHHE B Ta3eTy, YTO Y HEKOETO TOPTOBIA
MUHEpajJaM# TOSIBIIIOCh HOBOE cepedpo. DTa pekiiaMa 3amHTepecoBajia Jpyroro ydeHoro YeHeBHKO,
MO3TOMY OH TIPHOOPEIT 3TO «HOBOE CEpPedpO» M B XOJI€ aHATHM3a MPHIIEIT K BBIBOY, YTO 3TO BCETO JIUIIIb
CIUIaB PTYTH U IJIATUHBI, YTO U Ol'[y6J'H/II(OBaJ'I B IIpecCcCe. B oTBeT Ha 51O BOJUtacToH aHOHUMHO 06’b$[BI/IJ'I,
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YTO TOTOB BHITIATUTH 20 PYHTOB CTEPIUHIOB TOMY, KTO CMOXET U3TOTOBUTH «HOBOE cepeOpoy». Brionne
OYEBHJIHO, YTO MOJOOHOE HUKOMY HE yJAJIOCh.

[Tanmmaguii — camblil pacOpOCTPAHEHHBIM METAUT IUIATHHOBOM TPYIIBI TOCHE IUIATHHBI, €ro
coziepIKaHie B 3eMHOIT Kope oneHuBaeTcs npumepro B 107°-1072 /1 wmm xe 107 %,

CaMbIM 3HAYMMBIM NPUMEHEHHWEM 3TOrO JPAroleHHOr0 METalyla ¢ YEJIOBEYECKOW TOYKH 3PEHMS
ABJIIETCS TPOU3BOACTBO KapAMOCTHUMYJISATOPOB: HEKOTOpbIE JETAM 3TUX BBICOKOTEXHOJOTMYHBIX
npubOpoB clenaHbl U3 nauiaaus. Taxke ero NpUMEHSIOT U B CTOMAaTOJIOTMH, W3rOTaBJIMBas U3 €ro
CIIaBa C 30JI0TOM U IUIATMHOM 3yOHBIE POTE3bI.

Ocmuin. Cambiv NNOTHLIN
OcMmuif — camblif TJIOTHBIM METaJIT BO BCEJIGHHOW. DTOT MeTaunr OblT OTKphIT TennantoMm B 1804
roay B Xxojae paboTel ¢ miuaTuHOM. OH pacTBOpsI €€ B IIApCKOM BOJKE (CMECH COJITHOM M a30THOM
KHCIIOT). YacTh MeTaiia ocTaloch HepacTBOpeHHOW. [lo3nHee yd4eHBIM mpuiied K BBIBOAY, YTO
HEPAacTBOpPHUMAs 9acTh — CILJIAB IBYX METAJLTOB. Tak OBLII OTKPBIT M OT/ACICH OT UPUIHUS OCMHUIA.

OS 76

190,23 +4
Ocmun +8
Osmium

K coxanenuto, ocMHil sBISeTCS HaUMEHEE HCIOJIB3YEeMbIM METAZIOM H3 BCEX BXOJANIMX B
IUIATUHOBYIO Ipymiy. B mepByto ouepenb 3T0 0OBSICHAETCS €r0 PEIKOCTHIO, BO-BTOPBIX, BbICOYAMIIIEH
CTOMMOCTBIO. [103TOMY IPUMEHSIOT €T0 JIUIIb B TOM CIIydae, €CIM TOCTOMHOW 3aMEHBI €My TIPOCTO HET.
XOTh OCMUI U SBISETCA PEKOPJCMEHOM TIO IJIOTHOCTH, TJIABHOM €ro 3aciyroil Ui MpOMBIIIIEHHOCTH
CUMTAETCsl TBEPJOCTh. B 3TOM mapameTpe ocMuii yctynaet auib Xxpomy. Ocoboe MecTo cpeniu CIIaBOB
ocMusi 3aHMMaeT ero cruaB ¢ miatuHod (90 % Pt, 10% Os). W3 Hero wu3roTaBImMBaroT
KapJIUOCTUMYIIATOPBI U UMIUTAHTBI CEPACYHBIX KIIalaHOB.

BaxuelimuMm coeauHeHreM ocMus 1o mpaBy cuurtaercs ero rerpaokcusi OsO,. be3 Hero Obu10 OB
HEBO3MO>XKHO ITPOM3BOJICTBO aMMHAKa, HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB.

Upuguin. Noa HobGeneBcKyro npemuto

3a YTO XMMHKH JIIOOST CBOH mpenMeTr? MBI CONUIMCH BO MHEHHM, YTO HAaM HPABATCS JIOTUKA U
BO3MOXXHOCTb CTPOWUTH aHAJIOTHMH, KaK DJTO JCjiall, Hallpumep, MeHz[eneeB, npeacKa3biBasi HOBBIC
aJIEMEHTHI. Tak OJICMCHTBI, HaXOAAIIHECA B OHHOﬁ noarpynre, 06naz[a}0T CX0KMMH CBOMCTBaMHU.
HOpOﬁ HUX IIOYTHU HE OTIUYUTH. I/IpI/I,ZLI/Iﬁ HE€ TaK CHJIIbHO HAIIOMHWHACT OCMI/Iﬁ, npaBJa OTKPBLITbI OHU
ObLIN OIHOBPCMEHHO, ITIO3TOMY IMOBTOPHO OCTAHABJIMBATBLCS C BAICTO IMO3BOJICHUSA HA ITOH HUCTOPUHU MbI
HE CTaHEM.

I/ICHOJIB3yeTC$I OTOT MCETAJI AOCTATOYHO PCIAKO. W3 Hero wm3roraBiMBaroOT JOJITOBCYHBIC CBCYHU
3AXKHUTaHUS. Fopa3)10 qauie MpuMeEHAIOT CILIaBbI C I[O6aBJIeHI/I€M O9TOTO METaJia: CIJIaBhI C BO.HI)(i)paMOM
U TOPUEM HCIOJNB3YIOT JUJISi M3TOTOBJICHUSI TEPMODIEKTPUUYECKUX 3JeKTporeHepatopoB. C pojaueMm u
pEeHHeM — /ISl U3roToBIeHUs TepMmonap. MIHTepecHo, uTo TpyOBl, KOTOPBIE IPOKIIABIBAIOT 110 MOPCKOMY
JAHY, HEPCAKO JCJIA0T U3 CIUIaBa TUTaHa C UPHUJAUCM, BCIb OH OTIMYACTCSA CBOEH yCTOﬁ‘IHBOCTBIO K
Koppo3uu. Bcem Xoporo u3BecTHas yKCycHas KucjoTa Obuia Obl HE TaKoW JOCTYITHOW, eciii Obl He
COCAUHCHUA UPpUIAUs, O6J'Ia,£[aIOH_II/Ie KaTaJIUTHYECKOM aKTUBHOCThIO. OHHU YCKOPSAKOT pEaKIrro
OKHCJICHUA YKCYCHOI'O ajipACruja a0 chyCHOﬁ kucioTel. Cam I/IpI/IJlI/Iﬁ TOXE HCIIOJb3YIOT B Ka4CCTBEC
KaTaJm3aTopa, IIpaBJia B 9TOM CJIydac y>KC JJIs1 YCKOPCHUA CrOpaHus PAaKCTHOI'O TOIIJIMBA.
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B 1958 roxy Pynoab¢ MeccOaydp cienan 0HO U3 BETUYAUIINX OTKPHITHH B (u3nKe 3a XX BEK:
OH OTKPBLJI PE30HAHCHOE MCITyCKaHWE M TIOTJIONIEHUE TaMMa-Tydei 6e3 otmaun. B 1961 romy 3a cBom
TpyZAbl OH ObLT Bo3HarpaxkaeH HobeneBckoit mpemueil. A Habm0a1 OH BIepBbIe ATOT 3 dekT, padboTas
C OAHHUM H3 HU30TOIIOB HUPUAUA. Tak O6CY)K)13€MBII>1 HaMH MeTajlJI BHEC BECOMBIN BKJIaJl B pa3sBUTHUC
CMEKHOU C XUMHEN HayKH — QU3HUKH.

MnaTtuHa. Beicwumnin knacc

[TnaTHa M3BEeCTHA YEJIOBEKY HE TaK JIOJITO, KaK 30JI0TO, MeIb Win cepedpo. OnHAKO ee OTKPhUIN
ropasio paHblle BCEX OCTAIbHBIX METAJIOB IUIATHHOBON moAarpynmsl. B 1557 roay 3ToT MeTasmn Obin
BIIEPBBIC ONUCAH UTANIbIHCKUM BpadoM CkanuHrepoM. [InaTuHa n3HauaibHO He ObUIA B IIEHE, TaK Kak
U3 Hee NOYTH HUYETO HE YAAaBaJIOCh CIIENaTh U3-3a BEICOKOW TEMIIEPATypPhI IIABJICHUS.

B npupone rmuaTMHa BCTpedaeTcs dvalle BCEr0 B CBOOOJHOM COCTOSHMU. Tak Ha3bplBaeMas
camopojiHas miaatuHa coaepkut 10 80 % Pt, okono 10 % apyrux MeTayuioB MOATPYNIBI IIATUHBI, €1Ie
10 % npuxopsaTcs yaie BCero Ha Kelje30, 30JI0TO U Me/lb.

C 60-bIX TOOB IPOLLIOrO CTOJETHSI CIPOC HA IUIATHHY HEeyCTaHHO pacteT. Jlo Havana II Muposoii
BOMHBI OKOJIO ITOJIOBUHBI 10OBIBAEMOM IUIATHHBI YXOAMJIO Ha HYXKIbl OBeIUpHOro nena. Ha naHHbIM
MOMEHT CUTyalus cuiIbHO oTiauuaercsa: 90 % sToro 61aropoJHOro Meramia UCHOJIb3YIOT B HAyKe U
IPOMBIIUIEHHOCTH. M3-3a  BBICOKOW XHMMHUYECKOW HMHEPTHOCTH, YCTOMYMBOCTH K  BBICOKMM
TemreparypaM M3 IUIATUHBI JENal0T OOJIBIION CHEKTP XMMHYECKOT0 OOOpyIOBaHUs, HauyMHAas OT
JONATOK W 3aKaH4MBas 3JIeKTpojaMu. Ha xuMuyeckux Nmpou3BOACTBAX 3THUM METAJUIOM IOKPBIBAIOT
CTEHKHM pEaKTOpPOB M3HYTPH, TAaK KaK IUIaTUHA HE IOJBEp)KEHa BIMSHUIO arpecCUBHBIX cpel. MHorna
PEaKTOPBI MOJIHOCTBIO JIENAI0T U3 IIATUHBL, IIPaB/a, 3TO OYEHb JOPOrOe MEPOIPUSATHE.

WnTepecHo, uro sTamoH Kuwiorpamma BbinoigHeH Ha 90 % wu3 mmatunel, 10 % npuxonsrcs Ha
UpUIUIL.

JNlaHTaHOUALI

Ecimu mocMoTpuM B OCHOBHYIO 4acTh TAaOJMIBI, TJ€ HAXOMWUTCS JIAHTAH, UMEIOUINH TOPSIIKOBBII
HOMep 57, a 3aTeM B3IVISIHEM Ha CIIEAYIOIIMH 3a HUM 3JeMEHT ra¢Huil moj HoMmepoMm 72, TO y Hac
JIOTUYHO BO3HHKHET BOIIPOC: «a TAe ke emie 14 3JIeMEeHTOB?» WM «I0YeMy HyMepanus cOMIach?»
UroObl OTBETUTHh HA STH BOMPOCHI, JaBaliTe B3IJIsIHEM Moj Tabnuiy MeHneneeBa, Tak CKa3aTh, B €€
«moaBas». Tam Mbl YBUIUM JB€ CTPOUYKU 3JEMEHTOB, KOTOpbIE MOYEMY-TO HAXOAATCS HE B CaMOM
Ta0JIMIIe: epHii, TPa3eoauM, HeOAUM, IPOMETHi, caMapuii, €BpPONWii, TaJd0JMHMIi, TepOouii,
AUCHIPO3Uii, TOJIbMHUIA, IpONiA, Ty 1M, HTTepOUii, moTenuii. I nymepanus ux ot 58 no 71, kak pas
T€ camble HEeI0CTAIOIUE DJIEMEHTHI.

OTH 3JIE€MEHTHl MOXKHO OBUIO OCTAaBUTHh B CaMmoOil TabiuIle M HE BHIHOCHUTH MX TOJ Hee, HO TOoraa
TabJIMIa MMOTydnsIach Obl OYCHB JUIMHHOW M €€ CII0KHO ObUTo OBl mevartaTh. [loaTomy mis ymobcTBa ux
Pa3MECTIIIN B «II0BAJIC) TaOIHIIBI.
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Sm62

150,36 +3

Camapuit
Samarium

Teneps naBaiite pazdepem (pu3NYECKHl CMBICT BBIHOCA JaHHBIX 3JIEMEHTOB MO TalOiuily. Mel yxe
paccMotpenu s, p U d aneMeHTsl. MBI 3HaeM, 4TO 4eM Jajibllle OT siipa aToMa HaXOoJATCS DJICKTPOHHBIC
000J104YKH, TeM 0osiee MPUYYUIMBOM (JOPMBI OHU CTAHOBSTCS. DJIEKTPOHBI B aTOMaX BCETJa 3aHUMAIOT
yYCTOWYMBBIE OpOWTANH, T/I€ OHM O0JIaJal0T MUHUMYMOM SHepruu. B ciydae ¢ naHTaHomgamu TO XKe
camoe. Tak moydaercsi, 9To 58 3JEKTPOHY BBITOJHEE HAXOAUTHCS HEe Ha d-opOurtanm, a Ha f-opOuTamy.
[Tpruem sHEepreTUYeCcKy OH HAXOIUTCS HIDKE, 4eM Ha Sd-opOuTanu. IToT 58 37eKTPOH U BCE OCTAJIbHBIE
no 71 BKIOYUTENBHO pacroyiaraiorcst Ha 4f opOuTanu, Tak Kak HAXOIUTHCS TaM JHEPTeTUYECKH
BbIroiHee. OTBeUaTh Moyemy, Mbl He OyzieM, Tak Kak IpUIETCs Blie3aTh B AeOpH KBAHTOBOM MEXaHUKH.

Th &

158,9253 43

Tep6un
Terbium

[lo cBOMM cBOMCTBaM JTaHTAaHOUbl OYEHb MOXOKU IPYr HA Ipyra. OTO NPUBOJUT K TOMY, YTO B
NPUPOZE OHU BCETAA COMYTCTBYIOT APYT APYry. A 3TO B CBOI Oue€peAb MPUBOAUT K TOMY, UYTO HX
TPYAHO pa3AeIuTh U MOJyUYUTh HHAUBUIYAIbHbBIE METAJUIBI THX 3JIEMEHTOB. Bce maHTaHOUABI 1eNAT Ha
JIBE TPYMIbI: IIEpUEBYI0 M UTTpueByro. K IiepueBoii rpymnme OTHOCSATCS JaHTAH M BCE AJIEMEHTHI OT
Hepusi 0 TAAOJMHUS BKIIOYMTENbHO. K WTTpHEBOH rIpymme OTHOCSTCS 3JI€MEHTHl OT Tepous 0
aroTenusi. BHyTpH 3THX MOATpYIN CBOMCTBA 3JIEMEHTOB elle 0ojiee CX0XKU Mexay coOoi. Jlenenue Ha
JTAaHHBIE TPYMIBl CBA3aHO C 3JIEKTPOHHBIMH KOH(QUIYpalMsIMM JaHHBIX SJIEMEHTOB M IPOBAJIaMHU

AJIEKTPOHOB C OJHOT'O YPOBHSI Ha APYTOM.

140,116 +3

Liepwit

Cerium
AKTHOMADI

Kpome natanommoB B Tabiuie CyIIECTBYeT €II€ OJHA TIpyIna 3JIEMEHTOB, KOTOpPbIE TaKxke
HaxoJATCs B 3TOM <«IIOJBaje» — akTUHOWAbl. Kak BBl yKe IOHSUIM, OHM Ha3bIBAlOTCA B YECThb
pOJIOHAYaIbHUKA 3TOTO psiia — aKTUHUA. B 3TOT psin BXoauT 14 31€MEHTOB OT TOpHs A0 JIOYpPEHIUs,
IUTIOC caM aKTHHMI. Bce OHM pajinOaKTUBHBL.

AKTHHMH, TOPUH, NMPOTAKTUHHUIA, YPaH, HeNITYHUI, NJIyTOHUI, aMepPUIIUii, KIOpHii, OepKJIuii,
kaaupopHuii, JMHIITeHHU, (epMmuil, MeHaeneBuii, HoOeauii, Joypencuil. Jlannas rpynmna
JJIEMEHTOB MHTEPECHA TE€M, YTO B HEE BXOAAT BCE TPU KHUTAa aTOMHOM DHEPreTHKH — TOPUM, ypaH,
TUTYTOHH.
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Kak u B ciydae ¢ maHTaHOMJAaMHU, BCE SJIEMEHTHI Psiia aKTUHOMIOB UMEIOT CXOKHE XUMUYECKHE
CBOWCTBAa. DTO MPUBOAUT K TOMY, YTO Pa3[eNUTh X MEXIy cO00i XUMHUECKUMH METOJaMH KpaiiHe
TSKEIIO.

AkTnHun. OTed popa

Momnonoit xumuk JleobepH B 1899 roay nmpemioxu Ha3BaTh HOBBIH OTKPBITBIN 3JIEMEHT aKTHHUEM
(OT rpeyeckoro «W3iyuyeHue, CBET») IO aHajoruu ¢ paaueM. [IpaBma roBops, 34€Ch CYHIECTBYET
HEeOOIBINION MapaJoKe: SJIEMEHT, HA3BAHHBIN «U3Ty4aloIMM», HE MOT OBITh OTKPBIT MO €0 H3JIy4YEHHUIO.
Camplil JTONITOXXUBYLIUN H30TON 22TAc pacmnamaercs, UCIyCKas OYEHb MATKHE, MaJIODHEPIeTUYHBIC
6eta-myun. [Iporie roBopsi, aTOMbI aKTUHHSI TAHHOTO COpPTa MPEBPAILAIOTCS B aTOMBI IPYTOT0 dJIEMEHTa,
IpU 3TOM UCIyCKasi U3 ce0sl 3JICKTPOHbI. YUeHble TOr0 BpeMEeHH He 00J1aianu 000pya0BaHHEM, KOTOPOE
ObLT0 OBl cIOCOOHO 3aUKCUPOBATH Takoe u3nydeHue. J[eObepH OTKPHUI HOBBIA 3JIEMEHT HE MO €ro
U3JTY4EHUIO, a 10 M3IYYEHHUIO ero JO0UepHUX NpoaykToB. Ilo cytm mena, oH (QuUKCHpOBaN U3ITyueHHE
U30TOIa TOPHSL, KOTOPBIN U ABJISETCS JOUYEPHUM IPOAYKTOM JI€JICHUS aKTUHUS.

AKTUHHMI T1OM00EH JaHTaHy W HMEET CXOKHE XHMHUYECKHE CBOWCTBA, TaK KaK OHH HMEIOT
OMHAKOBYIO BayneHTHOCTH III, Omm3kue aromMHble pagMychl W TOYTH HISCHTUYHOE CTpPOCHUE
OonbiMHCTBA coeauHeHni. CoaepkaHue akTUHUS B IPUPOJIE U3MEPSIETCS ACCATUMUILIMAPIHON A0eH
nporeHTa. OJHAKO €ro Bce ke YAANOCh IMOJYYUTh B AJIIEMEHTApHOM BHUJE, TO €CTh B BUAE YUCTOTO
MeTajuIa.

Oxkazasioch, 4TO aKTUHHUHA — cepeOpucTO-0eNblii MeTalyl, TOBOJBHO TSKENbIH (TUIOTHOCTh YYyTh
Gombire 10 r/em®, st CpPaBHEHHUS IJIOTHOCTH BOJBI | r/cM?), Ipy 3TOM BeCbMa XMMHYECKU AKTHUBHBIH.
TemnepaTypsl IJIaBICHUS U KUIIEHUs OIPEIEICHbl TEOPETUUECKU U IMpUMepHO cocTaBisioT 1040°C u
3200°C coOTBETCTBEHHO.

[Toka 4TO 3TO BCE, YTO M3BECTHO MPO JIAHHBINA 31eMeHT. W ckopee Bcero, emie He CKOPO aKTUHHIMA
OyZeT XOpOIIO U3YYEHHBIM 3JIEMEHTOM.

Topun. boxxecTBeHHbIN

Uccnenys oqun peaxkuit Munepan B 1815 roay, bepriennyc oOHapyXuJl HOBBIH AJIEMEHT, KOTOPBINA
ObUT Ha3BaH TOPHUEM B YECTh BCEMOTYIIETO IpeBHECKaHAWHaBckoro 6oxectBa Topa. IloHauany oH He
ObUT BOCTPeOOBAaH U MMEN BeChbMa CKPOMHYIO, HO BaXXHYIO 00JIaCTh NMPUMEHEHUS — IIPU MPOU3BOJICTBE
ra3oKagmiIbHbIX ceTok. B konie XIX Beka ObUIO MIMPOKO PAacHpOCTPAHEHO I'a30BOE OCBEILEHHE, a He
anekTpudeckoe. ABctpuiickuii xumuk Kapn Aysp ¢on BenbcOax n3o0pen Koamauyku U3 OKCUIO0B LEPUs
U TOpUS1, KOTOPBIE YBEJIINYUBAIN SIPKOCTh CBEUCHUSI.

Topuil — pannoakTHUBHBIA JIEMEHT, U ATO ONPENENNWIO 00JacTb €ro mpuMeHeHHs B XX BeKe.
Hanpumep, ydeHsle 3HaIOT, UTO CKOPOCTh paclaja KOHKPETHOTO 3JIEMEHTa OCTOSHHA U HE 3aBUCHUT OT
BHEIIHUX (pakTopoB. [loaTOMY, 3Has colepkaHue TOPHS U €ro JOYEPHUX JIEMEHTOB B MUHEpAJaXx, elie
B 1904 rony yueHble HaydyWJINCh OIpPENEIATh I€OJOrMYECKMi BO3pacT mopoi. llepBbIM 3Ty wnpero
BbIckazai IIsep Kropn.

JlouepHuii MPOAYKT pacraga TOpUs HaIle] CBOE MPUMEHEHHE B MPOU3BOICTBE CBETIINXCS KPACOK,
KOTOPbIMM HaHOCHIN LUGpbI Ha 1udepOaaTel yacoB. OHAKO yepe3 HECKOJIBKO JIET OOHAPYKWIH, YTO
co BpeMeHeM mLugepOnaTsl MepecTaroT CBeTUThcs. B 20-X rogax MNpomuIoro CTONETHS PE3KO
YBEJIUYMIACh CMEPTHOCTh PAOOTHHUII, KOTOPBIE PHUCOBAJIM LU(PHI STUMH KpackaMmu. [laTororoanaroMsl
0GHAPYKIIIH, 9TO B KOCTAX YMEPIIMX pabOTHHII HAKATUTHBAJICS H30TOM 22 Rh. A Bce M3-3a TOTO, UTO BCE
PHUCOBAJIBUIMIIBI 3a0CTPSUIM KOHLBI KMCTOYEK I'yOamu. 3a TojJ OHM IporjaTbiBaiu Bcero 1,75 rpamma
KPacKH, HO ¥ 9TOr0 ObLIO JOCTATOUYHO.

[lonananue xe caMoro Topusi, a He €ro NpoaAyKTa JeJIeHUs], B KEIYJAOK HE BbI3bIBAET OTPABICHMS.
Bce noromy uTo B JKenynke Kucas cpesia, KoTopyro co3znaet consHas kucinora HCL. B takux ycnoBusx
coeuHeHust Topusi ruaponusyrorcsa. A runpokcua topus Th(OH), — HepacTBopuMoOe coeaMHEHMUE,
KOTOpOE JIETKO BBIBOJUTCSI W3 OpPraHM3Ma C IMPOAYKTAMH >KM3HEAEATeIbHOCTH. OCTpoe OTpaBicHHE
MOJKET BBI3BaTh JIMIIL OTpoMHas 103a B 100 rpaMMoB Topusi. OOBIYHOMY YEIIOBEKY HHKOTAA C TaKHM
CTOJIKHYTbCS HE yJacTCsl.

MpoTakTnHUM
CyI_I_leCTBOBaHI/Ie 9TOro 2JIECMCHTA MpPEJACKa3alu IMOYTH 3a IMOJIBEKa JO0 €ro OTKPBLITHA. OH sBIsIETCA
DJIEMCHTOM C I[BOfICTBCHHBIMI/I XUMHYECKUMHU CBOMCTBaMHU. B OIHOBAJICHTHOM COCTOSHHUHU OH ITOXO0K Ha
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HUOOMHM M TaHTaJ, B JPYIMX BAJCHTHBIX COCTOSHUSAX CXOX C OCTaJbHBIMHM akTuHougamu. [Ipm stom
MPOTAaKTUHUI — 3TO OJMH U3 TEX JIEMEHTOB, KOTOPBII MPAKTUYECKH HE IPUMEHSAETCS.

Korma JI.MI. MeHzeneeB COCTaBISUT MEPHOAMYECKYIO TAOIHITy, OH OCTaBWJI ITyCTOE MECTO MEKIY
TOpPUEM M YpPaHOM — JABYMs CaMbIMHU TSDKEIBIMHU 3JIEMEHTAaMH, U3BECTHBIMHM Ha TO Bpems. MeHnesnees
OpeAronarai, 4To 3TOT MPOMEXYTOUYHBIH 3JeMEHT OyIeT MMETh XMMHUYECKHE CBOMCTBA, CXOXKHE CO
CBOICTBaMM TaHTaJla, IOATOMY Ha3BaJl €ro 3Ka-TAHTAJIOM.

Hcropusi OTKpBITHS TPOTAKTHUHHS TECHO CBSI3aHAa C HCTOPUEH TOWCKA Pa3HBIX PaJMOAKTUBHBIX
9JIEMEHTOB, B OCOOCHHOCTM OHa CBSi3aHa C AaKTUHUEM. [IpOTaKTHMHHUN OTKPBUIM TPaKTUYECKH
OJIHOBPEMEHHO HECKOJbKO yuyeHbIX U3 ['epmanum um Aunrnuu. Ero oOHapyxunu mpu mepepaboTke
MUHEPAJIOB ypaHa, TOYHO TAK)Ke KaK W MOJOHUH, paaui, aktuHuil. 1 Hamuwmm ero Bo ¢pakimu, Kotopas
conmepkana taHTtan. Hemapom MenneneeB Ha3zBan ero ska-taHTasoMm. ['nmenn Cubopr roBOpHi, 4TO
NPOTAaKTUHUH — «OJIMH U3 CaMbIX KalPU3HBIX U HEYJIOBUMBIX 3JIEMEHTOB.

B oT0 e Bpems oOOHapyXujach CBS3b NPOTAKTHHUS W aKTHHUSA. BBIACHWIOCH, YTO H30TOI
NPOTAKTUHUS MCITyCKaeT anb(a-yacTUIlbl (sApa aToMa Tejus) U MpeBpamiaeTcs B akTuHui. OTcrona u
MOSIBUJIOCH Ha3BaHUE NMPOTAKTUHUMN, KOTOPOE O3HAYAET «IIPEAIIECTBYIOIINNA aKTUHUIOY.

B 1921 roxy B HCTOPHIO HAYKH BOIIET M30TON >*Pa. IIpn ero M3ydeHHH OBLIO OTKPBITO SBIICHHUE
AIEPHON M30MEpUHU. DTO SBIIEHHE COCTOMT B TOM, YTO HEKOTOpbIE PaJHMOAKTHUBHBIE SApa CHOCOOHBI
pacmanaThCs JBOSIKO — C pa3HBIMH TIEpUOJIaMU TToJTypaciaaa (BpeMs, 3a KOTOPOe pachajeTcs MoJIOBUHA
aTOMOB, KOTOpbIe y Hac Obiin). >>*Pa B OCHOBHOM pACIafaeTCsi, MCIYCKas GETa-4acTHILy M IEpHON
nosypacnaaa cocrapisier 1,17 MUHYTBI, IIpeBpaliasch B 24U. Ho 0aHO U3 THICAYM siIep MPOTAKTUHUS
BeieT ceOs mHaue. OHO HMCHyCKaeT ramMma-kKBaHT ((OTOH ¢ OOJIBIION 3Hepruei) M NpeBpaliaeTcs B
HOBOE SIIPO, TOXKE OeTa-aKTHBHOE, HO ¢ Gojiee HU3KMUM yPOBHEM SHEPIHH. JTO TOxke M30Tom “*Pa, HO
NEPUOJI €ro NoJTypacnaia CoCTaBisIeT yxke 6,7 yaca.

[IpakTuueckoe NMpUMEHEHHE MPOTAKTUHUSA OIPAHUYMBAET €ro TOKCHYHOCTh. OHa mpumMepHo B 250
MUJJIMOHOB pa3 MPEBBIIIAET TOKCUYHOCTh CUHUIBHON KUCIOTHL. K ToMy ke, mpupoaHble MCTOUHUKU
NPOTAKTUHUS MPAKTHYECKH OeCTIepCIIeKTUBHBI. JIaHHBIN AIIEMEHT MHTEPECEH MCKIIOUUTENIHFHO C TOYKU
3peHust HaAyKH.

YpaH. Jo6po unu 3n0?

1789 rox — sTo mepBas BakHas JaTa B MCTOPUM ypaHa, Korjga Hemelkuil xumuk Maptun I'enpux
Kaanpor u3 cMOnsHONW pyasl TOXYYHS 30J0THUCTO-XKENTYIO 3€MITI0 (3eMJISIMH Ha3bIBAJIH OKCHIBI
3JIEMEHTOB) U BOCCTAHOBUII €€ JI0 YEPHOT'0 METAJUIONOA00HOT0 BeniecTBa. OH MOCUUTAI, YTO 3TO HOBBIN
XUMHUYECKUHA 3JIEMEHT W Ha3BaJl €ro B YeCTh CaMOM JajeKol M3 HM3BECTHBIX Ha TO BpEMs IUIAHET,
OTKPBITOM BOCEMBIO I'0JIaMH PaHBIIIE — YPAHOM.

Hensix 50 et Bo BceM MHUpe CUMTaIOCh, 4TO KitanpoT oTKpbLT HOBBIN Xxumuueckuid snemeHt. Ho B
1841 rony ¢paniy3 daen Ileauro nokaszan, yto 310 Obula omuOka. Knanmpor momay4ywms Bcero Jumib
coenuHenre ypaHa UQO;, a He 4HCTBIM MeTajuiMyeckuid ypaH. A BoT I[lenuro cymen mnoiyduTh
HACTOSIIUI METAJUTMYECKUN ypaH.

Hanbuie k uzydyenuto ypana npuioxui pyky cam Jl. M. Mengenees B 1874 rogy, momMecTuB ero B
CBOIO IIEPUOJINYECKYIO TAOJIHILy 3JI€MEHTOB Ha caMoe€ IOCIIEIHEe MECTO, IOCIe BCEX M3BECTHBIX Ha TO
Bpems 21eMeHTOB. [lo MenneneeBa cunranock, 4ro aromHbsli Bec ypaHa 120. Ho JImutpuii MiBaHoBHY
OoOHapy>KWJ1 OIMOKY B BBIYMCICHUSAX M OINpEIENWI, YTO aTOMHBIA Bec ypaHa B 2 pas3a Oonbuie. B
JalIbHEHMIIEM 9TO OATBEPIMIOCH SKCIIEPUMEHTAIIBHO.
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Tlonauany ypaH umMen COBCEM MHOE MPUMEHEHHE, HeXeNu ceiuac. V3 Hero n3roraBiuBaiu Kpackw,
crexna, ¢apdop. Creknsuuble u (appopoBble H3AETUS HAa OCHOBE COCJAMHEHUN ypaHa MOXHO
BCTPETUTH U CeYac B pa3IMYHBIX MY3esiX.

B 1896 rony Anpu bekkepenb OTKpbUI SBICHHE PaAMOAKTUBHOCTHU, U OOHAPYKUJIOCH, YTO ypaH
panguoaktuBeH. C TeX MOP HAYaJIOCh JOCKOHAIBHOE U3YYEHUE CBOWMCTB ypaHa, a TAK¥KE 3TO MOJO0XKHIIO
HAyaJso MOMCKaM HOBBIX 00JIaCTel MPUMEHEHHS STOTO MeTala.

B 1939 romy Obuia OTKpBITA IIETHAS SJIEPHAS PEAKIUs NEJICHHS SIep ypaHa. DTO OYEHBb PEIKOe
SIBJICHUSL JUIS TIPUPOJHBIX HM30TOIMOB ypaHa, KOTOpoe HaOIIoNaeTcs B OJHOM M3 MWJIIHOHA CITydaeB
pacnaza saep ypaHa. B aToM ciydae siapo ypaHa pacnagaeTcs Ha JIBa HOBBIX spa MPUMEPHO PABHBIX
o Mmacce. OTO SBICHHE OYEHb 3aMHTEPECOBANIO BOEHHBIX, TaK KaKk @pPH O3TOM Ipolecce
BBICBOOO’KJAJIOCH OTPOMHOE KOJMYECTBO HHEPrHH. YUHUTHIBas, 4TO BO BceM mupe mma Il Muposas
BOMHA, BOEHHBIE CTPEMUJIUCH MOJYYUTh TOTAJbHOE NPEUMYLIECTBO I€pe]l CBOMMHU MPOTHUBHUKAMH,
CO3/1aB OpY>KH€ HEBUJAHHOM MOIITHOCTH, CIIOCOOHOE 33 pa3 YHUUYTOXKUTh OTPOMHOE KOJINYECTBO JIIOIEH.

bruto 06HapykeHO, YTO IIPU JeJICHUHU sep ypaHa Takxke 00pa3yeTcsi HECKOIbKO HOBBIX HEHTPOHOB,
KOTOpbIE CTAJIKUBAIOTCS C IPYTMMU SIIPAaMU ypaHa M BbI3bIBAIOT WX pacmlaj. YUEHbIM BCEro MuUpa cTajo
OYEBHJIHO, YTO MOJOOHO TOPEHHIO, SIACPHAST PEAKIIUS MOXKET caMa ceOsl TTOIIePKUBATH.

KonnuecTBo y4eHbIX, 3aHATBIX UCCIIEJOBAHMEM CBOMCTB ypaHa M OCBOEHHUEM SJIEPHOM peakliuy,
PE3KO BO3POCIIO, a BOT MHPOPMAIIU O HUX TaK XKe Pe3KO COKpaTHiach. Bee ObLTO pa3oM 3aceKpedeHo, U
Hayajach FOHKa BOOPY>KEHUI: KTO MEPBBII OCBOUT U CO3/1aCT OPYKHE MAaCCOBOTO MOPAXKEHHSI HA OCHOBE
npouecca JeleHus sAep ypaHa. B HacTosiiee BpeMss MHOroe W3 T€X HCCIEIOBAaHMHA YK€ IIHPOKO
u3BecTHO. Ho ecTh Takue McciieoBaHusl, O KOTOPBIX [0 CHX TNOp HUKTO He 3HaeT. Eciau BBl xoTute
YBUJIETh CBOMMHU TJIa3aMH XUMHYECKHE OIBITHI, TIPOBOJUMBIC C YPAHOM, TO 00S3aTEILHO TTOCMOTPHUTE
Buzeo Ha HameM Y ouTube-kanane. Takoro emie HUKTO U HUKOT/Ia HE TIOKAa3bIBaJl BO BCEM MUDE.

OtxpseiTus 30-X TOJI0B JIETJIM B OCHOBY COBPEMEHHOM siIepHOM (PU3MKK U aTOMHOM sHepreTuku. OHU
IIOMOIVIM TJIyO’ke MOHATh cTpoeHue aroma. C MOMOIIBI0 OOJIydeHHMs ypaHa IOTOKOM HEHTpPOHOB
HAYYMJIHCh NOJTYYaTh APYTHe XUMUYECKHE dJIEMEHTHI, KOTOpPBIE TIOPOi OBLITN ropasio 1opoxke 3070Ta. B
HEKOTOPOM CMBICTIE YpaH ChIrpaji posib Gpuiaocodckoro KamHs, KOTOPBIA paHee MCKAIW ATXUMHKH Ha
HPOTSKEHUN HECKOJIBKMX COTEH JIET.

BoT TakuMm HEOXXHMIAaHHBIM 00pa30M HHUKOMY HE HYKHBIH ypaH, HE HMEBIIUH MPAKTHYECKOTO
npuMeHeHus, 3a 10-15 ner npeBpaTtuiics B cTparernueckoe chipbe Ne 1. Bbln ucciaenoBaHbl Bce yroJiKu
MHpa B IOUCKAX €r0 MECTOPOK/ICHUH.

B ToHHE rpanuTa conep:kuUTCs NpUMepHO 25 rpaMMoB ypaHa. Ho nomnnas sHeprus 3tux 25 rpaMMoB
9KBHBAJIEHTHA TeIJIOCoAepkKaHuio 125 ToHH kameHHoro yris. Ecimu coOpaTh Bech MMEIOIIMICS Ha
3emMJie ypaH U UCIOJIB30BATh €I0 SHEPTHIO JICJICHHUS, TO OHA B MIJIJIMOHBI pa3 0oJjbllle, YeM MOTYT JIaTh
BMECTE B3AThIE JPyrHe TOpIOYHE HCKOINaeMble, MMEIOIIMecs Ha Hamed miaHete. Ecim Ol Bech
UMEIOUINICST B 3€MJieé ypaH MIHOBEHHO paclajics, TO BbIICIUBIIASCS SHEPrus packaiuia Obl
MOBEPXHOCTh 3€MJIM 1O HECKOJIBKUX ThICSY IPaLyCOB.

Onoxa TOHKHU 3a SAEpHBIM OpyXueMm 3axoHuymiach B 40-50-pie TOIBI MPONLIOTO CTOJETHS. 3aTeM
ypaH Hallen CBOe NpuMeHeHHe B MupHoil cdepe. K sromy mpunoxun orpomusie ycunus Hropb
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BacunbeBnu KypuaToB, KOTOpbII cUMTall CBOMM JIOJIOM HAWTH MHUpPHOE NpuMeHeHue ypany. Ilox ero
PYKOBOJICTBOM OBLIT CO3/IaH TIEPBBIN B MUPE aTOMHBIN PEaKTOp, MpeIHA3HAYCHHBIN JIJIT MUPHBIX IICIICH.
Tak poausack aTOMHasi JHEPIreTUKA.

Ceffuac ecThb pAa 3aJad B aTOMHOH HHEPreTHKe, HaJ KOTOPbHIMH OBIOTCS y4YeHbIe aTOMHOMN
npomeinuieHHOCTH. Hammpumep, npu padote ADC 3a Bpems paboTsl TersioBbaenstonieii coopku (TBC)
BBITOpAaeT HE BeCh ypaH. YacTe ypaHa NpeBpallaeTcsi B APYTUe 3JEMEHTHI, KOTOPbIE MOIYT MeLIaTh
nanbHelmeMy ucnonb3oBanuio TBC. MoXHO MpoBecTH aHAJIOTHUIO ¢ OOBIYHON KU3HBIO: TIPEJCTaBbTE,
YTO B BalleM TenedoHe akkyMmynarop 3apsikeH Ha 100 %, HO BbI MOXKeTe pa3psiIuTh ero ToJabko Ha 5 %.
OcranbHble 95 % BBl HE MOXKETE HMCIIOJIB30BATh, TAK KAK MHAYE aKKyMYJSATOP IO KAKOW-TO IMPUYUHE
pa30yxHet u ciomaet tenedon. [loatomy crapyro TBC 3amensitor Ha HOBYr0. OHAKO B CTapoi ere
MHOI0 ypaHa. A B IPUPOJHBIX UCTOYHUKAX, KaK BbI 3HaeTe, oueHb Maso. [Toatomy octpo crout 3agaua
nepepaboTku crapbix TBC ¥ MOBTOPHOTO MCHOIB30BaHUs ypaHOBOTO TorumBa. Kornma OyneTr 3aMKHYT
SJIEPHBIN TOIUIMBHBIN LIUKJI, Y€JIOBEYECTBO COBEPLIMT OIPOMHBII TEXHOJIOTHUECKUN IPOPHIB.

MeTtannnueckuii ypaH — O4€Hb KallPU3HBIA MaTepHra. Eciii ero HarpeTh, TO OH pearupyer co BCEMHU
NPUMEHSIEMbIMHA B METAJUTypPTUU TYTOIUIaBKUMHU MaTepuanamu. [1opomkooOpas3HbIil ypaH pearupyer co
BCEMH COCTABIIIOIMIMMHU aTMOC(ephl Jaxe Npd KOMHATHOW TeMmmepaTrype. OTO HakJIaIbIBaeT
oTpesieNieHHbIE OTPAHUYCHHS HAa METOIbI PA0OTHI C HUM.

Hanpumep, B peakTopaXx Ha TEIJIOBBIX HEHTpoHaX (CBOOOIHBIE HEHUTPOHBI C KHUHETUYECKOM
SHepruei OJM3KOM K KHHETHYEeCKOM SHEPruM JIBH)KEHUST MOJIEKYJT ra3a IPU KOMHATHOW TeMmIeparype) B
Ka4yecTBE TEIUIOHOCHUTEINS MCIONb3yIoT Boay. IIpu maneifieM HapyIieHHM T'€pMETHYHOCTH 3alUTHOM
000JIOYKH ypaH HayHeT pasjiaraTh BoAy. BeraenuBmiuiicss BOJOpo1 BCTYIHUT B PEAKIINIO C 00pa30BaHUEM
nopoika ruapuna ypana (HsU). Takum oOpazom TBC paspymuTcss u nmopook rujpuja ypasa Oyaer
yHOCUTbCsl Bofiol. KapTuHa crpamHas ais qr000ro 4enaoBeka, Jake Ul Yy4EHOro siaepiiuka. YToOsbl
HOJOOHOT0 HE MPOMCXOAMIIO, YUCTBIM ypaH B BHUJIE TOIUIMBA HE NMpUMeHseTcs. CyIlecTBYIOT PEaKTOpsl,
paborarome Ha okcugHoM TorumBe (UO2), nutpumnom tommuBe (UN), a ecnm Tpedyercs
METAJUINYECKOE YPaHOBOE TOIUIMBO, TO €ro CIUIABIIAIOT ¢ MouuOaeHoM. Takoil cljiaB yCTOHYUB U
ONMCaHHbIE BhIIIE poueccsl paspymenus TBC He npoucxonsr.

Eme B 1904 rony Dpnect Pesepdopa 3ameTwii, 4yTo MEpHOJ IMOJypachaaa ypaHa COU3MEpPUM C
Bo3pacToM 3emiM. Torma OH HPeUIOKWI ONPEAENATh BO3PACT MHHEPAJIOB M BO3pAcT 3€MJIM IO
COOTHOILIEHHUIO YPaHa U CBUHIA — KOHEYHOT'O MPOJIYKTa pacrajga ypaHOBBIX siiep. DTUM K€ METOI0M
OIpeAeIIsICsS BO3pacT METEOPUTOB U JIyHHOro rpyHTa. OKasanocs, 4ro JlyHa ropa3no crapuie 3emin.

Eme onuH BaXHbIM (PakT: y4YeHbIE YCTAaHOBMJIM, YTO CHOHTAHHO MOTYT JEIMUThCA SIpa BCeEX
SJIEMEHTOB TsDKelee TOpHa. OTOT Mpolecc OIpeAeiseT TrpaHMIly Tabmunel MeHzaeneesa.
CrnenoBartenbHO, ONpeeIsieT XUMUUYECKHH COCTaB BceX 00BEKTOB BO BeeneHHOM.

HenTtyHun. NMnaHeTbl-NNaHeTbl...

B conneunoil cucreme 3a miuaHeTod Ypad ciuenyer HenTyH. B psly XMMHYECKHX 3JEMEHTOB 3a
ypaHOM cJelyeT HeNTYHUI. DT0o HeOobIIas NoACKa3Ka, KaKk HayaTh pa30oupaTbcsi B aCTPOHOMUU, 3HAs
BCEro JIMIIb XUuMuUto. M Hao0opoT.

[Tonyden HenTyHHii ObUT IPU TOMOILM OOJIy4E€HUsI YpaHOBOM MuleHu Heiitponamu. [lomydanu ero
B HEOOJIBIIUX KOJIMYECTBAX, I03TOMY U3yUYEHHE XUMUYECKUX CBOMCTB ObLIO 3aTpyAHEHO. CTEKIOYBBI
M3rOTaBIUBAIN NPOOUPKU U MEH3YPKU 00bEMOM BCErO JIMIIb B CTOTHICSYHYI0 MUJUTHIUTpa. PacTBopss
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B TakoW MpoOMpKE MUKPOTPAMM HENTYHHs, MOJIy4yanu pacTBop ¢ Oospmioi koHuentpauuei (0,1 r/m).
Bes anmapaTtypa ycraHaBiauBanach Ha NMPEAMETHOM CTOJIMKE MUKPOCKONA. B TaKMX jKECTKHUX YCIIOBUSX
MPOBOIMJIOCH N3YYEHNE XUMUYECKUX CBOMCTB 3TOT0 JIEMEHTA.

Ceifuac e HayuWIHCh TOTYdaTh JOCTATOYHO OOJBIIOE KONMYECTBO M30TOMA >'Np ¢ MepHOmOM
nojgypacnaza 2,2 MWJUIMOHA JIET, YTO IMO3BOJIAET MPOBOJUTH HCCIENOBAaHUS B HOPMAaJbHBIX
TEXHUYECKUX YCIIOBUSX.

Nzoton 237Np SBJISETCA TPEKPACHBIM MATEPUAIIOM Ul MOJy4YEeHUS 2%8py, KOTOPBIA MOXKET
UCTIOJB30BaThCSl B KA4yeCTBE TOIUIMBA ISl SIEPHBIX KOCMHUYECKUX OaTtapeil W Jpyrux HU3JeNHid,
HanpuUMep KapIAuOCTUMYIIATOPOB. J[pyrue N30TONbl HENTYHUS CaMU 10 ce0e He UTPAIOT 3aMETHON POJH
B SJIEPHOM SHEPTETHKE.

NMnyrtoHunn
C JaHHBIM DJICMCHTOM CBsI3aHbI KaK OouIbIIINE HaaeXKabl, TaK U OOJIBIIINE OIACEHHUS YEIOBEYECTBA.
Hepnoz[H nojgypacmnajga BCEX HM3BECTHBIX HM30TOIIOB INUIYTOHHMSA MHOTO MCHBIIC BO3pacTa Bcenennoi.
OTCIOI[a Mbl MOXEM CMEJIO CHOCJIATh BbIBOJ, YTO TC ATOMBI IINIYTOHHA, YTO O6p3.30BaJ'II/ICL BO BpEMiA
3apOKACHUA BCCHCHHOﬁ, HE MOTIJIM JOXHWUTH OO0 HaIIHUX ,I[Hefl, KaxK JUHO3aBpbl U MaMOHTBI. O,I[HaKO OH
BCE PABHO COJICPIKUTCS B 36MHOM KOpE, TaK KaK MOCTOSTHHO 00pa3yeTcsl B YPaHOBBIX PyAax B pe3yibTaTe

SIIEPHBIX PeaKLnid.
P

Plutonium
(244)

B nexabpe 1940 roma mpu oONydeHHMM ypaHa SIpaMH TSOHKEIIOTO BOJOpoJa (IeHTepus) rpymmna
yudeHbIX BO riaBe ¢ CHOOpProM MOJYYHIIM HOBBIM 3J€MEHT. Tak Kak 3TOT DJIEMEHT B TO BpeMs ObLT
nocieqHUM B Tabnmuie MeHneneeBa, TO M Ha3BajlM €r0 B YECTh MOCIEAHEH IUIAHETHl COJHEYHOU
cuctembl — [ImyToHa. I[IpaBna ceituac [LiryToH nmepecTaiy cUuTaTh TUIAHETOM, J1a U B CaMOM TaOJIHIIe yKe
118 anemMeHToB, HO Ha3BaHUE ITYTOHUM TaK U OCTAJIOCh.

TlonyyaThs TIYyTOHMI BO3MOXHO TOJBKO HMES Ha CBOEM BOOPYKEHHMH MOIIHYIO aTOMHYIO
MPOMBINIEHHOCTh. A B 40-X ToJ1aXx OHa TOJIBKO 3apoXaanach. [la u mepBoodepeHOl ee 1eNIb0 OBIIO0
cozfianue opyxusi HeBugaHHOW MomHOCTH. Tak B CHIA mosiBriics MaHXdTTEHCKHNA MPOEKT, CBI3aHHBIN
C CO3JaHUEM TIEPBBIX aTOMHBIX O0MO. Ero pykoBoguTenem ObLT BOCHHBIH, a He ydeHbId. Ero He
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uHTepecoBall MmiyToHuid. Ho ¢usuku yxe Torna nmoHUMaliu, 4TO, CHHTE3HUPOBAB M30TOIBI TUIYTOHUS C
HEUYETHBIM MAacCOBBIM YHCJIOM (CyMMOH NPOTOHOB M HEWTPOHOB), OT HHX MOXKHO OXKHJATh LEMHOM
snepHoi peakimu. K cokanaeHuio Ui BCEro MHpa, IUIyTOHHUI ONpaBlal 3TH HAJAEXKIbl U CMOT CTaTh
«B3PBIBUATKOW» I aTOMHOW OOMOBI. A Tak KaK JaHHBIM MPOEKTOM DPYKOBOJAWIM BOCHHBIE, TO BCE
MCCIIEIOBaHMS TUTYTOHUS OBUIN 3aCEKPEUeHBI U B MM (PPOBKAX €ro HA3bIBATIH «MEIbIOY.

Co3naHHbIl 17s GOMOBI, IUTYyTOHMII HAIIed NPUMEHEHHE B «MHPHOM aToMe». “>°U m3oToma He
XBaTWIIO OBI JUIsl TOTO, YTOOBI HAMATUTh paboTy ADC, CO3JaHHBIX B TE€ BPEMEHA.

Ipu nenennn “*Pu m3orona Beyensercst okono 200 MsB. D10 B 50 MHIUIHOHOB pa3 GObIIE, YeM
BBIJICJII€TCS] SHEPTUU NPU CTOPAHUU OJTHOTO aToMa YIiepoja ¢ 00pa30BaHUEM MOJIEKYJIbl YIJIEKHCIOTO
raza. [lpyrumu cinoBamu, npu pacnaje 1 rpaMMma MiIyTOHHS BBIIEISETCS CTOIBKO YK€ DHEPTUHU, CKOJIBKO
COJIEP’KUTCS B 4 TOHHAX XOPOIIETO YIS

Tak xaKk TUIyTOHMH HACTOJIKO DHEPrOEMKHH, TO MoueMy Obl HEe JTOOBIBATH €ro, CKa)XeTe BBbI. XOTS
IUTYTOHUHN U COZIEP>KUTCS B 36MHOU Kope, HO ero oueHb Majo. Ero B 400 pa3 meHblle, 4eM paaus, a 3TO
TOKE€ OYEHb PEIKUM 37eMeHT. B mpuposae miayToHuil ynanock oOHapyXHUThb TOJBKO IOCJTE HU3Y4YEHHUS
(U3UKO-XMMUYECKHUX CBOMCTB €ro N30TONOB, HCKYCCTBEHHO MOJYYEHHBIX B @aTOMHBIX PEaKTOPaXx.

[InyToHNi TakKe Halled CBOE NPUMEHEHHME B KAadeCTBE WCTOYHMKA DHEPIrUU B CHEIUAJIBHBIX
CEpJIEYHBIX CTUMYJIATOPAX.

Amepunuunn

B 1944 rony pabota, cBsizaHHasi ¢ IOJy4YEHHEM IUTyTOHUS, 3aBEplIeHA. YUeHble, padoTaBIIie B
JaHHOM HaIIPaBJICHUH, IEPEKIIOUYUINCH HA IPYTYIO 3a1a4y — MOIYYEHHUE CIEAYIOLIUX HIEMEHTOB I10CIe
wiytonus. Ho 3Ty 3amauy pemanu yxe He XuMuKU. Eio 3aHMManmuch (U3MKH-SIEPIIMKH, KOTOpBIE
CHUHTE3UPOBAIM HOBBIE DJJIEMEHTBI IIyT€M CTAJKUBAaHUS MEXIy COOOH sAIep pa3HBIX 3JIEMEHTOB,
nobuBasick ux cnusiHus. Ecnmu Ob1 Bce aT0 npoucxoamino B XVII-XVIII Bekax, To cMeno MOXKHO ObLIO
OBl CKa3aTh, YTO YYEHBIE 3aHUMAIOTCS aIXMMHUEH, TaK KaK MOJy4YarOT HOBbIE XUMUYECKUE IEMEHTHI U3
CTaphbIX.

Am?®

[243] +3

Amepuumin
Americium

3):[CCB CTOUT OTMECTUTH, YTO B ﬂaﬂbHeﬁHleM BCC JJICMCHTBI C MOPAAKOBBIM HOMCPOM oombire 95
noJrydajin (I)I/ISI/IKI/I Ha YCKOPUTECIAX YaCTHL. 4 0:} HaHHOﬁ pa60Te IIJIa 0KECTOUYCHHAs BOMHA MCKIY
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HECKOJIbKUMH HAYYHBIMH KOJIJIEKTUBAMH, KTO K€ MEPBBIA OTKPOET HOBBIM AJIEMEHT U MOJYyYUT IPaBO
JlaTh €My Ha3BaHue. EcTecTBEHHO, MONMUTHYECKAs CUTyalusl B MUpe U XosoAHas BoitHa mexay CLIA u
CCCP nanoxwim Ha 3Ty 00JaCTh HAyKU CBOW OTITEYATOK.

B wurone 1944 ronma muryToHUE cTanmm 6oMOapaupoBaTh sSApaMH renus. B uTore mosydninm Kiopuid —
CIEIYIOMMK 3a aMepuieM syeMeHT. OJHAaKO 37eCh BaKHO OTMETHTh TOT (DaKT, YTO TOJIBKO IIPH
pEelIeHNH 3ala4d MO0 CUHTE3y HOBBIX JIEMEHTOB, CIEAYIOUIMX 3a IUTyTOHHEM, y4Y€HbIe MNPHUILIM K
BBIBOJly, YTO AKTUHHUU SBISETCS aHAJIOrOM JlaHTaHA. A 3HAYMT, U BCE MOCIEAYIOUIME 33 aKTHHHEM
9JIEMEHTHI SIBIIIOTCS AHAJIOTaMU COOTBETCTBYIOIIMM JaHTaHoUIaM. C TOYKH 3pEHUS ITOW TEOPHH,
AKTUHOMJIBI JTOJKHBI UMETh PAJl CXO0KMX CBOMCTB M MPH 3TOM MMETh YTO-TO OOILee C JIAHTAaHOUJAMH.
Ortcro/1a BBITEKAET BBIBOJI, YTO AMEPULIMIA — aHAJIOT €BPOIHSI.

Kak Tonmpko ObUIM TOCTaBJICHBI OMBITHI, OCHOBaHHBIE HAa JTAHHOW TEOpPUH, TaK cpa3y ke ObUIH
OTKPBITHl aMepHLIUI W Kiopuil. AMepunuii ObIT Ha3BaH B 4eCTh AMEPHKH, TOYHO TaK e, KaK U ero
peaKo3eMeNbHBIN «OpaTy» eBpOIuii Ha3BaH B 4eCTh EBPOIIHI.

[TosryanTs MOTy4HiIN, @ BOT KaK pa3IeiIuTh aMEpUITMH 1 KIOPHA — 3TO OblIa cloKHas 3amada. M3-3a
Hee OJMH W3 XMMMKOB Ipeasarail 1aTh UM Ha3BaHWS NaHAEMOHUYM M JIEIHPYM, YTO MEPEBOIUTCS Kak
an u open.

Paznenuth MX Bce ke MOMYy4YMJIOCh. sl 3TOro HCHOJIb30BalId OOMEHHYIO XpPOMOTOrpauio —
nporecc 10 00iM 3HAKOMBIA XMMHKaM-TexHosioram. OH OCHOBaH Ha Ipoliecceé MOHHOTO OOMEHa.
CHayasia HeoOXOAMMBIN HOH COOMpaeTcsi Ha HOHHOOOMEHHOM cMoJIe, a 3aTeM BBIMBIBAECTCS U3 HETO. ITO
rpy6o u Bkparue. B 1945 roay ymamock monmyuuTh Bcero 10 MMWIIUrpaMMoOB H30TOMA *Am, gero
0Ka3aJI0Ch JJOCTATOYHO JUIS MPOBENEHUS (PU3UKO-XUMHUYECKUX MCCIIeIOBAaHUI TaHHOTO 3eMenTa. Kak u
NPEIoNarajJoch, aMepHIMii B OCHOBHOM IPOSIBIsieT BajeHTHOCTh paBHyio III. UyTe mosnnee Obuin
MOJTY4eHbI OOJNBIINE KOJMYECTBA JAHHOTO METAJIa M BBISICHHIIOCH, YTO OH UMEET cepeOpucTO-OembIit
[IBET, KPOME TOTO, TATYYHI U KOBKHUH.

Kakoro e npumeHenne JaaHoro siemenTa? Mszoron #SAm npuMeHscs s noaydenus 102, 103 n
105 snementos Tabmuubl Menneneesa. CymecTByloT TpuGOpsl Ha ocHoBe “*’Am wm3orToma s
HENPEPBIBHOIO U3MEPEHUS TOJILKHBI CTAIbHON U aTFOMUHUEBOM JICHT.

Kropun
Kak yxe Ob110 cKa3aHO paHee, KIOpUi ObLIT OTKPBIT paHbLIe aMepULUs, HO YUEHbIE JOJITO HE MOTJIH
UX pa3fenuTh Mexay coOoil. Ero mepBooTkpeiBaTenu, B 4Hcio KoTopeix Bxoawnu I. Cubopr, A.
I'mopco, P. Jlxxeitmc u JI. MopraH, XoTenu yBEKOBEUUTh B HA3BAHUH 3TOTO dJEMEHTa naMsTh 0 [Ibepe u
Mapuu Kropu, a Taxke mog4epKkHyTh aHAIOTHIO aKTUHOWIOB U JIAaHTAaHOUIOB. B Tabnune Menneneesa
Hag Kropuem croutr ['agonuuuii, HazBaHHbIM B 4ecTh KOxana ['ajonuua — umcciemoBartensi peiaKux
3€MeETb.
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Cm?®

[247] +3
Kiopun
Curium

HnTepecHo, 4To rpamMM mu3oToma 2*Cm kaxaylo cekyHay m3mnydaer 1,2%¥1013 ambga-gacTi,
BbIIeTsis ipu 9ToM 120 BaTT TemioBoi sHepruu. [103ToMy OH mpakTUYecKu Bcerja packaieH. YToObl
paboTatb ¢ HMM, OT HEr0 HEOOXOAMMO HEMPEPBHIBHO OTBOAMTH Teryio. OYEeBHAHO, UYTO NMPUMEHEHHE
3TOTO M30TOMA CTOUT MCKATh TaM, I/Ie 0CO00 IEHATCS Majblid BEC U KOMIAKTHOCTh UCTOYHUKA SHEPTHH.
EcTecTBeHHO, 3TO Ba)KHO B pa3pabOTKax JJisi KOCMHUUYECKUX MCCIIeI0OBaHMM.

Bepknun
bepknuit Obu1 cuHTE3WpoBaH B PammarnmonHoi nabopatopun KamupopHUIICKOTO YHHBEpCHUTETa B
ropoake bepkmun, Haxomsmemcs BOmm3u Can-@panuucko. B kadecTBe MuimieHd uiss 0OTydeHUsS
anb(a-4acTHIAMH MCIIOTB30BANIM H30TOM “"Am. Kak BBl yKe MOHSIIN, CBOE HA3BAHME OH IOIYYMI B
yecTh ropojaka bepknu. 3xech Takke mociefoBaja aHAJIOTHUsS B Ha3BaHUU C JIAHTAHOMJIOM. AHAJIOroMm
Oepkims sBISETCS TEpOWH — SJIEMEHT, Ha3BaHHBIH B 4YeCTh HEOOJBIIOro Tropoaka HWrrepOro B
[Iseitapuu.

Bk 97
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Bepxnui
Berkelium

Ecnu coOpaTh Bech OepkIIvii, UMEIOIIUICS B TAOOPAaTOPHIX BCEr0 MHUpa, TO HabepeTcs He Oonee 0,1
rpamMMa. K ToMy ke OH O4YeHb JOPOr U3-3a CBOEro MPOUCXOXkAeHHUA. Kak MUHUMYM MHOJy4aroT €ro B
CHEIHMAJIbHBIX PeaKkTopax, a 3aTeM MPOBOJAT CIOXKHYI0O XMMUYECKYIO MepepadOTKy JJs BbIJCIICHUS B
YUCTOM BUJIE.

b. Kannunrem pazpa0otan U UCHOJIb30BaJ TOHYANIINE MUKPOXHUMHUYECKHUE METOIbl UCCIEI0BaHUM,
KOTOpbIE MPUTOJMWINCH IPU HM3YYEHUU CBOWMCTB 3jeMeHTa. Bce, uem pacnonaraim B Te€ BpeMeHa
skcnepumenTaTopbl — 0,02 r Oepxunsa. Ha kaxnplii OombIT pacxoJoBajoch He Oosee OJHOM aecsToi
YacTH 3TOTO BEIECTBA.

[To3xe ydeHBIM BCe-TAaKM yJIAJIOCh MOJYYUTh OOJbIIE METala, HOITOMY UM YAAJIOCh U3YyYUTh €ro
¢usuko-xuMuueckue cBoiicTBa. IlepBelii ciauTok Becws Bcero S5 rpamMmoB. Ero  momyumnin
BOoccTaHoOBJIeHUueM Tpudropuna o6eprins BkFs.

KanudopHun

B 1952 roxy B CILIA Ob110 POBEICHO UCTIBITAHKE TIEPBOW B MUPE TEPMOSICPHON OOMOBI ¢ UMEHEM
AiiBu Maiik B CIHA na MapmamnoBsix octpoBax. OHa Obuta B 700 pa3 MolHee NepBOH aTOMHOM
O60MOBI. B3pbIB ObLT Takoil CHUJIBI, YTO OCTPOB Diyrenad, HaAXOIALIMICS B AMULEHTPE B3pbIBA, MPOCTO
ucnapwics. Ha ero mecte oOpasoBaics kpatep riryomHoir 50 meTpoB. B pesymbrare oOpazoBanmch
HOPOIYKTHl TEPMOSAEPHOTO B3pbiBa. Cpeay HUX ydeHble OOHApYKWJIM M30TON HOBOTO 3ieMeHTa. M
b1 m3oton “*Cf. HoBblif smeMeHT Obin Ha3BaH Kanu(OPHHEM B YeCThb INTATA, TI¢ BICPBBIC OBLIA
MOJY4EHBI €r0 aTOMBI.

OTOT W30TON YAMBMJI YYEHBIX, TaK KaK OCHOBHOH BHJl €ro pacmaja OKa3aJCsl CIIOHTaHHBIM
JIeNICHHEM, TO eCTh aToM 2>*Cf Je/HIICs Ha aTOMBI APYTHX SJIEMEHTOB, IPUMEPHO PaBHBIX 110 Macce. J1o
ATOr0 TaKHE€ M30TONbl y JAPYTrUX DJIEMEHTOB HE BCTpedanuch. Ecim y sigep Ipyrux aToMOB H
BCTPEUaAIOCh CIIOHTAHHOE JEJIEHHE, TO JaHHBIM BUJ pacraga COCTABIISII MU3EPHYIO JOJIO OT MOJIHOIO
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uicIa aKTOB pacnaja. Hampumep, Ha HECKOBKO MHIUTHOHOB albha-pacnanoB “*U mpuxoautes TOIbKO
OJIMH CIIOHTaHHBIN pacnaf. [loas Bcex Ipyrux U30TONOB APYTUX JIEMEHTOB CIIOHTAHHOE JIEJIEHUE — 3TO
oueHb pekoe apienue. A s ~>*Cf 310 okasancs OCHOBHOM BHJ pacnajga. Ecim u3MepuTh yIenbHYIO
MOIIHOCTE JaHHOT'O M30TOIIa, TO OHA TuranTckas u cocrasiser 10 000 kB1/kr.

Kax/plii pa3 moydaTh HOBble aToMbl >'Cf B mpolecce TEpMOSIEPHOrO B3pbiBa 3aTesi OYECHb
cTpaHHas. Jla M 3alUUTHUKM MTPHUPOJBI HE MO3BOJAT MPOBOJUTH HOBBIE TEPMOSACPHBIE B3PBIBBIL.
[TosTOMy yueHble CTamM MCKAaTh JApPYrHe CHOCOObl IOJIydYeHHMs H30TONOB JAaHHOTO 3JIEMEHTA.
EcrectBenHo, oHM ero Hauuid. OHM B3sUIM YCKOPUTENIb YaCTHIl — IMKJIOTPOH, NMOMECTHWJIM B HETO
MHUIIEHp U3 u30Toma 2?Cm M CTamu OGCTpeIMBAaTh YCKOPEHHBIMU SAPAMH aToMa remus. Ilomydmmn
BCET0 HECKOJIBKO THICSY aTOMOB.

Jlanee HEOOXOAMMO ObUIO OTAEIUTH MOJIYYEHHbIH Kanu(OpHUH OT KIOpHs, U3 KOTOPOTO COCTOsIA
MuIIeHb. PaboraTh Hamo OBUIO KpaifHe aKKypaTHO, TaKk KaK aKTHBHOCTh Kropusi cocrtaBisuia 1011
pacmanoB B MHHYTY. Pykamu ¢ Takum 00beKTOM He opaboTtaeib. Takyro aKTUBHOCTh MOXKHO CPaBHHUTh
C aKTUBHOCTBIO HECKOJIBKUX JECSITKOB KHJIOTPaMM ypaHa.

TeopeTnueckn ydeHbIE OIMpPEENWIN, YTO TEPHOA IMOTypacrana Kadu(OpHUS COCTABISET OKOJIO
yaca. [ToaroMmy HEoOX0AMMO OBUIO CIEIIUTH C MPOIECCOM OTIeNeHHs KaiaudopHus oT kopus. Benp
npumMepHo 3a 10 yacoB pacmnanancs mpakTUYECKH BeCh MOJy4YeHHBIN KanudopHuil. Pa3znenenue nposenu
Ipy MOMOIIM MOHHOOOMeHHOU xpomarorpaduu. Kamudopuuto, kak ¥ BceM aKTHHOHIAM XapaKTepHa
BajeHTHOCTS III.

CymectByer u TpeTuil crnocod mnomydeHus: kanupopHus. OH oOpasyeTcs B Hpolecce sIePHBIX
NpEeBpallleHUii B CIENMaIbHBIX SJEPHBIX pEaKTOpax IMOj JeHCTBHEM NOTOKa HEHTPOHOB. UTOOBI
noTydnTh | rpaMM Kanm(pOpHHS B TAaKHX peakTopax, Tpebyercs 10 kumorpammo 2°Pu. D10 oueHsb
MHOT0. B pesynbrate o6pasyercst m3otor 2>2Cf, KoTopblii yxke c1abo B3aMMOJCHCTBYET ¢ HeHTPOHAMIL.
U ero odeHb TSHKENO MPEBPATHTH B O0JIee TSHKENbIE U30TOMBI. TakuM 00pa3oM Kaau(OpHU CTAaHOBUTCS
«TYOUKOM» MO MOJY4YeHHIO OoJiee TSKENbIX AJIEMEHTOB. Bce MeTojabl, KOTOpbIE paHbLIE y4yeHbIE
UCTIOJIB30BANIN /ISl TIOJTyYSHHS DIIEMEHTOB TsDKeJee TUTYTOHHS, OOJIbIIE HE TTOIXOISIT.

MukporpamMm 22Cf maer CTONBKO K€ OCKOJKOB JICHCHHS, CKOJBKO 1 MHKpPOTPaMM ypaHa,
HaXOJSILUICS B SIIEPHOM PEAKTOPE IOJ MOTOKOM HEHUTPOHOB. M3yuaTh ypaH M €ro OCKOJKH B TAKUX
YCIIOBUSIX HEBO3MOXKHO. A BOT KaJdM(OpPHUIl — MOKHO, TaK KaK OH HE CIPSTaH B JEPHOM peakTope 3a
TOJICTOI OETOHHOI CTEHOM.

I =
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KanudopHuin
Californium

B pesysbTaTe CIOHTAHHOTO JeteHus n3otona 2*Cf oGpasyercs npumepro 3,82 Heiitpona. Jaxe B
LENHON peaKIMM JeJICHUs] ypaHa WM ITyTOHHUS 00pa3zyeTcsl MeHblIe HEUTPOHOB. CUUTAIOCh, YTO ITO
CBOWCTBO MOXXHO NPUMEHHTH Ui CO3JaHUSI aTOMHOW MUHH OOMOBI pa3smepoMm ¢ myiro. IlpeacraBere
cebe cHainepa, KOTOpPbIA MpH MOMOILIM BUHTOBKM M TaKUX HaTPOHOB YCTpauBaeT SACpPHBIN
AnoKaJIUIICUC apMUU CBOEro npoTuBHUKA. Ho, Kak ObUIO CKa3aHO BbIIIE, HA MPOU3BOJACTBO 1 rpamma
kanmuopHus pacxomayercs 10 KWIorpaMMoB IDTyTOHUS. A 3TO OY€Hb MHOTO.

OcHOBHOE TpUMEHEHHE Kadu(OPHUSI — H3TOTOBJICHHE KOMIAKTHBIX W MOIIHBIX HCTOYHHUKOB
HeiTpoHoB. Hampumep, MukporpamMm Kann(opHHS HAaHECEHHBIH HAa KOHYMK UIJIBI MOKHO BBOJUTH B
37I0Ka4eCTBEHHYIO OITyX0jb. HeliTpoHs! OyayT pa3pymaTts 00JacTh OIyXOJH, IPUJIETAIOIIYI0 K KOHUHUKY
UTJIBI, @ 30POBBIE TKAHU OCTAHYTCSI HEBPEIUMBIMH.

HeliTpoHbl cHUIBHO paccenBalOTCs sIpaMHM JIETKMX AJIEMEHTOB, TO €CTh OTPAXKAIOTCS B Pa3HBIX
HaNpaBJICHUIX, YTO MOXKHO UCTOJIb30BaTh sl ONPECIICHUSI CTPOCHHS MATKUX TKaHEH YelloBeKa.

Takxe kanupopHUEBbIE HEUTPOHBI MOAXOIAT sl HepTepazBenku. HeTh TokKe COCTOUT U3 JIETKUX
AJIEMEHTOB. DTO K€ yriieBoA0pobl. HedTsHOM muiacT SBisieTcst OTIIMYHBIM HEUTPOHHBIM OTpa)kaTesieM.
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OUHLUITEMHUN

B 1949 rony CIIA numuiach MOHONONIUH Ha sjiepHoe opyxue, Tak kak CCCP npoBen ucnbiTaHus
cBoeil aToMHOM 60MObI. OTHBIHE Ha 3emile BOSHHMKIIO JBE siZIEpHbIE CBEpXAepkaBbl. HeMHOro orcTymnas
OT TE€MBI, OTMETUM, YTO «WICHBI SJICPHOTO KIy0a» HE OUYECHb JIFOOSAT, KOTJAa KTO-TO €I MBITACTCS
pa3paboTaTh CBOE SIECPHOE OPY)KHE U BCTATh HAPABHE C yXKe CYIIECTBYIOIIMMHU CBEPXIEpKaBaMH.

MoHorous 3aKOHYHIIACh, IO3TOMY BO3HHKIIO XKEJIAaHHE CHOBA CTATh MEPBBIM B O0JIAJAHUU CAMOTO
momrHoro opyxkusi Ha 3emie. CIIA n CCCP Hadanu pa3paOOTKH MO CO3JaHUIO BOAOPOIHONW OOMOBI.
Bce paboTel mpoBOIMIIMCE B COCTOSSHUM aOCOJIOTHOW W CTpoXaimied cexkpeTHocTH. Kak yke ObLIo
CKka3zaHo B pacckaze mpo Kamudopauit, CIIIA mpoBenu HCHBITAHHE SACPHOTO YCTPOWCTBA TIOJ
Ha3BaHWeM AlBu Maiik. Ho ero cioskHO OBLTO HCITOJIB30BaTh Kak 00MOy, Tak KaKk OH OBLII HACTOJIEKO
TSDKEJI, YTO HU OJJMH CaMOJIET HE MOT €T0 MOJHATh. 3HAYUT U YIPO3bl OH HUKAKOW HE MPECTaBISLI.
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Sﬁﬂmreﬁuuﬁ
Einsteinium

bruto mocunTano, 4To Yepe3 KaxAbli KBaIpaTHBIM CAHTUMETP ypaHa, U3 KOTOPOTo cocTosa 6omoa,
MPONUIO TPUMEPHO 8 TPaMMOB HEUTPOHOB. A 3TO o4YeHb MHOTro. UT0oOBI MOM00HOE TOBTOPUTH B
OOBIYHOM SIIEPHOM peaKkTope, NoTpedyeTcs OKOJIO CTa JIeT.

YueHble TPOBOAWIM XUMUYECKUE UCCIENOBAHUS PAIMOAKTUBHBIX MPOAYKTOB. MccnemoBanu Bo3ayx
U3 sAACpHOrO rpuba M TOYBY C OJU3JICKANIMX OCTPOBOB. BbIIM mepepaboTaHbl TOHHBI TPYHTA IS
WU3BJICUCHUS W3 HUX aKTUHOHUIOB U JIAHTAHOHMOOB, TaK KaK OHU MMEIOT CXOJKHE CBOMCTBa. 3aTeM HX
pa3aeNsii METOJI0M HOHOOOMEHHOH xpomaTorpaduu. B pesynbrate ObT 0OHApy>KEH HOBBIM AJICMEHT,
Ha3BaHHBIN dUHINTCHHUEM.

OHHIITEeHH — Benuuaiiuii yueHslil Bcex BpemeH. Ero 3namenutyto ¢popmyny E = mc? 3HaKoT oM,
naxe nanekue oT (u3nukd. [103TOMy HOBBIN SJE€MEHT Ha3BaJIM B YECTh DWHIITEHHA — aBTOpa 3aKOHa,
JIeXKAIIero B OCHOBE BCEH s1/IEPHOM SHEPTETUKHU.

Takxe, kak W Kaiu(OpHWH, HSUHINTEHHUH MOXKHO TMPOU3BOIUTH B CHEIHAIBHBIX SIIEPHBIX
peakropax. Ho BOT 3aHuMaer 3TOT mpoliecc rojibl, a HE JOJIM CEKYHJ, KaKk B Clly4yae C sJIEPHBbIM
B3pbIBOM. [IpaBaa miocom sIBISIETCS TOT (akT, YTO SUWHIITCHHUH B ATOM ciliydae He pa3OpocaH 1o
TJTIOIIAAMN B THICSYU KBaJPATHBIX KUJIOMETPOB.
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B rnaBe mpo kanmudopHUil MBI OTMEYaJIM, YTO OH SIBISETCA «TYNMHUKOM» MpPH TOJy4YeHHH Oosee
TSDKEJBIX 3JIEMEHTOB TEMH CIIOCO0AMU, YTO MPUMEHSIIUCH HA TO BpeMs. [loaTomMy yueHble cTanu uckarb
HOBBIE U YCOBEPIIEHCTBOBATh CTAPhI€ METO/IbI 110 CUHTE3Y CBEPXTSIKEIBIX JIeMEHTOB. [lepcreKTUBHBIM
METOZOM OKa3zaJicd METOJ TsDKEIbIX MOHOB. Eciii paHbllle Ha YCKOPUTENISX YacTUIL] MMILEHU
o0OcTpenuBaiy JeTKMMHA HOHAMU THIIA Tellvs, TO ceiuac peuiym OpaTh 4TO-TO MOTSHKENEe.

Jliis cuHTe3a SWHINTSHHUS Ha YCKOPHUTEIE YacTHI[ CTalld 00JIy4aTh MUIICHHW W3 YpaHa U TUTyTOHUS
WOHAMH 30J10Ta, KHCJIOpOoJa, yriiepoga W Apyrux osieMeHToB. Hampumep, B JlyOHe oOmy4anm
n30ToM U HOHAMHE 30J10T ¥ MONYUHIH H30TOMbI 245, 246 1 247 SiHIITeHHMS.

XOTs U30TOMBI SUHIITENHAS UMEIOT MaJIO€ BpPEMS JKM3HU, OHHM HAIlJIM CBOE NMpuMeHeHue. VX crammn
MCTIOJIB30BaTh B KAUECTBE MUIIICHEH Tl CHHTE3a e1lle 0oJiee TSHKEIbIX TPAaHCYPaHOBBIX AJIEMEHTOB. Tak,
HallpuMep, U3 OJHOI0 M3 M30TONOB B3UHINTEHHUs Brepsble nonydwin 101 sneMeHT, Ha3BaHHBIN
MEH/IEJIEBUEM.

Pepmun

W3 na3zBaHus yKe MOHATHO, YTO 3JIEMEHT Ha3BaH B YeCTh BEJUKOro ¢usuka JHpuko depmu. Kak u
MPEBIIYIINE IEMEHThI, GepMUil ObLT OTKPHIT COBEPUICHHO CIy4YailHO, B MPOAYKTaX TEPMOSIEPHOTO
B3pbIBa. B mepBbIe TpU ro/1a OTKPHITHE HOBBIX JIEMEHTOB OBLIO 3aCEKPEUYCHO, TaK KaK pabOThl BEJIHUCH
M0 CO3JITaHUIO CaMOW MOIIHOM OOMOBI B MCTOpWH YenoBedecTBa. Ho eme j0 Toro, kKak AaHHBIE 00 WX

OTKDPBITHH OBLUTH pacceKpedeHbl, (epMuli ObLT TMOJYy4eH Ha MOITHOM SIJIEPHOM pPEaKTOpe B IITATe
Aitinaxo B CIIA.

BBUIO YCTAHOBJICHO, YTO BPEMs JKM3HM CAMOTO TSDKENIOro M30Toma >°Fm cocTapiser Bcero 380
MWUIMOHHBIX JI0J€H CEeKyHIbl. DTO HACTOJIBKO MaJlo, YTO CJIOKHO BOOOpa3uTh. Takike ydeHble CHOBa
CTOJIKHYJIUCh € HeOosbIMM TynukoM. Oka3ajloch, YTO B SIIEPHBIX B3PBIBAX U SAEPHBIX PEAKTOPax
HEBO3MOXKHO IIOJIYYUTh CIEAYIOLUIME 3JIEMEHTbl Tabimunbl MenneneeBa. Bcran Bompoc: Heyxenu
BO3MOKHO CYIIECTBOBAHHME TOJIBKO CTa 3jeMeHTOB? HO ydeHble HallIM BBIXOJA W3 CIOXKHUBIIEHCS
CUTYallUH [IPU IIOMOIIY YCKOPUTEIIEH YACTHII.
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Kak u Bce aktuHOMabl (epmuii mmeer ocHOBHYIO BasieHTHocTh III. W mywmie Bcero uzyueHo
XUMHUYECKOE MOBeAeHnEe (pepMusi B MOHOOOMEHHBIX KOJOHKaX (MpHOOpHI IJIsi MPOBEACHUS HOHHOTO
oOMeHa MEXIy pacTBOPOM U MOHHOOOMEHHON CMOJION). B KHMBYIO HUKTO W HUKOTJA HE BHUJET CIUTOK
dbepmus, Tak Kak pabOTHI BEIHCHh TOJBKO C HEBECOMBIMH U HEBUAMMBIMH TJ1a30M KOJWYECTBAMU,
KOTOPBIE MOKHO OBLIIO 0OHAPYKHUTH TOJILKO MO PaJMOAKTUBHOCTH.

MeHnaeneBumn

[lepBbie NEBATH TPAHCYPAHOBBIX AJIEMEHTOB OBLIM TOJYYEHBI M HCCIEIOBAHBI aMEPHKAHCKUMHU
ydeHbIMH. MeHneneBuii oTkpeud B 1955 romy B Pammanmonnoit maGoparopun KamudopHauiickoro
yHUBepcuTeTa. [laHHBINA 3JIEMEHT MHTEPECEH TOJBKO TEM, YTO YUYEHBIM YyJajo0Ch MOJYYUThb DJIEMEHT,
NOPSIIKOBBIA HOMep KoTtoporo Oomnbire 100. [Toutu aecaTs €T Takoi CUHTE3 U METOA MICHTU(DUKAIIIH
HOBOT'O DJIEMEHTA CUYUTAIIMCH BEPIIMHONW MacTepCcTBa B PU3UKE U XUMUHU.

['men Cubopr roBOpwMII, YTO HOBBIM JIEMEHT Ha3BaH B 3HAK NMPU3HAHUS 3aCIyT BEJIMKOTO PYCCKOTO
xumuka Jmutpus VBanoBuua MeHpeneeBa, KOTOPBIM MCMOJIb30Bajl MEPUOJUUYECKUNA 3aKOH JUIs
MpeACKa3aHusl XUMUYECKHUX CBOMCTB HEOTKPBITHIX 3J1€MEHTOB. IMEHHO 3TH MPUHLMUIIBI JIETJIU B OCHOBY
OTKPBITHSI OOJBITMHCTBA TPAHCYPAHOBBIX 3JIEMEHTOB.

Kax n3BecTHO, B XUMMUYECKUX peaKLUsAX MOXKHO MOJy4yaTh U3 OJHUX BELIECTB Apyrue Bemectsa. Ho,
YTOObI M3 OJHUX DJIEMEHTOB NOJYYHUTh JAPYTHE AJIEMEHTHI, O YeM MEUTaIH aJXUMHKH, TpeOyeTcs
¢usuka. Ecam paccMOTpeTh aTOM, TO XMMHUKH 3aHUMAIOTCS €ro DJIEKTPOHAMH, TaK Kak Onaromaps UM
00pa3yroTCst XUMUYECKHE CBSI3U. A BOT (PU3UKH JIE3yT B SAPO aTOMA.

Camoe mpocToe — 3arHaTh B AAp0o HEHUTpoH. OH HE MMEET ANIEKTPUYECKOro 3apsia, MO3TOMY He
BCTPEUAET CONMPOTHUBIICHUSI HU CO CTOPOHBI AJIEKTPOHHON 000JIOUKH, HU CO CTOPOHHI sipa. Konewno, 3To
HE coBceM TpocTas 3anava. [lomaaure-ka Takoll MalleHbKOW YacTHMUKOM B sJIpO, pazMep KOTOPOTro
HEMHOTHM OOJIbIIIE.
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MeHpeneBumn
Mendelevium

Jlo6aBHB B AP0 HEUTPOH, MOKHO MOJYYHUTh HE TOJIHKO HOBBIM M30TOI, HO U HOBBIH 3JIEMEHT, TaK
KaK Takoe sApo C J00aBOYHBIM HEUTPOHOM MOXKET ObITh HEYCTOWYMBBIM M MOXKET IpPOU30MTU
Oera-pacnaj, Ipu KOTOPOM OJMH M3 HEHTPOHOB sifjpa MpeBpallaeTcsi B MPOTOH. B TakoM ciyyae 310
Oyzner sAApO CIEIYIOUIero IO CYeTy XUMHuYecKoro snemeHTa. IlogpoOHO pacckas3biBaTh O BHIAX
palMOaKTUBHBIX PacnagoB Mbel He OyaeM. Ho BBl MokeTe JOCKOHANIbHO pa3o0paThcs B HUX B Kypce
BUJIEO0 10 paIMOXUMHH Ha HameM YouTube-kanane.

[Tonyunuts 101-b1if >;memMeHT U3 ¢epMus myTeM 3axBaTa MM HEWTpOHa HE NPEeACTaBIUIOCH
BO3MOXHBIM. Beib cHavana Hazio caenate MULIEHb U3 (GepMus, a 3TO MPOCTO (PU3HMUECKH HEBO3MOXKHO
caenatb. PepMus ObUIO MOJYYEHO O4YEHb Mayio. [lo3TOMYy NpPUHSAIM pellleHue CHHTE3UPOBAThH
MEHJIEJIEBUI U3 SUHIITEIHUS.

Slnpa aToMOB SHHIITEHHUSI HA YCKOPUTENE YacTULl OOMOapAHpPOBAIU SAPAMU aTOMOB resus. 371ech
BaXHO MOHUMATb, YTO TSKEJIBIE «CHAPSAbD) CIOXKHEE pa3orHaTh, TO €CTh NpUIaTh UM HEOOXOAMMYIO
sHepruio. ['enuii Bce-Taku TsKenee, YeM MPOTOH WM HEUTpoH. [1o3ToMy U yCKOpUTENN TOKHBI ObITH
00J1bIIIe} MOLITHOCTH.

Taxum 06pa3oM GBLT MOMydeH H30ToI 2> °Md, IepHo MoTypacaga KOTOPOro COCTABIISI 30 MHHYT.
IIpn mepBoM cuHTe3e OBUIO MONyueHO Bcero 17 atomMoB MenzeneBus. Kak Bbl MOHMMaeTe, U3y4arTb
XUMHYECKHE CBOMCTBA B TaKWX YCIOBHUSX KpaiiHe TpynHo. Ho B 1967 romy cioy4mnack ceHcamnus, ObUT
OTKpBIT M30TOM 2°Md. CeHcamus 3aKmouanach B TOM, 4TO €ro HePHOJ MOTypACIafa PABHSUICS HOUTH
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JIByM Mecsam. [la u momydeno 66110 30 THICSY aTOMOB HOBOTO M30TOMA. A 3TO 3HAYHT, YTO U MOJIyYaTh
MpoIIe, U U3y4aTh €ro XUMHUYECKUE CBOKCTBA Jierye.

Kak m mj1s BceX akTHHOMIO0B, OCHOBHAs BajieHTHOCTh MeHaeneBus III. [lanpHeimme uccienoBanus
XUMUYECKUX CBOMCTB TMOKA3aJId, YTO MEHJIEJICBUN — MEPBBIM TPAHCYPAHOBBIM IJIEMEHT, JJIsi KOTOPOTO
HW3BECTHO BaJIEeHTHOE cocTosiHue 1.

Ho6enuin
OTKpBITHE 3TOTO AJIEMEHTa OOJbIIIE U3BECTHO HE HAYYHBIMHU Pa3pabOTKAMM, a «IIOJIUTUYECKUMID)
pa3zbopkamu yueHoro cooOmectBa. nu 50-pie roasr 20-ro cToneTHs, WU B MHUpPE HapacTaia
HanpstkeHHocTh Mexay CCCP u CILA. EcTtecTBeHHO, 3TO HE MOIJIO HE OTPa3UThCsl HA HAYYHOM MUpE.
K cokanenuto, Hayka, MOJYMHEHHAs] BOGHHBIM WHTEpecaM, MOABEpKEeHA MOJIUTUIECKOMY BIUSHUIO.
CuHTe3 W HCCIIE0BaHUS HOOENUS MOXKHO pa3[eluTh Ha aBa mepuoga. K mepsomy (1956-1959)
OTHOCSATCSI COBMeCTHBIE paboThl CToKroipbMa, MockBel U bepkiu, ko Bropomy (1963-1966) — paboThI,

npoBesicHHbIE B JlyOHe.
No'™®
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Ho6enui
Nobelium

Jns cuHTe3a HOOENMUs MPUMEHSUIA METO/I TSDKEJIBIX MOHOB, KOTJa MHUIIEHb OOCTPENMBAIOT HOHAMU
3NIEMEHTOB TsDKeNee renmus. Tak, HampuMep, HOOEMMii MOXKHO MONy4HThb, GoMOapaupys u3oror 22U
voHamu Heoa “?Ne. IIpeamonaranock, 9To M30TOMbI HOBOTO 3JIEMEHTa OyIyT MMETh OYCHb MAaioe
BpeMs JKU3HH, IT0O3TOMY BCE CYIIECTBYIOILIHE METO/bl aHAJIN30B XMMHUYECKHX CBOMCTB, Jla M BOOOIIE
METOAbl HICHTU(UKAIMM HOBOTO 3JIEMEHTa He MOAXOAWIH. TpeOoBalnCh HOBBIE SKCIIPECCHBIE,
YYBCTBUTEJIbHbIE M TOYHBIE METO/Abl aHaIN3a. XHMMHUYECKHE METOJbl CPABHUTEIBHO MeEJUICHHbIE,
TpeOOBaIM MHOTO BPEMEHH, UYTO CPa3y CTABUJIO KPECT Ha MX HCIIOJIb30BAaHUU B UCCIICIOBAaHUSAX CBOMCTB
HOOenusl.

B 1957 rony o0beauHeHHas aMepUKAHOAHIJIO-LIBEICKasl IpyIa cOOOLIMIa O MOJIyYeHUH HOBOIO
aneMeHnTa. OHM Ha3Banu ero B 4yecTh Aub(pena Hobeas. Ho ganHble B X craThe OBLIM HACTOIBKO
CTPaHHBIMM, YTO BBI3bIBAJIM COMHEHHs B HAYYHOM coo0uecTse. boee Toro, OHM He IPeAOCTaBUIM BCEX
CBEJICHUI 00 OJKCIepHMEHTax, 4ToObl T0Oas mapyras jgabopartopusi Mupa, padoTaromas B JaHHOM
HalpaBJIEHUH, MOTJIa IIOBTOPUTH PE3yJIbTar.

B 1963 romy B nmaGoparopuu siiepHbIX peaknmii B JlyOHe OBIT yCTaHOBJIEH HOBBI MOIIHBINA
LIMKIIOTPOH, U Ha HeM cuHTe3upoBaiu 102-oi1 smement. CUHTE3 MPOBOJMIICS METOJOM, ONMUCAHHBIM
BbIILIE. Pe3ysbTaThl SKCIIEPUMEHTOB CHIIBHO PAa3IMYaJIMCh C JaHHBIMH O cBoicTBax 102-oro anemeHra,
noiay4eHHbIMHU B 1957-1959-b1x rogax. [loaTomMy ObLIO MPUHATO pellleHre TOBTOPUTH BCE POBEICHHbIE
paHee 3KcrepuMeHThI. TeM Oosee, uTo 3a rofsl, npomeamme ¢ 1959 rona saepHast gusnka ImarxHyna
JIAJIeKO BIIEPE], Ja U METO/Ibl UCCIIE0BAHUs CTAIN 00JIe€ COBEPILICHHBIMU U TOUHBIMHU.

Bcee, uto u3BectHo 0 xumuu 102 ssemMeHTa, 3TO TO, YTO OH UMEET CTENEHU OKUCIeHus +2 u +3, a
Takke OJIM30K IO XMMHYECKUM CBOMCTBAM K CBOEMY aHAJIOTy U3 psija JAHTAaHOUJA0B — UTTEPOUIO.

HoBele nosnyueHHble TaHHBIE CPABHUIIU CO CTAPbIMU, U CTAJIO SCHO, YTO BO BCEX paHHUX padoTax 1o
cunTe3y 102-oro smemeHTa ObUTM JIOMYIICHBI pa3iMYHbIe OIMIMOKH. 3HAYUT, HENb3sl CKa3aTh, YTO B
nepuoa 1956-1959 ObuT OTKPHIT HOBBIM AJIEMEHT. A TpaBO HA3BaTh HOBBIA OTKPBITHIM 3JIEMEHT
NPUHAUICKUT TIEPBOOTKPBIBATEINISIM — YUeHBIM U3 ropoja JlyOoHa. OHU NpeUIoKMiId Ha3BaTh JIEMEHT B
yecTb Openepuka XKonmno-Kropu — ydeHOro, OTKphIBIIEr0 HCKYCCTBEHHYIO PaMOAKTUBHOCTb.
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Ho, ecnu BbI nocmotpute B Tabiuiy Menaeneesa, To TaM Ha3zBaHue 102-0ro 31neMeHTa 06003Ha4E€HO
Kak HoOeJsni.

JloypeHcuu

[ocnenuuit axtuHoua. Camelii TpyaHonocTynHbli. Hammenee wu3yueHHblil. BmepBbie o ero
noiaydeHun coobmmm B 1961 romy B bepkmu. IlpountaB mnpo cHHTE3 BCeX MNPEIbLAYIINX
TPaHCYPAHOBBIX JIEMEHTOB, Bbl, HABEPHOE, YK€ 3aMETHJIM, YTO HE TaK MHOTO JIAOOpaTOpPHUil B MUDE, T/e
3aHMMAIOTCS pEIIeHUuEM MOAOOHBIX 3ahay. B bepknu B KauecTBe MMILEHH MCIIOJIB30BAU CMECH
u3otonoB Y %*Cm, xotopsle oGmyuamn uzoromamu 10-11B. OuepefHO#l CTpPaHHBIA SKCIEPHMEHT,
pe3yinbTaThl KOTOPOTO HEJb3s1 OJHO3HAYHO TOJIKOBaTh. Tem Oojee, YTO XUMHUYECKas UAECHTU(DUKAIUSL
TOTO, YTO ObUI MOJTy4Y€H UMEHHO HOBBIHM 3JIEMEHT, HE MPOBOAMUIACE. XOTsI COOOILIEHHE O TOM, YTO OBLI
NOJY4Y€H HOBBIM 37eMeHT, Obui0. B bepkim mpeanokuiau Ha3BaTh HOBBIM 3J€MEHT JIOYpEHCHEM — B
4yecTh U300peTaresst HMKIOTPOHA, aMepUKaHCKOro (u3nka IpHecta JloypeHca.

Yepes vetsipe rona B JlyOne Hauanu 3anuMathesi 103-um snemeHToM. Pe3ynbTaThl SKCIIepIMEHTOB
MOKa3ajM, 4To B BepKiM OnsATh YTO-TO «HAXUMUYWINY», U TOJTYYEHHbIE MU JaHHbIE HE COOTBETCTBYIOT
JeHCTBUTENFHOCTH. Y3HaB 0 cooOmmeHusx u3 JlyOHbl, yueHsle B bepkiin mpoBesy peBU3HIO CBOMX PabOT
U NPUILIM K BBIBOAY, YTO JCHCTBUTEIBHO «HAXUMHUWIM» W MOIYYHIM HEU3BECTHO 4To. [loaromy
HAYaJIi HOBBIC 3KCTIEpUMEHTHI 110 cuHTe3y 103-r0 anmemenTa. M B 1971 roay onmyOInMKOBaIN pe3yibTaThl
UCCJIEJOBAHUMN, KOTOPbIE ONpoBepraiu fanHsie 1961 rona.

Lr 103
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Jloypexcun
Lawrencium

[Hosromy yuenbix u3 JlyOHbI MOXHO cuMTaTh MepBOOTKphIBaTeasiMU 103-ro anementa. OHU
npeiarajii Ha3BaTh €ro B uecTb JpHecTa Pesepdopra — ofgHOTO M3 OCHOBOIIOJIOKHUKOB SIAEPHOMN
¢m3uku. Ho, ecnm BBl mocmoTpute B Tabnuiy MeHzeneeBa, TO yBHIUTE, YTO KaKk M B Cllydae C
HOOeJIMeEM, Ha3BaHHE HE OBLIO U3MEHEHO.

PagnoXuMHUKN YCTaHOBHJIM, YTO YCTOMYMBAs CTENEHb OKUCIICHHs JIOypeHcHs paBHa +3. OT0
HOJTBEP)KIAeT TOT (PaKT, YTO AKTHHOWIBI SIBISIIOTCSA SJIEMEHTAMH C OY€Hb OJIM3KHUMU XMMHUYECKUMHU
CBONCTBAMH.
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3akntoueHue

Bot u 3akoHuMIIack nepuoandeckas Tadiauna. 3a BpeMsl HaIIero MyTeIECTBHUS Mbl YCIIENN MTOObIBATh
B MHUpPE CaMBIX aKTHBHBIX METAJUIOB, OKYHYJIHCh B MOpPE CaMbIX O€3pa3lW4HBIX U CaMOBIIOOEHHBIX
ra3oB, MOOOIIAINCH C CAMBIM KPYIHBIM CEMEMCTBOM METaNIOB-TPY)KEHUKOB, a TaKXKe MPEoI0JIeTTH BCe
OIIACHOCTH U IIO3HAJIU BCIO IPEJIECTh PAJUalUU U TEX, KTO €€ CO3/acT.

KakoBbl ke ObUIM IIeNTM HamuMcaHUs 3TOW KHUTH? MBI cTaBWIM Tiepes] co00il HEMmpoCTylo 3anady:
HYXHO OBIJIO paccka3aTb 00 yCTPONCTBE BCEr0 MaTepHAIbHOIO, O TeX KUPIHUYaX, U3 KOTOPHIX COCTOUT
Hallla [JIaHeTa U Bcsl BecenleHHas. K ToMy ke, MBI cTapajnch HE yXOIUTh B AeOpH XUMHUYECKOM HayKH,
n30aBUTh YUTATENS OT JOCTATOYHO CKYUHBIX U CJIO’KHBIX BBIYMCIICHHUH, @ BMECTO 3TOI'O HACBITUTh KHUTY
MHTEPECHBIMU M TIOAYAC PeajbHO MOJE3HBIMU (DaKTaMH, a TaKKe FOMOPOM, Be/lb YUEHBIE TOXKE IO U
THO0AT MOCMEATHCS. DTO IMPOCTO 3aMEYaTeNIbHO, YTO MPUPOJA OJHOBPEMEHHO HACTOJIBKO CIIOXKHA, a €€
NPOSIBIICHUSI K&YKYTCSl HAM OOBIYHBIMH U BIIOJIHE €CTECTBEHHBIMU, TPOCTHIMH. . .

Mp1 Hafieemcst, 4TO 3Ta KHUTA JUIs KOTO-TO M3 YATaTeNIel CTaHEeT MPUYMHON, IO KOTOPOI OH WM OHA
BbIOEpET MPO(ECCHI0 XMMHUKa, YISHOTO WIIH UccienoBarens. Jpyrium e oHa, BEpOSITHO, AACT MHUILY IS
pa3MbllIUIeHU 0 npupoae Beuleil. Koro-to sTta KHHra crnoJBUrHET BHUMATENbHEE CIIYIIATh yYUTelIei
€CTECTBEHHOHAYYHOI'0 IPO(UIIS Ha YPOKaX B LIKOJIE, YTO TOKE OUEHb BayKHO.

[lperennyem nu Mbl, y4eHble, Ha aOCOJIOTHYIO IPaBOTY CBOMX CcyxJaeHUH? KoneuHo, HeT.
Hanpumep, mexannka Hpr0TOHa 04eHb 1OJIrO€ BpeMs CUATAIACh BEPHOM, ITOKA €€ HE JOIOIHWII WIH Ke
CKOPPEKTHpOBaN Apyroi BesuKuil Gu3uk AnpbepT DWHiTeiiH. Ha Ham B3misn, Hayka — 3TO METOJ
IIO3HaHUs, KOTOPBIN IOMOraeT 00Jerdyarh )KU3Hb YEJI0BEKa, JeIaTh ee JIydllle, IPOrpeccuBHee, ya1o0Hee
u TexHonornyuee. OIHU TEOpUU JOMONHAOT APYrHe, TPEThU WU JK€ UX BOBCE CO BPEMEHEM IPU3HAIOT
HEBEPHBIMU. DTO MOCTOSIHHBIN MPOLIECC, OT MacIITA00B KOTOPOI'O 3aXBaThIBACT JyX.

A BoT QR-K0/1BI, € TOMOIIIBIO KOTOPBIX ThI JIETKO HAMIEIb HALIM aKKAYHTHI:

youtube.com/c/ChemistryEasy
vk.com/chemistryeasyru

NMpumeyaHus
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1

H30TOMIEBI — aTOMBI OIHOTI'O M TOI'O K€ XHUMHYCCKOI'0 2JICMCHTA, AP0 KOTOPBIX UMEECT OAUMHAKOBOC
YUCJIO IPOTOHOB, HO PA3HOEC KOJIMYCCTBO HeﬁTpOHOB.

2

[leproa momypacnajga — NPOMEKYTOK BPEMEHH, B TEUEHHE KOTOPOTO pacrajgaeTcs MOJIOBHUHA sJep
pPaZiMOaKTUBHOTO U30TOIIA.



