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BBE/IEHME

YTO TAKOE XUMNYECKWIN 3TEMEHT

Ha CTPpaHnuUax 3TOM KHUMX Bbl y3HaeTe 060 BCex OTKPbITbIX K HACTOoALWEMY BpeMeHN
XUMNYECKNX 3/1EMEHTAX. M3 3TUX 3/1eMEeHTOB 06D83OBBHO BCe, YTO HAC OKpU>KaeT. N, Ko-

He4yHOo, CaM 4esioBeK.

Lpyeoeo Hudyez2o B npupode Hem

HU 30ecb, HU MaM, B KOCMUYECKUX 2/1ybuHax:
BCe — 0M NeCYUHOK Masibix do naaHem —
U3 3/1eMeHMOo8 COCMoum edUHBbIX...

Kunum >xesne3o, cepebpo, cypbma
U memMHo-bypele pacmsopel bpoma,
U KOXXemcsl BCcesieHHas cama
00HoU nabopamopuel 02poMHOU...

Bbyde mo Boda, ymo nose opocuna,
bydo mo >xene3o, Meds UNU 2paHUM —
BCe CMPAWHYK KOCMUYECKYHD CUy,
30KOBAHHYKO B GMOMbI, XPaHUM.

3TK CTpoYUKM K3 cTuxoTBopeHus CtenaHa Lvnadesa
«Yutag MeHOeneeBa» Kak Hefb3s nydlle noaxoasT K 370w
KHUre B kadecTse 3nurpada. OHW HanncaHbl B 1948 1., Ho
no3T Kak byaTo npedBwaen, yYTto Hayka MoATBEepaMT ero
JI0rafKy: XUMUYECKME 3/IEMEHTbI CO3/13Hbl B «OrPOMHOW
nabopaTtopun BCeNeHHOW» Nod OeNCTBMEM «CTPALLIHOM KOC-
MWUYECKOW CUMbI». A YTO FOBOPWUT Ha 3TO CYET COBPEMEHHAY
Hauka? Kak nosgBuInNCb XMMUYECKME 3NIEMEHTbI K YTO 3TO
33 «CTPALLIHas CWUNa», KOTOpas Ux co3gana’?

W KPUCTA/IIbI MERHOTO KYNOPOCA,

I COCHOBbIV JTEC — BCE COCTOMT
U3 XV IMNYECKIX 3JTEMEHTOB.
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TymaHHocTb B co3Be3amn Kung. MoTorpadus KOCMUYEeCKoro Teneckona «Xabbny.

Ho cHadana o ToM, YT e Takoe XMMUYECKU 3M1eMeHT. 3TO NoHATVEe CHOPMUPOBANoCh
B XVIIl Beke, korga xvuMus fenana CBov nepsble Wark. Ho nodti 33 ABe C NOM0BUHOM ThiCAUM
NeT A0 3T0ro MbIT/IMBLIN UM ApeBHErpeyeckmnx GuiocopoB Yxe CHopMyIMpoBan aToMUCTU-
Ueckyto rnoTesy. Brnepsble NoHATUE aToMa nosiBuiock U gunocoda Jleskunna (ok. 500—440
[0 H.3.), @ Pa3BW 3TY TEOpUH ero ydyeHvk [demokput (ok. 460—371 go H.3.). OHW cuntany,
UTO B MMPEe BCE COCTOUT U3 HEKMX MEeNbYaNWMX, HEBUOMMbIX T1330M YaCTWL, KOTOPble MOryt
COBANHATBECS W Pa3bedNHATLCS, MOPOXKA3SA BCE BUANMbBIE BELLN.

CyTb aTOMUCTNYECKOW TEOPUM 0YeHb 0BPa3HO ONMCan APeBHEPUMCKUI MO3T 1 Gunocod
Tut Nykpeumin Kap (ok. 99—55 Ao H. 3.). BoT HebonbLuve BbiaepXKX 13 ero noambl «O npu-
poae Belen». Cnegyet YyecTb, UTO BMECTO «3TOMbI» UAN «31eMeHTbl» JTYKpeunn ncnonb3yet
NOHATWS «HaYana», «nepBOH3Yana», «CeMeHa» 1 T.M.

..Cywiecmsyrtom makue mesia, Ymo U NJ0MHbI, U BEUHbI:
3mo — Bewjeli ceMeHa U Ha4yana B8 YyeHuU Hausem,

To, U3 Ye2o Nnonyyuscs BeCb MUp, cyuecmayrouwul HbiHe...
MepsoHayanam dosmkHo Bbimb Npucyule beccMepmHoe mero,
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Ymobbl BCe BeuwU Mo2/1u NPpU KOHYUHE Ha HUX pas3/1a2amebCs.

W He uccsik bel 3anac Beujecmsa 45 Beujel BO3POXKAEHbS.
[lepsoHadana seused, makumM 06pasoM, NPOCMbI U NJIOMHbI.
VHaue Bedb He Moesiu bbl OHU, COXPAaHSISICb BEKamu,

Om beckoHe4HbIX BpemMeH U docesls BOCCMAaHasIuBambs Beulu...

ﬂgKDE’LI,I/IVI MbITaeTCA NoATBepanTb aTOMUCTNYECKYH Teoputo SKUTENCKM OMbITOM:

..Hauana sewed HedocmynHb! dng 2nasa...
Cywecmsyrom mesia, KOMOopbIX Mbl BUGeMb He MOXXeM,
3anaxu mbl 06oHSeM pasudHoz20 poda,

Xomb U He BUGUM COBCeM, KaK B HO30pU OHU NPOHUKAKM.
W, HakoHeu, Ha Mopckom bepeay, pasbusarouieM BOJIHbI,
[Thamee ceipee Bce2da, a Ha COIHUE BUCS, OHO COXHem;
Budems, odHako, Henb3s, Kak B1aza Ha Hem ocedaem,

Ja u He BUGHO MO20, KaK OHa uc4e3aem om 3HOS.
3Havum, dpobumcs Boda Ha makue Mesbdaduiue Yacmu,
Ymo HedocmynHbl OHU COBEpUIeHHO 015 Hawe20 2/1a3a.

Jlukpeuni 0BbsicHsIeT, noYemMy 13 HebosbLIOro YUCAa Pa3HbIX AaTOMOB MOXET 0B-

Pa30BaTbCA beckoHeuHoe pa3H006pa3|/|e MaTepnasibHbIX TeJ. Tut Nlykpeunn Kap —
PUMCKWIA MO3T
1N MNOCOM-MaTePUANINCT,

Yacmo umeem eule bosibloe 3HAaYeHbe, C KaKUMU | B. 10 H.3

W B nonoxxeHeU KakoM BoUdYm B coyemaHue me e
[lepsoHadyana u kKak oHU dsueamecs byadym B3aUMHO.

Te »e Hayana cobod obpasyrom Bedb Hebo U 3em/iko,

CosiHue, nomoKu, Mopsi, depesbsl, N0dbl U XXUBOMHbIX...

Llaxxe u B HaUWUX CMuxXax NOCMOSIHHO, KaK MOXeWb 3aMemume,
MHoxxecmso cnos cocmoum U3 MHOXXecmBa bykB 0GHOPOOHbIX,
Ho u cmuxu, u cr108a, Kak mel HeNpeMeHHo NPU3HaeuWs,
PasHgamcs mexxady cobold u no cMeICyY, U MAakxe no 38Yky.
Buduws, kak byksel cusibHbl TUWb 00HUM U3MeHeHbeM Nopsidka...

[encTBmTenbHO, CNoIb3ya BCEro OBa-TPWU OECATK3 BUKB, MOXKHO CO343Tb BCHO MUPOBYHD
XUYOOXKECTBEHHUK 1 HBYYHUK UTEPATUPY; 13 12 HOT XPOMATUYECKOWN raMMbl — BECKOHeuYHoe
Pa3Ho0bpa3ne My3blKalbHbIX NMPOU3BEOEHWI; U3 TPEX OCHOBHbIX LIBETOB — MW/IIMOHbI LiBe-
TOBbIX OTTEHKOB. TOYHQ TaK Xe M3 HEMHOMMX NepBOHAaYaN-3/1eMEHTOB CO33eTCH BECb OKPU-
KK HAC MUP.

ATOMUCTUYECKAA TEOPUS aHTUYHBIX (UIOCOMOB Bbia 3abbiTa MOYTK H3 OBa Thicadene-
Tnd. Ee Bo3poansi, Yxe Ha CTPOro/ Hay4HOW OCHOBE, aHMUNCKUA XUMUK [I>xoH [1anbToH
(1766—1844). Kaxxgomy 13BeCcTHOMY 31eMeHTy Y []anbToHa COOTBETCTBOBA/ CBOW COPT aTo-
MOB — CO CBOEW Maccow 1 CBOUMW CBOWCTBaMU. 3KCnepumeHTbl [1anbToHa BnepBble Nno3Bo-
JINNK, NYCTb U HETOYHO, OMPeaenTb OTHOCUTENIbHbIE 3TOMHbIE MACChl PAAa XUMUYECKUX 3/1e-
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MEHTOB. TO eCTb BO CKOJ/IbKO Pas, Hanpumep, Macca
aTOMa Kucnopoaa bosblle Macchl aTOMa BOAOPOAaA.
PasnnuHble 371eMEHTbI B CBOMX CTaTbsxX [lanbToH
1306paxan Kak CTapUHHbIMK  3NXVMUYECKMU
CUMBOJIBMU, TaK W 1M306PETEHHBIMU UM 3H3UK3MU.
[anbToH N3BECTEH TakXXe TeM, YTo Onucan aedexT
3peHus, KOTOpPbIM CTPaAan, — UBETOBYHD CenoTy,
KOTOPasi Ha3BaHa A3/bTOHU3MOM.

OKOH4Y3TENIBbHO MOHATUE XMMNYECKOro 3/1eMeH-
Ta chopMMpoBasnock BO BTopow nosnosuHe XVII se-
K3, B YaCTHOCTW, B paboTax BENMKOro MpaHLUy3CKo-
roXxuMmka AHTYaHa JlopaHa S1aBya3be (1743—1794).
OH nucan: «Bce BewecTBa, KOTOpble Mbl elle He
CMOI/IN HAK3KIM CNOCcOBoM Pas3nokuTb, ABNSKOTCS

Tabnmua XMMmNYeckmx
3nemMeHToB [lansToHa.

[/ HAC anemMeHTamuy». B HacTosiLee BpeMst XMMUYECKM 31IEMEHTOM Ha-
3blBAETCA COBOKYMHOCTb aTOMOB OAHOM0 COPTa. XUMUYECKWIA 3MeMeHT
Heb3s UBMAETb, 3TO HEKast abCTPakLMs. 3aTo YBUAETL, @ YACTO U NOTPO-
raTb, MOXXHO MPOCTOe BeLLEecTBO. Hanpumep, 13 MHOXECTBa aTOMOB XW-
MUYECKOr0 3/1eMEHTa Yrfiepoaa MOXHO MOAYYnTb KPUCTaN anmasa.
A MOXHO — KPUCTa// NOXOXEro Ha anMas 1 gaxe 6onee TBEPAOro JIoH-
coennuTa. MoxXHO 13 aTOMOB Yr/iepoaa noayyaThb v Apyrvie npocTble BeLecTBa: rpaduT, MHO-
YECTBO Pa3sHbIx UNIepeHoB, HAHOTPYBKM W T A. Yrnepon — He VICKMYeHue, a NpaBuio: 13
3TOMOB MOYTN BCEX XMMWYECKUX 3/1EMEHTOB MOXXHO MONYYMThL PasHble NPOCTble BellecTsa. OHK
OT/IMYBKOTCS B0 YUCNIOM 3TOMOB B Mosekyne (3To bonee pedkui Cnyyal; npuMepoM mMoryt
CNUXKWTb KUCMIOPOZ 1 030H), B0 PAcronioXKeHeM aTOMOB OTHOCUTENbHO ApYr ApUra B Kpu-

ctanne (kak B rpacuTte v anMase).

[>koH [ansToH — aHMUACKUA XUMUK.

XK-N. Oasna. AHTYaH J1aByasbe
C >eHon. 1788 r.
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Ecnm BellecTBo NOCTPOEHO 13 aTOMOB Pa3HbIX 3/IEMEHTOB, TO TaKoe

BELLECTBO Ha3blBAeTCA CNOXHbIM. Koraa-To Boga cyuTanachb NpoCTbIM
BeLLecTBOM. J1aBUa3be BrepBble CYMen PasfoxkunTb BoAY: OH MPONYCTAN
ee Napbl Yepe3 pacKasneHHbIN PUXEeNHbIA CTBOST, U aTOMbI >Kene3a 0To-
PBaM aTOMbI KMC/I0POA3 OT MOMEKU BOAbI, NPEBPATVBLLNCH B OKA/INHU.
OcTancy ra3oobpasHbii BOAOPoa, KOTOpbIA J1aBYa3be CMOr cobpartb.
Mpv coeanHeHWM BOAOPOOa C KWCMOPOAOM CHOB3 Mofydanacb BoAa.
Koraa utanbsHckun ¢unsmnk Aneccanapo Bonbta (1745—1827) n3obpen
UA0BHbBIV MCTOYHWK 3/1eKTPUYECKOro TOKa, C ero MOMOLLbH Yaanoch pas-
NOXWUTb BOAY W NONYYMTL CPA3y 1 BOAOPON, U KMCA0POA,

Tak bbIN0 O0Ka3aHO, YTO BOAA — CIOXKHOE BellecTBo. A BOT ra3
X/I0P KOr4a-To XUMWKW CUMTANL CNOXKHbIM BelwecTBoM. OOHako He
UdanMChb BCe MOMbITKW Pa3N0oXKMTb 3TOT ras. MNpuLLioch NPU3HaTh, YTO
X/10p — MpPOCTOE BEeLLecTBOo.

BoT elle oavH HarngaHbIn npumep. Korga pearnpyroT »Keneso 1 cepa, ABa NPOoCTbiX Be-
LLIeCTBa, 0bpa3yeTcy CA0XKHOe BEWecTBo — Cubdmua Xenesa, KoTopbIvi Mo GU3NYECKUM U XI-
MWYECKMM CBOWCTBAM COBEpPLUEHHO He MOX0X HW Ha >Keneso, HW Ha cepy (Tak e, Kak Boaa
HEe MOX0Xa Ha BOAOPOL U K1cnopod). Mbl MOXEM CKa3aTb, UTO Cybdua XKenesa CocTouT 13
3M1EMEHTa XKeNe3a 1 3M1eMeHTa Cepbl. HO HUKOMAa XMMUK He CKaXeT, uTo cynbdua xenesa
COOEPXUT MPOCTble BELeCTBa — »Keneso 1 cepy. MHaue nonyynnock bbl, UTO 370 BELLECTBO
NpeacTaBngeT cobol CMeCh, TO eCTb YaCTb ero NPUTArMBanach bbl MarHWTOM, 3 ApPUras YacTb
MMEnNa >KenTbi UBET 1 NErko NnaBunach. [1peacTaBuTb cebe Takoe BeLlecTBO 3aTpUaHUTENb-
HO. Ha 3Ty TeMy MOXHO NpUBECTU CTPOKK EBreHns BuHoKypoBa:

A. Bonbta — WTanbsaHCKUM Qur3iK.

W B yueBHUK no xumuu 830p Mol MYyno BNepeH:
do cux nop s He noHs1 3adayy, ede cMewaHsl cepa ¢ a30moM.

[lencTemTensHo, TpPYOHO MOHATb, KaK MOXHO CMeLlaTb 3T [OBa BellecTsa. B pycckom
a3blke (KaK, BrpoyeM, B BOMBbLUVHCTBE MHOCTPAHHbIX) A5 0603HAUYEHMS KaK 3/1eMeHTOB, Tak
1 NPOCTbIX BEWECTB NUCMOMb3UKITCA OOHW U Te e TepMUHbIL. Hanpumep, ecinm roBopsaT «Mmefq-
Hasl MOHETa», «Meflb XOPOLLO NMPOBOANT 3MEKTPUYECKUIA TOK», OYEBWAHO, UTO pedb MAET O Npo-
CTOM BELLECTBE, MeTasnne. Ecnm e ckasaTb, YTO Mefb PacnpoCTPaHeHa B NpUpoOE MeHbLLE,
YeM aNFOMUHIR, TO 30eCb UMEKT B BUOY XUMUYECKME 3NEMEHTbl Melb 1 afiOMUHWIA. YTBEPXK-
a4, UTo «Mefb 33HMMAET B Tabnuue MeHaeneesa MecTo Mexay HUKENEM U LMHKOMY, XUMUK
T3KXKEe MMeeT B BWUIY BOBCE He KYCOYKM METANIOB B KNeTkax Tabnwvupbl, @ 3NeMeHTbl Mefb,
HVKESb U UMHK K3K COBOKYMHOCTb UX 3TOMOB.

Pa3Hble TepMUHbI A5 31eMEeHTa M COOTBETCTBYHOLLEro NPOCTOr0 BeLeCcTBa B PYCCKOM
A3blKe BCTPEYArOTCS peako. TakuM MpUMepoM MOryT CAUKUTb TEPMUHbBI «Yrniepod» U «rpa-
®OUT». VIHTEPECHO, YTO B COBPEMEHHOW UKPAWHCKOM XMMUYECKOW HOMEHKN3TYPE 4S9 3/1eMeH-
TOB 1 NPOCTbIX BELIECTB MCMOMb3YOT pasHble CoBa. BoT HECKOMbKO NpUMepoB (MpUBoasTCS
CUMBOST 3/1EMEHTa N UKPAMHCKME Ha3BaHWS MPOCTOro BELLECTBA U XMMUYECKOro 3/1eMeHTa):
H — BofeHb, [igporeH; O — kunceHb, OkcureH; Si — KpemHin, Cuniuin; S — cipka, Cynbdup;
F — dT1op, ®nyop; Cu — miap, Kynpym; Ag — cpibno, ApreHTym; Au — 301070, Aypym;
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Hg — pTyTtb, Mepkypin; Fe — 3aniso, ®epym; Bi — BicMyT, bicMyT. To eCTb B OCHOBE Ha-
3B3HMS XVIMUYECKOrO 3/1IEMEHT3 — COOTBETCTBYHOLLEE IBTUHCKOE H33BaHMe, KOTOPOoe MuweT-
CH C NponmcHon 6ukBbl. OCTaeTCS TONBKO NOSCHUTL, UTO UABOEHHbIE COMMAacHble B UKPaVMHCKOM
93blKe OYeHb pefky, 3 BUKBA I (C «XBOCTUKOM») UCMOMb3YETCS A5 HANUCaHUS MHOCTPAHHbIX
C/IOB 1 MOKa3bIB3ET, YTO 3TOT 3BYK TBEPAbIV.

B 33k/t0ueHre 0TMETUM, UTO, XOTS Mbl TOBOPUM «KeNe3Hbll TBO3Ab», MBO34M H3 CaMOM
[lene enaroT U3 HU3KOYr1epoancTon CTann, Coaepykallen HebosbLoe KomyecTBo Yriiepoaa.
30n0Tble «Lapckme» OecaTky coaep>kaT Toabko 90% umcToro 30/10T3, 8 B 30/10TOM KOJbLie
ero yacto Bcero 58,5% (npoba 585), ocTanbHoe — cepebpo v Meab (UNCTOE 30/10TO CANLLIKOM
MSArkoe). I ToNbKO KONNeKUMOHHbIE 30/10Tble MOHETbLI YeKaHST 13 nouTy ymctoro (99,9%) 30-
N0Ta. Y1CNo OKPUXKAKLIMX HAc B BbITY CPaBHUTENbHO YMCTbIX MPOCTbIX BEWECTB HEBENKO.
370 aNKOMUHUIA 1 Mefib B 3NEKTPUYECKUX NPOBOAAX; METas/bl BONbMPaM U MONNBAEH B 1aM-
nax HakanmeaHus (M3 MONMBAEHa caenaHbl BNasiHHbIe B CTEK/0 MPOBOJOYKY, NOAAEPKMBALO-
LMe BONbMPaMOBYK CNNPanb), @ Konba Namrbl MOXKET BbITb HANONHEHa aproHOM, KPUMTOHOM
NN KCEHOHOM; Tefiii B BO3AULLIHbIX WAPWKaX; cepebpo, 301070, NNaTUHA, NaNAaanm B BbICO-
KOMPOBHbIX HBEANPHbLIX U3OENMSX W NMAMSATHbIX MOHETaX; PTUTb B TepMoMeTpe (ManeHbkue
KanenbKin pTYTK COOEPXXaTCs Takxke B 3Heprocbeperatolwyx 1amnax 1 1aMnax AHeBHOMO CBe-
T3, @ B rOpsALLUMX NaMMax PTYTb HAXOAWTCS B BYAE NMapOB); 0/10BO Ha KOHCEPBHOW BaHKe 1 on1o-
BO A/ Navky (Yallle nasitoT TPETHWKOM — CMI3BOM O/I0Ba U CBMHLA), XPOM W HUKeNb Ha
XPOMUPOB3HHBIX Y HAKEMPOB3HHBIX METANINIMYECKUX U3OENUAX; UMHK B 31EKTPUYECcKnX 6aTta-
perkax 1 Ha NMoBepXHOCTU OLMHKOBaHHOIO Beapa (Ha HOBOM Bedpe BUAHbI KPacKBble LIMHKO-
Bble KPWCTaN/bl); MOPOWOK Cepbl AN bopbbbl C BpPeAUTensMu pacTeHuin. K 3ToMy MOXHO
C HEKOTOPOW HaTsKKOM 006aBUTh Mof (BCe e Mbl BUAMM ero He B YMCTOM BUAe, 3 B PacTBO-
pe), KPEMHUN 1 repMaHuii B NONYNPOBOAHMKOBbIX Npubopax (3 Ux Mbl BOOBLLE He BUAWM)...

KAK'YCTPOEHbI ATOMBbI
N OTKYOA OHV B3AJIMCb

ATOMbI COCTOST M3 OYeHb MIOTHOIO 1 0YeHb MANeHbKOro 9pa, OKO0 KOTOPOro ABMXKUT-
CS 3MEeKTPOHbI: OT 0OHOr0 B aToMe BOAopoaa A0 116 3nekTPoHOB B aTOMe NMBEpPMOpUS, Mo-
CNefHero afieMeHTa, MMeroLLera HaszeaHue. AToM HanoMuHaeT CoMHEeYHYHO CUCTEMY: MN3HETI
B HeW ABMXKUTCS BOKPYT LIEHTPaIbHOM0 MaccuBHOro Tena — ConHLa, @ 3/1eKTPOoHbI B aToMe —
BOKPYr aapa. MNprdeM B 0601x CNYYastx BELLECTBO 3aHMMAET HNUUTOXKHU YaCTb MPOCTPAHCTBA.
Tak, B ConHeyHoM cucTeme noyty Bcs Macca (99,87%) cocpenotodeHa B camoM ConHLe.
N B aToMax MoyTV BCS Macca cocpefoToyeHa B sape (B aTome Bogopoaa — 99,95%). Ho
aTOM HaMHoro bonee «nycrtom», yem ConHedHas cuctemal PacctosHve oT ConHua 40 CaMom
[anexkov nnaHeTbl npumepHo B 6500 pa3 bonblle pagmyca camoro CosHua. Pa3mepbl xe
atoMoB npumMepHo B 100 Thbicay pa3 MpPeBbIWAT pasMepbl dapal Ecnm «ysenndmTb» 9apo
aToMa [10 pa3mepa BYnaBoYHOM rOM0BKY, TO CaM 3TOM UBENNUUTCH A0 pasMepa GyThbobHOro
nonsa! 3To 03HaYaeT, YTO aTOMbl «BHUTPW» MOYTK NUCTble. Ecnn npeactaBuThb cebe orpoMHbIN
CBUHLIOBbIN KYb ¢ pebpoM pasmepom 100 M, To dakTuyecky Bcs ero macca (11 MaH TOHH)
ByneT cocpenoToYeHa B 94pax CBMHLIE, CYMMAPHbBI 0BbEM KOTOPbIX MEHbLLE CNUYEYHON ro-
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MnaHeTbl B CoNHeYHom cucteme
[OBWFaHOTCA N0 KPYroBbIM
opbutam Bokpyr ConHua.
3NEeKTPOHbI XXE «Pa3Ma3aHbl»

B MPOCTP3HCTBE BOrpYr s4pa.

nosku! TpuOHO AaXe NpeacTaBUTb Cebe HEeBEePOSTHO BbICOKU MI0THOCTb SAEPHOr0 BELLECTBA
B Nt0bbIX aToMax. Macca anekTpoHa B 1836 pa3 MeHblle Macchl 94pa aToMa BoAOpPoAa. Aapa
3TOMOB 33PSPKeHbl MOMNOXMTENbHO, 38 3/1eKTPOHbI OTPULATENBHO, Y MeXAY HUMWU OeNCTBYHOT

OrPOMHbIE CUJTbI MPUTSKEHVIS.

CpaBHeHve atoMa C COMHeYHOW CUCTEMOW QYeHb NpUbnsnTensHoe.
3MEeKTPOHbI He BPALLAKTCS, NOA0BHO MAaHeTaM, BOKPUr LIEHTPAsbHOro
A1pa Mo KPYroBbIM AN 3UMTUYECKAM OPBUTaM, @ TaKXKe He BPaLLAHTCH
BOKPUr CBOeW ock. VX OBMXKEHME OMMChIBAETCS 3aKOHaMV KBAHTOBOW Me-
X3HWKW, N5 KOTOPbIX B MOBCEOHEBHOW XXM3HN HEBO3MOXKHO HAaWTV aHaso-
rMH. Hanpumep, 3NeKTPoH MOXKET NOrI0TUTb KB3HT CBETa — (DOTOH 1 Npu
3TOM MIHOBEHHO MCYe3HYTb B OAHOW 0B13aCTV NPOCTPAHCTBA U NOSBUTHCS
B Apuron obnacty, bonee ganekow oT 9apa. [ocne 3Toro 31eKTPOH MOXKeT
TaK>XXe MrHOBEHHO, MUHUSI BCe MPOMEXUTOYHbIe 061aCTV MPOCTPaHCTBS,
ONsSiTb 0Ka3aTbCH bvdKe K 9apy v NPy 3TOM UCNYCTUTb APYroN KB3HT CBe-
Ta. 3TN Nepexofbl TakK U H33bIB3KTCH — KB3HTOBbLIMU. IMEHHO KBaHTOBas
MEXaHWKa 0BbSACHSET CTPOeHMEe 3aTOMOB Pa3HbIX 3/IEMEHTOB U X Pacnoso-
»eHve B [Nepuroandeckon cucteme . . MeHoeneesa.

$lnpo aToMa BOAOPOAa NMpeacTaBnsieT cobon NONOXKUTENBHO 33ps-
YKEHHUHO 3M1EMEHT3PHYKO YaCcTuLY — MPAOTOH; 3TO CMI0BO NpUOYMAaN aH-
rAnACckUn Gusnk 3pHecT Pesepdopa (1871—1937), 06pa3oBaB ero oT
rpeuy. protos — nepBbi. B 9apax Bcex 0CTaNbHbIX aTOMOB COAEPXXaTcs
He UMetaLLIVE 33PSaa 3NeMEHTaPHbIe YacTuLbl — HEUTPOHbI — OT OAHO-

3. Pe3epdopa — aHMUNCKUA BU3NK.
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ro 0o 176 ang nsBecTtHblx 9aep. CNoBo «HeUTPOH» Takxke npuayman Pesepdopa, 06pa3oBaB
ero OT NaT. Neuter — HW TOT, HX APYron. HEMTPOHbI NMOMOrarT MOMOXMUTEIbHO 33PSXKEHHBIM
MPOTOH3aM UYOepXMBaTbCs B S0P, HECMOTPS Ha OrPOMHbIE CUJbl OTTANKMBAHWS MEXAY OYeHb
613K0 pacnoNoXKeHHbIMI 33pAaaMu.

KAXAbIA XMMWYECKUA INEMEHT WMEET
ONPEAENEHHOE YHCNO NPOTOHOB B AALLPE:

OT OAHOIo N9 CAMOIO JIErKOlro
J0 118 A1 CAMOI0 TAXEJ10IMO

N3 N3BECTHbIX HA CEPEAVHY
2016 1.

B 3nekTpryeckun HeMTPanbHOM 3TOME YMCIO 3/1EKTPOHOB PaBHO YACY MPOTOHOB; MMEHHO
3M1EKTPOHbI OMPefendaT OCHOBHbIE XMMUYECKe CBOUCTBA 3/1eMeHTa. YMCI0 NPOTOHOB B d4pe
3NeMeHTa anpefenseT 3apsaa aapa Z 1 NopsakoBbIN HOMEP 3/1eMeEHTa B [1eproanyeckon Ta-
Bnnue. 3TOT GUHOAMEHTaNbHBIA 33KOH OTKPbUT B 1913 1. TANAHTAMBBLIA 3HIUACKUA (U3NK
FeHpu Mo3nm (1887—1915), normbwuii B Bo3pacTe 27 neT B xoae 6e303pHo onepauuy aH-
FNIMACKUX BOWCK B [anannonu.

Yncno HEMTPOHOB B Ape JaHHOM0 3/IEMEHTA MOXET HblTb PasHbIM. [1POTOHbBI 1 HENTPOHbI
MMerOT 0bLLee H33BaHWE — HYKJ/OHbI, 3 TUM 3TOMOB C A3HHBLIM YXC/IOM NPOTOHOB Y HENTPOHOB
B 94pe Ha3blBaeTCs HUkNMaom (0T naT. nucleus — sapo 1 rped. eidos — B, copT). Hykm-
[bl J3HHOT0 3/1EMEHTa C Pa3HbIM UAC/IOM HEMTPOHOB B A4pe Ha3bIBaITCH 1M30TOMaMK, OT 2peu.
iS0S — DPaBHbIN, OWMHAKOBbIM, NOA0BHBIN K topos — MecTo. CYUMMapHOE 4MCI0 NPOTOHOB
M HENTPOHOB B 4pe O3HHOro HUKMOA Ha3blBAETCS MACCOBbIM YMC/IOM; QUEBWAHO, YTO OHO
MOXET BblTb TONBKO LefbiM. Y1CI0 NPOTOHOB MHOTAA YKa3bIB3KOT BHWU3Y Mepel CUMBOIOM
aneMeHTa. Hanpumep, ,Li, HO 3T0 A€N3K0T PeaKo, NOTOMY YTO CaM CUMBOJT IUTUS NMoApasyme-
BAET, UTO B siipe ero atoma Tpv NpoToHa (Z = 3, 1 B Tabnuue MeHaeneeBa NUTUIA HAXOAMTCS
noa TPeTbUM HOMEPOM). A BOT MaCCOBOE YMC/I0 04YeHb BAXKHO A9 XaPaKTepUCTUKN Pa3HbIX
M30TOMNOB A3HHOI0 3/1eMeHTa. Ero UkasblBakT BBEPXY Nepef CYMBOJIOM 3/1EMEHTa; Hamnpumep,
’Li 03HayaeT, YTo B 9A4pe 3TOro 1M30TOoNa UTUS MOMUMO Tpex 06s3aTenbHbIX MPOTOHOB COAep-
XKNTCS TaKXKe YeTblpe HEMTPOHA. VIHoraa MaccoBoe YMCI0 YKa3bIB3KOT MOC/E HA3B3HWUS 3ne-
MEHTa, aTAeNss ero Ae@ucom: INTun-7, ypaH-238. XMMUYecKmne CBOWNCTBA PasHbIX M30TOMOB
[I3HHOr0 311eMEeHTa MOryT bbITb NOYTK 0AMHAKOBbIMM (Hanpumep, 53Cu 1 5°Cu), Ho hur3ndeckme
CBOWCTBA MHOrA3 OT/IMYAKOTCS Q4eHb CunbHO. Hanpumep, Huknuabl 53Cu 1 5Cu cTabunbHbl,
TOrAa Kak Hykava ®4Cu pagmoakTMBEH W 0YeHb BbICTPO PacnagaeTcs, No3TOMY 3TOT HUKANA
B NpUpoae He BCTPeYaeTCs.

Bo BHelHelr obonoyke 3eMnv (3emMHoi Kope) BCTpedyaeTcst npymepHo 90 XMMUYECKMX
3/1eMEeHTOB. Ho pacnpeaeneHbl OHM KpariHe HepaBHOMEPHO. ELle B 1914 r. UTanbsHCKUIA XUMUK
[xyzenne Opao (1865—1954), a B 1917 . aMepuKaHCKUA XUMUK Ynneam XapkuHc (1873—
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1951) Ha OCHOBE MHOMMX 3aHaNM30B MOKa3asK, YTO 3N1EMEHTbI C YETHbIMU NOPSAKOBbIMA HOME-
pPaMu 3HauMTeNbHO Boslee pacnpocTpaHeHbl B npupode — ux noyt 90%. YeTHble HoMepa
VIMEIOT CaMble PacnpOCTPaHEHHbIE B 3eMHOM KOpe 3eMeHTbl — KUCNopoA (Z = 8) 1 KpeMHUN
(Z =14). OHn garoT noutn 75% OT Macchl 3eMHOM Kopbl. [pyrix 31emMeHToB Mano (BaHaoui,
Meflb), 04eHb Maso (peHWi, BUCMUT) WK AaXKe NPaKTUYecKn HeT (aKTVHWIA, amepuLnn).

B 1889 r. amepukaHckumii reoxummk @paHk YurncyopT Knapk (1847—1931) BnepBble no-
MbITaNCs OLEHWUTb COAEepPXKaHWe M3BECTHbIX TOrAa XUMUYECKMX 3/1IEMEHTOB B 3EMHOW KOpe.

C 37O Lenbto OH cobpan BCe MMeroLLMecs Toraa CBeAeHrs No CocTaBy
FOPHbIX NOPOA ¥ BbIBEN UX CPeAHWA COCTaB. BnocneacTsum 4nicna, Bbl-
PaXkatoLLyie CpefiHee COoAep>KaHne TOro WK MHOMO 3/1IEMEHTa B 3eMHON
KOpe, N0 NPeafoXKeHNa reoxXMMNKa U MUHepanora akageMmnka AnekcaH-
npa EereHbesnya MepcmaHa (1883—1945) cTanm HasbiBaTb KN3pKaMM.
3TV YNCN3 PACCUNUTBIBKOT MO PE3YNbT3TaM MHOMOYNCIEHHbBIX 3HANN30B
Pa3/IMYHbBIX MUHEPAIOB M FOPHbIX MNOPoA. M03TOMY HEYAMBUTESBHO, YTO
KM3apKW B PasHbIX CMPaBOYHMKEX MOTYT Pas3nnuaThCs: OHM MHOMO Pa3
UTOYHANNCh, 1 PaboTa 3Ta 0 CUX MOP He 33KOHYeHa. Tak, B Hadane XX
BEKA3 K/13PK repMaHmns oLeHrBancs kak 107° %, Ho BnocneacTeum 6bino
MOKa33HO, YTO 3TOr0 3/1IEMEHTa B OENCTBUTENIbHOCTV B MWIIMOH Pa3
Bonble! C cepon e bbino HaobopoT: K Hadany 1930-X T. cumTany, 4To
ee 0,1%, a coBpemeHHoe 3Ha4eHne NoYT BOABOE MeHbLLE.

OavH 13 co3gatenen reoxuMnn Bnagnummp eBaHosny BepHaackuia
(1863—1945), BbicTynas B 1909 r. Ha XIl cbe3ge pUCCKUX ecTecTBOM-
CMbITaTENen 1 Bpayen, ckasan: «B KaXkaom Kanse v NblIMHKE BeLLeCTBa
Ha 3eMHOV NMOBEPXHOCTW M0 Mepe UBENYEHMS TOHKOCTX HalWKX 1Ucce-
[I0BaHW Mbl OTKPbIB3EM BCE HOBbIE Y HOBbIE 3/IEMEHTDI...

B necumHke wnn Kanne, Kak B MMKPOKOCMOCE, 0TPAXKaeTCy 0bLLmM
COCTaB KOCMoCa. B Hel MOryt bbiTb HalaeHbl BCE Te XXe 3/1IEMEHTh,
Kakue HabnoaakTCcd Ha 3eMHOM LWape, B HEBECHbIX NMPOCTPAHCTBAX.
Bonpoc cBA3aH N1b C YNY4dlleHneM 1 YTOYHEHEM MEeTOO0B UCChe-
LLOB3HUS».

3HaunT, BCe 3N1EMEHTbI eCTb Be3ae. [ ToNbKo Hel0CTaTouYHas YyB-
CTBUTENBHOCTb COBPEMEHHBIX METOL0B 3HaNM33 He NO3BONSET onpefe-
MTb UX codepXKaHue. Knapk KWUCIopoda CaMbi Bbicokun — 46,7;
KpemHus — 28,2, sogopoga — 0,14. A knapK peoqanLlero afemMeHTa
PEeHWs COCTaBNAET MUNIMAPAHbIE A0NM NpoLeHTa. To ecTb B 1T Belle-
CTBa B cpeaHem comeputcst npumepHo 107° 1 (1 HaHOrpaMM) PeHws.
Ho Aaxe B 3TOM HUYTOXHOM KOMMYECTBE COAEPXKATCSH TPUIINOHBI aTo-
MOB peHus!

Knapk pagusi moyth B ThiCA4y Pa3 MeHblUe, YeM DEHWs, HO BCe
PaBHO B 1T KaKOro-1bo 0bpa3ua 3eMHOWM KOpbl B CPEAHEM COLAEpXKaT-
CS MUNNAPAbI 3aTOMOB 3TOr0 pedyanillero anemeHTa. A B Tese Yenose-
Ka? 1I13BECTHO, HaNpUMep, YTO MOCTYrN/IeHne pPans B OPraHu3M Yesno-
BEeKa C BO3[UXOM COCTaBnsieT npumepHo 1 dr (demTorpamm,

@Y. Knapk — aMeprKaHCKWA reoxmMuK.

B./. BepHaackuii — pycCKmm reoxMmuK.

1
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KBaAPWUIIMOHHAS YaCTb rPaMMa) B CUTKW. HETPYAHO NOACUNTATh, YTO KaXKAUH CeKYHAY B Ha-
LUV Nerkue NonagaeT ¢ Bo3ayxoM okano 30 aToMoB paans! Beerao e B Tene yenoBeka B cpef-
HeMm copepxunTca 30 nr (NMMKorpaMMoB, TPUANMOHHBIX 0Ner rpamMa) paaus, unn 80 munnun-
apaoB aToMoB!

Moyemy ke 0OHNX 31EMEHTOB B 38MHOW KOPEe MHOrO, 3 APYrix Mano? W nodemy B HaLlew
Fanaktuke (KoTopast BpsSd M CUbHO OT/IMYAETCS OT COCeHWX) pacrnpeaeneHvie 31eMeHToB
COBEPLUEHHO ApYroe, YemM B 3eMHOWM Kope? MoXKeT BO3HWMKHYUTb 1 Takom BOMPOC: KakK 1 Koraa
NOSIBUANCH BCE XUMMYECKMe 3neMeHTbl? OTBeThbl Ha 3TV BOMPOCh! HAYKa CMOMNa AaTb TOMbKO
BO BTOPOW M0JIOBMHE XX BEKa.

Korga noacumTany pacnpoCTPaHEHHOCTb B 3eMHOW KOpe CTabubHbIX M30TOMNOB BCEX 3/e-
MEHTOB (X 13BecTHO 0kono 300) B 33BUCUMOCTY OT COCTaBa UX siaep, TO NoYYUIach 0YeHb
VHTEPeCHas KapTuHa. 3TV AaHHble NpyBeAeHbl B Tabnuue (U3 Hee WCKHYeH KUCIopoM, Ha
KOTOPbIV NPUXOANUTCS MOMOBUHAE MACCh).

YUCJ10 NPOTOHOB B SIAPE YETHOE HEYETHOE YETHOE HEYETHOE
YMCO HENTPOHOB B SIAPE YETHOE YETHOE HEYETHOE HEYETHOE
OBLLEE COAEP>XXAHME, % 21 26 1 0,03

PacnpocTpaHeHHOCTb 3/1EMEHTA 33BUCUT Mpexae BCero 0T YEeTHOCTU YMCNa HEWTPOHOB
B ero aape. CTabunbHbIX HEYETHO-HEUYETHbIX S4ep W3BECTHO TO/bKO YeTbipe — 3T0 94pa Aen-
Tepus (1 npoToH, 1 HENTPOH; NPWPOAHbIA Bodopod cogepxuT 0,02% penTepus), NUTUS-6
(3 NpOTOHa, 3 HETPOHA; COAEPXKAHME B MPVPOAHOM NUTUM 7,4%), a30Ta-14 (7 NpoTOHOB, 7 Hell-
TPOHOB; a30T-14 cocTaBnseT 99,6% Bcero a30Ta), 6opa-10 (5 NpoToHOB, 5 HENTPOHOB; NpU-
POaHbIN Bop cooepxut 19,7% 6opa-10).

ECTb 1 elle 04HO 04YeHb MHTEPECHOe MPOSBAEHNE «YEeTHO-HeYeTHOro 3ddekTa». MHorve
3/1EMEHTbI C HEYETHbIM MOPSAKOBLIM HOMEPOM, T. €. C HeYETHbIM YMC/IOM NPOTOHOB B 9Ape, —
3TO 3/1eMEHTbI-0ANHOYKM: OHW COCTOAT M3 OAHOM0 L CTabunbHOro HYUkNMaa (Bce ocTanbHble
PAMOaKTVBHbI). Takunx anemeHToB 19, cpeamn HUX Top-19, HaTpUN-23, antoMUHKIA-27, hocdop-
31, MapraHeu-55, kobaneT-59, noa-127, uesnn-133, 301070-197 1 ap. B To xe Bpems cyule-
CTBUET BCEro-HaBCEro OAVH YeTHbI 3/1eMeHT-04MHOYKa — 3T0 bepunnuii (Z = 4) ¢ eanH-
CTBEHHbIM CTabubHbIM HUKIMAoOM °Be. OBbIMHO e U 3N1EMEHTOB C YeTHbIM MOPSOKOBbIM
HOMEpoM Z eCTb HEeCKO/IbKO CTabuibHbIX 130TOMOB; PEKOP NpUHaANexuT onosy (Z = 50):
U Hero AecdTtb CTabuabHbIX 1 elle boblle PaANOaKTUBHBLIX M30TOMOB.

/ITak, camble CTabuibHble 94pa COOepXKaT YeTHOe YMC/IO MPOTOHOB M HEMTPOHOB. A cpe-
OV 3TVX 9Aep Hanbonee ctabunbHble cogepxat 2, 8, 20, 28, 50, 82 nnn 126 npoToHoB 1an
HENTPOHOB; TaKMe YMcia Ha3Banm Marnueckummn. Aapa “He, ©0, “°Ca v psg Opyrux aBnstTcs
[BaXdbl Marnyeckumm (Marmyeckoe uvc/io U NPOTOHOB, U HeMTPOHOB), MO3TOMY VX BO Bce-
NEHHOW OTHOCUTE/TBHO MHOTO.

Moyemy >Ke ofHVX 3MeMEHTOB MHOrO, @ ApYrux Mano? W Bcerga nv Tak beino? 1o co-
BPEMEHHbIM NpeACcTaBneHVsaM, BceneHHas BO3HWKIA B pe3ynbTate bosblioro B3peiBa. locne
B3pbIBa CHAuYana 0bpa3oBanvCh NMPOTOHbI (34pa aTOMOB BOAOPOA3) U HenTpoHbl. CnycTts He-
CKOSIbKO MWHYT MOC/1e B3PbIB3, KOrAa TeMnepaTypa CHU3WAACh 40 MUIIMapaa rpaaycos, Ha-
Ya/ICA NPOLIECC HYKEOCKHTE3a — COeANHEHIE MPOTOHOB 1 HEMTPOHOB C 0bpa3oBaHmem bonee

13
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[Be dpkne
3Be3bl

B TYMaHHOCTW
GL 490.

TSKenbIX g0ep. Ha nepBoM 3Tane 0bpa3oBannchk B OCHOBHOM aapa renuns-4. B pesynbtarte
nepBuYHas BceneHHas coctosina u3 saep Boaopoaa (MpymepHo 75%) 1 renns-4 ¢ oveHb Ma-
MOV NPUMECHIO SAep TshKenoro Bogopoaa — aentepus (D, oOVH NPOTOH U OOWH HENTPOH),
rennd-3 v nutns-7/. BceneHHas Npoao/mkana paclumpsaThesi, OCTbIBaTb W CTAHOBMNACh BCe bo-
nee paspexeHHon. Korga temnepatypa ctana Hke 10 000 rpagycoBs, 3N1eKTPOHbI NoAYYmIn
BO3MOXHOCTb COBOMHATLCS C 9apamu, 06pa3ys YcTonumBble aTOMbl BOAOPOAA W refus.
BeckoHeuHoMY pacluVpeHnto BceneHHom nNpoTUBOAENCTBOBA/N CUSbl BCEMUPHOMQ THAro-
TeHwst (rpaBuTaLuK). [PaBUTALIMOHHOE CXXATUE MATEPUM B PA3HbIX YacTAX paspexxeHHon Bee-
NeHHOW CONPOBOXAaN0Ch NOBTOPHbLIM CUSIbHLIM P330rPeBOM: 3HEPris TArOTeHUs nepexoanna
B TEnI0BUK 3Heprut. Hactynmna ctagms MacCoBOro 06pa30BaHNS MepBbIX 3BE3[, KOTOPas
npoao/mkanacb okono 100 MUANMOHOB NeT. ECn Npy rpaBUTALIMOHHOM CXKaTWK TeMNepaTypa
nocturana 10 MUAMOHOB MPaAYCOB, H3YMHANCS NPOLECC TePMOSEepHOro CUHTesa: 94pa Bo-
nopofa (Z = 1) cnmeanuch v NpeBpaLlannck B renwin (Z = 2). «FopeHne» Bogopoda ¢ 0bpaso-
BaHVEM Teninsi — OCHOBHAas peakuums, Aarowlas sHepruo Hawemy ConHuy. MNpu bonee Bbico-
KX TemnepaTypax WoyT peakuuy 0bpa3oBaHus saep nuvTus (Z = 3) 1 HekoTopbix Bonee
TSKeNbIX 31eMeHTOoB. Bce 3T peakumy CONPOBOXA3KTCS BblAENEHVWEM OrPOMHOM0 Kosnve-
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CTBA 3Heprv — B BuAe U3ydyeHns 3se3fdbl. (Peakumn cnvsHus saep uoyT v npu B3pbise
BOAOPOAHOM 6oMbbl.) Moka B 3Be3ae vAUT peakuuy CUMHTe3a, U3nydyeHne UpaBHOBELLVBAET
rPaBUTALIMOHHOE CXaTvie 3Be3fpbl.

Korpa 3aMeTHast YaCTb BOAOPOAA B 3BE3/le «BbIrOPaeT», CUHTE3 renvs 3amMeansaeTcs, CBsi-
33HHOE C HUM U3/1YYeHre UKe He MOXeT UPaBHOBECUTb MPaBUTALIMKD OFPOMHOI Macchl. Cubl
rPaBUTALMM BHOBb CXXVMAIOT 1 Pa30rpeBakdT 3Be3ay, W npu Temnepatype 150 MunnvoHoB
rpaaycoB B ee CaMoW ropsyen LieHTPaNbHOM YaCTX MPOUCXOAUT CAUsSHME saep renvs ¢ ob-
pa3oBaHueM saep Urnepoga (Z = 6). A Bo BHeLLHMX 6onee XonoaHbIX CNosix 3Be3fbl Npoaon-
XKAeTCs CUHTEe3 resins 13 BoAOpPOoAa. 1oc/ie NosHOro McUYeprnaHvs 3anacoB renns HacTynaet
CNeauroLLniA 3Tan CxkaTus 3Be3dbl CUNamy rpaBuTaumMK. I ecnm Macca 3Be3fbl B HECKOSbKO
pa3 bosblie mMaccbl CoMHLa, 0Ha MOXeT Pa3orpeTbCs [0 MANMAPAA rPaaycoB v Bbille. Mpu
TaKMX TeMMNepaTypax NpoMcXoamT CUHTE3 Bonee Tsxenblx saep. Bblaenstouascs B 3Tvx npo-
LIeCCax 3Heprus B BUOE U3NYYeHUs CUIIbHO «pa3ayBaeT» BHELHVEe C/IoU CTapbix 38e3[. 3Be3f-
HbI BETEP, «OUKLLNUIA» C X NOBEPXHOCTW, BbIHOCUT B KOCMWYECKOe MPOCTPaHCTBO CUHTE3W-
POBaHHble 3TUMU 3Be3AaMU XUMIUYECKMe 3/1eMeHTbl. [10 06pa3HOMY BbIPaXXEHW, 3Be3abl — 3T0
siAepHble KOCTPbI, 30713 KOTOPbIX — XMMUYeCcKMe 3nemMeHTbl. Ecnv ke Macca 3Be3fbl He oueHb
Besvka (kak y Hawero ConHLa), TeMnepaTypa Ha Hell HeAoCTAaTOUHO BbICOKas), YTobb! Urnepos

MoBepxHocTb ConHua
€ npoTybepaHueM.
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M KMCAOPOA BCTUMWAX B A3NbHENLLNE PeaKUMX SOepHOro CUHTEe33; Takas 3Be3[4a MOXEeT CTa-
BUNBHO M31YYaThb OYeHb O0Nr0 — MWINMAapAb! NeT.

CvHTE3 9aep B 3Be303X MOXET AaTb TOMbKO 31eMEHTbI C aTOMHbIMW HOMepaMu He bonee
Z = 26, 27, 28 (xene30, KobanbT, HKeNb). Tak YTO aTOMbl XKefe3a B Hallel KPoBW KOr4a-To
BbINN CUHTE3MPOBaHbI B 3Be3aax! Kak >xe nogBuanCh B MPUPOaE BCE OCTallbHbIe XMMUYECKME
3NeMeHTbI? W KaK OHW Monanu 13 3Be3q Ha 3emM/to, B TOM YMC/Ie B Teso YesioBeka?

Ecnv mMacca 3Be3fbl B AecsaTb pa3 bonblie, Yyem y ConHua, TeMNepaTypa B ee LeHTPasib-
HOW YacTy CTAHOBUTCS TAKOW BbICOKOW, UTO TaM CUHTE3VPYHITCA S4pa BM/IOTb A0 Xenesa (Z =
26) 1 Hukens (Z = 28). 13 BCex XMMWYECKMX 3/IEMEHTOB 3TV spa CaMble CTabusibHble. 3T
3H3UUT, YTO PEaKUMM CIVFHNS aOep W CUHTe3a bonee nerkux, Yem >Xeneso, 31eMeHTOB nayt
C BblOENEHVEM 3HEPIUW, TOrOa KaK CUHTE3 Bonee TsSKenbIX 31eMeHTOB TpebyeT 3aTpaT 3Hep-
rin. [103TOMY B 3BE3043X, AOCTUTLLKX «)KENe3HOW» CTaauK Pa3BUTNS, NPOUCXOAAT ApaMaThde-
CKMe COobbITWS: BMECTO BblOENeHVS 3Hepruv MAET ee NorfoLWeHre, YTo CONMpPoBOXKaaeTCs bbi-
CTPbIM MOHWKEHWEM TemMnepaTypbl 1 CBETMMOCTW. A CamMa 3Be3[a CXKUMAaeTCs [0 O4eHb
MasneHbKoro 06bema; 3TOT MPOLeCC Ha3blBAeTCs PaBUTALMOHHBIM Kosnancom (oT siam.
collapses — ocnabeBLwWi, 0ApSXIEBLLNIA, Pa3pyLLEHHbI). B 3Tom npouecce obpasyeTcs bonb-
LLIOe YMC0 HEMTPOHOB, KOTOPble bnarogapsd OTCUTCTBMK 33psiaa Ierko MPOHWKAKT B s4pa
BCEX VMMEHLLMXCS 3NEeMEHTOB, B TOM YMC/e XKene3a 1 ero cocegent. B 9ape n3bbIToUHbIN Hel-
TPOH NMpeBpaLLaeTcs B NPOTOH (MX Macchl 6a13kK). Ho NPOTOH 3apsikeH, No3ToMy B pe3usb-
TaTe TaKoro NpoLecca U3 3leMeHTa C HoMepoM Z 0bpasyeTcst 3NeMeHT ¢ HomepoM Z + 1. Tak
NOSIBNAKTCSA BCe boee TsKenble XMMUYEeCKne 3ieMeHThl, CIedyroLlme 33 »Kene3oMm.

KONNANC 3BE3AbI 3AKAHYUBAETCA PAHAWO3HbIM
B3PbIBOM, [1P11 KOTOPOM

B KOCMNYECKOE MNMPOCTPAHCTBO
BbIBPACBIBAETCHA 10 90% EE
MACCHI.

Tak NosiBNSETCS CBEPXHOBasi 3Be3/a (0BbIUHO rOBOPST MPOCTO: «CBEPXHOBAS»), SPKOCTb
KOTOPOW MOXET BbITb bosblie CYMMapHOW SPKOCTU MUANMAPAOB 3Be3[. HeBOOPUXKEHHbBIM
rnasom 33 nocnegHve 2000 net Noan BUAENN He MeHee OeCATV CBepPXHOBbIX. OOHY M3 HUX
OMWCann KNTaMckne n apabckmne acTpoHoMbl B 1054 1., 3Ta cBepxHoBas dana KpabosuaHyo
TUM3HHOCTb. B pe3ynbTaTe ropeHns 1 B3pbiBa 3Be3[ MHOXECTBO XMMUYECKMX 3/IEMEHTOB M0-
NafaeT B Mex3Be3AHYo cpeay. A Janblie BCe NMOBTOPSAETCH CHaJana: OCTaTKNA CBEPXHOBbIX
KOHOEHCVPYTCS B MI0THbIE 06Pa30BaHMS, 13 KOTOPbIX MO AEVUCTBUEM PaBUTALIMOHHBIX CUN
BO3HVKAOT 3Be3/ibl HOBOrO MOKOMEeHUs. 3Tu 3Be3fbl (K HUM NpUHAONexXuT v Hawwe ConHue)
C CaMOro Hauyana Yxxe COLEP>XAT B CBOEM COCTaBe MPUMECH TSKESbIX 3/1EMEHTOB. 3TN Xe
3M1EMEHTbI COMEPXKATCH U B OKPYXKAHLWMX 3TV 3BE3[bl ra330MblIeBbIX 06/1aKax, U3 KOTOPbIX
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0bpa3yroTcs nnaHeTbl. W ecnm ¢ MOMeHTa BosbLLIOro B3pbiBa MPOLLIO 0KoMo 14 MUAMapaoB
neT, To Bo3pacT COMHEYHOW CUCTEMbI 3HAUUTENBHO MEHbLIE — OKO0 5 MWNAMapaoB NeT.
CylecTByeT obulee npaBwno — Yem bonbliue 3apsa sapa Z, To eCTb YEM OHO TSHKesee,
TeM MeHblUe TakuxX HUKNMaoB Bo BceneHHon. OOHAKO 3TO MPaBW/IO BbIMNOSHSAETCS He BCeraa.
Hanpumep, B 3eMHOW Kope Mano nerkux Huknmoos ©Li, °Be, °B, "B. NpeagnonaratoT, Y4To 3Tn
HYKIMObl N0 pAay MNPUYMH He Moryt 06pa3oBaThbCsl B HeOpax 3Be3[d, @ «OTKasbiBAKITCSA» OT
bonee TaXenbIx g94ep B MeX3Be34HOM MPOCTPaHCTBE Mo AENCTBMEM KOCMUYECKMX NyYeit.
TaknM 0b6pa3oM, COOTHOLLIEHWE Pa3/INYHbIX 3/1IEMEHTOB Ha 3emsie — OTro/0CoK BUPHbIX Npo-
LIeCCOB B KOCMOCE, KOTOpble NMPOUCXO0OWAN MUNIAapab! NeT Ha3ag, Ha bonee no3gHMX 3Tanax
pa3BuTUa BceneHHowm.
YT0oBbl NOHATH OCOBEHHOCTI pacnpeaeneHnst 3/1eMeHTOB B 3eMHOM KOPe, HUXXHO U4ecTb,
YTO KOraa-To Halla NAaHeTa bbila X0N0AHbIM ra3onblneBbiM 061akoM. [1py 3ToOM BCe XvMminde-
CKMe 3/1eMeHTbl B HeM bblny pacnpedeneHbl bonee nanm MeHee paBHOMEPHO. [locTeneHHo 33
CYET rPAaBUTALIMOHHBIX CU CXKATUS, 3HEPrAM PAcnana PaaVoHUKAMAOB W HEMpepbiBHOM 6oM-
BapAnpoBKK acTepouaamMn 3TOT BPALLAKLWMIACS AP Pa3orpesics Tak, YTO COoAep allmecs
B HEM MEeTaIMYECKMe XXene3o 1 HUKeNb PAchNaBUANCL M HAYaN KOHLEHTPMPOBATLCS B LIEH-
TPanbHOM YacTyk, 06pa30BaB TsHKenoe 94p0 W BbITECHUB bonee nerkne 3neMeHTbl BO BHeLIHWe
cnov.. B pesynbtate nout 95% Macchbl 3eMHOWM KOpPbl COCTaBAAT SIErkne 3NemMeHTbl — OT
Boaopoaa (Z = 1) go kanbumsa (Z = 20), a a4po 3em-
nn cocTouTt Ha 90% 13 xenesa 1 Ha 10% un3 H1Kens.
>Kene3soHukenesoe 94po 1 CO303eT MAarHUTHOe rnosne
3emMnu, 3almLialolee ero 0T KOCMUYECKUX YacTuL
BbICOKOW 3HEPrn. 3TOT «MArHUTHbIA» 3aLWUTHBIN
3KPaH QuYeHb BaXKeH A1 XKW3HW Ha 3emse.

NEPUOOANYECKAA TABJTINLIA
XNMNYECKUX 3JTEMEHTOB
O MEHOEJIEEBA

Bbl npounTaeTe 060 BCEX XUMUYECKNX 3/1EMEH-
TaX — 0 NPOUCXOXAEHUM UX HA3BaHWIM, UCTOPUN
OTKPbITWS, CBOWCTBAaX W B KaKMX OTPACcAsSxX Mpo-
MbILLUEHHOCTN MAW CEeNbCKOro X034MCTBa MX MpW-
MeHSAT Nran. MHorne CBOMCTBA 3/1EMEHTOB Bblu
n3yyeHbl ewle B XIX Beke, 0 YeM CBUAETENbCTBYKT
LUMTaTbl W3 KACCMYECKOro yuyebHuka AMuTpus
IBaHoBMYa MeHaeneesa (1834—1907) «OcHoBbI
XVIMUWY; OHW NPUBOAATCS MO 8-My n3aanmio 1906 .
B 370 nocnegHee NpuKWU3HEHHOE W3O3HWE TeHW-
anbHbIM pycckunm xmmuk . V. MeHoenees nome-
cTun cumBonbl 71 anemenTa. CoBpemMeHHas epuo-
anyeckas Tabnuua codepxut 118  M3BECTHbIX O.W. Mengenees — BenVKUi PYCCKUM XMMUK.
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MEPUOANYECKAA CUCTEMA

MOPAKOBbIA HOMEP
CHMBOJ1 INEMEHTA
HA3BAHHE I/EMEHTA

OTHOCWTE/IbHAR
ATOMHAA MACCA

PAZIHOAKTHBHOCTb

| = S-IEMEHTDI
| = P-3/IEMEHTDI
" = D-/IEMEHT
I = F-INEMEHTDI
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XUMUYECKUX 3n1eMeHToB. OHU pa3buTbl Ha 7 nepwodoB 1 18 rpynn (B CTapbiX BapuaHTax
Tabnuupel BbI10 8 rpynm, YacTb KOTOPbIX BbiNa pa3buta Ha noarpynnel A 1 B). Ha3saHug
yeTbipex 3anemeHToB (C Homepamu 113, 115, 117 1 118), nonyueHHbix B 2002—2010 rr. B Poc-

cum 1 CLUA, odunumanbHo Noka He YTBepXXaeHbl.

MEPHOAWYECKAA TABJIWLA A. H. MEHAENEEBA
COAEPXHT OYEHD MHOT0 WHAOPMALIUH.
HY>XHO TOJIbKO EE YBVAETb.

B kaxnon knetke Tabnvupbl NOMeWeHbl CUMBOA 3/1IEMEHTa, ero Ha3BaHWe, NMOPSAKOBbI
HOMep Z W OTHOCUTENbHAsi 3aTOMHas Macca A. MacChbl aTOMOB M3BECTHbI C OYEHb BbICOKOW
TOYHOCTbH, HO BbIP3XaTb MX B rPaMMax HeyaobHo. Hanprmep, Macca aTtoma TshKenoro ane-
MeHTa ypaHa-238 coctaengeT 3,952 10722 r. [1o3ToMy Maccy aTOMOB BbIPaXKakT B OTHOCK-
TeNbHbIX eAVHMLAX 1 0Bo3HauatoT A (bykea r — OT nart. relativus — OTHOCUTESNbHbIN); 3TO
be3pa3mepHast BEMUMHE, NOK3a3bIB3aKOLLAS, BO CKOMbKO Pa3 Macca A3HHOro atoma bosblue
M3CCbl APYroro atoma, NPUHATOrO B Ka4YeCcTBe CTaHA3PTA. 33 CTaHA3PT B HACTosLLee Bpems
NpWHATa 1/12 4acTb MacChbl C3MOMO PACMpPOCTPaHEHHOr0 B OPraHMYeckoM Mype HUKnaa —

yrnepona-12.

B Tabnunue aToMHble MAcChbl 3/1EMEHTOB UKa3aHbl C Pa3HON
TOYHOCTBHO. [1POUCXOANT 3TO MOTOMY, YTO BOMBLUMHCTBO 3/1EMEH-
TOB B MpMpoae NPeacTaBAeHO HECKOMbKMMK CTabubHbIMA 130-
TONamu, MpUYEeM UX COOTHOLLEHME B Pa3HbIX MecTax 3emnu He
NOCTOSIHHO. Hanpumep, aToMHble Macchl Bogopoada (H) v Tsxkeno-
ro Bogopoaa — aentepus (D) M3BECTHbI C UCK/HYNTENBHO BbICO-
Kow ToyHocTbro: 1,007825035 anga H n 2,014101779 ona D. Ecnn
bbl cooTHoweHne H 1 D B npupoae Be3ae 1 Bceraa bbino nocto-
SHHbIM, 3TOMHUK MacCy NPMPOAHOro BOAOPOAa TOXKE MOXHO bbl-
N0 bbl paccumTaTb C OYeHb BbICOKOW TOYHOCTbH. HO 3T0 He Tak:
bonee nerkvie Monekynbl H,O NCNapatoTCa C NOBEPXHOCTU MOpew
N OKeaHoB HEMHOro Jfierye, 4yeM Mosiekysbl D2O n HDO; B noa-
3eMHbIX BOA3X OHM YyTb BbICTpee MpoCavMBatOTCS Yepes3 Mecok
n Apyrve nopofdbl. o3TomMy ec/iv onpefendars aToOMHUK maccy
NPUPOOHOro BOAOPO/a B PA3HbIX MECTaX 3eM/n, TO N0NYYaTCH He-
MHOMO Pa3Hble 3HaYeHus.

[puron npumep. NprpoaHbIA X10P COCTOUT M3 OBUX M30TO-
no.: *°Cl (75%) n ¥Cl (25%). YcpeHeHHas aTOMHas Macca X/10pa
A = 3545. M3mepatb ee ToyHee HeT CMbICMa: B MOPCKOV Boae
1 B KAMEHHOW COMM COOTHOLEHME M30TOMNOB X/10pa BYAeT HEMHO-
ro pasHbIM. [lpyroe Aeno 31eMeHTbl-0ANHOUKY, NPeacTaBeHHble
B npupoae Bcero oaHvM HUknnaom (°F, 2Na, Al 3P v op.). Ans
T3KVX 3/1EMEHTOB 3HaueHne A MOXXHO OMpeaeNnTb C BbICOKON TOY-

ABTOrpad nepeon Tabnuubl 31EMEHTOB
. V. Mengeneess, 17 deBpang 1869 .
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HOCTbIO, HanpuMep Ang HaTpua A = 22,98976928(2) (undpa B ckobkax YkasblaeT Ha Mo-
rPEeLIHOCTb U3MepeHnst B NoCieHeM 3HaKe).

Ing anemeHToB € Z > 83, T0 €CTb MOC/Ie BUCMYTS, 3HaYeHWst A 0BbIYHO CTOSAT B CKOBKaX;
TO e Mbl BUOMM Oaa TexHeumns (Z = 43) n npomeTus (Z = 61). Y 3TUX 31eMeHTOB HeT Hu
0[IHOro CTabuabHOroO M30TON3, B MPUPOAE OHM MPAKTUYECKMU He BCTPEYarDTCH, U ANS HUX UKa-
3bIB3IOT He 3HaYeHne A , @ MaCCOBOE YMC/I0 CaMOro A0/TOXKMBYLLEr0 13 N3BECTHbIX M30TOMOB.
EcTb elle o4Ha NpUUMHA NMOMECTUTb 3TV YMCAa B CKOBKM. Korga oTKpbIBatOT HOBbIM paavo-
AKTMBHbIN 3M1EMEHT, TO M0YYaT BHauYane AMlb OOWH U3 ero M30ToMnoB. Ho BMocneacTBum
YaCTO CMHTE3UPYHTCS M30TOMbl C HOMbLIMM BPEMEHEM XW3HW, 1 TOMAa YMCI0 B CKODKax 3a-
MeHsIOT. Hanpumep, ans aybHua (Z = 105) B Tabnuue 1983 r. ctosno [261] (nepuon nonypac-
naga 1,8 c.), B Tabnvue 2000 r. — [262] (nepviof nonypacnada 35 c.), B Tabnvue 2013 r. —
[268] (nepuopn nonypacnaga 32 u.).

Y HECKO/bKMX PaAV0aKTVBHbIX 31eMEHTOB, Hanpumep U Topus (Z = 90) 1 ypaHa (Z = 92),
eCTb M30TOMbl C 04eHb BOMbLIMM BpEMEHEM XW3HW. [103TOMY A9 HUX MOXKHO C AOCTaTOYHON
TOYHOCTbHO 0MpeaennTb OTHOCUTEIbHYD aTOMHUK Maccy.

Becbl, CKOHCTPYMPOBaHHbIE

[O.1. MeHpeneesbim

[N B3BELUVBAHNUS ra3006pa3HbIxX
1 TBEPObIX BELLeCTB.




l BOJ0POA

Bo nopo n Bodopod npedcmasnsiern npumep 2a3d, Ha nepsbil
8327150 He omJ/uyaroulezocs om Bo3dyxa. Ommozo He-

1 ,008 MydpeHo, ymo [lapauensc, omkpeliswud, 4mo npu ded-

CMBUU HEKOMOPbLIX MemasioB Ha CePHYK KUCI0MY No-

Knapk, r/T 1400 Jiydyaemcs B03dyxoobpa3Hoe Bewecmso, XOpowo He
MnoTHoCTb, r/n 0,09 onpedenun e2o omJiudusi om Bo3dyxa. [elicmaumesibHo,
t kunenus, °C 2529 Bodopod becusemeH U He uMeem 3aNaxd, MAK XXe Kak

U B0O30yx; HO, npu bauxadwem 3HakoMcmse ¢ e20 ceoU-
CMBAMU, 3MOM 203 0KA3bIBAEMCS COBEPWEHHO OmJiuYy-
HbIM 0M BO30yxa.

J. V. MeHdenees.

Bogopod — eOMHCTBEHHbIN 3/1eMEHT, M30TOmMbl KOTOPOro MMEHT CBOM Ha3BaHug: 'H —
npotuii (0T rpey. protos — nepsbiin), °H (D) — gentepuir (0T rpeu. deuteros — BTOpOWA), °H
(T) — TpuTwin (0T rpeu. tritos — Tpetun). CogepaHune aenTepust B NpYpoaHOM BoAOpoae He-
noctogHHo: o1 0,001 o 0,0016%.

Obnactb MNOHM3MPOBAHHOI0 BOAOPOAA B raiakTnke TDegI'OJ'IbHI/IKa.
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TpuTWiA paavoakTviBeH (neproa nonypacnaaa 12,3 roda), oH 06pa3yeTcs B BEPXHUX Co-
gx aTMocdepbl Nof AerCTBMEM KOCMMYecKoro obnydeHus. B goxkaeson Boge Ha 1 atom °H
npuxoamTcst npumepHo 10% (KBUHTWMAMOHOB) aTomoB H.

MNoTHOCTE BOAOPOAA MPWU HOpManbHbIX ycnosusax 0,090 r/n, 370 CaMbll Nerkuii ras,
OH B 14 pa3 nerye Bo3agyxa.

[py CUIBHOM OXN3XKAEHWUM BOLOPOL CTAHOBUTCH XWUIOKMM, @ 33TeM TBepAbIM. Temnepa-
Typa nnaenenHns Boaopoaa —259,1°C, Temnepatypa kuneHns —252,9 °C. XKuakun sogopoa —
CaMast nerkas XnakocTb, 1 nTp ee Becut Bcero 67 1 (npu Temnepatype —250 °C), a TBepabIN
BOAOPOA — CaMoe Jlerkoe TBepaoe BellecTBo: ero nnotHocte 0,076 r/cm. PacTBopUMOCTb
Boaopoaa B Boae npu 20 °C 18,2 mn/n. Booopoa XOpoLIo pacTBOPSIETCS B HUKENe, NNaThHe
W nannaguu. MNpoHVKaT MOMeKY bl H, yepes MHore mMatepuiarbl. [103TOMY pesyHOBbIN LLa-
pVIK, HAOUTBIM BOAOPOAOM, «XULEeT» HaMHOMo BbICTpee LWapuka, H3AYTOro BO3AYXOM.

Booopoa o4eHb 6AM30K K MAEaNbHOMY ra3y: Npu HOPMasbHbIX YcaoBusx 1 Mosb BOOO-
POa 3aHUMAET 0bbeM 22,42 11, UTO MPAKTUYECKN He OT/IMYAETCS OT TEOPETUYECKOro 0bbemMa
079 naeanbHoro rasa (22,4138 n).

B unctom Buae BoLopo[ BnepBble Noayuna B 1766 1. aHFMACKUA XUMUK 1 D13KK [eHpu
KaseHovw (1731—1810). Ho 33gonro Ao 31oro 06pa3oBaHvie BoAopoaa Habnwodan dunvmn
Aupeon TeodpacT BombacT doH IoreHrenM, oH e Mapauensc (1493—1541).

(/1080 «B0J0PO/1» (POX/IAIOLLMH BOAY) -
KANbKA C OPAHLY3CKOr0 HYDROGENE.

3TO CJTIOBO MPUAYMAJT
3HAMEHUTBIV ©PAHLIY3CKII
XMUK A. J1. TABYA3bLE, NPOU3BEAA ET0
OT IPEY. HYDOR — BOJA M GENES = POM/IEHHbIA.

J1aBya3be BnepBble [0Ka3a/, YTO BOO3 COCTOUT M3 BOOOPOAA W KUC/IOPOAa.

B npvpoae BoOOpOo4 MPaKTUYeCKW BCEraa CBSA33H C APYrMMN 3M1EMEHTaMW, Yallle BCEro
C KvcnopoaoM (Hanpumep, B Bofde) W yrnepodoM (B OpraHMyeckmx coefimHeHusx). B Buae
COeVHEHUI C YrnepoaoM BOAOPOL BXOOWT B COCTaB HEMTW, NPUPOOHbBIX M330B, BCEX XXMBbIX
opraHu3mMoB. CBOBoAHbIM BOAOPOL BCTPEUAETCH B HEDOMbLUMX KONMMYECTBAX B BUIK3HUUYECKMX
ra3ax, HO Nerkum ras buICTPO MoOKWA3eT atMocdepy, Yyxoasd B KOCMUYECKOE MPOCTP3HCTBO.
B opraHv3me cpeaHero YenoBeka (70 Kr) cogepXXmTcst 0Kono 7 Kr BOAOPOaa.

[py KOMHaTHOW TemMnepaType BOAOPOL MAano akTVMBEH W pearvpyet ToSbKO C (hTOpOM,
3 Ha CBETY — C XJIOPOM. B CMecdx € KMCIopodoM v C BO3QUXOM BOACPOL NMPW CoOepXXaHnn
bonee 4,5% 06pa3yeT B3pbIBUATbIE CMECU («rPeMyuiin rasy). BapbiB MOXET NPOU30ATY OaXe
0T MaSIeHbKOW UCKPBbI.
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CKopoCTb 3BUKa B BOAOPO/E NOYTH B YETbIpe pa3a Bbllle, YeM B BO3OUXe. EC/M BOOXHUTb
BOOOPOA W MPOWM3HECTM HECKOJSIbKO C/0B, TO 3BUK [A3XE HM3KOro MUXKCKOrQ ronoca bypet
HEeecTecTBeHHO BbICOKMM. OOHAKO BAbIXaTb BOAOPO[ HEDE30MaCHO: B NIErKMX OH CMELI3eTcs
C OCTaTKaMV BO3ayxa 1 0bpa3yeT B3pbIBYaTYD CMech. I ecnv npuv Bblaoxe NobanM30CcTu OKa-
XKETCS OroHb...

IMEHHO TakK CNy4niIoch ¢ GPaHUY3CKUM XMMUKOM, AMPEKTOPOM [apUXCKOro My3es Hay-
kv KaHom ®paHcya Munatpom ae Posbe (1754—1785). OH pewunn npoBepuTb, Y4TO BUOET,
eCc/v BOOXHYTb BOAOPO/,; 40 HEr0 HUKTO TaKoro aKCnepuMeHTa He nposoam. OH BOOXHYN 3TOT
ras, a3 33TeM BbIAOXHU/ ero Ha OroHb CBeYl, OXnaasd UBMAETb BCMbIWKY nnaMenn. OQHaKo
BOOOPO[ B ero nerknx 6ol CMelwaH ¢ Bo34yxoM, U MPou30Len CUIbHLIM B3pbIB. «S ayman,
YTO Y MEHs BblneTenn Bce 3ybbl BMECTE C KOPHAMW», — MWCan OH BMOCNeACTBUW, OYEHb [0-
BOJIbHbIM OMbITOM, KOTOPbIA YYTb HE CTOWU EMY >KM3HW.

I BCe e 0TuasiHHas CMenocTb norybuna yuyeHoro. B Hosibpe 1783 . oH NepBbIi B MUPe
(B COMpOBOX/AEHUM apMernckoro oduLiepa Mapkin3a A'ApnaHaa) CoBepLUvn nyTellecTsue Ha
BO3AYLLUHOM LIAPE; 33P0HaBThbI MPOBENW B BO3AYUXe 25 MUHYT, NOOHABLIMCE Ha BbICOTY 1 KM
1 nponetes okono 10 kM. Po3be 130bpen wap ¢ Asyms 0bosoukamu: B 0aHoM Bbln BOAOPOL,
B PYron (HUXKHEN) — ropsaunin Bo3ayx. Takas KOHCTPUKLMA MO3BOMSAAE 3KOHOMUTb [10POron
BOOOPOA. [epBbIv NoneT npolen bnarononyyHo. OgHako B nioHe 1785 1. Po3be pelunn nepe-
neTeTb JIaMaHLL, HO L3P 3aropency, U ydeHbln, He gocturumin n 30-neTHero Bo3pacTa, norub
BMECTe CO CBOWM CNUTHMKOM [TbepoM PomeHom.

K Bonblumm >epTBaM MpuBESO BOCM/1aMeHeHne B Mae 1937 I. MMraHTCKoro Hemewukoro
ampwxabnsa «mHaeHbupr» — B HeM bbino 190 000 kybomeTpoB Bogopoada. Toraa norubnm
35 uenogek. ocne MHOMMX HECYACTHbIX CYYaeB BOAOPOA B BO3AUXOMNIaBaHUM HoMblie He
MCNONB3YHT, ero 3aMEeHSKT reieM WanM ropsynM BO34UXOM.
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1 Hosi6ps 1952 r. CLUA BnepBble B MUpe UCMbITann TepMosaepHoe B3pbiBHOE YCTPOMCTBO Ha aToe 3HMBETOK.

B NpoMbIWAEHHOCTX BOAOPOA NOMYYaroT B OCHOBHOM B PeakLMi MeTaHa C BOAAHbIM MNa-
POM TpW BbICOKMX TemnepaTypax. MnpoBoe NMpor3BoACTBO BOAOPOA3 COCTaBASET okoso 60
MWUIMOHOB TOHH. OCHOBHOE €ero NPUMEHEHNE — CUHTE3 aMMM3Ka, KOTOPbIA HUYXEH A1 npo-
M3BOACTBA YO0BPEHNI, B3PbIBUSTLIX W NEKAPCTBEHHBLIX CPEACTB Y MHOMMX APYrnx BELLECTB.
BoagopoaHo-KuciopogHoe nnams gaet Temnepatypy Bbie 2000 rpaqycos, YTo UCMoNb3yaT
B MPOW3BOACTBE W30/ N3 KB3PLIEBOIO CTEK/A.

B nabopaTtopusx 1 B NPOMBILLIEHHOCTY LUMPOKO UCMOMNb3UETCS PeaKLMS MaPUPOBaHNS —
npucoeanHeHve Boaopoaa K pasndHbIM coeanHeHnaM. C NOMOLLIbH MMOPVPOBaHNS 13 XKUOKNX
PACTUTENbHbIX M3acen NonyyaroT TBepable XMpbl. BocCTaHoBNEHWe BOOOPOAOM MCMONb3YT
0719 NONYYEeHUs PEHNS, BONbMPaMa, MONMbAEH3 W MNSTUHOBLIX METANSIOB W3 X COEANHEHW.

Bonblive HaaeXabl BO3MarakTCs Ha BOAOPOAHUK 3HEPreTnky. Tak, B TOMIMBHbLIX 3e-
MEHTaX MPOUCXOOUT «XON0OHOEe» FOPeHne BOAOPOA3, 3HEprus KOTOPOro HemnocpeaCTBEHHO
NpeBpaLLaeTCy B 31eKTPUUECKU0 3Hepruto. Takow npouecc uMeet Bblcokui KI/, a ero «Bbi-
xnon» — 6e3BpeaHbI BoAsHOW nap. OOHaKO WNPOKOMY PACNPOCTPaHEHNIO BOOAOPOAHOM 3HEp-
FeTUKM NPensaTCTBYET BbICOKAy CTOMMOCTb MPOM3BOACTBE BOAOPOAE, TPUOHOCTL U OMNACHOCTb
ero XpaHeHnst 1 TPAHCNOPTUPOBKM. TEM He MeHee UXKe CO3[4aHbl 3KCMepUMEHTalbHbIe aBTO-
MObUAM 1 aBTOBYCHI, paboTatolime Ha BOAOPOOHbIX TOMMBHbLIX 31eMEHTaX.




METAJI/Ibl

Mooasndrollee 6OMbWMHCTBO XMMUYECKUX 3/1EMEHTOB — METa/bl. B ApeBHOCTA Hbino
N3BECTHO BCEro CEMb METaNIoB. /1 KaX bl aCCOUMMPOBANCS CO «CBOEW» MNaHETOW, KOTOPbIX
ToXe BbIN0 N3BECTHO ceMb: «CeMb MeTannoB Co34an CBeT Mo Yvcay cemu nnaHeT». ConHue
0/IMUETBOPSANO 30M10T0, JIyHa — cepebpo, Mapc — xene3o, BeHepa — Megp, HOnutep —
01080, CaTypH — CBUHeL, MepKypuii — pTyTb. IM COOTBETCTBOBA/IM TaK>XXe rPeyeckmne 1 pum-
ckue boru: Menvoc (Conb), Aptemmaa (Aunana), Apec (Mapc), AdpoanTa (Benepa), 3esc (HKOnu-
Tep), KpoHoc (CaTypH).

[encTeuTenbHo, 301070 bnectut, kak ConHue Ha Hebe, a cepebpo — kak JIyHa; Mapc
VIMEeT KPacHOBATbI LIBET, Kak >Kefe3Has oKannHa (MoBepxHOCTb Mapca MoKpbITa OKCUAOM
enesa); BeHepa — o4HO 13 Kpacueenwmx HebecHbix Ten (Adpoanta — BOrvHS KpacoTbl),
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MeTtannbl

ConHue JlyHa Mapc
3onoTo Cepebpo Xeneso

r/cm®
Ton-3 caMbIX NOTHbI.

Wpuawia Dcﬁ_
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HOnutep — camas bonbluas MnaHeTa, 8 3eBC — MoBeNuUTeNb BOroB; PTUTb MOABMXKHAE, Kak
BECTHMK BoroB Mepkypui. Monaranu, YTo Kaxkabii MeTan1 3apOXXaaeTcs B Hedpax 3eMnv noa
[OENCTBMEM MPOHUKAKOLWMX TUOa Y4Yen «CBOero» HebecHoro Tena. 3Ta MUCTUYECKast CBA3b
Ka3anacb HACTONbKO BECCMOPHOW, YTO MHOMME anxXMMUKKU OTKa3blBalWCh MPU3HABaTb CyLlie-
CTBOBaHME BHOBb OTKPbIBAEMbIX METaI0B (LUMHKa, BUCMUTA U [P.), TaK KaK A9 HUX «HE XBa-

Tasio» COOTBETCTBYOLLEN MNIBHETHI.

Mo onpegeneHvto Muxanna Bacunbesrua JlomoHocosa (1711—
1765), MeTannbl — CBeT/ble TeNa, KOTopble KOBaTb MOXHO. OOHaK0
He BCe MeTassbl KoBKMe. CoBpeMeHHas Hayka [0baBsgeT Takmne CBon-
CTBa, KaK BbICOKME Tenao- M 3/1eKTPONPOBOAHOCTb, boMbLasd naoT-
HOCTb, BbICOK3s TeMMNepaTypa NiaBAeHns. Ho v no 3TMM CBOWCTBaM
Pa3bpoc Y pa3HbIX METAN0B Bennk. BOT Kak pacnonarakoTcs MeTas-
fbl N0 TeMMNepaTypam nAaBIeHns, MNIOTHOCTU U 3/1eKTPONPOBOAHOCTY
B Nopsake UbbIB3HUS 3TUX CBOWCTB.

[MI0THOCTb METAJIJIOB (T/CM?3)

Mo NAOTHOCTV PACcMofOXKEeHWe MeTasfIoB YacTo CUSIbHO OT/u-
YaeTcs OT MX PAcMooXeHUs no TemnepaType nnasneHns. Okasbl-
BAETCSH, MeX/AY MIOTHOCTbIO 1 TeMnepaTypoi NaaBieHns MeTansia
HET MpsSIMO 33BMCUMOCTU. HanpuMmep, 0OVH W3 CaMbIX TSXeblX
MEeTaNnoB — 30/10TO MO TemnepaType NaBfeHVst 3aHMMaeT Ao0-
BOJIbHO CKPOMHOE MeCcTO, a TSXKesbll MeTann Tafaun — OOuH 13
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Benukun pycckun yyensin M.B. JToMoHOCOB.

Hanbonee nerkonaaBkux. V1 HaO6ODOTZ QYEeHb NIErkKn TUTaH OTHOCUTCS K TYronjaaBknm me-
Tannam. A UCKIHYUTENBHO TUFOI'U'IaBKl/H?I UMPKOHMI MOYTY BABOE Jierdye JerkornsaBkoro
CBMHUa. CneﬂgeT T3KXXe OTMETWUTb, YTO MJIOTHOCTb METasNa, ecsi U3MepsTb ee C BbICOKOM
TOYHOCTbH), CU/IbHO 33BUCUT OT €ro YMCToTbl. Tak, Aaxe Hebonblve npnMecn nnaTtuHbl,
OHOI0 M3 CaMbIX TSXKESbIX METas0B, MOXET WU3MEHUTb MAOTHOCTb Bonee TaXenbIx —

npnana n oCMmn4.

IR 226 RH 124 Ccu 90 CR 7,2 GE
0s 226 RU 124 co 89 ZN 71 TI

PT 215 PD 12,0 NI 8,9 CE 6,8 BA
RE 210 TL 1.8 cD 8,7 SB 6,7 AL
AU 193 TH n7s NB 86 ZR 65 SR
w 19,3 PB 13 FE 79 LA 6,1 Cs
U 190 AG 105 MN 7.5 61 BE
TA 16,7 MO 10,2 IN 7.3 GA 59 MG
HG 136 BI 97 SN 7.3 AS 58 CA

<

53
45
36
27
2,6
19
18
17
16

RB
NA

LI

16
10
09
05
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w

RE
0s
TA
MO
NB
IR

RU
HF

TEMTMEPATYPA TIJTIABJTEHINA METAJIJ10B*, °C

3422
3182

3045
3020
2623
2477
2466
2335
2233

RH
v

CR
ZR
PT
TH
TI

PD
sc

1965
1910

1907
1855
1769
1756
1668
1556
1541

FE
Y
co
NI
BE
MN
u
Ccu
AU

1538
1526
1495
1455
1287
1246
135

1085
1064

AG
GE
CA
LA
AS
SR
BA
AL
MG

962
938
842
921

817

769
727
660
650

SB
ZN
PB
cD
TL
BI
SN
LI
IN

631
419,6
3275
3211
3038
2714
2319
180,5
156,6

NA
K

RB
GA
Cs
HG

97,7
634
35
29,8
284
-38,8

* [1na cambix TYroniiaBkKnx MeTasiyioB TOYHO U3MepUTb TeMrnepaTypy rjaaBneHnda Tpyn-
HO, MO3TOMY B Pa3HbIX CMNPaBOYHMKAEX A3dHHble MOryT Pa3/iNyYaTbCA H3 AECATKN rpagyCcoB.

AG
Ccu
AU
AL
BE
CA
NA

MG
RH

631

60,7
45,6
37,6
284
23/

220

218
216

3JIEKTPOMNPOBOAHOCTb METAJ1IJ10B
(OTHOCUTENBHO PTYTU) MPU O °C

w
IR
MO
co
ZN
K
NI

CcD
RU

19,2
191

18,7
16,9
16,5
15,4
153

13,3
13,2

IN
LI

FE
0s
PD
PT
SN

RB
TA

15

10

10,9
9<
9,6
9,6
8,4

8,3
7.6

TH
CR
NB
TL
Vv

Cs
RE

PB

7.2
6.7
58
58
52
52
50

49
4,5

SR
GA
YB
HF
BA
MN
SB

ZR
Tl

4,
35
3/
3/
26
24
24

23
272

CE
HG
BI
GD
MN
GE

16
13
10
09
07
0,5

0,0002



LEJIOYHBIE METANbI

JIUTHA

"L

"“T"ﬁ Jlumuld ecmb cambld neekud mMemass; OH umeem

ydenbHbIU Bec 0,59, Bciedcmaue Ye2o naasaem daxe Ha

6 94 Hegomu; nnasumcs okoso 185° Ho He ynemydusaemcs
I

NPpU KPAcHOKa/U/IbHOM >xape. Lisemom oH HanomMuHaem
Hampud U, nodobHo emy, umeem >enmeild OMMEHOK.

Knapk, r/T 20
MnoThocTs. r/eM® 053 . V. MeHdenees. OcHOBbI XUMUU.
t nnaBneHus, °C 180,5

Korpga B 1817 r. 25-neTHui weeackun xumuk HOxaH Aeryct ApcdseacoH (1792—1841) Bbl-
Oenun U3 MUHepana NeTannTa HOBUH «OrHEeMOCTOSHHUR LLEeIoYb 40 CUX MOP HEW3BECTHOW
NpUpoAdbl» (370 BblN TMAPOKCUA NNTUSY), Ero YuUTenb, 3HAMEHUTLIN LBEACKUA XUMVK MeHc
$kob Bepuennyc (1779—1848), npeanoxun Ha3BaTb ee IUTVOHOM, OT rpeu. lithos — KameHb.

113 xnopunga nuTKS, KOTopbIn A0BbIB3OT B COMoHYakax Konnaca 1 YioHu B Bonvemn,
NoAYY3T IUTUIA ANS 3KKYMUISTOPOB.
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3Ta wWenoyb, B OT/INUME OT UXKE M3BECTHbIX HAaTPUEBOW W KanneBow, Bnepsble bbina obHapy-
XKeHa B «LapcTBe» kKaMHel. B 1818 r. aHrnunickun xumnk Memdpun [13sm (1778—1829) nonyumn
N3 «UTLNOH3» HOBbIN METasN, KOTOPbIN Ha3BaN NTUEM. 3TOT XKe rPeyYecKunin KopeHb — B CJ10-
Bax «nuTocdepa», «nTorpadus» (0TTUCK C KaMeHHo MopMbl) 1 ap.

JITin — cambl nerkuii 13 TBepAbIxX BELLeCTB: ero nnoTtHocTb Bcero 0,53 r/cm? (BOBoe
MeHblLE, YeM Y BoAbl). [oNyyatoT NUTUIA 3N1eKTPOM30M pach/aBa xnopuaa nntus. Peakoe
CBOWCTBO METaNIMYECKOro TS — PeakUms C 330TOM NPy 0BbIYHbIX YCNoBUSX C 0Bpa3oBa-
HVYEM HUTPWOA NTNS.

JInTuin BCe WKpe NPUMEHSIETCA B MPOW3BOACTBE JUTUA-WMOHHBLIX aKKUMUNSTOPoB. B pe-
3y/ibTaTe MMPOBOE MPOM3BOACTBO NTUA B 2012 1. cOCTaBUA0 37 TbICAY TOHH — B NATb Pa3
Bonblue, yem B 2005 T.

CoegunHEHNSt NUTUS HAaXOAST MPUMEHEHMEe B CTEKOSIbHOW 1 KepaMUYecKor MPOMbILLIIEH-
HOCTW. T MAPOKCKA INTUSA — NOrN0TUTENb M3BbITKa YrMEeKMCAOoro ra3a B KabrHaxX KOCMUYECKMX
Kopabnen v noaBoAHbIX NoAok. KapboHaT nnTus NpUMeHsieTcst B NCUXMATPUM NS NeveHns
HEKOTOPbIX PACcCCTPONCTB. B cpeaHeM uenoBeke CoaepXXUTCH MeHee 1 Mr anTug.

HATPHA

|
Na

HATP"“ IonyyeHue MemanIuyeckoeo Hampusi OMHOCUMCS

K BAXHEUWUM OMKDLIMUSIM B XUMUU He NOMOoMYy 0dHo-

22 99 My, YmMO Ype3 Mo pacwupusocs U cmano 6osnee npa-
I/

BUJIbHbIM NOHAMUe 0 NPoCmeoelX mMmeJsiax, HO N0MoMYy 0COo-
beHHo, Yymo B Hampuu BUJHbI XUMuYeckue csolcmaa,
Nuwe cnabo BbIpG>XeHHble B dpyeux 06ujeu3BecmHbIX
mema’snax.

Knapk, r/T 23600
MnotHocTb, r/cmM® 0,97

tnnagnenus, °C 977 [. V1. MeHdenees. OcHoBbI XUMUU.

Pycckoe Ha3BaHve «HaTpuiA» (OHO eCTb TakXXe B LUBEACKOM fanut -
VI HEMELIKOM $13bIKax) MPOUCXOANUT OT C/IOBA KHATPOH»: TaK [peB- SACM:ZB;;?
HVe ernnTaHe Ha3bliBanu CYXYK oy, KOTOPUK MCMob30Banu HaTpus.
B npouecce Mymmndmrkaumm. B XVIII Beke Ha3BaHME «HATPOH»
33KPEenuioch 38 «MUHEPasbHOM LLEeoYbo» — efKMM HaTPOM.
Cenuyac HaTPOHHOW M3BECTHH) Ha3bIB3KOT CMEChb eAKOro HaTpa
M oKcvaa Kanbuwst (mo-aHrnuickn soda lime), a HaTpuin no-
aHrncky (M BO MHOMMX ApYrux s3blkax — sodium). Cnoso
«COA3» MNPOM30LLIIO OT JIaTUHCKOM0 Ha3BaHWA PACTEHWS COSIAH-

ka (sodanum). 3To NpYbpexxHoe MOPCKoe pacTeHue, 301y Ko-
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TOPOro B APEBHOCTM MCMOMb30BaN NpX U3rOTOBMEHM CTEKNA. B 3TOM 30/1e COAEpXXUTCS Kap-
BOHAT HaTPWUS, KOTOPbIM Ha3Banu cogon. W cendac coga — BaXKHEWMLasl COCTaBHAd 4acTb
LUNXTbl AN NPON3BOACTBA BOMBbLUVMHCTBA CTEKOS], B TOM YMCNE OKOHHbIX.

[epBbIM 13 NH0OeN, KOTOPbIA UBKAOEN, KaK BbIrNSaNT MeTanamuecknn Hatpun, boein . [13-
BW, BbIOENMBLUMIA HOBbIA META/IT C NOMOLLbI 3N1eKTPon3a. OH e NpeasioxXunn Ha3BaHne Ho-
BOMUY 3n1emMeHTy — sodium.

HaTpuin — oueHb aKTUBHbIA METass, OH BbICTPO OKWUCNAETCH Ha BO3AYXe, MOKPbIBasCh
TO/ICTOM KOPKOW NPOOUKTOB PeakuUuii C KMCNOPOAOM U BOAAHbIMM NapaMu. 13BecTeH nekum-
OHHbIV OMbIT: EC/IN M3NEHbKU KUCOUeK HaTpus BpocuTb B BOAY, OH HAYHET pearnpoBaTb
C Hel, BblOenss Bo40opod. B peakumn BblAENAETCS MHOMO TEMOThI, KOTOPas PacriaBnsgeT Ha-
TPpUW, W ero Wapuk Beraet no noBepxHoCcTW. Boaa oxnaXaaeT HaTpui 1 He OaeT Bo4opoay
BCMbIXHYTb, HO €CAN KYCOK HAaTpus bynet 6oMbLlunM, BO3MOXKHO BO3rOPaHMe W Oax<e B3pPbiB.

MeTannuyecknm HaTPU LUNPOKO NPUMEHSETCH AN PA3/INYHbIX CUHTE30B Kak BOCCTaHO-
BUTEMb, 3@ TaKXe KaK OCYLIMTeNb HeBOAHbIX >kuakocten. OH MpUCYTCTBYET B 0H13A3HLLMX
BbICOKOW EMKOCTBH HaTPVEBO-CEPHbIX aKKYMUNATOPaX. JIerkonnaBkum Cnnag HaTpus C Kann-
eM, XNOKUA NPy KOMHATHOW TemMnepaType, paboTaeT TenIoHOCUTEeNEM, OTBOOSALLIMM W30bITOY-
HUK TEMIoBUK 3HEPrui OT S0ePHbIX PeakTopoB. Bcem W3BECTeH >XenTbin LBEeT M/IaMeHu
B MPUCYTCTBMN HATPUS: UMEHHO T3K OKPALUMBAETCS M/1aMs ra30BOW KOHMOPKW, eCn B Hero
MOMN3AeT MeNbyanLLas Kania coneHoro cyna. l1apbl HAaTPUS CBETATCSA XKETbIM CBETOM B 3K0-
HOMWYHbIX ra30pa3psaHbIX Jlamnax, 0CBeLLaroLWX YamLbl.

[obblua conn B Mapnbopo B HoBow 3enananm.
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MHorve cToneTvs cofb bbl1a eANHCTBEHHBIM CPeACTBOM KOHCEPBALIMN MULLEBLIX NPO-
LUKTOB. Be3 noBapeHHON conu boinn bbl HEBO3MOXHbI AaflbH/E MOPCKME M1aBaHUg, KpY-
FOCBETHbIE 3KCMeanuuu u Benvkue rearpaduyeckne oTkpbeiTug. Vctopua Poccun 3HaeT
rPaHOMO3HOe BOCCTaHME, nonydvBliee Ha3BaHume ConsHOM BYHT, KOTOpOe Ha4anochb
B 1648 . 1 NpoKaTWUI0Chb No BCen cTpaHe. OaHa U3 NPUYNH BOCCTaHWUS — MOBbILLEHME Ha-
710ra Ha Ccoflb.

Korga-To HaTpui nonydany CoOTHAMM ThiCAY TOHH B FOA: €ra UCMonb30Banu ang noayde-
HWSt TETPA3TUICBUHLA, MOBbILIAIOLLEr0 OKTAHOBOE YACI0 BeH3MHA. 3anpeT Ha 3TUANPOBAHHbI
BEH3MH BO MHOMMX CTPaHax MPVBEN K CHWKEHWHD MPOW3BOACTBa HaTpus. Cenuyac mMyposoe
NMpOW3BOACTBO HATPUS — 0kKoJ10 100 ThiCAY TOHH B rof.

HATPUH (B BUAE CONH) B OrPOMHbIX KOMHECTBAX
HAXOAUT(A B MOPCKOWV BOLE,
B COJTAHBIX 3AJTEXKAX.

MuHepan ranuT (xnopua HaTpys) 0bpasyeT rpoMadHble 3aneXy KaMeHHon conu. Tonb-
Ko B Poccuum ee 3anachl UCYMCNAOTCH OECATKEMU MUNINBPA0B TOHH. [[annT 0bblyHO coaep-
XWUT 00 8% ApYrnx coner, B OCHOBHOM MarHus v Kanbums. ExxerogHo AobbiBaeTtcs bonee
280 MH TOHH X10pWOa HAaTpWS, 3TO OOHO M3 CaMbIX KPYMHOMACLWIT3bHbIX NMPOW3BOACTB.
Korga-to B 60MblWKUX KOMYECTBaX [06blBanv B Ynan HUTPAT HATPUS, OTCHOO3 ero Ha3Ba-
HVWEe — YWUNCK3A CenuTpa.

lprUMeHeHne HaxooaT v Apyrve COonv HaTPUS, KOTOPbIX B HACTOSLLEe BPeMs U3BECTHO
MHOXKeCTBO. O[1Ha M3 CaMbIX U3BECTHbIX — CUNbMaT HAaTpuUs. ECnm 3Ta conb coaepXxuT Boay,
OHa Ha3bIBaeTCy rnaybeposon. OrpoMHble ee KoMYecTBa 0bpasyroTcs nNpu UCNapeHun Bodbl
B 3a5vBe Kapa-boras-lon Kacnuiickoro Mopst (TUpKMeHUs), 8 TakxKe B HEeKOTOPbIX COMSiHbIX
03epax. B HacToslee BpeMd pacTBOpbl CYIbdaTa HATPUS WUCMOMb3YHTCA B K3UeCTBe akKy-
MUNATOPa Tenaa B UCTPOMCTBAX, COXPAHSOLLMX COMMHEYHUHO 3HEPrI, B MPON3BOACTBE CTEK-
na, Bymaru, TKaHew.

HaTpuin — >KN3HEHHO BaXHbI 3M1IEMEHT. VIOHbI HATPUSA HAXOASTCH B OCHOBHOM BO
BHEK/IETOUYHOW XXWAKOCTN M J43CTBUIOT B MEXaHV3Me MbILLEYHbIX COKPALLEeHWI (Hedo-
CTaTOK HATPUS BbI3bIBAET CUAOPOri), B MOAAEPXKaHMN BOAHO-CONEBOro (MoHbI HATpKs
33[epXXVBaKOT BOAY B OPraHm3me) MU KUCIOTHO-LEenoYHoro banaHca (noaaepkaHue
NOCTOSIHHOrO 3HaueHuy pH KpoBw). M3 xnopnaa HaTpys B XKenyake BbipabaTbiBaeTCs
CONSIHAsA KMUCNO0Ta, be3 KOTOPOM HEBO3MOXKHO NepeBapuBaHve nuwn. Cogep>kaHne Ha-
Tpua B Tene cpefHero yenoseka — okono 100 r. HaTtpui NocTynaeT B OpraHnsm
B OCHOBHOM B BW[e NMOB3PEHHOW COMK, ee CYTOUHas 0033 cocTaBngeT 3—6 r. OaHo-
KpaTHaa o33 bonee 30 r onacHa ANg >KU3HMW.
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19 KAnui

Mo-apabckn al-gili — 3013, a TakXKe HedyTo NpoKaneH-

Hoe. TaK >Xe CTanu Ha3blBaTb MPOAYKT, NONYY3EMbIA 13 30-

KM““ Nbl PAcTeHui, T. e. KapboHaT kanus. B 30/1e NofaconHeyHnKka
kKanusa bonblwe 30%. Be3 apabckoro apTukas 3TO CHOBO

39,10 B PUCCKOM $13blke MPeBpaTUaOCh B «kanu». KpoMe pyccko-

ro 93blka 1 natbiHK (kalium), 3TOT TE@PMUH COXPAHUICSA BO

Knapk, r/t 20900 MHOrVX eBPOMencKkMx $3blKax:

HeMeLKKOM, TO/NaHACKOM,

MnoTHocTb, r/em® 0,86 NATCKOM, HOPBEXCKOM, WBEACKOM (C NaTUHCKUM OKOHYaHU-
tnnaeneuus,°C 634 eM -Um), B rpeyeckoM (kGito), 3@ Takxke B psfe CNaBsHCKMX
93bIKOB: CepbckoM (Kanujym), MakeaoHCKoM (Kannym), cno-

BeHckoMm (kalij).

Kannn — oguH U3 CaMbIX P3CMPOCTP3HEHHbIX 3/1TEMEHTOB B 38MHOW KOpe. OcHOBHbIE ero
MWHEepPaJibl — CW1bBUH (XJ'IODI/IJJ, KaJ'II/IFI), CNbBUHNT (CMeLLIaHHbIVI XNopuna Kanna wm HaTDI/IFI)
N KaPHa/InNT (CMeLLaHHbIN XN0opuna Kanna u MaI'HI/IS:I). CWnbBUH, 3 TakXe U HATPAT Kand (ka-

NINAHAS, OHA XXe VHAWMNCKAs CennTPa) B OrPOMHbIX KOSIMYEeCTBax
MCNONBb3YKITCH Kak KanumHble yaobpeHns. Bmecte c a30ToM
1 GoCHOPOM Kannii — OOMH 13 TPEX BAXKHENLWINX 09 MUTaHWA
PaCTEeHWI 3M1EMEHTOB.

AHrMACKoe Ha3BaHMe aneMeHTa (potassium), Kak 1 pycckoe
Ha3BaHWe KapboHaTa Kanus (MoTall), 3a¥MCTBOBAHO U3 93bIKOB
FEPMaHCKOM rpynmbl; B aHMIMACKOM, HEMELKOM W FO11aHOCKOM
ash — 30n3, pot — ropLok, T. e. NoTal — 3TO «30/13 W3 ropLl-
Ka». PaHblle KapboHaT Kanug mofiyyany, BbiNapuBas B YaHax
BbITSKKY W3 30/1bl; ee UCMONb30Banu Ans nonydenms moina. Ka-
NIMeBOE MbINO, B QT/IMUME OT HATPUEBOrQ, Xmakoe. OT apabckoro
Ha3BaHWA 30/1bl MPOU30LLI0 HAa3BaHWE LWenoyn BO MHOTWX eBpo-
nenckux a3bikax: aHra. u ronn. alkali, Hem. Alkali, paHLU. 1 uTan.
alcali n 7.n. TOT >Ke KopeHb NPUCYTCTBYET B C/I0BE «asKanomabl»
(To ecTb «noaobHbIe LLenoun»).

CvnbBWH — OVH 13 OCHOBHbIX MUHEePasioB Kanind
(Hapﬂ,u,g C CMNIbBUHNTOM U KaDHaﬂ]’II/ITOM).

Kanui bbin nepebiM 3/1eMEHTOM, KOTOPbI OTKPbIA . 138K (OH BNepBble NoAyYni Takxke
NTWIA, BapWIA, KanbLUWIA, CTPOHLIMIA, MarHWi 1 6op). [13BW NoABEpr 3N1eKTPOM3Y BAaXKHbIA KU-
COK rMapoKcmnaa Kanug. Mpy 3ToOM Ha ero NMoBEepxHOCTW, MO CoBaM [13BK, «NOSBASAINCE Ma-
NEHbKWE WAPVIKW C CUSTbHBIM METaNMJYecknM BneckoMm, BHELLIHE He OTIMYaBLUMECS OT PTYTW.
HekoTopble U3 HMX Cenyac e noc/e CBoero 0bpa3oBaHuMs Cropajan Co B3pPbIBOM 1 C NogBIe-
HVEeM SpKOro MnaMeHu, Apyrme »Ke He Cropasnau, a8 TONbKO TYCKHeNW, 1 NMoBepxXHOCTb UX Mo-
KpblBanacb benow nneHkon». Kanum — oueHb akTVBHbIM METa1. Ero ManeHbKuii KYCOYek,

BHECEHHbIV B BOAU, B3PbIBAETCA.

Kanun — BaXXHbI BMO3NEMEHT, B OpraHM3me YesnoBeka cogepxuntcs ot 160 go 250 r
Kanug, bonblue, yem HaTpUs. IoHbI Kanns Y4acTBUKT B NMPOXOXKAEHWUN HEPBHBIX MMMY/bCOB.

MHOoro Kanusa coaepxxat MPUKTbl 1 0BOLLM.
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MHOro Kanug CoLepXuTcs B 0pexax, HaHaHax, 3BOK3[Q.

MapoKCKa Kanms UCnonb3yeTcs Ans nonyyveHns Moina. OH CAUXKNT 31eKTPOIMTOM B Lie-
NOYHbIX AKKYMUNATOPAX — >KeNne30-HYKeNeBblX, HKenb-MeTannornapuaHsix. PaHblue HATPaT
Kanus (Kanmesast CeNMTPa) B OFPOMHbIX KOIMUYECTBAX PacxXooBasics A1 NPov3BOACTBA yep-
HOrQ MOPOX3; Cernyac OH UCMONb3UeTcs Kak yaobpeHue.

MpupoaHbn kanun cogepxunt G,0117% ponroxmueyllero paanoHyknamaa “°K ¢ nepnonom
nonypacnaga 1,26 mnpa net. 3TuM 0bbACHAeTCS TOT (aKT, UTo Kanuin-40 «aoXun» Ao Ha-
LLlero BPEMEHN C MOMEHTA ero CUHTe3a B SAepHbIX peakuymsx B 3Be3aax. OaHako C MOMeHTa
0bpa3oBaHus 3emnn 4,5 mMnpa neT Hasan cogepxkaHve “°K Ha nnaHeTe 13-3a ero pacnaga
cHm3mnock B 12,5 pa3! B Tene uenoseka maccor 70 kr cogepxmtcs npumepHo 20 Mr “OK, nam
3-10?° 3TOMOB, 13 KOTOPbIX KaXAYr cekyHay pacnagaercs bonee 5000 aTtomos! He mckito-
UEHO, YTO TaKoe «BHUTPeHHee» 0bydeHmne (JcuneHHoe pacrnanoM yrnepoaa-14) 6bino ogHowm
13 NPUYMH MUTaLMIA B X0 3BOMHOLMN XXMBOW Nprpoabl. MMpoBoe Npov3BOACTBO MeTaande-
CKOro Kaams Hesennko: okono 200 ToHH B rog.
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3 PYGHAMA W LESHI

Pybvanin 1 Lesnin — nepsble XMMWUYEeCKMe 3/1eMeHTbI, 0T-
KPbITble C MOMOLLbIO CNeKTPasbHOro aHanv3a. 3T0T MeTof pas-

pvsun““ paboTann HemeLkne yyeHble 1 apysbd — dusmk 'yctas Po-

Bept Kupxrod (1824—1887) n xumvk PobepT Bunbrenbm

85,47 BuHzeH (1811—1899), paboTtaBwue B engensbeprckoM yHu-
BepcuTeTe. C MOMOLLBHO 3TOM0 UCKOYNTENBHO YYBCTBUTENBHO-

Knapk, r/T 90 r0 METOAa OHW 3HaNV3MPOBaM BCE MOMaAaBLUMECH UM Belle-
MnoTHOCTb, r/cM3 1,63  CTBA B Hafex/ae HanTu 4To-T0 HoBoe. M B Hauane 1860-x rr.
t nnaBneHus, °C 39,5  OTKPbUIM AB3 HOBbIX 3/18MEHTa. 3T0 NPOM30LLIIO, KOrAd aHanw-

3y MOABEPr/v CUXoW OCTaTOK, MONYYEHHbIV BbINapUBaHNEM BO-
Obl 13 MUHEPanbHbIX WCTOYHWMKOB KypopTa ban-[ropkxainm,
B 30 kM oT enpenbbepra. B cnekTpe 3Toro BewlecTsa, NoM1MMo
55 U>Ke W3BECTHbIX UM JIMHWIA HATPUS, Kanusa 1 anTus, Kupxrod
1 ByH3eH 3ameTnnv aBe cnabble ronybble AMHUK. OHM NOHAIN,
S YTO 3TW JIMHUX MPUH3ONEXAT HEeU3BECTHOMY XMMUYECKoMY
3/IEMEHTY, KOTOPbIN NPUCYTCTBYET B BOAE B OYEHb MaslblX KO-
uB““ nnuyectBax. Mo CBETY CNeKTPasnbHbIX JIMHUA HOBbIN 31EMEHT
Ha3BaNM Le3VeM: Ha NaTbIHW Caesius — ronybon.
132191 MNpooomkme nccnenosaHng, Knpxrod v ByHseH
0B6HAPYXWUN B NPUCNIAHHOM UM 13 C3KCOHMMN antoMOo-
CWIVMKATHOM MVHepane nenuoonute  (nMTiesown

Knapk, r/T 3
Cnoge) elle oamMH 3MEeMEeHT, B CrNekTpe KOTOoporo
MnotHOCTD, r/cM3® 1,87 Ae) elue og ! Ep P
BblOENANCb TEMHO-KPACHbIe MHWK. Ero Ha3Banu
t nnaBnexHus, °C 284 A P

pybuavem: ot faT. rubidus — KPacHbIN. 3TOT e

3M1EMEHT bblN 0bHapY>XXeH B MUHEPAbHOW BOfE,
0TKYaa XxMMnKY BuH3eHy yaanoch ero BblaennTb. JJOCTONHO UNOMUHBHWS, UTO
0719 NOSIYYEHMS HECKOMBbKMX TPAMMOB COMv pybuans npuInocs nepepabo-
TaTb 44 TOHHbI MUHEPaNbHOW BoAbl 1 cBbiwe 180 Kr nennaocnunta.

1 kak B KoHLEe XIX Beka B He MeHee TUTaHWYecKown paboTe Mo Bbl-
OENeHno Conu paans «koMnacom» ans Mapum Kropy cnyxmnna pagun-
03aKTUBHOCTb, 3H3/I0MMYHbIM «KoMracoM» and Knpxroda n byHseHa
BbI1 CNeKTpocKon.

Pybmvani v uesnn — TUNUYHbIE LLeNoYHbIe MeTanbl. 370 Noa-
TBEpOMIOCk, KOraa XMMMK ByH3eH BOCCTaHOBIEHMEM COMW pybuans
NONYYNI 3TOT 3/IEMEHT B BMAE MeTasNa. bosee akTMBHbIN Lie3un yaa-

N0Cb NOAYYMTE B YACTOM BUE TOMbKO B 1881 . WBeackomMy XnMMmky
Kapny Teonopy Cettepbepry (1853—1941) nyTtem 31ekTponm3a pac-

Kpuctannbl Ue3ns MOXXHO XPaHUTb B 33MasHHOM amnyse.
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fyctaB Kupxrod (cnesa) n PobepT ByHaeH 0BHapUXum pytunamii
Bnarofaps cnekTpockony. B cnekTpe nemngonuta oHv 0bHapYXunm
TEMHO-KPACHbIE TMHAN W O3 UMS HOBOMY 3/1EMEHTY — pybuauni.

NAaBMEHHOMO UMaHnaa uesvs. Lie3nin — oguH 13 caMblX 1erkoniaBKMx
MeTannoB. B uicToM Buae OH MMeeT 3010TUCTbIA UBeT. Ho nonyunTb
YMCTbIA LE3MIA HEeNMPOCTO: Ha BO3AUXE OH MIHOBEHHO CaMOBOCMIaMEeHs -
etca. Ynctbin pybmamn nnasutcst Bcero npu 39,3 °C, uesmn — Ha 10
FP3aguUCoB HKE, N B QUEHb XKaPKWA NETHWUI AeHb 0bpasLbl 3TUX MeTas-
NI0B B aMMNUM3X CTAHOBATCH >XXMUAKNMMU.

MvpoBOe MPON3BOACTBO META/IMYECKOr0 pybuans HeBenko —
0K0M0 3 TOHH B rod. B mMegmumHe ncnonb3yetcs pybuann-87: ero aTo-
Mbl MOrMIOLAIOTCA KNeTKaMM KPOBW, M MO W3NYYEHUD UMK BbICTPbIX
371EeKTPOHOB C MOMOLLBK CheLmnansHoro 060pyaoBaHig MOXKHO YBMAETb
«y3KKe MecTa» B KDOBEHOCHbIX COCYAaX. Vicnonb3yeTcs pybmanii B ane-
MEHTaX COJIHEeYHbIX baTapen.

B opraHv3me YenoBeka CpedHero BO3pacTa COAepXXUTCS MPYMEPHO
0,7 T pybnaung, a uesma — scero 0,04 mr.

3ﬂeKTDOHHbIe fepexodbl B aTOMax LUe3nd NCnosie3yrTCA B NUCKIHYUTE/IbHO TOYHbLIX «aTOM-
HbIX yacax». Bo Bcem Mmpe cendac bonee 70 TaKMX TOUYHENLLNX YaCOB — 3TaSIOHOB BpeEMEHW:
OLWMBKa COCTaBMSET MeHee CeKyHbl 3a 100 MunnnoHoB neT. o Le3neBbIM Yacam onpepese-

Ha edVHNLUa BpeMeHn — CeKyHaa.

Bbino Npenso>keHo NCMNoJib30BaTb NOHbI LUe3na A4 Pa3roHa PakeTbl C NMOMOLLbH 3/1EKTPO-
pPeakKTMBHOro ABuratesia. B HeM MoHbI UCKOPAKTCA B CWJIbHOM 3JIEeKTPOCTAaTUYEeCKOM MoJe

n BblﬁpaCbIBal-OTCﬂ yepes COoruio.

3NeKTpUYecKre pPakeTHble ABUraTeNn npu Mano Tare crocobHbl paboTaTe AnvTensHoe

BpeM4 1 OCYLLeCTB/IATb MoJ1eTbl Ha bonbLume PACCTOAHNSA.

39

Lle3reBble aToMHble Yachl nosBuance B 1955 r.

OHW OCHOBA@HbI Ha W3MEpPEeHNM YacToTbl
KonebaHu Npu Nepexoae aToMOB M3 0OHOr0
COCTOAHNS B Opyroe.
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o DPAHLMI
Fr 3TOT 3N1eMeHT 0TKPbINA (Mo ero paavoakTBHOCTH) B 1939 T.

coTpyanuua MHctuTyta paavs B lNapuxe Mapraputa Nepew

d)PAHu“ﬁ (1909—1975), a Ha3BaHVe eMy OHa [1a1a B YeCTb CBOe poau-

Hbl B 1946 T.
[223] ®paHunMm — cocel uesns no epuogmnyecknin cucteme
3nemeHToB. [. . MeHgenees Tak 1 Ha3Bas He OTKPbITbIA TOr-
Knapk, r/T — [3 elle 3/1eMeHT — 3Kalle3neM. 3TOT nocnegHun 1 cambli T9-
MnoTHoOCTb, r/cM3 — XKEnbIN LWENoYHoW MeTan pPasuTeslbHO OT/IMYAeTCS OT BCEX
t nnaBneHus, °C _ Opyrnx B era rpynne. Bo-nepsbix, HUKTO HWKOrOa He BUOES

M He UBMOUT Jake MebYallimi Kycoduek MpaHums. Bo-BTopbIX,
U (MpaHUMS HeT TakuMX MU3NYeCcKUX CBOWCTB, Kak MIOTHOCTb,

TeMNEepaTypa NAaBAEHNUS N KUNEHWS. TakK YTO TEPMUH «CaMbIl TSXKeNbIi METAN» MOXHO OT-
HEeCTW TO/IbKO K ero aTomaMm, HO He K MpocToMy BellecTBy. W Bce no-
TOMU, 4YTO (PPaHLMIA — WCKYCCTBEHHO MOMYYEHHbIN CUIbHO Paanoak-
TUBHbI 3N1EMEHT, CaMblIi OOArOXMBYLIMIA ero u3oTon 2Fr umeer
nepwo/ NoNypacnana BCero 22 MUHYThI. A 4Tobbl N3ydnTb Grsmyeckme
CBOWCTBA BELLECTBa, HUXKHO UMETb ero B BUE XaTH Bbl CAMOra ManeHb-
KOro Kycouka. Ho ans gpaHumsa 3T0 HeBO3MOXKHO.

MPaHUMI NONYY3KT UCKYCCTBEHHO. I/l MO Mepe CMHTEe3a ero aToMbl
BbICTpO pacnagatoTcs. [Npudem yem Bosblie HAKoMIeHo aTOMOB, TEM
Bonble VX pacnafaeTcs B eAnHMUY BPEMEHW. 3HaUWT, YToBbl NPOCTO
noOaep>XMBaTh YMCI0 aTOMOB (DPaHLUMS MOCTOSAHHBIM, UX HUXKHO CUHTE-
31POBaTb CO CKOPOCTbH) HE MeHbLLEe, YeM CKOPOCTb UX pacnaaa. I1pu
CuHTe3e GpaHumng B [ybHe nytem obnydeHns UpaHa MOLLHBIM NYYKOM
MPOTOHOB KaXAyk CekyHay nonyyancsd npuMepHo MUIJIMOH 3TOMOB MaprapnTa Mepeit — Mepaas XeHLMHS,
3TOro anemMeHTa. [py Takom CKOPOCTWU CMHTE3a CKOPOCTb pacnaga 0b- W36paHHas (8 1962 r) B0 BPaHLIY3CKUI
Pa3sLa CTAHOBMTCS PABHOWM CKOPOCTY ero 06pa3oBaHuWg, KOraa Yncio ero 3K3IEMUIO HAUK.
aTOMOB PaBHO ABYM MUNINAPAAM. 3TO COBEPLUEHHO HUYTOXHOE KOMK-
4eCTBO BELLEeCTBa, ero AaXke B MUKPOCKOM He BWAHO.

KpoMme Toro, 3T aToMbl He CObpaHbl B KUCOYEK MeTanna, a pacnpedeneHbl no noBepx-
HOCTW UPaHOBOW MULLEHWN. TaK YTO HeyamBUTeNbHO, YTO

BO BCEM 3EMHOM LUAPE B /060 MOMEHT
HABEPETCA HE BOJEE [IBYN-TPEX AECATKOB
[PAMMOB ®PAHLHA, PACCEAHHDBIX
[NOOANHOYKE B PAANOAKTUVBHbBIX
[[OPHbLIX TTOPOLAX.
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3NemMeHTbl BTOPOW rpyunrbl UMErT UCTOPUYECKOE Ha3BaHME «LLE/T0YHO3EMENTbHbIEY. 3eM-
JIAMU XVIMIKIA KOrA3-TO H33bIBaM TUroniaBkue, NpakTUYecky He pacTBOPMUMbIE B BOAE Belle-
CTB3, KOTOPble BbIOENSAIN U3 MUHEPAsOB U MOPHbIX NOopod. Kakoe-To Bpemy CUMTasoch, UTo
3TO NPOCThble BELIECTBa, NOTOM BbIACHWAM, YTO «3eMAN» — 3T0 OKCWAbl 3/1eMeHToB. Ho Bbl-
OeNNTb U3 HUX MEeTaSIbl B YACTOM BWAE MHOMA3 YO3BaN0OCh NnLb CNYCTS MHOMMe AecATUneTus:
TaK MPQAYHO OHW BbIIM CBA3aHbI C KUC/I0POAOM. [1epBast XKe YaCTb C/I0Ba «Le/I0YHO3EMESTbHbIE»
CB$3aH3a C TEM, YTO 3TW «3EMU» UMESI CBOWICTBA LLIeN0Yen — OHWU PearnpoBanii C KUCI0TaMu,
[03BaNy MblIfIKME Ha OLWUMb PAacTBOPbIl, @ NPW HArPEBaHUM C XXNMPaMK pasnarany ux. B uncrtom
BWAE W MO XMMWUYECKNM CBOWCTBAM 3/1EMEHTbI BTOPOW MPYnmbl HAaNOMWHAKOT coceaer no nep-
BOV rpynne, Ho QT/INYAHOTCS HBMHOMO MeHbLUEN aKTUBHOCTEH0. OHM TOXE pearupytaT C BOAOW
C BblAe/IeHneM BOAOPOAA, HO HAMHOMo MeadJiIeHHee.

BEPUNIHA

B e Bepunnui 6611 oTKpbIT (B Buae okcnaa) B 1798 r. paHuy3-

BEP"IIII““ CKUM XVMUKOM J1yv Hikona BokneHom (1763—1829) npu aHa-
NN3e MUHepana bepunna — CNOXKHOMO a/FMOCUANKATE. TaKow
9 O’| Ke COCTaB MMERT M3UMpy/ 1 akBaMapyH (LBET Y AparoLeHHbIX

I

KaMHel BO3HUKAET 13-33 NpyMecei ApUrix anemMeHToB). Hassa-
HVe MiHepana bepunna (no-rpedecky berillos)

Knapk, r/T 2,8

BOCXOAWT K Ha3BaHW ropoga benyp (Ben-
MnotHOCTD, r/cM3® 1,87 y

nypy) B HOxHom Haww, Hepmaneko oT Ma-
t nnaBnexums, °C 1287

0paca; C OpeBHMX BpemeH B VHauu Bbian
M3BECTHbI MECTOPOXAEHNS N3YMPYAOB.

Bonee npocTon CocTaB Y 30/10TUCTOr0 MUHEpPana xpu3obepunna —
antoMrHaTa bepunamns (no-rpeyeckn chrysos — 30/10T0).

Conu bepunnna okasanucb cnagkimu (Torga He 3Hanm 06 UX SooBu-
TOCTK), MO3TOMY HOBbI/ 3NEMEHT Ha3blBaNu TakKXe TVUMHMEM, OT rpeud.
glykys — cnagkui.

bepunnun obnagaet pegyaniliMM COYETaHWEM JIerkoCTW U BbICOKOW
TemnepaTypbl nnasnexns. OH Ha 50% Bonee ynpyrui, 4em cTanb, U Npu
3TOM B YeTblpe pPa3a flerye. TaKoe COYeTaHVe HEe3aMEHNMO A5 KoCMuYe-
CKOW NPOMBbILLNEHHOCTW. 13 Bepunnng 1 ero CNAaBoB AeatoT N1aThopMbl
CNUTHWNKOB, 3ePKa/1a KOCMUYECKMX TeNeckonoB: bepuiinm MOXXHO OTMNOSIN-
poBaThb A0 Bnecka. Jlyv Hrkona BokneH — hpaHUY3CKUR XUMVK.
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Bepunnnesas
pyda — refbBUH.

MupoBoe npon3soacTso bepunnua B8 2012 r. coctaBnio 230 ToHH. B 0CHOBHOM OH MAaeT
Ha NPOV3BOACTBO BepuNneBor BpoH3bl — CM/aBa C Medbto, cogepykalieM 1o 3% bepunnus.
OHa ynpyras 1 U3HOCOCTOMKaS, 13 Hee NMoay4yatoTcs NpekpacHsble NpuXuHbL. CTanb ¢ nobas-
Kamun bepunnvg He A3eT Npu yaape VUCKPbl, U3 Hee OenakT WHCTPUMEHTbI Ang pabaTkl B Mo-
)K3P0- 1 B3PbIBOONAcHOM atMocdepe. B oTandme oT ApYrix MeTannos, NNacTUHKN 13 bepun-
/NS CBOBOOHO MPOMNYCKaKT PEHTIEHOBCKOE M3MydeHue. [py 3TOM OHWM XOPOLLO OTPaXaroT
TaKXKe MHMPAKPACHbIE YYN.

Bepunnmnm — oguH 13 31eMeHToB, 6e3 KOTOPbIX HEBO3MOXHbI BbICOKME TexHonorun. Bot
0AMH npumep. N aHanv3a NpoaykToB CTOSIKHOBEHWS MPOTOHOB B Bo/blLIOM aApPOHHOM KO/11al-
[lepe X HY>XHO BbIBECTI 13 OCHOBHOW KaMepbl Yepe3 KOHWYeCKyro Tpyby. JIyylumm MaTepranom
N5 Hee oka3ancs bepunnnii. VI3 Hera poccumnckmne MeTannypria COenany To, YTo He MOrn Ccae-
NaTb B ApYrnx cTpaHax: B YKeHeBYy Bbinn OTNPaB/IEHDI
KOHWYeCKMe 1 0AHOBPEMEHHO 1aeanbHO NPsiMble TPYbbI
OVHOM 0T 2 00 4 METPOB C TOHKUMUW CTEHKaMn —
oT 1,4 0o 2,4 mm. Takyro Tpyby Nerko nogHUMaeT OanH
YesnoBex.

Bepunnuin TokcudeH, o0bnagaeT annepruyeckum
M KaHLEPOreHHbIM AeNCTBMeM. BabIXxaHve Mblan, co-

JepXKaller 4acTuubl MeTanna 1 ero CoefnHeHun,

npmBoanT K 3300M1eBaHN0 NErkKnx — 6ep|/|nn|/|o3g.
CO,D,@D)KBHI/IB 6ep|/|nn|/|9| B OpraHn3Me cpefHero 4esio-

Xpun3obepunnna
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n MArHH#H

B 1695 r. 13 MuHepanbHoW Bodbl 3MNCOMCKOro UCTOYHNKA
B AHMMM BblOEIMAM COMb, 06M1303BLUIYKD TOPbKUM BKUCOM

MA[H“" W CnabuTenbHbIM OeNCTBYEM. ANTEKAPU Ha3bIBAN ee roPbKOW,
AHIMNCKOW MK 3NMCOMCKOW COMbH. 3TO BELLECTBO BCTPeYaeT-

24,31 CS B BWAE MWHEPasa 3nNcoMUTa; MO COCTaBY 3TO BOAHbIN CU/b-

haT MarHns. Xummky, AeNCcTBUSI Ha PacTBOPbI 3TOW COMN COAOK

Knapk, r/T 23300 WM NoTawWoMm, nonydwmnm benbii 0CagoK — OCHOBHOWM Kapbo-
MnoTHOCTb, r/cM3 174 HaT MarHug. C OpeBHWX BpeMeH bbina U3BeCcTHa benas MarHe-
t nnaBnexus, °C 650  3ua (magnesia alba) — okcng MarHns. TepMUH «MarHesus»

Npou30LLeNn 0T Ha3BaHWUS OpeBHero ropoda MarHecun. JlaBya-

3be cuuTan Benyr MarHesuo MpoCTbIM TenoM. WM TonbKo
B 1808 r. aHrnunckum xumuk . [13BK O0Ka3an, YTo MarHesns — CNOoXHOe BeLIeCTBO, U Bbl-
[Oennn 13 Hero NpoCcToe BELECTBO — MEeTaIMYecknii MarHun. s 3Toro Ucnonb3oBas anek-
TPO/IN3 CNErka UBMaXKHEHHOW Benon MarHesun ¢ PTUTHbIM KaTOAOM 1 B Pe3ynbTaTe noayumn
amanbramy marnus, cogepxalyro 3% prytv. Yuctein metann nonyunn 8 1829 r. dpaHUyY3-
CKUI XuMKK AHTYaH Broccm (1794-1882).

HoBbIn MeTann [13Bu Ha3Ban MarHesnem. C Tex nop B B0SbLUMHCTBE EBPOMENCKUX A3bIKOB
3TOT 3/1EMEHT Ha3bIBaeTCs Magnesium unm (B UCMaHCKOM ¥ UTAbHCKOM) magnesio. U Tonb-
KO B PYCCKOM — MarHmeM; Tak ero Ha3Ba/l poamBLLniACS B LLBenuapuy pycCckum XnmMuk I ep-
MaH VIBaHoBKY (PKepmeH AHpu) Necc (1839—1903)

MarHum — pacnpoCTPaHEHHbIV B 3eMHOW Kope 3n1emMeHT. OH BXOAWT B COCTaB [ECSATKOB
MWHEPAsOoB, B UMC/e KOTOPbIX acbecT, bUOoMUT, O0NOMUT, HEMPUT, TaNbK, XPU30anUT. MarHng
MHOM0 B MOPCKOW BOAE: B KaXO0M KybudeckaM meTpe — bonblie 1 K- MarHus. MarHuin no-
NYYaHOT 3N1EKTPOM3OM X/I0PUAS MarHWg 1 NPUMEHSKOT B OCHOBHOM B MPOV3BOACTBE JIErKUX
CMN/I3BOB B aBMa- 1 3BTOMOBMIECTpOeHUW. 33 nocfedHee OecAaTuneTune
MWPOBOE NPON3BOACTBO MarHus ytpounock; B 2012 1. ero bblio nonyde-
HO 750 Tbicay ToHH, Npudem 90% — B Kutae.

ToHKas MarHveBas ofbra WM NOpPOLWOK BCMbIXMBAET W BbICTPO
CropaeT OC/IeNUTeNIbHO FpUM MaMeHeM. 3T0 CBOWCTBO WCMOMb30BasN
Ha 3ape (oTorpaduM: NOPOLLOK MAarHWs NOAXKWraan 3NeKTpUYecKon 1c-
Kpow. M cendac ropeHne MarHus npuMeHsoT B (henepBepKax, a Takxke
0719 U3rOTOBNEHWS OCBETUTENbHBIX U CUMHANbHBIX PaKeT. [opaLnm Mar-
HWUM OYeHb TPYOHO MOracuTh: OH pearnpyer C YriekucsbiM rasom u ro-
pUT Oaxe Noa BoAow. MarHum — BaXHbIA 3N1EMEHT O/19 BCEX »KWBbIX
CylLecTB. Ero MoHbl Y4acTBUHOT BO MHOMMX B3XKHbIX (EPMEHTATUBHbLIX
peakUMsax B OpraHn3Me YenoBeKa; OHWU HeabXxoanMbl 019 GOPMUPOBaHUS
KOCTen, perynaumm paboTtbl HEPBHOW TKaHW, Y4acTBYKOT B CONEBOM 6a-
NaHce, B CUHTe3e besnka.
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ATOM MarHus CoepXnTca B Kaxkgow

. Mosiekyne X]'IODOCDI/IJ‘II'Ia; NMEHHO
B Tene cpefHera YenoBeka 0Komo 25 M MarHWg. YenoBek Kaxabi AeHb OH MPUAAET 3TOMY PACTUTEbHOMY

nomkeH nonyyate 0,3 — 0,4 r MarHns B BUE ero PacTBOPUMBIX COMeN. MUrMEHTY 3e/1eHbIN LiBeT.
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KAbLMiA

Ca PumnsaHe cnosoM calx (pod. nagex calcis) HasbiBanm BCe

MSTKME KaMHW, Yallie BCero 370 bbli M3BECTHSK. 3aMCTBOBA/M

K‘U‘lbu"ﬁ OHM 3TO C/I0BO 13 rpeyeckoro (chalix — Meskuin KaMeHb, rasb-

Ka, @ B HoBorpeueckoMm chaliki — wiebeHb). Co BpemeHeM Ha-

40,08 3BaHME calx 33Kpenmnocb TOMbKO 33 U3BECTHSKOM (HeaapoMm

Men no-aHrnunckn — chalk). 310 >ke CnoBo B APEBHOCTM UC-

Knapk, r/T 41500 NOMb30Bann A9 M3BECTM — MNPOAYKTa 0bxura kapboHaTa
MnoTHocTb, r/eM® 155 Kanbuums. B cBA3M C 3TUM NHTEPECHO H33BaHWE CTapUHHOM Un-
t nnaBnenus, °C 842 bl B Pure — Kanbkto, n3sectHol ¢ 1404 r. Kak coobunn aB-

TOPY MHOMO ieT Ha3ad OoauMH U3 PUDKCKUX CT3POXXWIOB, 3Ta
unmua (c 1950 r. oHa Hocuna UMs J1eHKHa) paHblLe Ha3biBanach

Kalku iela, No-naTbIlCKM — «1M3BECTKOBaS ynmua». OH MOACHWA, YTO KOraa-To 34ech bbiia

Meyb, B KOTOPOW obxuranu n3sects. B 1990 r. ynvue BepHUIN ee NpexxHee Ha3BaHWeE.

BrepBble MeTanamueckun Kanobumi nonygumn . [Oasn B 1808 r. 31eKTPoIN30M BN3XKHOW
raLeHoN W3BECTM; OH XKe [as1 Ha3BaHWE HOBOMY 3/IEMEHTY.

ANXMMUKK KanbLUMHALUWEN Ha3blBaaK cam npouecc obxura. OTcroaa KanbUMHUPOB3HHAS

cofla — 6e3B0AHbIN KaPBOHAT HATPKS, MOAYYSHOLLMIACS MPY NMPOK3NUBAHML cofpl. JToBoMbITHO
POACTBO Ka/bLUA C KaNbKUIATOPOM: Y pUMAsH calculus (UMeHbLLMTeNbHOE OT Calx) — Menkun
KaMmellek, rafibka. Takue KameLlKn UCMo/ib30Bann A1 NpocTbix pacyeTtos. OTctoga calculatio —
BblUMCNEHWE, C4YeT, calculator — CYeToBO[, CYUETUMK, BUXranTep, a8 TakXKe MpenoaaBaTesib
apudMeTukn. Bce 3T NaTUHCKWE CNOBa OCTaBWW Cnef B eBPOMencKnX $3blkax. Tak, no-
AHMIWNCKW CalX — OKanunHa, 3013, 3 TakXXe N3BECTb; Calculus — KaMeHb B MoYKax, MOYEeBOM
ny3sbipe, a TakXke ncuncnerne (andhepeHLMansHoe Y MHTErpanbHoe) B BbICLIEN MATEMATVIKE;
calculate — BbIMMCHATL, PacCUNTLIBATL. [1o-HeMeukn Kalk — 13BecTb, n3BecTka, kalkig —
BreaHbIN Kak Mern, a TakXe BblMaukaHHbIM 13BecTbro, Kalkil — BblUMCIEHNE, CUET, 38 TaKXKe
CMeTa (B HEMELIKO-PYCCKOM XMMUYECKOM CJIoBape MnpueeaeHo 0koso 70 CNoB 1 BblpaXkeHui,
HaunHatowmxes ¢ Kalk!). B coBpeMeHHOM UTanbsHCKOM 513bi-
Ke, KOTOpbI Banmke Bcex K NaTuHckomy, calcolo — 370 v Bbl-
yncneHue, U KaMeHb. Tak UTO KanbUUA 1 KanbKynatop —
POACTBEHHWKN, XOTS 1 AaNeKue.

B 3eMHOW Kope No pacnpoCTPaHEHHOCTW KasbLn 3aHN-
MaeT naToe MecTo. B mpupoae oH HaxoamuTcd B OCHOBHOM
B BUAE KapbOHATa: KanbUWT (M3BECTHSIK), Mes, MpaMop. 3Tu

Kopannosble pudbl U KOPasioBble 0CTPOBa
06pa30BanyCb U3 CKeSIeTOB KOMIOHUIA KOPasioBbIX
nonunoB. Kopasnsibl Takke COCTOST B OCHOBHOM
113 KapboHaTa KanbUysi C NprYMecsMn kapboHaTa
MarHvs i He3HAUWUTE/IbHOTO KOJIMYeCTBA OKCUOA
)Ke/ie3a, KOTOPbI MPUAAET UM KPACHbIV LIBET.
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MUHepanbl 06pa30BanMCh 13 OCTAaTKOB PAKOBMH MOPCKMX OPraHM3MoB. B nntpe Mopckow Bo-
bl cogepxxutcst okono 0,4 r Kanbuus. 113 KapboHaTa KanbLMg B OCHOBHOM MOCTPOEHa CKOop-
nyna NThYbnX auL.

Mpo3payHble KpUCTa/bl KanbLMTa (MCNAHACKOro WNaTa) AaBHO NMPUBAEKANN BHUMAHWE
CBOWMM HeobblYHbIM CBOWCTBOM — «Pa3dBalBaTb» M3006paXKeHus. B Hayke Takoe CBOWCTBO
Ha3bIB3ETCH ABOVHbBIM NYYenpenoMieHneM; ero obbscHeHne B Hadane XIX Beka bb110 BaXKHbIM
3TanoM Aas NOHWMAaHNSA BOSHOBOW NpUPOabl CBETA.

Kanbuuin BXOAUT B COCTaB MHOTMX OPUrX MVUHEpanoB, Cpean KoTopbiX runc (cynbdat
KanbLUysl), 4ONOMUT (CMEeLWaHHbIN KapBoHAT KanbLUMUa 1 MarHug), Garoput (hTopua Kansums).
C [peBHMX BPEMeH MCMOob30Bann raleHyto 13BecTb (rMapoKcua Kanbums) — npekpacHoe
CBA3YHOLLEE NpW NOCTPOVKE 34aHWI. I3BECTKOBbLIVM PACTBOP MOrOLWAeT 13 BO3AUXa Yriekuc-
bl a3 u TBepaeeT. ExerogHas Oo0bblua KapboHaTa KanbLUMS UCUMUCASETCS MUAAN3pOaMA
TOHH. B BMae TOHKOMO MOPOLUK3 Mefl BXOAUT B COCTaB KPeMOB M 3YbBHbIX MACT, KOCMETUKN,
MCMONb3UeTcs Kak HanmonHWTeNb B MPOM3BOACTBE bymarn, NNacTMace, pesnHbl, Kpacok. Kap-
BOHAT KanbLWg UCNONb3YeTCs B NPOM3BOACTBE CTEKA, A1 NOBENKM XUANLL, OKPACKN CTBOJIOB
[epeBbeB, BHOCUTCH B NMOYBY NpK 1N3BbITKE B HEW KUCNOTbl. MeTanImueckni KanbUni Ncnonb-
3UHOT A/151 BOCCTAHOBEHNUS HEKOTOPbIX METas/IoB.

KANbUHH — BRXHEHLUMA INEMEHT ANA BCEX
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®OPM KU3HH. B YE/IOBEKE KA/

(COBMECTHO C ®OC®OPOM) §
COCTABNIAET OCHOBY KOCTHOW

TKAHW.

VoHbI KanbLMS aKTVBUPYT OeSTeNbHOCTb Psiaa BaXKHbIX (epMEeHTOB, aKTUBHO BAUSIOT
HAa HePBHO-MbILLIEYHUH 1 CepaeYHO-COCUANCTYD CUCTEMbI. Hanpymep, cepaLe NaryLuKki, OMbi-
BaeMoe pacTBOPOM X/1I0pWA Kanug, Pesko 0cnabnsgeT CBOH AedTeNlbHOCTb, a MpY BBeAeHUM
B PAcTBOP X/10pPWAa KasbLWs MPOMCXOAWUT Peskoe ycuieHve nynbcaumn. Xnopua Kanbuus
NPUMEHsEeTC B MeAuLUVHe ON9 NeveHns psiaa 3aboneBaHuii.

B cpedHeM yenoBeke NpUMepHo 1,2 K KasbLns, MOYTV BECb OH HAXOAWTCS B KOCTSAX B BY-
ne dochaTa KanbLms. YenoBek NonyyaeT KasnbLmii C MOSIOKOM, TBOPOroM, oBoLlamMu. OaHako
KanbLMIA B OBOLLAX HaXOAWUTCS B BUAE HEPaCTBOPMMOrO OKCAnaTa, KOTOPbI He UCBaMBaEeTCS.
[lna Toro yTobbl MOHBI KabLMSA BCOCANNCH U3 KULLEYHVKA B KPOBb, HEOBX0AMM BUTaMUH D.
BoT noyemy npv HeOOCTaTKe 3TOr0 BMTAMUHA PA3BMBAETCS PaxWUT — AaXe Mpu K3bbITke
KanbLus B MuLLE.



MpoaykTbl, boraTble KanbLmem.
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38 CTPOHLIMiA
Sr BrnepBble CTPOHUMI 0BHapPUXnav B MUHEpane CTPOHLINA-

HUTe (KapboHaTe CTPOHLMS), HanaeHHOM B 1764 r. B CBUHLIO-

UPOHu“ﬁ BOM pygdHVKe 613 LWoTnaHackon gepesHn CTpoHUmaH. Yepes
UeTBEPTb BEKa MpnaHackuin xmMmuk Anep Kpoudopa (1748—
87,62 1795), N3yumB 3TOT MUHEPAS], BbICKa3a/l MHEHWE, YTO B HEM CO-
LEepXNTCA He W3BECTHbIM Hayke 3/1eMeHT. 3T0 MOATBepAn

Knapk, r/T 370 B 1808 . 1. [d3BW, BblOENVB €ro 3/1eKTPON30M.
MnoTHOCTb, r/cM3 264 CTpoHuMn — cepebpucto-benbii MeTans. OH Marye Kasb-
t nnaBneHus, °C 769  UWg, NNaBuTCd npu bonee HU3Kown Temnepatype. o xvmunue-

CKIM CBOWCTB3aM OH O4eHb MOX0XK Ha KanbLMiA 1 BCHOAY COMNpo-
BOXA3ET ero: B MMHepanax, KocTsx, 3ybHon 3manu. CTpoHLWIA

HETOKCWYEH; CofepXkaHne ero B OpraHusMe cpefHero yenoBeka okono 0,3 r. NpupoaHbin
CTPOHUMI NPEeACTaBEeH YeTbIpbMA CTabUbHLIMU M30TONaMuK, M3BECTHO Takxxe Bonee 30 pa-
OVI03KTVBHbBIX M30TOMOB CTPOHLUMSA C MepuoaamMy nonypacnana 0T MUAAMApOHbIX Aonen ce-
KUHAOb! [0 nouth 29 net ang °Sr. Mo3ToMy, ecnv BMecTe CO CTabuibHbIM CTPOHLEM B Op-
FaHW3M MOMaAeT 3TOT P3AMOHYUKINA, OH BHEAPSETCA B KOCTHUK) TKaHb, M «M3rHATb» ero
OTTYA3 NPAKTUYECKM HEBO3MOXHO. PekiaMa Yyyao0enCTBEHHbIX CPeACTB, «BbIBOOSALLMX 3 Op-
FaHN3Ma BCe PaAMOHUKINObI», — 0BMaH.

OnutenbHoe 0bnyyeHne MOXET MPUBECTM K PaKY KOCTHOMO MO3ra v nydeBon bonesHu.
Mo akTmBHoCTM 11 °°Sr cootBeTcTByUeT 137 r paauns! Oaxke yepe3 100 net octaetcs 10% ot
3KTMBHOCTM °°Sr. A UTOBbI OHa CHM3WNACh NOYTN A0 HYNS, O0KHO NPOVATN HECKObKO ThiCAY
NeT. 3TOT ONacHelWWin PaaMOHUKING B BObLIMX KOAMYECTBaxX Nonan B aTMocdepy npu 1c-
MbITaHNAX A0EPHOr0 Opyxud. Mostomy bonblle Bcero CTpoHumna-80 B KOCTSX SIOAEn, po-
amBlmxcs B nepuon 1945—1980 rr., korga bbino npoBedeHo 60/blie BCEro saepHbIX
B3pbIBOB B aTMOCdepe.

B 60bLUMX KOAMYECTBAX OKCWUA CTPOHLMSI PaHbLLE MCMOMNb30BaAN AN NOAYYeHUs CTeKN3,
13 KOTOPOro OeNnann 3NeKTPoHHOoNY4YeBble TpYbku. PaHblue Takve Tpubku nmenn Bce Tene-
B130Pbl, MOHWTOPbI 1 OCUMANOrPadbl B 1360PaTOPUSAX: CTPOHLNA He
NPONYCKan HapuXy PeHTreHoBCKMe NYdu (OHW BO3HMKAKOT B MecTe
U[3pa 3NEKTPOHHOrO 1YYa O CTEKNO0). B NMPOTEXHUYECKMX COCTaBaX
CO/N CTPOHLNST OKPALUMBAKOT M1aMA B KAPMMHOBO-KPACHbIV LIBET.

O6pa3syetcs °Sr 1 Bo BpeMs paboTbl 94epHOrc peakTopa, No3To-
MY MPWCYTCTBYET B 0TpaboTaHHOM Tonnvee. Bo BpemMs uepHobbib-
CKOW aBapuu B aTtMocdepy nonano npumepHo 1,6 kr 9°Sr.

MuHepan uenectvH (cunbdaT CTPOHLMS).
MwupoBoe Npov3BOACTBO COeOUHEHNN
cTpoHumsa B 2012 1. coctasmno 380 TbiC. T.



KHMHYECKHE INEMEHTDI B UHDOTPADUKE ———

Sl




52

NI1bA JIEEHCOH

bAPHiA

Ba B 1774 r. weenckne xuMukn Kapn Bunbrensm Lleene

(1742—1786) n KxaH MNotamb Man (1745—1818) Bbigennan u3

BAP"ﬁ MVHEPana TSHKeoro Lwnata (cynbdata bapus) HOBYHD «3eMH0,

KOTOPUIO Ha3Bann 6apuToM (ceiyac 6apuT — CUMHOHUM Tsbke-

137,33 7Oro WNaTa); No-rpedeckn baros — TSKECTb: 3Ta «3eMns» 60-

nee 4yem BOBoe Tskenee kBapua. Koroa B 1808 r. 13 3710/

Knapk, r/T 425  «3emnv» (okcuaa bapus) ¢ NoMOoLLbo 31ekTponmr3a . [13sw Bbi-
MnoTHOCTb, r/cM3 3,59 [Oen HOBbI METasl, OH Ha3Ban ero bapriem.

t nnaBnenus, °C 727 Bapuit — akTMBHbIN MeTann, Ha Bo3ayxe bbICTPO NOKPbI-

BAeTCS KOPKOW MPOAUKTOB PeakLMi C KUCMIOPOAOM, a30TOM
W UrnekncnbiM rasoM. [pu HarpeBaHWn 3aropaeTcy, C BOAOW
3HEPrvyHO pearnpyeT C BbldeneHnem Boaopoaa. [NpoaykT 3tonm peakumu, ruapokcu ba-
pys, — CUAbHas LWenoYb. MuHepan 6apuT A06bIBAHOT MUANMOHAMMK TOHH exerogHo. OH
HU>XKeH 4719 NpOon3BOACTBA beflbiX KPAcoK, MAacTMAace, ero A0baBnsdtoT B pacTBop 41 bype-
HUS HEDTAHBIX CKBAXXWMH.
CynbdaT bapusi — 0CHOBa «bapreBO Kallum», KOTOPYHO A3KT nauu-
EHTY, 4TObbl MCCNEenoBaTb ero MULEBApPUTENbHbIN TPAKT C MOMOLLbHO
PeHTreHa: bapu — TSKeNbi MeTana 1 NoTOMY 334ePXXNBaeT peHTre-
HOBCKWE 1y4dn. /I XoTs Bapui 900BUT, ero Cynb®aT npakTUYeckn He pac-
TBOPSETCS B BOME W COMSHOW KMUCNOTE B XKeNyake 1 notoMy He npef-
CTaBASET OMACHOCTW.
[na nonyyeHnss MeTanImueckoro bapust 6apuT NpeBpaLlatoT B XJ10-
PV, KOTOPbIM MOABEPratT 3NeKTponm3y. Metannmueckuin bapuin npume-
HSAHOT A5 CO3A3HWS BbICOKOMO BakyyMa (OH CBSI3bIBAET OCTATKM KUCI0PO-
13 v a30Ta). PackaneHHble Conn 6apust CBETATCA KPaCKBbIM 3e/1eHbIM
CBETOM, YTO UCMOMb3UKT B (heiepBepKax. MULLeBapUTEAbHbI TPaKT
Okcug bapust npw Harpese NCNYCKaeT 3/1eKTPOHbl, MNO3TOMY OH Ha PEHTreHOBCKOM CHUMKE.
B BOMbLUMX KOMMYECTBAX MCMONb30BasCs A5 NOKPbITUS KAaTOA0B B pPaau-
0M1aMnMax W 3NeKTPOHHO-NYYeBbIX TPYDBKaX.
Bapuin 9BNsSieTCS KOMMNOHEHTOM KEPaMUKW, KOTOPad CTa-
HOBWTCS CBEPXMPOBOAHMKOM MPpW TeMnepaType >KWOKOro
330Ta W BbILLE.
ConepxaHie bapusa B OpraHm3me CpedHero 4enoBe-
Ka — okono 20 ™r, Tokchyeckas nos3a — 0,2 1, cMepTesb-
Hag — oT 100 3.

BapuT, nam TSXKenNbIn WnaT, — MUHepan bapus.
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88 @ PA/MH

a HecomHeHHo, ymo 8 paduu Hay4yHbIU uHMepec 2pomadeH
_ U @20 0MKpbIMuUe NPUHABIXKUM K YUC/Y O4YeHb BAXKHbIX.
PAA"“ L. V. MerHdenees. OcHOBbI XUMULU.
226 Ha3BaHWe 3T0ro anemMeHTa NpovcXoauT OT NATUHCKMX C10B
radius — nyy, radiare — McnyckaTb 1YY, 3TUM H33BaHWEM OT-
Knapk, r/t 0,000001 KkpbiBlwme pagni Mapus Kiopn (1867—1334) v lMbep Kiopu
MnotHocTb, r/eM® 5,5 (1859—1906) 0603HauMM ero cnocobHOCTb M31YYaTh HEBUAN-
t nnaBnenus, °C 700 Mble YaCTMLbl. TOro e NPOUCXOXAEeHUs CNOBa «Paamno», «pa-

AM3aUMs» N MHOTVIE X NPOM3BOAHbIE. Paamm cnnbHoO paamnoak-

TMBeH, 1 r uucToro 2?°Ra wcnyckaeT B cekyHay bonee 36
MWANNAPOO0B anbda-yacTuLl. 3To noka3anu B 1908 r. 3. Pe3epdopa v ero cta)ep 13 F'epmMaHum
XaHc lenrep (1882—1945), MMeHeM KOTOPOro Ha3BaH CYETUVK PAAVIOAKTUBHOMO U3NYYEHMS.

CaMbli 4OArOXMBYLLUMIA M30TON paamns, 2?°Ra, — npoaykT MeAseHHoro pacrnaaa YpaHa
¥ MOTOMY COLEPXXWTCS BO BCEX PYA3X, COAEPXaLUMX UpaH (Ha KaXAUH TOHHY YMCTOr0 YpaHa
npuxoamTcs 0,34 1 paauns). MpyxoanTcs N1lb NOpaXaTbes Tpyaonkbun Mapun Kropw, Ko-
Topas, NepepaboTaB ToOHHbI pyapl, B 1898 r. BblaeNna HECKObKO AEeCATKOB MUNIMMP3MMOB
HOBOrO 3/1leMeHTa. MeTannudeckun paanv Bnepsble Boigennv 8 1910 r. M. Kiopy 1 hpaHLy3-
CKUIM 13K 1 xumrk Avape Jlyn OebbepH (1874—1949).

YncTbin pagun — BnecTawmn cepebpucto-benbit MeTans, beICTPO TYCKHEHLUIA Ha BO3-
nyxe. C BoOov pearvpyert, Bblaensds BoAopod. JIobble tur3sndeckmne n XMMUJYeckmne CBOVCTBA
Paanst N3y4aTb TPYAHO 13-33 ero 04YeHb BbICOKOW PaAMOaKTUBHOCTW. [13-33 Hee paaun 1 ero
COeIHEHMS1 CBETHATCS B TEMHOTE, @ €ro HecuBETHble COMX BbICTPO XKEeNTewT, npuobpetas
TEMHUK OKPAaCKY; BOAHbIE PACTBOPbI COEAVHEHWU P3AUS PA3NaratdT BOOU, BbIAENAS U3 Hee
BOOPO[ W K1Cnopofd. Paaum HenpepbiBHO BbIOENSET TENAQTY, U eCnv HeT YcnoBui ang Te-
M100TBOA3, METaN bbICTPO HArpeBaeTCs Y MOXKET [A3Xe PaCcniIaBUTbCS.

Paoni — XUMWUYECKNA 3HANOor KanbLys, NO3TOMY MNPV NON3A3HWA B OPraHn3M OH HaKa-
M/IMBAETCH B KOCTHAX. ITO MOXET MPUBECTM K 3/10K3YECTBEHHBIM ONYXO/ISM.

Koraa BbISICHWIACh BO3MOXHOCTb MCMO/b30BaHNUS pa-

OV B MeAUUMHe, B MUPEe Pa3BepHYNach HaCTOSAWas «pa-
AVeBas NMxopaaka». bblno Bpems, Korga pafavm CTou
B 160 Tbicsau pa3 gopoxe 3ono1a! Toneko B CLUA ¢ 1913 no
1923 r. bbIn0 nonyyeHo 196 1 pagusa. A B Benbrum 3 py-
Obl, NpyBe3eHHon 13 benbrunckoro Konro 3a 10 neT, bbin1o
BblgeneHo 326 1 pagus! B HacToslee BpemMs paanst Ha-
KOMAeHo oKono 3 Kr, 1 bonblile ero NpPakTUYeckn He Ao-
BbIBaKOT. Paoui HaxoAWT NUWb OrpaHUYEHHOe MnprMeHe-
HWe, HaNpYMep KaK WCTOYHWK PadoHa — ra30006pa3Horo
PafV0aKTMBHOIO NPOAYKTa Pacnana pagvs — ONg nNpuro-

TOB/1IEHUSA P3LOHOBbIX BAHH. ®paHuy3ckne xumnkn MNeep 1 Mapus Kropu
B cBoew nabopatopun. 1906 T.






ABapunHbIn - 4-n  3Heprobnok  YepHobblb-
ckon A3C B lMpungatn. B pesynstate aBapun
26 anpeng 1986 roga B atMocdepy bbin Bbl-
BpoLLUeHbl M30TOMbl YPaHa, MAYTOHMS U Lie3us,
1noa-131 u cTpoHumn-90.



[PYNNA CKAHAMA

...CkaHduu, ummpul U JIaHMAH... B NpUpode conpoBoXxdarom-
CS uesibiM psdoM dpyaux 3/1eMeHMOB,.. Y BCeX HUX CMOJlb MHO20
0bWUX NPU3HOKOB, YMO U3 HUX dasHO 0bpa3osanacb ocobas
2pynna anemMeHmoB pedkux 3emesib, Ha3B8AHHAS MAK N0 NPUYUHe
cpasHuUmMesnbHoU pedkocmu B Npupode MUHepasos, U3 KOMOpbIX
U3B/1eKarOm 3mu 3/1eMeHMbl, U Mo20 06CmMosimesibCmBd, Ymo ux
coneobpasHele okucsel cocmasa RO, u RO, no Budy cxodHsl

C makumu 3emagmu, kak CaO u ALO,

J. V. MerHdenees. OcHoBbI XUMULU.

pynna ckaHams — camas bosnbluas B [Meproandeckon cucteme: GOpManbHO OHa BKO-
yaeT 32 XUMWYECKUX 3nemeHTa. Monyymnocb Tak MOTOMY, YTO Y KaXAOro M3 BXOASLIMX
B 3Ty rpunny NaHTaHa 1 akTWUHWS CYWLECTBYET Mo 14 «BaM3HeLoB» — 3/1eMEHTOB, CXOAHbIX
C HUMM M0 CBOWM XVMWYECKUM CBOMCTBAM. [10CKO/bKY NMOMECTUTb B OAHY KETKY CUMBOJIbI
«pPOMOHAYaNbHNKa» 1 14 ero «nocnefoBaTenen» HeBO3MOXHO, 1S 3TUX 3MeMeHTOB-
nocnenoBatenen B MNepuoandeckon Tabnuue oTBefeHbl [B3 OTAebHbIE CTPOKU — JNaHTa-
HOWAOB ¥ aKTUHOMAOB. OHM BYAUT PaccMOTPeHbl OTAENbHO, MpUYeM B TPeX PasHbIX pas-
nenax (bonbLWMHCTBO 3KTMHOWOOB MOMYYEHO WCKYCCTBEHHO, M WX 0BbIYHO OTHOCAT K Tak

Ha3bIBaeMbIM TPAHCYPAHOBbLIM 3M1EMEHTAM).

Co ckaHavs B [Neproamnyeckon cucteme HaumHaeTcst bonbwas rpynna
TaK Ha3bIBaeMbIX MepexoiHbIX MeTanoB. PaccMOTpeHHble A0 CUX Mop 3/1e-
MEHTbl 4aCTO Ha3bIBaKOT S-3M1eMeHTaMn. Bce oHWM MMEerT Ha BHELUHEN Ba-
NeHTHoM obonouke (opbwTany) aToMoB MO OAHOMY WM MO AB3 3/EKTPOHA.
3Ta BHeWHAS opbuTtanb nMeeT dopmy cdepbl 1 TP3ANLMOHHO H33bIB3ETCH
s-opbuTanbto.

[pyrve opbutann, nmerolme MHYK Gopmy, 0603H3AYHOT NBTUHCKUMU
BykBamu p, d, f 1 g; TaK >Ke Ha3bIB3KT M FPUNMbl 31EMEHTOB, Y KOTOPbIX
BaJIEHTHbIE 3/IEKTPOHbI HAXOAATCA Ha TakuX OpbuTanax. 3T 0b03HaYeHus
MHOr0 J1eT Ha334 NPUAYMaNN CneKTPOCKOMUCTbI B COOTBETCTBUW C NMPUHATbI-
MV KOraa-To 0B03HaAYEHUAMU PA3NNYHBIX CNEKTPAsbHbIX NIMHWUN: «pe3Kag, 0T-
yeTnmBas» (sharp), «rnasHas» (principal), «anddysHas, pa3mbitas» (diffuse),
«ocHoBHas» (fundamental). Ecnn korga-Hnbyab 6UAUT NOAYYeHbl 31eMeHTbI
C Apyroi (hopMow BaneHTHbIX 0pbuTanen, nx Ha3oBYT g-anemMeHTamu (BUKBa
g NpocTo cneayet 3a bykeol f). [NepBbI g-3nemMeHT byaeT MMeTb Homep 121,
HO MOKa HW O[INH TaKOW 3/1EMEHT HE M3BECTEH.

HOxaH MaaonMH — MUHCKUA UMK,
XUMUK I MUHEPOSIOT, N3Y4YaBLUMNA
pefKo3eMeSlbHblE 3/1EMEHTbI.

K s-371eMEHTaM OTHOCSTCH U>Xe pacCMOTpeHHble WesioYHble U LWeo4YHO3eMeslbHble 3/1e-
MEHTbI, 8 TAK>XKe BOAOPOL W renni. K p-3afieMeHTaM — BCe OCTaJlbHble HeMeTa bl (1 Heckonb-
KO MeTaﬂﬂOB), K d-3/1leMeHTaM — CaMble PaCrpoCTpaHeHHble MeTaslflbl;, X HA3bIBAKIT Tak>XKe
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MuHepan MoHauMT — ocdaT peaKo3emMeslbHbIX 31eMEHTOB — COOEPXMUT B OCHOBHOM OKCWObI Liepus,
NAaHTaHa 1 HeoauMa.

nepexogHbIMU: OHU ABMAAKOTCA «MPOMEXXUTOYHbIM» MeXOU Hanbonee XMMUYECKN aKTUBHbIMM
LLUESIOUHBbIMA W LLESI0YHO3EMESIbHBIMY METa/IIaMU - TUMNYHBIMU  HEMETaNaMn. HakoHel,
K f-3N1eMEeHTaM OTHOCATCS NaHTaHOWOb! U aKTUHOWAb!. s guoﬁcma KJTIeTKM C COOTBETCTBYH-
LMW 3N1EMEHTaMK B Tabnuue MeHaeneesa 4acTo OKPaWB3KT Pa3HbIMK LIBETAMW.

NEPENO/IHBIE METAJIMbI, KAK MPABMNO,

HE OBNIAJAKOT BbICOKOH XHMMYECKOH AKTMBHOCTDIO,
CBOVICTBEHHOW LLE/IQYHBIM

/I LLESTOYHO3EME/IbHBIM METAJTIAM.

A MHOr1e 13 HIX HACTO/IbKO MHEePTHbI, YTO C TPYAOM PearnpytoT C APYruMiy 3N1eMeHTaMM
VI YacTo BCTpeYatoTCs B Mpupofe B CBOBOAHOM COCTOSHMM (3071070, MAaTUHAE, PSL ApUrixX
MeTannos). Elle ogHa oTanMUMTENbHAs 0COBEHHOCTb NEePEexX0AHbIX METaN0B: UX COeAMHEHMS C
APUrIMM 371EMeHTaMV YacTO OKpaLlieHbl (S-31eMeHTbl 06pa3ytoT ToMbKo BeclBeTHbIe coean-
HeHws). [prMMepoM coeMHeHWIA NepexoaHbIX METaNI0B BCeX LIBETOB Paayuri MOryT CAUXWTb:
KPACHbI MoaWa PTUTY, OPaHXXEBbIN AVXPOMAT 3MMOHMUS, XKETbI XPOMAT CBUHLE, M3YMPYLOHO-
3e/1eHbll HUKeneBbIN KUMopac, ronybble pacTBOPbl MEAHOro KYmopoca U SpKo-CHHWE Kpu-
CTa//bl 3TOr0 BELEeCTBa, M1ONeTOBbIe KPUCTaNs bl TVOLMAHATa KobanbTa.
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CKAHMA

Sc Korga [. V1. MeHgeneeB nNpeanoXwn nNepsbit BapUaHT

CBOeN Tabnulbl 3M1EMEeHTOB, CKaHAWA elle He Obll OTKPbIT.

[KAHA““ MeH/enees OCTaBWA A1 HEro MycTyw KeTKY, Ha3Bas ero

3Ka-bopoM 1 nNpeackasan ero ceBoncTea. CkaHaOu B BUAE OK-

44,96 cnaa oTkpbil B 1879 r. wBeackun xumuk Jlapc ®pegepuik

HunbcoH (1840—1899), BbioenvB ero 13 MYHepanoB 3BKCEHW-

Knapk, r/T 22 T3 W 3ad0/IMHATE, BCTPEY3BLUErOCS TOBKO Ha TEeppuUTOpum

MnoTHoCTb, r/cM3 299 CkaHOvHaBuK. 103TOMY CKaHAWA ¥ NONY4ms TaKOe Ha3BaHVe.
t nnaBnexus, °C 1541 CkaHonn — nerkvid metann (nnot-

HOCTb 2,99, NoYTN Kak Y antoMUHWS) 1 B
TO >Xe BpemMs TUromniaBKWi: MIaBUTCH
TONBbKO NpW Harpeee Ao benoro kaneHus, npu 1541 °C. CkaHaun — nep-
Bblll 113 TaK HA3bIBaeMbIX PeaK03eMesIbHbIX 31eMEHTOB (K HUM OTHOCATCS
TaKXKe UTTPWUIA, NaHTaH W NaHTaHouabl). Ha caMoM ene CKaHauin BoBCe He
pPefoK: B 3eMHOW Kope ero bosblue, YeM 0/10Ba. HO CKaHOWM OTHOCUTCYH K
TaK H33bIBAEMbIM PACCESHHBIM 31IEMEHTaM. 3TQ 3H3UUT, UTO OH NPUCYT-
CTBUET BO MHOIVIX MUHEPanaX, HO B O4YeHb MaNeHbKMX KOJNYEecTBaX,
a COBCTBEHHbIX MUHEPAOB, W3 KOTOPbIX ro MOXHO bbi10 Bbl 40bbIBATH
B BOMbLIMX KOANYECTBAX, HE CULLECTBYET. TaK YTO CKaHOWA MoayyatoT
MONYTHO NMpW [0bblue aNHMUHKS, UpaHa, BoNbMPama, 0/10B3, LIMPKOHNS,
pada OpUrMx MeTansoB, a Takxe Yrng. B pesynsTate exkeroHoe npoms-
BOACTBO CKaHAWNSI UCUMNCASIETCSA BCEr0 HECKOMbKUMMN TOHHaMW.
B umcToM BUaE METaNIMYeCKUM CKaHaWM Bbin MoAydeH TOMbKo
B 1937 r. 370T MeTan UCNob3yeTcs B OCHOBHOM /14 NONYYeHWs CNIaBoB C antaMuHmeM. Ha-
NpUMeEp, PAKETa C HOCOBOW YaCTbH M3 TAKOM0 CM/iaBa MOXKET NPObUTb NOASPHLIV Nefd, ecnv ee
BbIMNYCTUT HAX0OAWAACS N0 HUM NOABOOHASA N04Ka. V13 cKaHAUA-aMFOMUHMEBBIX CNIABOB ae-
N3KT 04YeHb NPOoYHbIe 1 Nerkne bencbonbHble BUTbl U Apyrne CnopTVBHbIE TOBapbl. [lobaBka
Moauaa CKaHOMA [enaeT CBeT ra3opa3psaHbix Namn Banskmm K conHeyHomy. C yenmueHnem
MPOV3BOACTBa 3TOr0 LEHHOr0 METanNa era NpuMeHeHe byneT pacluvpsaTbCs.

CKaHOWA — Nerkui TYrornnaBkum MeTansl.

CnnaBbl CKaHAWS C 3/IFOMUHMEM WCMOMb3YHT B 3BUACTPOEHUMN.
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20 WTTPHIA

B 1787 r. NemTeHaHT apTwinepuv LWBEOCKOW apMum
v MyHepanor-nobutens Kapn Akcens Appennyc (1757—1824)

MTTP"“ NPOBOAW MOUCKW MHTEPECHBIX KaMHEN B Kapbepe, rae Korna-

TO 006bIBanV MoneBon WNaT. Kapbep HaxXoOWICd OKOMo He-

88,91 6onbLUOro WBeackoro ropoaka WMTtepbio Ha ocTpose Pecape

67113 CToKronbma. TaM AppeHnyc Halles HOBbIA TEMHbIN MUHE-

Knapk, r/T 33 paJ, KOTOPbIN OH Ha3Bas UTTepbUToM. AppeHnyc nocnan ntTep-
MnoTHoOCTb, r/cM3 447  buT B yHmBepcuTeT ropofa ABo MONMOAOMY QUHCKOMY XUMIKY
t nnaBnexus, °C 1526 tOxany Maponvny (1760—1852). Mayyas 310T MuHepan, afo-

JIMH B 1794 T. BbIAENWN U3 HEro HEM3BECTHYHD «3eMJI0» — OK-

CvA HOBOro anemeHTa. LLBeackuin xuMmnk 1 MuHepanor AHgepc
lycTas 3kebepr (1767—1813) Ha3gan B 1797 r. 3Ty «3eMo» UTTpUeBow (Uttria). Mo3aHee mu-
Hepan NepenMeHoBanu B rafoMHNT, @ COAEPXKaLUMUIACS B HEM 3/IEMEHT Ha3Bav UTTPYEM.
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ANfl XHMUKOB TAZO/IMHHT OKASANICA HACTOALLHM

KIAAOM: B HEM OBHAPYXWJ1
MHOTI'O HOBbIX 3/IEMEHTOB.

Cnycts noyTtv noneeka, B 1843 1., WwBeackuin xumuk Kapn 'yctaB Mocangep (1797—
1858) nokasars, uTo «MTTPUEBast 3eM/s» — 3TO CMECb TPeX OKCUAOB. AHANOMMYHO TOMU, KaK
«pacLlenunn» 3Ty CMech, NogBWINCH W Ha3BaHWSA: UTTepbuin, Tepbuin n 3pbui.

Cam MocaHaep cuMen BbIenTb B UACTOM Bue 3pbreByto 1 TepbreByro 3eMIm — OKCu-
Obl 3pbug 1 Tepbus; YACTbIN OKCKa UTTepbus Bbloenun B 1878 r. WBeNL3PCKNA XUMNK XKaH
Lapnb anuccap ne MapuHbsik (1817—1894), kKoTopoMy W NMPUHAANEXWT YeCTb OTKPbITUS
3TOr0 3/1eMeHTa. A B 4eCTb [3[10/1MHa Bbl/1 HA3BaH 3NEMEHT rafloIMHUIA — nepBbIn 13 15 3ne-
MEHTOB, Ha3BaHHbIX B YeCTb YdeHblX. B TTepbro pacnonoxkeH Mysen ¢ 3KCNo3unumen, paccka-
3bIB3KOLLEN 0B MCTOPUN KSMEHOIOMHMW.

ATTpUn — TunndHbIn MeTansl. OH nnaBuTcs npr 1526 °C, nouty Npr To »Ke TeMNepaType, Ut
Keneso, ero noTHoCTb 4,47 r/cm® (3meck OH BAn3ok K TUTaHY). LLnpokar nybnvke aToT 3neMeHT
CTas NU3BECTEH, KOrAa bbl1 CMHTE3MPOBAH HOBENMPHBIN KaMEHb — UTTPUA-3NFOMUHUEBBIV TP3HAT
(MAI). Ha ocHose kpuctannos AT paboTatoT n1a3ephbl, 8 TakKe CBETOAVOMbI,
n3nyuaroLme benbin ceeT. Kepamurka Ha3 OCHOBE UTTPWS NepPexoamT B CBEPXMPO-

BoAsllee cocTosHWe npy Temnepatype MuHUc 180 °C; HW oanH MeTann um
CM1aB He MOXKET MOXBACTaTbCS TaKOW BbICOKOM TEMMNEPaTypor nepexoaa.
MupoBoe npor3soacTBo UTTpust B 2012 . cocTasmno 8900 TOHH.

KpucTannbl UTTpus.



JIRHTAH W NAHTAHOW b

Cocean UTTpUS MO TPeTber rpynne — AaHTaH W akTuHWA. Cnegyutolime 33 naHTaHom 14
3/1EMEHTOB MO XMMWYECKM CBOWCTBAM HACTOMbKO MOXOXKW Ha JIAHTaH, YTO XUMUKM OOMrQ He
3Ha/N, KaK X Pa3MecTUTb B Tabiumue 3neMeHToB. HeapoM Ha3BaHMe 3TWX 31EMEHTOB — NaH-
TaHoWAbl, YTO B MEpPeBOAe C PeYecKoro 3HauuT «CXOAHble C NaHTaHOM». Bbino NpeanoXkeHo
MOMECTUTb VX BCE B 0AHY KNETKY C IAaHTAHOM U B 3TOW KNETKe HanmMcaTb HOMEPa 3/1eMEHTOB:
57-71. A uT0Bbl MMETb BO3MOXXHOCTb HAMMCaTb CMMBOJIbl I HA3BaHWUS 3/IEMEHTOB, «PACTSAHYTbY»
3Ty KNEeTKY, NPEeBPaT1B ee B Psfl IAHT3HOUAOB. TaK >Ke NOCTYMUAN 1 C 3KTUHOMOAMMW, 3N1eMeH-
TaMVi, VMERLLWIMN HoMepa ¢ 89-ro (akTuHmin) no 103-i (noypeHcun). B pesunbtate oTaebHO
OT OCHOBHOW TabnuLbl NOSIBUMNCH ABa «A0MONHUTENbHBIX» PO — NAHTaHOWAOB 1 aKTUHONIOB.
iHoroa nNocTynatoT VHaYe: «pa3aBurakoT Tabauuy Mexxay aneMeHTamu 57 (naHTaH) n 89 (ak-
TVHWI?) C O[IHOW CTOPOHbI 1 3nemMeHTamm 72 (racdhHuin) 1 104 (pesepdopaunin) — ¢ Apyrow v B 3T0T
NPOMEXXYTOK MOMELLAIT BCE NIAHTaHOWAL! U aKTVHOWUAL!. B pe3unsTaTte BCe 3TV 3/IEMEHTbI OKa-
3bIBAOTCS BHUTPW OCHOBHOW CUMbHO PAcTAHUTOM Tabnumupbi.

Y IAHTAHOHA0B HAPYXXHbIE INIEKTPOHHDIE
060/104KH NOCTPOEHBI OAMHAKOBO,
[NO3TOMY X XUMNYECKINE
CBOVICTBA BECbMA CXOHb.

Ka3anocb bbl, CX0OHbIMU O0/MKHbI BbITh Y OpYrie «KayecTBa» 3TWX 3/1eMeHToB. OOHaKo
coep>KaHmne 3TUX 3/1eMEHTOB B 3eMHOW Kope (KNapKu) 1 X CTOMMOCTb UKa3blBatOT Ha pa3it-
TenbHOe «HepaBHOMPaBME».

UeTKo 0BHapUXMBAETCH ke 0BCUXO3BLUMACA paHee YeTHO-

HeYeTHbI 3(MMEKT: 3NeMeHTbl C HeYeTHbIM HOMEepoM bonee peakue
1 bonee Ooporve, MHOraa HaMHoro. IHTEPeCcHo, YTO BOMbLIMHCTBO NaH-
TaHOWMI0B, OTKPbITbIX B XIX Beke, bl 06Hapy>XeHbl BCEro B ABYX Mu-
Hepanax: LUepute 1 ragofMHmTe. B NepBoM W3 HUX HaLWWAW LIEPUIA, NaH-
TaH, Npa3eoanM, HeO4MM, CAMapU 1 eBponn. Bo BTOPOM — raoiviHnm,
Tepbu, AMCNPO3uUA, FONbMUK, 3pbui, TYNUM, UTTepbUn 1 NHTELMN.
TpyYOHOCTY OTKPbLITUS 3TUX 3M1EMEHTOB BblIV CBS3aHbI C UX 04YeHb Bn3-
KUMU XMMUYECKNMUM CBOWCTBaMM, TaK YTO O/19 pa3deneHnst 3Tux ane-
MeHTOB MoTpeboBanock boMblUoe MCKYCCTBO MHOTMX XMMWKOB. B pe-
3y/ibTaTe OTKPbITME JidHTaHa W Bcex ero 14 «nocnefgoBaTenen»
noTpebosano bonee cTa nert.

3nemMeHT NPoOMeTU 13 rpynnbl N3HTAHOMAOB Ha3BaH B YECTb repos
MundoB lNpomeTtes. Hukona-CebacteaH Agam. Npometen. 1762 T.
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HEKOTOPBIE ®V3UNYECKME CBOVICTBA JIAHTAHOMOB

M10THOCTb, TEMIMEPATYPA MIOTHOCTb, TEMIEPATYPA

r/Cm3 MNABJIEHVA, °C r/Cm? MNABJIEHVA, °C
LA 617 921 B 8,27 1356
CE 6,71 799 DY 8,53 1412
PR 6,78 931 HO 8,80 1474
ND 7,00 1021 ER 9,04 1529
PM 7,22 1042 ™ 9,33 1545
SM 7,54 1075 YB 6,95 824
EU 523 826 LU 9,84 1663
GD 7,87 1313

AHOMaNUW Ons eBponus U UTTepbuns 0bbACHAKTCH OPYron KPUCTAIMUYECKOM CTPYKTYPON:
y 3TVX OBUX METaNN0B OHa KYbrueckas, Y Opyrux — bonee nnoTHas rekcaroHanbHag. Crosime
psiaom B [Neprogndeckon Tabnnue ragovHmg, Tepbuin, AMCAPO3UR, FOIbMUIA 1 3pBUM OTANYAIT-
CH PeKVM /15 MEeTa/10B CBOMCTBOM — (heppoMarHeT3aMoM. MeppoMarHeTKM COXPaHSOT Ha-
MarHWYeHHOCTb 1 B OTCYTCTBME BHELUHEr0 MarHWTHOrO Mofisd. Tak1UM CBOWCTBOM, KPOME 3TUX
MEeTansoB, 061a03kT TOMBbKO XXefe30, KobanbsT 1 H1Kenb. Ho Y NaHTaHoMO0B 04eHb HM3Kasd ToY-
Ka Kiopy — KpUTYeCKas TemMnepaTypa, Bbille KOTOPoW (heppOMarH1THbIE CBOVCTBA MCYE3atoT,
NO3TOMY CAENaTb W3 HMX MOCTOSIHHbIE MArHUTLI He yaacTtcs. Hanpumep, ans tepbus Touka Kropu
HaxoouTcs npu Temnepatype =50 °C, ang AMcnposus, rofbMUs 1 3pbust OHa eLLEe HXKE, 1 TOMb-
KO rafonvHUM TepsieT MarHWTHbIe CBOVCTBA Npuv Harpese Bolwe 20 °C. N5 CPaBHEHWS: XXeneso
0CTaeTCcs MarHUTHbIM Npu Harpese Ao 770 °C, kobansT — o 1130 °C.

3ponnHuA —
MuHepan anaTuT. MeTann 13 rpynbl Pa/0aKTVBHbIV 3/1EMEHT NPOMETUN.

JTIaHTaHOMOO0B.
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= JIAHTAH
La B koHue XVIII Beka B MuHepanax Lepute n nttepbuTe (ra-

,EI,OJ'II/IHI/ITe) Bbina 06Hapg>|<eHa HOBa4A «3eM/14», Ha3BaHHAA UT-

"AHTAH Tpresoit. B 1803 r. wseackui xvmuk M. 9. Bepuennyc v He-
MELKWA  XuMuK  BunbrensM  XusuHrep  (1766—1852)
138,91 0BHAPUXMNAN B LIepUTe elle OOHY «3eMSH», KOTO-
DU Ha3Banu LepueBon. VI3 3Tux «3emenb» BMo-
Knapk, r/T 39 CNeacTBUM BbIAEAWAM OKCUaObI PSAa peaKo3emMeslb-
MnoTHOCTb, r/cM3 617  Hblx anemeHToB. OAUH 13 HUX, OTKPbITHIA B 1839 T
t nnaBnenus, °C g1  weedckum xummkom K. Mocangepom, no npeano-

»KeHWro bepuennyca Ha3Basn NaHTaHOM — OT rpeu.
lanthano — oCTarCb HE3aMeYEeHHbIM, CKPbIBAHICh:
HOBbI 3N1EMEHT OECATKW NET «NPATaNCcI» 0T XMMMWKOB.
B 1842 r. MocaHaep NoHSAM, UYTO OTKPbITbIN UM N3HTaH — 3TO He OAWH 3ne-
MEHT, 3@ HECKOJIbKO. 33 OfHWM OH OCT3BW/ Ha3BaHWE «J1aHTaH», 3 BTOPOW Ha3Ba/l
anammom (ot rped. didymos — B6mr3HeL). 3aTeM 0Ka3anoch, YTo «bnM3HeL» — 370
CMECb, MPUYEM U>XKe TPEX 3/IEMEHTOB: HeOOMM3, MPa3e0aAMMa N CaMapus.
Kak 1 BCe naHTaHowuabl, POACHAY3bHIK 3TOW Cepun, NaHTaH, — CPaBHUTESb- 5
LIBeackun xmmumk IEHC Skob
HO MSAMKWM 1 XVMWYECKN 3KTUBHbIA MeTa1. Ero NpUMeHsoT 15 W3roToBeHNS BepLEnMyC OTKDbIN Liepuii
MeTannoruapuaHbIX aKKyMUnaTopoB: B rMbpuaHoOM 3n1ekTpoMobune MoxeT bbiTb TOPWIA 1 CeneH.
00 15 KnnorpaMmoB 3Toro anemeHTa. CnocobHOCTb NaHTaHa NOrfowaThe bonblive
0bbeMbl BOAOPOAA UCMOAb3YHT 49 KOMMAKTHOro 1 6830MacHOro XpaHeHns 3Toro
ra3a. JIaHTaH NPUMEHSIKOT MPY U3roTOBIEHWI BbICOKOKAYECTBEHHbIX CTEKIAHHbBIX JIMH3, CBETS-
LLIXCS COCTABOB. PacTeT npyMMeHeHne NaHTaHa Kak KOMMOHEeHTa KaTann3aTopoB B HedTene-
pepaboTke. LleHa Ha oKcuAa NaHTaHa And KaTaAUTUUYECKOro KPeKUHIa XKUOKMX TOMIMB PacTeT
C KaXKdbIM rodom.

LLEPHiA

Ce B 1801 r. utanbsaHckuin actpoHoM [xysenne [uauum

- (1746—1826) oTkpbin nepByt Manyto nnaHety ConHeuHow
uEP“" cucTemMbl — actepouna. Ero opbuty paccuntan BblAaKOLWMIN-
140 ’|2 Ca HeMeukun matematuk Kapn ®pugpux Fayce (1777—

!

1855). AcTepoun Has3Banu Llepepoi — B 4ecTb PUMCKOMN
BorvHu nnogopoaus (B Mpeunn ee 3Banv [emetpon). Beko-

Knapk, r/T , 66,5 pe M. 9. Bepuenuyc v 0AHOBPEMEHHO W HE33BWCMMO He-
MnoTHocTs, r/cm 676 MeLUKun xumuk MapTtud Knanpot (1743—1817) oTkpbiau
t nnaBnexums, °C 799

(B Bnae OKCI/IJ:la) HOBbIN XUMUYECKWI 31eMeHT. Ero Ha3Baau
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LuepneM — B NaMATb O COBEPLUEHHOM HEe33[40Aro A0 3TOr0 BblA3rWEeMCS
3aCTPOHOMUNYECKOM OTKPbITUW.

3TOT 3M1eMEHT 0Ka3as1Cs NepBbIM 13 3NEMEHTOB-N3HTaHOWAOB 1 CaMbIM pac-
NPOCTPaHEeHHbIM Cpean HuX. MeTanaudyeckun Lepun obnagaet YamBUTENbHBIM
CBOWCTBOM: €C/IN MPOBO/IOKY M3 HEro NMOCKPECTN HOXOM, TO 06pa3ytoLumecs Mesb-
Yaiume MbIIMHKA MeTanna CaMOBOCM/IAMEHSKOTCS Ha BO3ayxe (Takoe CBOWCTBO
METaNNa Ha3bIBaETCS NMPOMOPHOCTLIO, OT rpey. pyr — OroHb 1 phoros — Hecu-
Wwmin). Ecnm >xe BHeCT B MiaMsl camy LIepPVEBU NPOBOJIOKY, OHa CropaeT oche-
MUTENBbHBIM MaMEHEM, NPEeBOCXOAS MO SAPKOCTN FOPALUMIA MBTHUN.

370 CBOVICTBO LIEPWA NCMONBb30BaN aBCTPUMCKIN XuMrK Kapn Aysp doH Besb-
cbax (1858—1919), KoTopbI pa3paboTan COCTaB A5 KKPEMHUEBBIX» 3a>KMranok.
B ero ocHoBe — Liepwit B Cr/1aBe C APYrMM MeTannamm (Tak HasbIBaEMbIN MULLI-
METasf, OT HEMELKOro mischen — CMeLLVBaTh). HebonbLLoM KYcoyek TaKoro me-
Tanna npu yaape (Mm aHeprimyHoM TPEHIUM O CTabHOE KOMECKIKO) A3ET MHOXECTBO
CKP, KOTOPble Nerko NoAXKMraknT duTuab. [py cnnaBneHny uepust C HEKOTOPbIMU
MEeTaNNaMun NPOUCXoaNT BYpHas peakums C BblaeneHneM bobloro Koamd4ecTsa

Hemeukun xuMmk MapTuH
leHpvx KnanpoT — oauH
3 NepBOOTKPbIBaTENeN Lepus,
UpaHa v TWTaHa.

TernaoThbl. |_|O3TOMU, eC/n BHeCTU KUCOYKK WU MOPOLUOK Lepnd B DaCI'IJ'IaBJ'IeHHbIVI LUMHK, Npo-

N30MOET ApKas BCMbILLKE W CUNbHbIW B3PbIB.

Llepnia, B oTAn4mMe OT MHOTUX OPYriX NaHTaHOUOOB, MOXET U3MEHHATb Ba/IEHTHOCTb. 3T0
CBOWMCTBO MO3BOMWIO reHepany, BoeHHoMY XuMunky Bopucy Masnosuyy Benoycosy (1893—
1970) oTKpbITb B 1951 r. NPUHUMNNANBHO HOBbLIN KNACC XMMUYECKMX PeaKUM — aBTokoneba-
TeNbHbIX (CenYyac OHWM HOCAT ero MMd). B ero onbiTax (B KOTOpble HWUKTO BHayane He Bepwusl,
3 Hay4Hble »UpHasbl 0TKa3blBanMCb OT NYbAMKaLWM) NOAKWUCNEHHas CMecb bpoMaTa Kanus,
JIMMOHHOW NI MANOHOBOW KUCNOTbI U CYNbdaTa Lepus Nepuoanyeckyt CaMonpon3BObHO 13-

MeH4A/1a LBEeT.

B MeTanAyprnm HebonblUne A0baBKK Lepusd 3Ha4nTeibHO yBeiM4mBatoT NMPOYHOCTb aJlto-
MUHUA 1 HEKOTOPbLIX OAPYrmunx MeTasioB. [unokcuna uepus MCMOb3UEeTCH KaK KaTanm3aTop B XW-
MNYECKOW MPOMbILLNIEHHOCTW. 370 BeLLeCTBO SABNSETCS OCHOBOW Jigyluero nopoLkKa ana4d Kade-

CTBEHHQW MNoJINPOBKK ONTNYECKOro CTeKka.

Llepvn BxoauT B COCTaB
MULLIMETaNNa.
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0 [1PA3EOIMM W HEOJHM
Pr B 1841 r. K. MocaHaep pa3aenwn «1aHTaHOBYHD 3eMII0»

Ha OBa KOMMOHeHTa. OgHa 13 HKX bbla y>xe nN3BeCTHbIM OK-

"PA;EOA"M CWOOM NaHTaHa. [puUryto 3emmio, OUeHb Ha HEero MoxoXyto,
Ha3Banun anammoBown, oT rped. didimos — 6nam3Hel. B 1882 r.

140,91 K. Aysp oH Benbcbax MeToaoM CnekTpanbHoro aHanmsa ob-
H3PYXWN B «OUAMMOBOV 3eme» AB3 HOBbIX 3n1emMeHTa. OanH

Knapk, r/T 9,72 M3 HWX [3Bajl COMM 3E/1EHOr0 UBETd, M 3TOT 3/1eMeHT AU3p
MnoTHoOCTb, r/cM3 6,78 Ha3Ban MpaseoarnMoM, T.e. «3efieHbiM BnsHelom» (0T rpeu.
t nnaBnenus, °C g31  Prasinos — cBeTNo-3efeHblt). BTopon 3nemeHT AasBan conw

PO30B0O-KPAaCHOrro LuBeTa, ero Ha3Ba/In HeoOUMOM, T. e. «HO-
BbIM B/IN3HELIOMY. |'Ipa3eouv|M N HeoAMM NCMONIb3yroTCA 014

Al MONYYEHNS KaTann3aTopoB B HedhTenepepabaTbiBatoLLel Npo-
MBbILLAEHHOCTU 1 B aBTOMOBUBbHbLIX KOHBEpPTEPaXx (KaTanmaa-

N d TOPaX [OXWra), B MarHUTHbBIX CM/IaBax.
«[IMOUMOM» MOKPBLIBAKOT OMTUUECKWME CTeKNa 1 CBeTo-
OUABTPbI, COMHLE3aLWNTHbIE OUKM — AN NOFOWEHUS Yfb-
HEOA“M TPaUONETOBOrO U XENTOro Y4acTKoB crekTpa. Heogum —
144124 KOMMOHEHT (BMecTe C >ene3oM 1 60poM) OueHb CUAbHbIX

MNOCTOAHHBIX MArHWTOB: MNPeACcTaBbTe cebe MarHuT, Nerko
UMELLAILWWCA Ha NAM0HY, KOTOPbIA MOXET UAaep»aTb Mos-

Knapk, r/T 4,5
TOHHbI! HeoarMoBble MarHWUThLI, paboTatolive B pa3Hoobpas-
MnoTHoCTb, r/cM? 7,00 0 .
HbIX NpMbapax, 3a 10 neT paboTbl TepaaT Bcero 1—2% ceoet
t nnaBneHus, °C 1021

HaMarHM4eHHOCTW.

Po3oBble KpUCTansbl cyibhata Heoamma.

|/|I'|3ULLIK8 N3 HeoAMMOBbLIX MAarHMUTOB.
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ITPOMETHiA

P m 3TOT 3/1EMEHT MHOI0 pa3 «0TKPbIBa/IN» B Pa3/INYHbIX M-

Hepanax — B MOWCKAaX HeOOCTalOLero PeaKo3eMesbHOro
"POMET"“ 3/1eMeHTa, KOTOPbIA A0MXKEeH Bbifl 33aHUMAaTb MEeCTo Mexay
HeOAVMOM ¥ camapueM. W HasbiBanu unnnHvem (8 yectb Wn-
[145] JINHOWMCKOrO  YHMBEpCUTETa),  (riopeHLmeM
(B uecTb MNOPEHTUINCKOr0 UHWBEPCUTETA), Ln-
Knapk, /T _ KNOHVEM (B pe3ysnbTaTe MoMbITOK MOAYYeHus
MnoTHOCTb, r/cM? 722  HOBOrO 371€MeHTa B LUMK/IOTPOHe). Ho 3T oT-
t nnaeneuns, °C 1042 KPbITVisi He Bblu NMOATBEPXAEHbI.

Brepsble HedocTakllee 3BeHO B Lenu

NaHTaHoMOo0B 0bHapyxwuaa B 1945 r. rpynna

aMepuKaHckux nccnegosatenen: [>xekob MapuHckui, JloypeHc MneHaeHvH
n Yapns Kopuana. OHM C NOMOLLBK XpOMATOrpadumn pasaenvnm npoaykThl
JeneHns ypaHa B 91epHOM peakTope 1 06HapYXWnn cpen HUX HOBbIN 3M1e-
MeHT. CTana NoHaTHa Heyhauya MOWCKOB MPMPOLHOr0O 3/1EMEHTa: BCe K30-

TOMbl MPOMETUS P3OMO3KTVBHbI CO CPaBHUTENbHO HEeBOoNbLIMM BPEMEHEM Mpomerent vsobpaxer
XKW3HW. [Tepunod nonypacnaga caMmoro Aoaroxmsyllero, npoMetusa-146, co- Ha MoreTe Kiipubati-Canos,
. llepron yp A A gulero, np ’ ' OTYeKaHeHHoi B 1997 T.
ctasngeT 5,5 net. XXeHa Kopuvanna npeanoxunia Ha3eaTb HOBbIN 3/1EMEHT B UeCTb NPUBAMKaIOLLIErOCH
NpoOMeTVEeM, Mo MMeHKn pomMeTes, NoxuTyBLIEro Y Horos OroHb 1 Nepeaas- MUNSIEHUYM.

Lero ero ArasM.

B 3emHon kope npomeTuns MeHblle 1 kr. OH obpasyeTcd nNpu pacnage paanoakTuB-
HbIX 3/1IEMEHTOB W NPUCYTCTBYET B BMAE CNedoB B MX MUHepanax. lepBbin 0bpasel Me-
TaNNNYecKora npoMeTus bbin nonydeH B 1963 r.; ero Bblaenuav U3 NpoaykToB AeNeHus
B 90epHbIX peakTopax. [NpuMeHsaoT npoMeTuin-147 Kak UCTOYHMK 3HEeprum Ha KocMmude-
CKUX Kopabngx.

CAMAPHI

S m B cepeante 40-x rr. XIX Beka HayanbHWK WTaba Kopnyca

~ rOpHbIX HXeHepoB Bacunuin EBrpachosmny Camapckimin-beixosel,

[AMAP““ (1803—1870) npeaocTaBun HemeLKoMy XMMnKY MeHprxy Pose

150 36 (1795—1864) ans uccnenosaHns 06pasLibl YepHOro YpanbeKo-
I

ro MVMHEpana, HaaeHHoro B nbMeHckux ropax. Hesagonro oo
3TOro MVHEpan UccneaoBan bpat MeHpUxa, HeMEeLKNA MHepa-

Knapk, r/T , / nor v kpuctannorpad N'yctas Pose (1798—1873), 1 Ha3Ban ero
MnoTHocTs, r/cm 754 UnaHoTaHTanoM. [eHpux Po3e Npemioski NepeMeHoBaTh Mi-
t nnaBneHus, °C 1075

Hepas N Ha3BaTb eroc CaMapCcKnNTOM, Kak rnmncan Po3e — «BYecTb
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NoNKoBHMKa Camapckoro, no B61arockAoHHOCT KOTOPOro
9 BbI1 B COCTOSIHMI NMPOU3BOOWTE H3A 3TUM MMHEpPanoMm Bce
N3N0XKEHHbIe HabNAEHWSY.

MpuCyTCTBME B CAMAPCKMTE HOBOIO 3/IEMEHTa [A0Ka3an
TOSIbKQ B 1879 I. hpaHLy3CKNA XMMKK [1ob IMUb Jlekok ae
ByaboapaH (1838—1912), oH 1 Ha3Ban 3TOT 3/IEMEHT CaMa-
pvieM. 370 bbIN NEPBLIV CNYYaN, KOTA3 XUMUYECKUA 3N1EMEHT
HA3BasM B YeCTb peasibHoro yenoseka (XoTsa 1 yepes «no-
CpeacTBo» MHepana). CaMapuii NpUMEeHSHT ANs NoAyYeHns
KaTaNM3aTOPOB, PACLLENNAOWMX SO0BUTbIE X/TOPOPraHnye-
CKve coeanHeHus. M3 cnnaBa caMapust C KOBanbToOM MOXHO
COenaTb 04eHb CUMbHbIM NOCTOSAHHBIN MarHUT. Camapuit 3g-
(DEeKTMBHO 33XBaTbIBAET HEWTPOHbI, YTO UCMOAb3UeTCs 04
ynpaB/ieHns LenHom peakLmern B a0epHbIX peakTopax.

EBPONKiA

CaMapCKnT — MUHepan camapus.

Eu B 1886 r. aHramMnckun @uank 1 xuMuk YunbgMm Kpukc

EBP“""“ (1832—1919), cneumanncT B 06/1aCTX CNEKTPANbHOrO aHanu-

33, Yccneayst MYHepan CaMapCcKUT, 0BHAPUXKIM B ero CrekTpe

151 96 HOBUIO NNHMIO. TAKUH Xe NNHWI OH Habnoaan, n3yuas cMecb
I

NTTEpbMEBON M CaMapueBon «3emesnb». MoXHOo bbi1o nodo-

Knapk, r/T 2
MnoTHocTb, r/cm3 5,25
t nnaBneHums, °C 826

3peBaTb, YTO 3Ta JIMHUS MPUHALNEXNT HEW3BECTHOMY 3/1e-
MEHTY, HO 019 OTKPbITUS 3TUX HabnwaeHun 6bino HeaocTa-
TouyHo. B 1892 r. Jlekok oe byaboapaH, AaBHO M3Y4yaBLUUM
COEVHEHMS CaMapus, TakKXKe 0BHapUXni B HUX IMHWKO, KOTO-

puto Habnoaan Kpykc. HakoHel, ®paHLy3CKui XMMUK 3xeH
AHaTonb [emapce (1852—1903) pa3paboTan MeTod pasfdeneHus peako3emesbHbIX ane-
MEHTOB 1 B pe3ynbTaTe KPonoTAMBOM paboTbl CUMEN BblAeNNTb U3 CMecKk N3HT3HOWA0B He
N3BECTHbIN P3HEe 3/1EMEHT. 3TO OTKPbITUE BblN0 NOATBEPXKOEHO CMEKTPasbHbIM aHANN30M
B 1901 r., korga [lemMapce 1 Oan HOBOMY 3/1EMEHTY Ha3BaHWe eBponuy, B 4YecTb EBpOMbI.
KaK 13BEeCTHO, 3Ta YaCTb CBETA bbl1a Ha3BaHa B YecTb Muduyeckon EBponbl, govepn Gu-
HVKMICKOrO Laps, KOTOPUK MOXWUTWA 3eBC, 0bepHUBLLMACS BbIKOM, W MPUMbIN C HEW Ha

ocTtpoB KpuT, TO ecTb B COBPeMeHHUd EBpony.
NoxuweHve EBponbl 3eBCOM 1306paXKeHo Ha rpe-
yeckom moHeTe 2 eBpo. [puMeHeHVe Hallen ok-
cna eBponvs: nog AencTBMEM YNbTpachuroneToBo-
r0 U3NYYEHNst OH CBETUTCH 9PKO-KPACHbIM CBETOM.
EBpoOnMin MCNONBb3YHT NPU U3roTOBMEHWUM 3KPAHOB
LiBETHbIX TENeBN30POB.

BDL__JCKM MeTasfia eBponuny.

67
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(o} (;mj

FABONMHHH
157,25

Knapk, r/T
MnoTHOCTD, r/cM3
t nnaBneHums, °C

6,2
787
1313

[ ALLOMHUiA

B 1794 r. GUHCKU XUMUK 1 MuHepanor HOxaH [agonvH
0bHapUXnn B MuUHepasne, HanaeHHoM B6aM3n ATTepbto, ok-
CWA Hew3BecTHoro Metanna. B 1879 r. Jlekok ae byaboapaH
Ha3Ban 3TOT OKCWA «rafonunHveBon 3emnen». B 1880 r.
WBENLAPCKNA XUMUK XKaH MaprHbgK MeTod0M ChnekTpasb-
HOr0 aHann3a [0Ka3as, YTo B 3TOW «3emse» NpUcyTcTBYeT
HOBbIV 3/1IEMEHT, Ha3BaHHbIN ragonmHnem. HakoHew, B 1886 1.
Jlekok ne byaboapaH Bblaenwn npenapat HOBOMO 3M1EMEHTA
W Oan eMy Ha3BaHWe rafoinHUM — N0 MUHEepany, U3 KoTo-
poro oH bbin nonydeH. Kak v camapuii, rafoIvHAA XOPOoLUO
MOrI0WaeT HENTPOHbI, YTO UCMOb3YETCH B 90EPHbIX PeakTo-

pax. CYHTETMYECKNE rado/MHNEBbIE KpncCTtannbl (FDaHaTbI) MCNONb3yKTCH B J/1a3epax. VK-
TepecHoe CBOWCTBO COMen rafofiMHNg — WX OXNaxKaeHue Nnpwn pa3MarHn4YmnBaHnN. 370
CBOWCTBO MO3BOJIASIO nonyynTb CBEPXHU3KKME TeMrnepaTypbl, NMoYTn He OTInYaroWwmnecd ot

abCcoItOTHOrQ HYnN4.

" Tb

TEPBUA
158,93

Knapk, r/t
MnotHOCTD, r/cM®
t nnaBnexums, °C

12
8,27
1356

TEPBHi

B 1843 r. Kapn MocaHgep 0TKpbil B M/Hepasne ragosu-
HWUTE [Ba HOBbIX 3neMeHTa. OH Ha3Ban ux Tepbuem n 3pbrnem.
3TW 3nemMeHTbl YyacTo nytanv, a B 1860-e IT. Ux Ha3BaHWUS
MOMEHSAN MECTaMN — PefYanlUMi CNYYar B UCTOPUN XUMUW.
Bonee Toro, B 1886 r. XKaH MapuHbsK noKasas, uto Tepbun
(«3apbu MocaHaepa») Ha CAMOM [iene SBASeTCS CMeChH ABYX
3/1EMEHTOB: FaA0NNHUS U «HacToswero» Tepbus. CoegnHeHns
Tepbus NCNonb3yTC B KAYECTBE IIOMUHOMOPAE: OHW CBETHT-
CS XKenTo-3efeHbIM CBETOM, YTO WCMOMb3YeTCcs B JIHOMUHEC-
LEHTHbIX JT3MMaX.
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JIHCNPO3A

D g Tak Jlekok ge byaboapaH Ha3BaA OTKPbITbIN M B 1886 T.

B OKCuAe roabmMuns De,EI,KO3eMeJ'IbeII7I 3TEMEHT. HO-FDEL«IBCKI/I

I.IM["POWW disprositos — TpYAHOOOCTYMHbBIN: emMy NoTpeboBanoch MHOMO

nopaboTaTh, UToBbl NMOMYYNTL HAKOHEL, CPABHUTENIbHO YNCTbIN

162,5 Hebo/bLION 06pa3el, OKCUAA AWNCNPo3us. [pUMeHsIoT aumc-

Npo3ui B KayecTse A06aBOK K CM/aBaM LMHKA W LIVIPKOHNS.

Knapk, r/T 52  Ero okcug — KOMMOHEHT SOMUHOMOPOB, CBETALLMXCS KPac-

MnoTHOCTb, r/cM? 8,53 HblM CBETOM. BMmecTe C HeoAuMOM MCMONb3YeTCs B NPoW3-
t nnaBnenusi, °C 1412  BOACTBE CU/IbHBIX MOCTOSIHHBIX MarHWTOB.

[ 0IbMUH

6/
H o B 1879 r. wBenuapckum xuMmnk 1 ousnk >Kak Jlym
Cops (1827—1890) MeTogoM CMeKTPanbHOro aHanmsa
Y 0b6HapYXun B «3pbresot 3emse» HoBbIV 31eMeHT. Ha3Ba-
ronbM"“ HVe eMy f[an wBeackun xummk [lep Teogop Knese
164193 (1840—1905) B uecTb CTOKroMbMa (ero cTapuHHoe na-
TVHCKOE Ha3BaHMe Holmia), Tak Kak M1UHepan Halv 61n3
cTonuub! Lseumn. [epb CTokronbma,
Knapk, r/T 1,3 B YeCTb KOTOPOro
|'|J10THOCTb, rICM3 8[8 H33BaH rOJIbMUI.
t nnaBneHums, °C 1474

IPEHi
68 E BHauane 3pbuem HasbiBann Tepbuin. NoToM XUMUKK Bbl-

ACHWIW, YTO N «3pBun», 1 «Tepbun» — 3To CMecu OBYX 3ne-

MeHToB. B 1879 r. Kneee nokasan, YTo OKCWA, KOTOPbIA CUu-

- TaNCS COeAMHEHNEM 3pbUS, COOEPXUT OKCUbI TYNUS U FOSIbMKSL.
3P5"" OKena 3pburs MCNONb3YHT B 94ePHOM 3HEPreTVKe, B MPOU3BOA-
167 26 CTBE Na3epoB; ero A0baBnAT B PACMIaBMEHHbIN KBapL, W3
! KOTOPOro BbITAMMBAAT OMNTMYECKOe BOMOKHO. Okcua 3pbus

OKPALUMBAeT HoBeNpHble MUaHWTbLI B PO30BbIN LiBET.
Knapk, r/T 3,5

MnoTHOCTD, r/cM3 9,04
t nnaBnexHums, °C 1529
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6 TY/Hif

m Tunumn, Kak 1 NKTeunn, — HanuMeHee PacnpoCTPaHEeHHbIN

V13 NaHTaHOWAOB. B TO XKe Bpems ero B 3eMHOW KOpe B COTHM Pa3

Ty"“ﬁ Bonblue 30M0Ta. Tynwin Bbin oTKPbLIT Knese (B Buae OKCuaa)

B 1879 r. ooHOBpPEMeEHHO C ronbmueM. Knese XoTen Ha3BaTb

168,93 HOBbI/ 3M1EMEHT, K3K 1 FObMUN, B YeCTb CBOEV POAMHbI, HO
NpYAYMaNn HeobblyHOE Ha3BaHWe.
Knapk, r/t 05  Tuyne (Thule) — B CpeaHue Beka
MnoTHoCTb, r/cM3 933  Tak Ha3blBanM CeBEPHYIO YacTb EB-
t nnaBnenms, °C 1545  POMbl — VCnaHamio nnm e cesepo-

3anap LBeacko-HopBeXXCcknx 0bb-

e[VHEHHbIX ~ KOPOMeBCTB  (UHWS
Hopeerun co LLBeuveit 6bina pa3opeaHa Tonbko B 1905 r.).

Knese cuntan, uto Tyne — 310 BcA CKaHAMHABMS, 1 K TOMY

Ke Mo owmnbke oH Hanucan Thullium, ¢ yYaoBOEHHOW COMN3CHOW.
Ceityac cnoso Thule MOXHO UBWMAETb B HA3BaHUM W3BECTHON METaN TUnmii.
LBEACKOV aBTOMOBUNIBbHOW GUpMbl. TUNNA NPUMEHSAETCSH B DEHT-
FEHOBCKUX MOPTATUBHBIX YCTaHOBKax. [locne obnyyeHus okcuaa Tyams HeMTpoHaMn B aOep-
HOM peakTope 06pa3yetcs "Tm ¢ nepvogoM nonypacnaga 128,6 cyt. 370T paavoHyknva
NCNYCK3eT MArKoe raMma-u3snyyeHne, 3Heprus KOoToporo 6/1M3ka K PeHTreHOBCKOMY, 4TO
yaobHO ONg OMArHOCTUKX BOMbHOrO, KOTOPLIM MO KaKWUM-TO MPUYMHAM HE MOXET MPUexaTb
B KINHUKY.

10 Yb

WTTEPGUH

N1Tepbun otkpbin B 1878 1. XKaH MapuHbsik, CNoNb30BaB

“"EPB““ L0719 3TOr0 CneKTpanbHbI MeTod. BrocneacTsuu Jlapc HUnbCoH
NoKa3an, uTo «uTTepbun MapuHbsiKa» — 3T0 Ha CaMOM fefe OBa
173,04 3/1eMEHTa: COBCTBEHHO WTTEPBUM 1N PEAKO3EeMEeSbHbIN 3/1EMEHT

(Ho He naHTaHoma) ckaHowi. B 1907 r. dhpaHUU3CKUA XUMUK
XKopx YpbeH (1872—1938) nokasan, 4To Aae «OUULLIEHHbIN UT-

Knapk, r/T 372 : u
»
MAOTHOCTD, r/cM® 6,95 Tepbuin» HunbcoHa c(tjmepxm eLle OAVH 3/1EMEHT, KOTOPbINA OH
Ha3Ban noTeumem. O TPYOHOCTSX Pa3feneHus NaHTaHoWOOoB
t nnaBnexus, °C 824 L PyL pasg il

CBMOETENbCTBYET TOT (haKT, UTO YMCTbIN UTTEPBUI BNepBble no-

nyunnmv Toneko B 1953 . TTepbuin NpUMeHseTcs Kak nermpyto-
a3 A0baBKa K HepykKaBeroLLEen CTanw, B MPOM3BOACTBE N133ep0B M COMHEYHbIX baTapei. BmecTe
C 3pbreM ero ncnonb3yrT 415 3alWMTsl BAHKHOT OT NOAAENOK: UTTEpbU ceHCnMbnnmsnpyer ap-
Bui, 1 TOT CBETUTCS B MH(MPAKPACHbBIX 1YUaX KPACHBbIM U 3e/1EHBIM CBETOM.
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JIOTELMA

Lu JltoTeumn — nocneHuii (Mo pacnosioXeHuo 1 no rogy oT-

KPbITUS) 1 CaMblil PeAKWi NaHTaHowa. Ero oTkpbin (B Buae ok-

"mTEu"u cnaoa) dpaHUysckui xummuk XK. Ypber B 1907 . HassaHue oH
npov3Besl OT CTaporo JIaTUHCKOro

174,97 HasBaHug  [lapuxa —  Lutetia

Parisorum (JTroTeums 6bina rnaBHbIM

Knapk, r/T 0,5  TOPOMOM ran/bCKoro njaemeHy napu-
HHOTHOCTb, rICM3 9[84 3|/|eB). B TOM Xe rooy ﬂ|‘OTeL|,|/||7| He-
t nnaBneHus, °C 1663  33BMCMMO OTKPbIM AYsp GoH Besb-

CHaxX 1 aMepPUKaHCKNIA XUMKK Yapib3
[xenmc (1880—1928). CoeavHeHNs NHOTELWS UCMONb3YKTCS B UH-
(hpakpacHbIx nasepax. OHW CAYXKAT KaTanM3aTopamMm B XMMUYECKON
NPOMbIWAEHHOCTV AN KPEKUHra UrneBodopoaoB HedTn. Cuamkat
NHOTeUMs NCMoNb3YeTCs B 50epHON MeanUmMHe Kak YyYBCTBUTESbHbI

ATYMK YACTUL, BbICOKOW 3HEPrUN.
A H P MeTann nTeumn.

[N conHeyHbIX
BaTapen Mcnonb3yT
NTTEPBUN.




AKTUHWH W AKTUHOH bl

Kak 3a naHTaHoM B [lepuoandeckon Tabnvue cneqytoT 14 anemMeHToB-1aHTaHoMa0B, Tak
N 33 aKTUHVEM CNneayutoT 14 3nemMeHToB-aKTUHOMAO0B. CaMbll M3BECTHBIV U3 HUX — 3/1eMEeHT
NeQ2, ypaH, nocnefHm 1 Cambl TSXKENbIM 3n1emMeHT, n3BecTHbin [. V. MeHoeneesy. Eule
B cepeanHe 1950-x IT. B y4ebH1kax ypaH pacrnonaranu B [eproanyeckon Tabauue noa Bosb-
dpaMoM. Ho co BpeMeHeM «POACTBEHHVKOB» aKTUHWS CTAHOBWIOCb W3BECTHO BCe HosbLue.
I Toroa B Tabavuy 31eMeHToB BBEW OTAeNbHUK rpynny aKTUHOWMAOB, aHaN0rMYHUK rpynne

NAHTaHOWOOB, KaK 3TO Mpeasiaran amMepukaHckuii dusmk InedH Cnbopr (1912—
1999). B pe3ynsbTaTe YpaH nepeMecTucs B 0TAeNbHUK rpynny akTuHouaos. Bee
AKTUHOWObl PaAMOAKTMBHbI, Mepuodbl MoaYpacnaga MX CaMblX A0AFOXKMBYLLNX
30TOMOB COCTABAAOT OT 14 MUNAVAPA0B NeT ans Topusd-232 (anemeHT NeS0) 10
10 u. Ana noypeHcns-265 (anemeHT NelO3, nocnefHUn akTMHOW). SNeMeHThl Ts-
Kenee ypaHa bblnn nonydeHsbl UCKYCCTBEHHO W ByaoyT paccMOTpeHbl OTAeNbHO
KaK «TPaHCUPaHOBbIE 3/1EMEHTbI».

B npupoge cyulecTBUeT TpX Tak Ha3bIBAEMbIX PaAVOAKTUBHbBIX PSaa, Hauu-
HaROLLMXCS C UpaHa (OBUX ero v30TomnoB) U Topus. PaaMOaKTUBHbIA psia — 3T0
Lenoyka sepHbIX MPeBPaLLEHUI, KOTOPaS H3UYMHAETCH C OTHOCWUTESIbHO [O0Mro-
KMBYLLEro M30TOMa YpaHa nav TOPUS U 33K3AHUMBAETCS CTabUSbHbIM M30TOMOM
CBMHLA. B 3ToM uLenodke OOHM HUKAMObI WUCAYCK3KT o-YaCTulbl, Apurne —
B-uacTuubl. Anbda-yacTuua — 3T0 AP0 aToMa renns-4 (2 NpoToHa, 2 HeTPoHa),

[menH Teogop Cumbopr —
AMEPUKBHCKUNI (DU3KK.

AKTUHOWAObB! UCNYCKKT 1YY NOA0OHO TEM, KOTOPbIMM 06/1aA3KT aKTUHWN (MODCKVIB 3HEMOHb).
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NO3TOMUY, KOrAa OHa BbINETAeT W3 Spa, ero 3aps YMeHblaeTcs Ha 2 (CABUM Ha ABe KNeTkKu
BNEBO B TabvLe 31eMeHToB), 3 Macca UmeHbluaeTcs Ha 4. [MNpu beTa-pacnaae HEWTPOH B sape
C3MOMPON3BO/IbHO MPEBPALLAETCH B NMPOTOH, 31EKTPOH 1 HEBECOMYKO YaCTULY 3HTUHENTPUHO.
3NEeKTPOH W aHTVHENTPUHO BbIAENSHOTCS C BONbLIOM CKOPOCTHIO 13 9A4P3, a MPOTOH B HEM OCTa-
eTcs. B 3TOM ciyyae Macca sApa He MeHsieTcs (MacChl NMPOTOHA U HEMTPOHA QueHb Ban3KkK),
3 33paa ysenmumBaeTcst Ha 1 (COBUM Ha OAHY KNeTKy BNPaBO B Tabnuue 3nemeHToB). Tpu
NPUPOOHBIX PSA3 MNOKa3aHbl HA PUCYHKAX.

Pan Topust Ha4YMHaeTcs ¢ Topusi-232, BO3PACT KOTOPOro COBM3A3ET C NPeanonaraembim
BO3pacToM BceneHHown. 3T0T Py 33KaHUMBAETCS CTabusibHbIM CBUHLIOM-208.

Pan ypaHa, OH >Xe psf paavs, HaunHaeTcs ¢ ypaHa-238. Ero pooHauaibHUK — CaMbll
OONTOXMBYLLWIA 130TOMN UPaHa, Nepro nonypacnana KoToporo no CAy4YanHoMy COBM3AEHNH
NpUBAN3MTENBHO PaBEeH BPEMEHM CYLLECTBOBaHMS 3eM/n. 3HaUnT, KOr4a Halla niaHeTa ob-
Pa30Banach, Ha Hew bblo BABOE bonble ypaHa. Paa ypaHa 3akaHUMB3ETCS ApYruM CTabusib-
HbIM 1M30TOMOM CBWHLE — CBUHLOM-206.

TpeTbsd NpMpoaHas LEnoYka pafnoaKkTUBHBIX MPEBPALLEHWI, KOTOPas UCTOPUYECKN Ha-
3bIB3ETCH PAAOM 3KTWHWS, H3UMHAETCH C OpYUroro AOMroXMBYLLEro M30Tona ypaHa, 2U.
B 3T0M paay KOHeYHbIM NPOAYKTOM aBndeTcs cBuHel-207. TakuM 06pa3oM, 13 YeTbipex CTa-
BUNBHBIX M30TOMNOB CBMHLA TPY 0BPa3ytoTCs B B1AE NPOAYKTOB PaAMOaKTUBHbBIX PSO0B. B pe-
3U/1bTaTe M3QTOMHBIM COCTAB CBUHLA B Pa3HbIX MUHEPanax Pa3/vdeH.

MviHepan KapHOTUT —
UPaHOBaHOOAT Kasus.

YpPaHWHUTOBas pyaa.
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89 & AKTHHMH W NPOTAKTMHUN

c Ho us/iy4yeHbe BCe Hapacmarsio.

Kak pasHousemHo, kak SipKo cmarno.

AKT“H"" Kak neHmel cnekmpa 2opsim Ha npu3max!
KakoU? Komopell 3dece — qucmesll mopud?

[227] AkmuHud? Jlumud?

C. KupcaHos
Knapk, r/T 5-100
MnoTHocTb, r/em3 10,06 Ha3BaHWe 3TUM paavoaKTMBHbIM 3/1eMEHTaM Bblfo A3HO
tnnaenenus;,°C 1051 Mo aHanorvm ¢ pagvem: no-rpedecku aktis (poaut. namex

aktinos) — nyy: 3T 3NEMEHTbI CUIbHO PAAVOAKTUBHDI, 3 aK-

TUHNIA O3Xe CBETUTCA B TEMHOTE. AKTUHUI B NMpMPoae Haxo-

ANTCS B 0YEeHb MasblX KOAMYEeCTBax B UpaHOBOW pyde. Tam

9] @ ero 1 obHapyxun B 1899 r. dpaHUy3CKUn GU3NK U XUMKK
A. J1. [ebbepH. TpUpoOaHbIA aKTUHWUI NpeacTaBieH efunH-

a CTBEHHbIM HUKIMAOM 22/AC C Nepunoaom nonypacnana 21,8 ner.

B nabopatopusax nonydeHo elle HeCKobKO AeCATKOB M30To-

"PUTAKT"H"“ rnoB akTVHWS C Nepuogami nonypacnaga ot 10 cyTok Ao M-
NMBPOHBIX AOMEN CeKYHADbI.
231,04 B cBOBOOHOM BMAE aKTUHUIA pearu-
PUET C BOJOW C BblAENeHeM BOAOPOAA.
Knapk, r/T 107  OueHb BbICOKAs PafMoaKTUBHOCTb aKTU-
MnoTHOCTb, r/cM? 15,37  HVist 3aTPYaHSIET OnpedeneHve ero husm-
t nnaBnenus, °C 1572  YECKVX CBOVCTB. M30TOMbI aKTUHWA Npyi-

MEHAKT B  HAUYHbIX  MCCIe0BaHUSAX
1 B MeguLmMHe.

CyllecTBOBaHMe NPOTaKTUHWA npeackasan B 1871 r. . V. MeH-
neneeB. OTKPbIT Xe oH bbin B 1913 1. paboTaswum B CLUA nonsckum
tur3nkom Kasumupom @DagHcom (1887—1975) 1 ero MnoMoLHWK-
KOM HemelkuM dusmkom OtTo OcBanbaoM epuHrom (1892—1969).
OHV Ha3BanM 3TOT 31eMeHT BpesreM (0T NaT. brevis — KOPOTKOXW-
BULLMN).

Y NPOTaKTUHNS, B OTANYME OT aKTUHWS, eCTb CPaBHUTENbHO 40r0-
xusyLm nsoton 'Pa, ¢ neprmoaom nonypacnaga 32 760 neT, no3To-
MU CBOWCTBa 3TOr0 3/1EMEHTa 13ydeHbl 1ydlle. 370 TBepadbii CBET/O-
Cepbil MeTann, Ha BO3AUXe TMOKPbIBAETCS MIEHKOW OKCuaa, Npw
HarpeBaHUK pearMpyeT C BOAOPOACOM.

XOTd NPOTaKTUHWUI Dbl OTKPLIT HAMHOIO MO3Xe aKTUHWY, OOHAKO
B MPUPOAHOM PaOVOaKTVBHOM Psiay aKTUHMS (KOTOPbIN HauMHAEeTCs
C UpaHa-235) NpoTakTUHWN CTOUT paHblie; 0TCIOAa U ero Ha3BaHve —
OT IPEYEeCKOoro protos — nepBbi, NCXOOHbIN, HaYaNbHbIN.

Kasnmnp MasgHC — aMepUKaHCKUN Gr3snk
NOJIbCKOrO MPOUCXOXXAEHNS, OTKPbIBLUNI
npoTtakTvHu. BmecTe ¢ ®. Conamn
OH UCTaHOBW/1 MPaBWUIO CMELLEeHNS
npwn pacnage pafnoaKTUBHBIX 3/1EMEHTOB.
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ToPHH

I h B 1828 r. 1. 91. Bepuennyc o6HapyXun B peaKoM MUHe-

pane, NpuUcnaHHOM emy 13 HopBeruu, coeavHeHMe HOBOro

TOP"“ 3/1IEMeHTa, KOTOPbI OH Ha3Bas TOPWEM — B YeCTb [peBHe-
CKaHOMHaBCKOro bora-rpomoBepykla Topa. Topuii pagmnoak-

[232] TUBEH; Nepuop ero nonypacnanga — 14 mnpa net, KOHeYHbIN
NPOAUKT pacnaga — CBWHel,. 10 COOTHOLWEHNO 06pa3oBaB-

Knapk, r/T 96 LLerocs CBMHL WM OCTaBLUErocs TOpUS B MUHEPane MOXHO
MnoTHOCTb, r/cM3 1173  OnpesfenuTb ero Bo3pacT. Tak, BO3PACT LMPKOHE, HANAEHHOrO
t nnaBnenus, °C 1756 B WTate BupmkuHns (B HEM bblio HEMHOIO TOPUS), OKa3ancs

paBHbIM 1,23 Mnpa ner.

B koHue XIX Beka coenHeHNst TOpUs HALLN HeOXKMOaHHOe
npuMeHeHne. ABCTpunckni xumink K. Aysp toH Benbcbax 0bHapy»us, 4to HATPAT TopUs Mno-
Cclle NPOKaNMBaHKS NPeBPaLLA/CS B 04eHb TUronnaskui (TemnepaTypa nnasneHus 3350 °C)
1 9PKO CBETAWMNCS B MNaMEHN OVOKCUA TOPKS. 3TO NO3BOWI0 eMy pa3paboTaTe namny Ang
OCBELLEHUS, A3HOLLYIO OCNENUTENbHO SPpKIM Benbii CBET. B Hel NnamMeHeM ropesikin packanssi-
CA [0 Benoro KaneHus «3y3poBCKMI KOMMAY0K» — MPOKaNeHHas CeTouka W3 TKaHW, Nponu-
T3HHOW consmu Topus ¢ Aobaskon 1% uepws. B nepeble rofbl ay3poBCKMe ropesiki YcnewHo
KOHKUPWPOBANM C 3/1eKTPUYECKNM OCBeLLeHneM. K MOMeHTY CMepTK 13obpeTaTens B 1929 T.
Bb1110 M3rOTOB/IEHO OKOMO NATV MUNMBPL0B aY3POBCKMX KOM3YKOB!

Topun — pegkuit anemeHT. [1na ero aobblum B Bpasnnum B koHUe XIX Beka bbiav HauyaThbl
Pa3paboTKyM MECTOPOXOEHNS MOH3UMTOBOI0 Necka. MoHaUUT — BaXKHEWLLNA UCTOUYHUK 1 pea-
KO3eMesbHbIX 3/1eMEHTOB, 1 TOpUs. B MoHauuTe comepxxutcs oT 2,5 a0 12% Topua. BHauane
AyY3p, YTobbl He MNaTUTL MOLWIMHY, YKa3blBas, YTO MOH3LMTOBLIV MECOK MCMOMb3YeTCcs NPoCTo
Kak Bannact ong kopabnewn, nnbiByYLLIMX B EBpony. Koraa XMTpoCcTb PACKPbIIaCh, EMY NPULLIIOCH
MNaTUTb BPa3NIBCKOMY NPABUTENBCTBY HEMANUKD MOLLIMHY 33 BbIBO3 LIEHHOMO MUHEpana.
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MecTopoXxaeHne MoHaumTa
B XVBUHaX.
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YpaH... pedko Bcmpeyaemcs B npupode. YpaHosas C/itod-
Ka... YpaHoselU KYNopoc, CaMapcKum U eBKCeHUM, Makxe co-

0 YPAH
U &S

yPAH depxxauwjue YpaH, BCMPeYaromcsl 04eHs Pedko U B Masbix KO-

nuyecmsax. Yawe u B bo/bWUX KOUYeCMBAX Haxodsm

238 Hekpucmarnauyeckyr 3emaucmyro, bypyro (Yo. sec 7,2) ypa-

HOBYK CMOJISHYKO pydy, codepXXawyro NpeumMyujecmseHHo

Knapk, r/T 27 NpoMexXymaoyHsIU okuces... 3ma pyda dobeisaemcs 8 Vloaxum-
MnotHocTb, r/em® 1905  cmasie (8 bozemuu) u 8 KopHeanuce (8 AHenuu)...

t nnaBnexus, °C 135 [. M. Merdenees. OcHOBbI XuMUU.

3gaBHa Hemelkne pUAoKOrbl Haxoounm B cepebpsiHbix
KOMsX TSXKeNyr YepHUo puay co CMOSHbIM B1eCKOM. HVMKaKoro MeTansia 13 Hee BbiniaBnsTb

He yOaBanochb, U ee Ha3sbiBaau Pechblende, o1 HeM. Pech — cmona
1 blende — 06MaHbIBaTb. TaKoe H33BaHME COXPaHWIOCh 3@ MVYHEPa/IOM
/ B PYCCKOM 43blKe: cMONgHaa 0bmMaHka. 1o cocTaBy 3T0 OKCKA YpaHa.

B 1781 r. aHrnuinckuin acTpoHoM Yunesm [epuiens (1738—1822)
OTKPbI HOBUH NA3HETY, KOTOPYK H33Ba/IM YP3HOM — M0 MMEHW [peB-
Herpedeckoro bora Heba YpaHa, Aefa 3esca. B 1789 . HemMeukunn xu-
MUK M. T. KnanpoT BblAeNU 13 CMOMSHOM 0BMaHKK YepHoe TsKenoe
BELLECTBO, KOTOPOE OH MPUWHSAN 33 MeTasn v Mo Tpaauunm anxMmMmnKoB
«MPUBS3aN» ero Ha3BaHne K He[laBHO OTKPbLITON nnaHeTe. [1o3aHee Bbl-
ACHWI0CE, YTO KNanpoT nofydun He CaM YpaH, @ ero YepHbil OKCUA.
370 BeLLEeCTBO MUCMOb30BaNN AN OKPACKW CTeKNa. Takoe CTeK/0, CaMo
no cebe XenToe, H3 COHEYHOM CBETY (YopecumMpyeT U CT3HOBUTCY
ApK0o-3e/eHbIM. DNyopecueHUns conern ypaHa NnoMorna MpaHLy3ckomy
dun3nky AHTyaHy AHpu Bekkepento (1852—1308) oTkpbiTh B 1896 T.
gBfIeHNe PadM0aKTUBHOCTY.

MeTannunyeckmn ypaH nonyunn 8 1841 . dpaHuy3CKMn XMMUK 3>KeH
Menbkbop Menvro (1811—1890). 3To 0aWH 13 CaMbIX TSXKEesbIX MeTan-
NI0B, ero Mn0THOCTb 6/IM3K3a K MIOTHOCTW 30/10Ta. YpaH — He 04YeHb

AHpu bekkepenb B nabopatopun.
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YPaHOBOE CTEK/IO0 CBETUTCH
B ynsrpacuonete.
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Kackafbl ra3oBbIX LeHTpUMYr UCNONb3yroT 415 Pa3feneHns 130TornoB YpaHa.

PedKWM 3NeMeHT: B 3eMHOW Kope ero bonbliue, YemM BpoMa, 0M10B3, MblibsiKa, MOAMbOeHa
1 BoNbMpama, B 35 pa3 bosblue, YeM cepebpa. YpaH 0bpasyeT OecsaTok COBCTBEHHbIX MUHE-
PanoB, a CpedHee ero CoAepXkaHue B puae MoxeT npeBbiwaTbh 0,5%. B rpaHuTe cogepxkaHue
UpaHa B [OecAaTb Pa3 Bbllle CPedHero, Mo3ToMYy Ha O0BMAMLIOBAHHbIX FPAHUTOM HabepeXXHbIX
PaAMaUMOHHBIN OH Cerka noBbilleH. Ho He 0T camoro ypaHa, a oT bonee akTUBHbIX Mpo-
[UKTOB €ro pacnafa.

MPUPOAHBIA YPAH -
CMECb TPEX 130TOrMOB.

Borblie Bcero ypaHa-238 — noutnt 99,3%, ypaHa-235 Bcero 0,7% (nepuvon nonypac-
naga 700 MUIMOHOB NET) 1 COBCEM Maso — ThICAYHbIE [0/ NPOLEeHTa — ypaHa-234 (ne-
proa noaypacnaga okono 250 Thicad N1eT, OH 9BNSeTCS NpOMEeXXYTOYHbIM MPOAUKTOM pac-
naga ypaHa-238). IMeHHo ypaH-235 — aenauwuincs aaepHbin MaTepran: npu nonanaHum
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CxeMa genenus 23°U.

HEeMTPOHOB B €ro 4pa OHW PACLLENASTCA HA B3 OCKO/KA C BbICBOBOXOEHNEM HOBbLIX HEN-
TPOHOB, KOTOPbIE PACLLENNSHT Apyrie aapa. BosHUKAET LenHas peakums. PacllenneHve aaep
JaXke B HebonblLOM KOMYECTBE BELLEeCTBa COMPOBOX/OAETCS BblAENEHVEM OFPOMHOW 3HEep-
rn — B BUOE HEUNPaB/sieMoro B3pbiBa aTOMHOM 6oMbbI (UpaHoBast 6oMba Bbina cbpolleHa
Ha X1pocuMy) Unu B BrAe TeNIoBon aHepriv Ha A3C, eciv CKOPOCTb MPOLIEcca KOHTPOoVpY-
eTcd. XMMWUYECKMe CBOWCTB3 WM30TOMOB YPaHa WOEHTUYHbI, NMO3TOMY «0b0oratuTb» ypaH, T. e.
OTOeNNTb Jaxe B Hebonblon cTeneHn 23°U oT 238U, — oueHb CoXXHasA TeXHOMNOrnMyeckas 3a-
pava. [ns paboTbl peaktopa Ha A3C pgocTaToyHo oboraweHuss oT 3 go 20%. Ecnm
B PEaKTope 0719 TOPMOXXEHWUSI HEMTPOHOB MCMONb3UKT TSXKENYH BOAY, TPebyeTcsd MeHbliee
oboralleHve ypaHa.

ina n3roToBneHns Bombel HYxHO Yxe 90%-Hoe oboralleHve n3otonom 23U, [ng pas-
OeneHnst N30TOMOB YPaHa MCMOMb3yrT HEbOoMbLIYK Pa3HuLy B X Maccax. [1nd 3Toro ypaH
NepeBoadT B NEeTY4YM GTopya W Oanblie ras Ambo NPonyckaroT yepe3 MemMbpaHy C QYeHb
MeSKUMK Nopamn (nerkime Monekysbl NPOXoasaT yepes Hee YyTb BbicTpee), MBo nomeLLatoT
B LIeHTpUMYry, BPaLLaoLytocs ¢ 60/bLLIOM CKOPOCTbIO (TsKenble Monekysbl B bosbluei cTe-
NeHN 0TBPACLIBATCA K CTEHKaM). Pa3paboTaHbl 1 Tak HasblBaeMble PeakTopbl Ha BbICTPbIX
HEeWTPOHaX, KOTOPble NO3BONSKT MCMOMb30BaTb HEOBOralleHHbIN YpaH-238.

Uncno aOepHbIX peakTopoB BO BCEM MUPE UCUUCISETCS
COTHSAMM, @ MMPOBOE NPOM3BOACTBO UpaHa B 2012 r. cocTaBu-
110 B6,5 TbICSAY TOHH, 13 KOTOPbIX NULLIb HECKOJ1bKO MPOLEHTOB
MOET Ha BoeHHble Lenu. [puueM noTpebneHne ypaHa B 3TOM
roay npesbicn1o 70 ThiCAY TOHH — 33 CYET HaKOMIeHHbIX Pa-
Hee 3aMacoB.

YDpaH, KaK 1 BOMbLIMHCTBO TSXKESbIX METasI0B, SA0BUT,
ABNASCh 0BLEKNETOYHbIM S940M. B opraHnamMe cpegHero yeno-
BEKa COAEpPXUTCH 0bbldHO 0kono 0,1 M ypaHa, KoTopbIv Mo-
nagaeT B Hero ¢ nuwen (okono 1 MKr B cyTku).
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MakeT boMbbI «ToNCTSK», COpOLIEHHOM Ha Haracaku.



[PYNA THTAHA

THTAH

[ )
I CunTtaeTcs, UTo TUTaH OTKPbIN Hemeukun xuMmk M. I Kna-

NPQT, KOTOpbI B 1795 . 06H3pUXm B MUHEPane pyTuie okcua

T“TAH HEen3BeCTHOro MeTanna. 3TOT MeTann OH Ha3Ban TUT3HOM, MO
47 87 aHaNorNM C OTKPbITbIM UM Xe paHee YpaHoM. TUTaHbl — Iu-
u FaHTbl B APEBHErpeyYeckor Mmdonorny, ¢ KoTopbiMi Boponnch
Born-onmMnmnLbl. Beckope BbISCHNAOCh, YTO YeTbIpbMS FoAaMM

Knapk, r/t 5600 paHblue aHaNOMUHbIA OKCUL OBHAPYXKIM aHFANACKUIA XUMIK
3

MnoTHocT, r/cm 4,54 v MuHepanor Yunbsm perop (1761—1817). 'perop Bbloenun

t nnaenekus, °C 1668 370T oKCUA M3 MMHEpana WAbMEHWTa; OH Ha3Bas HOBbIN 3ne-

MEHT MeHaKMHOM. OKa3anach, 4To 1 pytfl, 1 MEHaKWH — 3T0

OVOKCNL, TUTaHA. A UIIbMEHUT COAEPXKUT TUTAH, XKee3o U KUCIoPoL.
B Hauane XX Beka TuTaH bbIn M3BECTEH MWL Y3KoMYy Kpyry crneunanuctos. . . MeH-
[nenees B yuebHuke «OCHOBbLI XUMUW» NMIUCAN: « TUTaH U LMPKOHWIA LOBOMBHO pefky B NpUPoae,
MMEKT Maso NMPaKTUYECKOro MPYMEHEHUA W He MPeaCTaBAstT HOBbIX (OPM COeOVHEHUN».

3naHve Myses
[yrreHxanma

B bunbbao
06nmuUoBaHO
TOHKMMU INCTaMU
TUTaHa.
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TuTaHOBas NNacT1Ha

113 MarHMTOpa3psaHoro
Hacoca; LUBeTa — pesynsraT
MHTEPhepeHUN B NeHKax
COeAMHeHW TUTaHa

1 OCTATOYHbIX F330B.

BrnocneacTsun BbIACHWIOCH, UTO TUTaH — OAWH W3 Hanbonee pacnpoCTPAHEHHbIX 3/IEMEHTOB
B 38MHOW KOpPE; ero no Macce BTPoe H0/blie, YeM MapraHLa, XpOMa, HUKeNs 1 LWHK3E, BMecTe
B3aTbiX, U B 40 pa3 bonblue, yem mean! OOHAKo TUTAH HACTOMbKO MPOYHO CBA3aH B MUHEPa-
N3xX C KUCNOPOAOM, YTO MOAYYNTb MEeTanIMyeckun TUTaH yaanocb Tonbko B 1910 r., Koraa
MeHaeneeBa Yxe He bbino B XUBbIX. [13-33 npuMecer nonydeHHbIn Torga MeTans bbin xpyn-
KIAM. BnepBble XOPOLIO OUMLLEHHBIV TUTaH NOAYYMM TObKO B 1925 I. C NOMOLLbH HOBOIO
MoauaHoOro MeToaa.

TWTaH C NpMMecaMmn HarpeBakaT ¢ napamu noda Ao 600 °C. MNpw 3ToM 0bpasyeTtcs nety-
YW MoOMA TUTEH3, Napbl KOTOPOro MPOMYCKaKT Haf P3CKaNeHHOW TUTaHOBOW MPOBOJIOKON.
Conpukacasch C Hel, noava Pa3naraeTcs, YACTENLLNA METAIMYECKU TUTAH 0CaXKOaeTCs Ha
HWTW, @ Napbl MOA3 CHOB3 BCTYM3HT B PEAKLMK C HEOUMLLIEHHBIM METa/I0M.

Ecnn peakumo pa3noxxeHns NapoB NpoBOANTb Me/IEHHO, BbIPACTaOT HOMbLUNE KPACKBbIE
KPUCTaNbl TUTaHa. Takow Crnocob MCNonb3yoT TakxXe O QUUCTKN LMPKOHWS, XPOMa, BaHa-
OV, H1obKs, TaHTana W Apyrnx MeTansos.

Oka3anocb, YTo B OTCUTCTBME MPUMECEen TUTaH MMeeT 3ameyaTeslbHble CBOWCTBA. 1o
MPOYHOCTW OH CPaBHWM CO CTanbt, @ WHOMAA W NPeBocxoauT ee. W npu 3T0M NodTk BOBOE
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nerye ee. /13 Bcex MeTanIoB Y TUTaHa Hawunyullee OTHOLIEHWe NPOYHOCTW K MIOTHOCTW. Tak,
TUTAH Ha 15% Tsaxenee antOMUHWS, HO MPOYHEEe ero B LecTb pa3! TWUTaH COXPaHSeT CBOH
MPOYHOCTL [0 BbICOKMX TEMMNEPATYP, NPW KOTOPbIX aNKOMUHWA 1 ero CnnaBbl JIOM3tOTCH. Yn-
CTbI/ TUTAH MOXHO KOBaTb, MPOKaTbIBaTb €ro B TOHKME UCTbl U Aaxke (onbry, aenatb v3
Hero NPoBOJIOKY.

TO/IbKO BO BTOPOH MOJIOBHHE XX BEKA
THTAH HRYAJIK TTOJTYYATE B BOJIbLUINX
KOJIMYECTBAX.

X0TS TUTaH — XUMWUYECKN aKTVBHbIV METasJI, ero NoOBEPXHOCTb XOPOLLO 33LLUMLLIEHS NPOY-
HOW MAEHKOWM OKCKO@. XMMUYECKas CTOMKOCTb YMCTOr0 TUTaH3 BO MHOMMX CAydasix nmpeBoc-
XOOWT A3yKe CTOMKOCTb 61aropoAHbIX METassIoB.

Ha TuTaH He OeNCTBUKT X/I0pPHas BOO3, CMECb KOHLIEHTPUPOBAHHbBIX a30THOW 1 CepHON
KICNOT 1 AaXe Lapckas Boaka. [1og aencTBmemM OKUCUTENEN OKCUOHAS MeHKa CTaHOBUTCS
TOALE ¥ NpoyHee.

TWTaH ¥ ero CnnaBbl WMPOKO MCMOMb3YKT Kak KOHCTPYKLMOHHBIM M3Tepran B aBUaLNK,
KOpabnecTpoeHNy, B PAKETHOW TEXHWUKE, 33POKOCMNYECKOW OTPAC/N. TUTaH 1 ero ChnaBbl UC-
NONb3YHT MPW U3rOTOBNEHWM CMUTHUKOB, KOCMUYECKUX CT3HLIWIA, aBTOMOBUNEN 1 A3Xe TeH-
HUCHbIX PAKeToK. /13 Hero 4enatT MeamuUmMHCKne MMnnaHTaTbl. OHW He NoaBep>KeHbl KOPPo3um
N XOPOLUO MepeHocaTcs opraHmM3aMoM. CnocobHOCTb TUTaHa MPOYHO CBSA3bLIBATHCS C KUCAOPO-
J0M 1 330TOM MCMOAb3UeTCst AN NONYYeHMs CBEePXBbICOKOro BakyuMa. TUTaH Ha3bIBAKT Me-
Tannom XX| Beka. Cnnas 50% tutaHa 1 50% Hukens (HUTWMHON) 0bnaaaeT 3hdeKToM NamaT.
3 Hero, Hanpumep, MOXHO CAeNaTb aHTeHHY A5 CNUTHMK3, KOMNAaKTHO ee YnakoBaTb, 3 B
KOCMOCEe HarpeTb, 1 0H3 CaMa MpUMET NepBOHaYaNbHYUK hopMy.

Tonbko 5% nobbiBaeMo TUTAHOBOW pUadbl MAET Ha Bbl-
nnaBky MeTanna, 95% 1Mcnonb3ytoT 409 NoAYYeHUs OMOoK-

CKOa TUTaHa. 3TOT 3aMeyaTesbHbIN Benbli MUIMEHT He TOK-

cnyeH. OH BXOAUT B COCTaB KPACOK, 3Manel, KOCMETUKY,

Tabnetok, nnactMacc. B 2012 r. B mMupe 6bino 4obbiTo

190 MNH TOHH anokcwaa TUTaHa. CoeduHEHWE TUTaHa C a30-

TOM — HUTPWUA TUTAHA — VCKUMTENbHO MPOYHOE 1 TBep-

noe. laxke nnexka tonwmHon 0,003 MM NpuaaeT n3nenmio KpUCTans TUTaHa,
TBEPAOCTb 1 M3HOCOYCTOMYMBOCTb, @ TAKXKe HapSAAHbIA BUA: OUMLLIEHHOMO VOAVAHBIM METOAOM.
MO UBETY HUTPWA TUTAHa 0YeHb MOXOXK Ha 30/10T0. Tak, KU-

nona xpama Xpucta Cnacutenst NoKpbITbl HATPUAOM TUTAHa.
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'pynna TUTaHa

/

TwTaH v ero cnnaBkbl WUCNonb3yroT Npyu U3roToBieHUMN
CNYyTHUKOB U KOCMUYeCKKnX CTaHLWNA.

iy, o
1111 ,',-;'"k

Ouokeuna radHrs NPUMEHSIHOT B 3/1EKTPOHUKE:
OH NO3BONAET YMEHbLUUTL pasMep TPaH3UCTOPOB.

(11T

BbicokoTemnepaTypHble cynepcnnaBbl radHUs UCToNb-
, 3UH0TCSl B NPOM3BOACTBE TUPBUH peakTUBHbIX ABUraTenen.

AVAN AR (kybuuekwii avokena uMpkoHus) B 1973 .

\V nonyunnu 8 ®UAH (Dusunyeckom MHCTUTYTE
A\ AkapeMum Hayk), 0TCIoA3 Ha3BaHMe KaMHSI.

a TUTaH He AeCTBYHT X/I0pHast
BO[3, CMECb KOHLEHTPMPOBaHHbIX
a30THOI W CEePHO KUCIOT
W [aXKe LiapcKas BOAKA.

MoHymeHT «[TokoputensiM kocMoca» B MOCKBE
061ML0BaH NUCTAMK TUTIHA.
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LLPKOHMH
2 r 9TOT 3/1eMeHT N3BeCcTeH I‘Ipe>K,El,e BCero rno Ha3BaHWH J:I,pa-

MOLEHHOINo KaMHA LIMPKOHAa. Mo COCTaBy 3TO CMNKAT LUNPKOHWSA;

“MPKUH"“ ero OKpalleHHble MPUMeCcsMU KPWUCTaNsbl 3eeHoro, rycro-
KPACHOro W 30/10TUCTO->KE/TOrO LBETa U303BHA LIeHWIN KaK

91,22 KpacuBewLme OparoLeHHble KaMHW. X Ha3BaHne nponcxoamnT

OT MEepCUACKOro zargun — OKPALUeHHbIN B 30/10TUCTbIN LBET.

Knapk, r/T 165  TaKyto OKpacky vMeeT 0[Ha W3 PasHOBWAOHOCTEW LMPKOHa —
MnoTHocTb, r/cM® 6,51  VaunHT. B 1789 r. Hemeukunid xumvk M. T KnanpoT Bblaenus
t nnaBneHus, °C 1855 W3 LEWIOHCKOro LMPKOHa «LIMPKOHOBYKD 3eMIIH0» — [OMOKCAL,

LUMPKOHMS. MeTannnyeckni LMpKoHWn nonyunn B 1824 r. weea-

CKUN XMMUK 1. . Bepuennyc. OaHako bonee CTa NeT LMPKOHNI
He HaX0auN NPUMEHEHNS, TaK Kak He Bblfo NoaxoasLlero cnocoba ero OUMCTKN. Takowm cnocob
(pasnoxeHne NapoB VOANAA LIMPKOHWS) NOSBUACS TOMbKO B 1920-e rr.

XUMMYECKMN YNCTbIN UMPKOHU — [0BOJIbHO MATKUW, IErko 0bpabaTtbiBaemblt MeTasn. Ho
UKe HebosblLLoe KOMYecTBo A0B3aBOK AeNaeT ero o4YeHb TBEpPAbIM A3XKEe MPU 0YeHb BbICOKMX
TemnepaTypax. 3T0 PeaKkoe M LEeHHOe KAaYecTBO, @ TakXKe C/1aboe MOrioleHne LUMPKOHUEM
HEeMTPOHOB AeNaeT LMPKOHUI HEe33MEHVIMbIM NP CTPOUTENLCTBE S4EePHbIX PeakTopoB. Mupo-
BOE MPOV3BOACTBO LMPKOHUS (B Buae ero okcuaa) B 2012 r. npeBbickio 1,4 MIH TOHH, @ Me-
Tanna — npumMepHo 7000 ToHH.

LLInpoKo M3BECTHa KYbrueckas MoANMUKaLUMS ANOKCUAS LUMPKOHWS MO HA3BaHUEM «(dUa-
HUT» (0T DAH — CoKpaLLEHHOro Ha3BaHs PY3MYECKOro MHCTUTYTa AKademMun Hauk, rae Brep-
Bble B 1973 r. nonyunnv 3o coeavHeHue). 3Ta MoandrKaLmMs HeUCTondMBa, 1 ee CTabunmanpy-
tOT [0D63BKaMV OKCUO0B MAapraHua, KaabuUms 1 UTTpUS. Y (M3HUTOB QYeHb BbICOKMW MOK333aTelb
NpesnoMIeHVs CBET3, 1 N0 CBOeMY Becky 3T CUHTETUYECKME KaMH CONEPHUYAIOT C 3/IM330M.

ObpabaTaHHble
KpUCTansbl LIMPKOHa.
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[ AdHUA

H f 3nemMeHT 72 He bbin n3BecTeH MeHOeneesy, a ero CuM-

BoNna Hf He Bbino B nepuoamnyeckinx tabamuax, onybamkoBaH-

rAd)H"ﬁ HbIX [0 cepeamnHbl 1920-x rr. CyLLecTBoBaHve radHus npeg-

cKkasan B 1913 r. aHrnMncKum dusnk MeHpy Mo3nu, a 0TKpbIIK

178,49 rabHun B 1923 1. BeHrepcku xumuk [bepab e Xeseww
(1885—1966) v HuoepnaHackun  dusmk  Oupk  KocTep

Knapk, r/t 3 (1889—1950). CBoe OTKPbITUE OHW COBEPLUWN, Koraa pabo-
MnoTHocTb, r/cM® 13,3 Tann y 3HAMEHNTOr0 4aTCKOro Gusnka Hunobca Xenapmka [a-
t nnaBnexus, °C 2233 Buaa bopa (1885—1962) B Bo3rnaenseMoM nMm VHcTuTyTte

TeopeTndeckon Gu3nkik B KoneHrareHe. 1o pacuetam bops,
JKOTEeUNA 33BepLluaeT rpynny NaHTAHOMAOB W1 Crefyrowui
3N1EMEHT A0/KEH bbITb 3HANOMOM 3/IEMEHTa YETBEPTOW rpynnbl — UMPKOHWA. Tak 1 0Ka3a-
nocb. HoBbI 3neMeHT Xeselun 1 KocTep Ha3Banu B YecTb KoneHrareHa (naTuMHCKoe Ha3Ba-

HWe 3Toro ropoga — Hafnia).

TAOHHIH 11O XIMNYECKWM
CBOVICTBAM OMEHD NMOXOX HA L{HPKOHMH
W ABNAETCA NOGOYHbIM NPOAVKTOM

B EMO MPOW3BOACTBE.

QuuncTKa raHNs OT NPUMEeCer CNOXHAa 1 A0pora; CTOUMOCTb
yucToro radHug npesbiwaeT 1000 gonnapos 33 1Kr. Kak 1 uup-
KOHWUI, FaMHWA MCNONb3YETCS B 9AEPHbIX PEAKTOpPax, HO B NMps-
MO MPOTUBOMOMOXHBIX Lenax. [[aHU XOpoLLOo NOrowWwaeT Hel-
TPOHbI, W MOTOMY €ro BBOAAT B PEerynvpytrolime CTep>KHK.
MwnpoBoe NMpou3BOACTBO METa/IMYecKoro raHWs COoCTaBNSgeT
0kono 80 TOHH B rod. M3 HMX aTOMHas MPOMbILLIEHHOCTL Mo-
TpebngeT okono 50 TOHH radHWA B rof, OCTafbHOE UAET HA Bbl-
N1aBKY BbICOKOTEMMNEPaTUPHbIX CYMEPCrIaBoB. Takune Chn/aBbl
MCMoNb3UKTCH B MPOM3BOACTBE TUPBUH DEaKTMBHLIX OBUraTe-
f1en, B TOM YMCSIe N9 NacCaXKMpPCKMX camoneToB. [duokeua rap-
HUS NPUMEHSAIOT B 3/1EKTPOHMKE: OH NMO3BOSSET YMEHbLIUTL Pa3-
Mep TPaH3WUCTOPOB.

Xeseln 1 KocTep dann UMs 31eMeHTy raHuio
B 4ecTb cTonuubl JaHnm KoneHrareHa.



[PYIINA BAHAJIHA

Kak Bi cxodeH Bo MHO20M co cBouM cocedom Pb, mak u V,
Nb, Ta cxodHbl ¢ bauxadwumu cocedamu dpyaux epynn... MU-
Hepasbl, B komopelx Bcmpeyaromes V, Nb u Ta, cocrmasnstom
bonbwyro pedkocme... Boobuje, BaHaduro, HUOBUO U maHmany
0mBeYarm), CKOJIbKo U3BeCMHO, coeduHeHus hopm RX, RX., RX,
RX, u RX, u amo 6oeamcmso ¢opM... 3ampydHsgem usyyeHue
3MUX BCE XKe 04YeHb pedkux 3/1eMeHmMOoB.

L. V. MeHdenees. OcHOBbI XUMUU.

2 BAHAZMi

|/|CTODI/I9 OTKPbITVEe BaHaaNA bbina ,D,DaMaTI/IL{eCKOVI. 1 Ha-

BAH “u' 3bIBaM 3TOT 3/IEMEHT M0-pa3HoMy. CUMTAETCH, YTO BaHaOWN

M oTkpbin B 1830 r. weBeackun xumuk Hunbe [abpuens Ced-

50 94 cTpem (1787—1845) B wnake OOMeHHbIX never. OH Hassan
I

HOBbI 3N1EMEHT OAWHMEM, B YECTb BEPXOBHOMO CKaHANHABCKO-
ro bora OgnHa.

Knapk, r/T 120 . - .
LLIBeackun xumuk . A. Bepuenmyc, NoBTOPVBLLNA 3KCNepu-
MnoTHOCTD, r/cM3® 6,10
MeHTbl CendcTpema, Ha3Ban 3TOT 3/IEMEHT 3PUaHOM. HakaHel,
t nnaBneHums, °C 1910

cam CendcTpemM pewnn, YTo Ha3bIBaTbCS HOBbIA 31eMeHT A0s-
>KEeH BaHaavieMm, B YeCTb Dpenn, CKaHANH3BCKOW BOrMHM KpacoTbl
13 poaa BaHoB. Ero npegcraButeny XMBYT B CTpaHe BaHaxenm; oTcroda apyroe nmsa Openn —
BaHaguc. [1encTButenbHo, MuHepasbl BaHaaMs 061a4at0T UCKIKUNTE N b-
HOW KPacoToW.
Ho y CedcTpema B Nob3y TaKOro Ha3BaHWS Bbln 1 TaKOW Heobblu-
HbIl [OBOA: H33B3HWE HW OAHOr0 M3 W3BECTHbIX TOMA3 3/IEMEHTOB He
Ha4YMHaN0Ch Ha bykey V!
Bckope BbISCHWAOCh, YTO, Kak 1 B ClyYae TUTaHa, BaH3AMU OTKPbI-
Ba/V PaHblle AB3 XUMMKA. OOMH U3 HUX — MEKCUK3HCKMIA MUHEPaNor
AHapec MaHyanb fenb Puo (1764—1846), apyroit — HeMeuUKWii XUMUK
Dpuapux Benep (1800—1882). enb Pro 13yyan coaep>alliyw BaHa-
AV KPacHO-KOPUYHEBUIO CBUHLIOBUKD pyay (Cenyac OHa Ha3blBaeTCs
BaHaAMHMTOM). BHauane oH Ha3Ban HOBbIA 371EMEHT NaHXPOMOM (T. e.
MHOrOLBETHbIM). [leicTBUTENbHO, COeAMHEHWSI BAHAAMS PA3HOW BaNeHT-
HOCTW OKpalleHbl B pa3Hble LBETa. MwvHepan BaHaOWHWT.
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BaHagun —
COCTaBHas YaCTb
MHOIVX Cr/1aBoB.

MoToM genb Pro pelns N3MeHWTb Ha3BaHME 3/1eMeHTa Ha 3pUTPOH (0T rped. erythro —
KPACHbIN): Mpy Harpese coeavHeHWs BaHaans kpacHenw. B 1805 r. genb Pvio gan obpasel
BELLECTB3, BblAENEHHOr0 UM 13 MUHEP3NE, M3BECTHOMY HEMELIKOMY U4eHOMY-3HLMKIoNeancTy
VI rocyaapcTeeHHoMy aesTento AnekcaHapy Mymbonbaty (1769—1859). M'ymbonbaT nepenan
3TO BeWecTBO A9 WCCNeAoBaHusa (paHuUy3ckoMy xumuky Wnnonuty BukTtopy Konne-
[eckotunto (1773—1815). Ho ToT pewwn, 4to B 0bpasLe NpUCUTCTBUET TO/IbKO HeaaBHO OT-
KPbITbI XpOM. B pe3ynbTaTe aens Pro 0Tka3ancy 0T cBoero oTKpbITUA. Benepy e 3aBeplinTb
paboTy nomeluana 6onesHb. MonyunTb METANNNYECKUI BAHAAM B YACTOM BUAE YO3M10Ch NNLWb
B 1867 T. aHrAmnckomMy xummky MeHpu 3Hdunay Pocko (1833—1915).

BaHagui — He 04eHb PedKun 3NeMeHT; B 3eMHOW Kope ero bosblie, Yem Medu, OH Co-
nepxutcs bonee uem B 60 MMHepanax. B HEKOTOPbIX CTPaHax BaHaAUA NONYYaKOT Npu nepe-
paboTke CbIpo He@TW: B Hell cogep>kaHve MeTasnna MoxeT gocTturatb 1200 r/1. OcHoBHoe
NpUMEeHeHNe BaHaansa — CrnnaBbl. CYMTAIT, YTO NPUCYTCTBME HEBOMbLUVIX KOMMYECTB BaHaANS
B >Kesie3Hov pyae NoMorio APeBHUMM METanNypraM BblKOBaTb AaMACCKU CTanb. Cenuac 13
B3H3/IMEBOW CTaNV AENatT NOALWWAHUKK, P33HO0BPa3HbIE MHCTPYMEHTBI, MPYXXMHBI. [1eHT30K-
Cn[ BaH3AMS — MPEKPACHbIV KaTanm3aTop.

B OPTAHM3ME CPEQHETO YENOBEKA COAEPKHTCA
0 MI BAHAAUA. KOHLIEHTPATOPOM BAHALIUA
AIBNAETCA BNEAHAA NOTAHKA, XOT4A EE

AOOBNTOCTb CBA3AHA

C AMAHUTUHOM, OANTJIONANHOM

N OPYTIMW OYEHDb ALA0BNTBIMA

AJTKAJTIOMOAMW.
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HHOBMH W TRHTAN

N b B npupoae HMobUI BCTPpeYaeTCyd noytn Bcerga CoBMecCT-

HO C TaHTaNOM. W Ha3BaHWS y 3TUX 3/1eMeHTOB «pPOACTBEH-

H“UB““ Hble». B 1801 r. aHrannckmin xummnk Yapn3 Xatyet (1765—

1847) npoaHanu3nMpoBan YepHbll MUHEPas, XPaHUBLUMIACS

92,91 B BpuTaHckoM Mysee 1 HangdeHHbI elle B 1635 r. Ha Teppu-

TOpUM COBPEMeHHOro wraTta Maccadycetc B CLUA. Xatyer

Knapk, r/T 20 0BH3PYXWN B 3TOM MVHEpPane OKCUA HEeU3BECTHOro 3/1eMeH-
MnoTHoOCTb, r/cM3 858 Ta. B pesynbTaTte nepenvckyi C aMeprKaHCKVMY MUHEpPasnora-
t nnaBnenus, °C 2477 MW XaTyeT pewwnn Ha3BaTb HOBbIM MUHEpan KonymbuTtom,

3 COAEpXalnnca B HEM 3N1eMEHT — Konymburem, B YecTb

CTPaHbl, rae oH bbin HangeH. B Te BpemeHa CLUA noatuyecku

73 Ha3bIBanm Konymbuewn, No MMeHn nepBOOTKPbIBATENSA KOHTU-
HeHTa. YKeHckuin 06pa3 Konymbuw (Ha naTbiHM columba —

a ronybka) MHoro net Bbin 3MBAEMo CTPaHbI; CYMBONYECKOE
n3obpaxxenve Konymbum MoXKHO UBMAETb HA 3aCTaBKe KWMHO-

koMnaHuy «Columbia Picturess.

TAHTA" B 1802 r. weeOckum XMMnk 1 MuHepanor ABryct 'ycras
'|8O 95 3kebepr (1767—1813) Bblgenvn n3 KonymbuTa eLle oavH oK-
! CvA, KOTOPbIV YMOPHO He XOTeN PacTBOPSTLCS (Kak Toraa ro-
BOPWIVM — HACbILWATLCS) HWY B OHOM KucoTe. «3akoHoaa-

Knapk, r/t 2 TeNb» B XMMUM Tex BpemeH M. 9. BepuLennyc npeanoxus
3 .

MnotHocTs, r/cM 1667 hassaTh comepxallMiics B 3TOM OKCWAE METans TaHTanoM.

tnnasnehus, °C 3020 Tanran — repont opeeHerpeyeckux MUMOB; B HakasaHue 3a

CBOW npectyniieHnda oH CToda Mo ropso B BoAe, K KOTOpOW
CKJIOHANNCL BETBW C MN043MU, HO HE MOI HW HaMUTBLCY, H HACLITUTLCA. AHAOTUYHO 1 TaH-

Tall He MOr «HACbITUTBbCSA» KWUCAOTONM — OH3 OTCTYMana OT Hero, Kak
BOA3 OT TaHTana.

o CBOWCTBAM 3TQT 3/IEMEHT HACTO/bKO Bblf MOX0X Ha Konymbun,
YTO B TEYEHWE OMTENbHOro BPEMEHM LW CNOPbl 0 TOM, ABASHOTCS S
KOIYMBUI 1 TAHTa OHAM U TEM XKE 3/IEMEHTOM W/ BCE XKE Pa3HbIMU.
Tak, aHrnmncknin xummk Ynnoeam Xang BonnactoH (YonnactoH, 1766—
1828) B 1809 r. BbICKa3an MHeHWe, YTO TaHTan W KoNYymbun — oauH
N TOT Xe 3nemMeHT. Tonbko B 1845 r. Hemeuku xmmuk [eHpux Pose
pa3peLuns crop, NPOaHaNN3MpoBaB HECKOIbKO MUHEPASIOB, B TOM YMC-
e n konymout 13 baeapun. OH YCTaHOBWSI, YTO H3 CaMOM [efe cylle-
CTBUHT OB3 BM3KMX N0 CBOWCTBaM 3aneMeHTa. Konymbun XaTueTa oka-
33/1CS UX CMECHhH; MUHEPan KONUMBUT TakXKe codep>kan [Ba HOBbIX
3neMeHTa. BTopon anemeHT Po3e Ha3Ban HWobrveM — Mo MMeHW [0-
yepwn TaHTana — HWobbl, 13-33 COBCTBEHHOW rOpAbIHV MOTEPSABLUEN
BCEX CBOMIX [OeTen.

KpucTannbl HUobuircogepykallero
MWHepana nupoxnopa.
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Ha3BaHWe 3nemMeHTa H1Mobuin BbI1o 0BULMANBEHO YTBEPXXAEHO TOMb-
ko B 1950 r. MHorve rogbl A0 3TOM0 MOMEHTa B aMEPUKAHCKUX Tabau-
LaX XMMUYECKUNX 3NIEMEHTOB Ha MecTe Hu1obus ctosn cumeon Chb.

MeTannuuecknun H1Mobun Bnepsble Noayumn B 1866 r. WBeACKUN
XUMUK 1 MHepanor KpuctuaH Bunbrensm BnomctpaHa (1826—1897).

Hvobuin — mMarkum, nerko obpabaTtbiBakoWMCa MeTann. Ero Ha-
3bIB3KAT «3BE3HBbIM METa/N0M». OH UCNONb3YETCs B aBMaLMK, PAKETO-
CTPOEHWUM 1 aTOMHOW MPOMBILLNEHHOCT. HobWin CNoAb3YT Kak O0-
BaBKY K CTann, 13 KOTOPOW AenatoT conna pakeT. Takue conna, Ha 89% MVHepan KoAYMBUT COBepKIT TaHTan
COCTOSALWME U3 HUOBKS, BbIIW Y AYHHOro Moayns «AnonnoH». Mpn Tem- W H1OBUIA.
nepaType Hmxe MUHUC 264 °C H1obuii CTAHOBUTCS CBEPXMPOBOASLLIAM,
a ero CoefuMHeHNe C repMaHnem TepseT conpaTuBieHne Npu Temnepatype MuHyc 250 °C.

Bonbluve 3anackl HMObKS ecTb B Poccunn. Ha “YykTykoHCKOM MecTopoxaeHn B KpacHo-
SIPCKOM Kpae MpeanonaraeTcs exeroaHo A06bIBaTb 3,3 MAH TOHH HVobueBo pyabl (npu 3a-
nacax 6onee 100 MJIH TOHH) 1 BbINIaBAATL 6onee 21 000 TOHH MeTaNIMYeckoro Hmobud. Ons
CPaBHEHUS: MMPOBOE MPOM3BOACTBO HMObKS B 2012 . cocTaBmIo B3 ThICAY TOHH.

UnCTbI METANIMYECKNA TaHTa CMOI NONYYnTb TObKO B 1903 I. Hemeukun XMk Bep-
Hep doH BonbToH (1868—1912).

cKNtoUMTENBHO BbICOKas XMMUYECKas CTOMKOCTb TaHTaNa UCMNOb3YeTCs B MeauLIMHE: 13
Hero 4enakT BUHTbLI AN CKPErIeHNs KOCTEeW, MCKYCCTBEHHbIE CYCTaBbI, «3aMn1aTku» Ha Yepene.
TaHTanoBas annapaTypa 1Cnonb3yeTcs B GapMaLeBTUYECKON 1 NLLEBOM NPOMbILLIEHHOCTH.

MwnpoBoe Npon3BOACTBO TaHTana B 2012 r. coctaBuno 765 TOHH.

Okcuna TaHTana — NPeKpacHbIV N3014TOP, OH UCMOMb3YETCS B MPOM3BOACTBE MUHMATHOP-
HbIX KOHAEHCATOPOB A5 MObUIbHBIX TENEMOHOB, KOMMBKOTEPOB W APYron 3MEKTPOHUKM.

OBMOTKI CBEPXNPOBOAALLIMX MArHUTOB BobLIOro aApoOHHOMO KoMnanaepa cAenaHbl U3 CNaaBa H1Mobus.



[PYNNA XPOMA

KpoM

24
Cr

)(POM Ypaneckas KpacHas xpomMosasi pyada unu XpoMoCcBUHUO-

Bas cosb (kpokou3um) PbCrO , bblna dng BokeneHa ucmoy-

5’| 996 HUKOM 07151 0MKpPbIMUS XpoMa, KOmopoMy OH npudasl e2o Ha-
I

3BaHUe (0m 2peyeckoeo C/I0Ba — KPawy) N0 NPUYUHE SpKUX
UBemoBs, cB0UCMBEHHbIX CORGUHEHUSIM 3MOoe20 3/1eMeHMa; co-

Knapk, r/T 102
i, r/ nu CrO, »xenmoeo u kpacHoeo, Cr,0, 3en1eHoeo U ¢uosiemo-
MnotHOCTDb, r/cM3® 719
B0O20 UBEMOB.
t nnaeneHus, °C 1907

L. V. MerHdenees. OcHOBbI XUMULU.

B 1766 r. B OKpecTHOCTsX EkaTeprHbypra Hallm HOBbI SPKO-0PaHXKeBbIn MUHepasn. Bro-
CNeACTBUV ro Ha3BasIM KPOKOMTOM, 13-33 CXOACTBA MO LIBETY C KPOKYCOM (LLadpaHom). B 1797 1.
(paHLy3cku XMk J1. H. BokneH Bblgenun 13 KpokouTa bnectawmm Metann. OH Ha3Ban ero
XPOMOM, OT rped. chroma — LBEeT. 3TO H33BaHWe OH BbIbpas NOTOMY, YTO, U3Y4asi MUHEpPas,
BokneH nonyumn 13 Hero psf SpKOOKPaLLEeHHbIX CoeanHeHnn. OKpacky UMEIT NoYTy BCe COean-
HEeHUs1 XPOMa: OKCWObl OKPALLEHbI B 38/1eHbIN, YePHbI 1 KPACHbIW LBETE, MMaPaTUPOBaHHbIe Co-
SN — B 3e/1eHbIN U (DUONETOBBIW, @ XPOMATbI U AWXPOMATbl — B XXENTbIN 1 OPaHXEBbLIN.

KpoKoWT 0Ka3asncst XpOMaTOM CBUHLA. VI3 CUHTETMYEeCKOro XpoMaTa CTajn OenaTb 3ame-
yaTesbHYK XYOOoXKEeCTBEHHUK KPACKY: XPOM »enTbli. OOH3KO CO BPEMEHEM ee MpUMEHEHNE
3aMnpeTunn 13-3a 940BUTOCTU.

MupoBoe Npor3BoacTBO Xpoma B 2012 r. COCTaBWAO OKONO 9 MAH TOHH. MHOro Xpoma
NOET Ha BbIMI3BKY HEepyKaBeraLLen CTanun.

XPOMHPOBAHHUE NMPUMEHAIOT ANA ALLUTI
METAJINI0B OT KOPPO3UM |1 [1)14
LEKOPATVBHOW OTAEKN
[MOBEPXHOCTIA, HANPHMEP BAMIEPOB
ABTOMOBHEH.
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XpOMMPOBaTb MOXHO He TOMbKO METafbl, HO W MN3CTUKW. V13 CnnaBa Xpoma C HuKe-
NIeM — HUXPOMa [eNatoT Packansemble TOKOM HarpeBaTe/lbHble 3/1eMeHTbl A5 31eKTPOMnn-
TOK, TOCTEPOB W Ap.

loHbl XpoMa npuaaroT beclBeTHOMY Bepunny KPacuBbIV 3e/eHbI LUBET; UMEHHO Tak 0b-
Pa3yroTCsa AparoleHHble 3UMpydbl. A BecUBETHbIV KOPUHA 3TV >Ke MOHbI NMPeBPaLL3toT B py-
BuH. VckyccTBeHHble pybmHbI CUHTE3NPUKOT B BOMBLIMX KOAMYECTBAX, OHW MPUMEHSHTCS
B ONTWYECKUX N133epax (OHW M3NYYatoT KPACHbI CBET), U3 HUX CAeNaHbl MUNAUaPaAb! NOAWMM-
HVKOB [N MEXaHWYECKUX Y3COB.

Cogepxxallle XpoM CoW MUCMONb3YKTCa Ang AYBNeHnsa KoxX; OTCHO3 W BblpaXkeHue
«XpOMOBbIE Canorun». B MWKPOKONMYECTBAX XPOM — BMOMOrMYECKN aKTUBHbBIN 3NEMEHT, OH
yyacTByeT B 0bMeHe BeLLeCTB 1 LO/KEH MOCTYNaTb B OPraHn3M C nuwen. B Manbix konm-
YeCTBaxX MOHbl XPOMa YCUIMBAKOT OENCTBME WHCYMMHA M NOTOMY MOMOratdT PeryivpoBaTb
KOHLEHTPALMIO TIH0KO3bl B KPOBW. B Tene cpefHero YenoBeka CoOep>XXnTcs 0Koo 7 Mr Xpo-
Ma. B TO Xe BpeMd Takve COeAMHEHNSt XPOM3, KaK P3CTBOPUMbIE XPOMATbl 1 OUXPOMATb,
BbICOKOTOKCWYHbI 1 KaHLeporeHHbl. [1o3a 0,2 1 BbI3bIB3ET 0TP3B/EHNE, 8 CMEPTeNbHas [0-
33 — MpUMeEpHo 3 T.
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MO/MB/IEH

42
Mo

[lBa aHanoza xpoma, MosubdeH U Bosbgpam (Unu myHe-

Mo "“5 AEH CrmeH), Bcmpeyaromcs 8 npupode ewe pexe, yem xpoM... 06a
Mema’siia myaonsaasku... MonubdeH npedcmassisiem NopouoK

95,94 cepo2o usema, edsa cnekarowyulicss 8 cubHelweM xapy... Le-

04U B pacmsope He delicmsyrom Ha MosaubdeH, a npu cnias-

Knapk, r/T 1,2 JleHUU Bbldesigrom B0dopod, YmMO NOKa3biBaem, KAk U Beckb
MnoTHocTb, r/eM® 10,22  Xapakmep MosubdeHa, KUC/omHsle e2o csolcmad. TakoBbl ke
t nnaBnenus, °C 2623 NoYmMuU cBOUCMBA U BO/bGPAMA: OH He NIaBUMCH B XXapy,

umeem CQDbIU >Kesie3HbIU usem, Becbma msepd, mak ymo da-

JKe pexxkem Cmek/io...

L. V. MeHdenees. OcHOBbI XUMUU.

No-rpedyecki molybdos — cBUHeL, OTCHOAa NaTUHCKoe molibdaena —
Tak B CpeaHve Beka Ha3blBann MUHepasbl raneHuT (cynb@ua CBUHLA)
¥ MonmbaeHnT (ancynbdua MonmbaeHa). Tak ke Ha3blBau NoxXoxXue M-
Hepasbl, OCTaBNSBLUME YEPHbIM Chnefd Ha bumare, B TOM 4uC/e CBUHeL
N rpaguT.

B 1778 r. 3HaMeHuTbIn weeackun xumuk K. B. LLeene Bbigennn u3
MONMBAeHOBOro bnecka HoBbI MeTans1. Booblle, COBpPeMEHHWKIM roBOpK-
m o Leene, 4To OH He MOXEeT OOTPOHYTLCA HW [0 OOHOM0 BELLECTB3,
YyTOBbl MPW 3TOM HE cAenaTb Kakoro-mMbo oTkpbITug. Llleene oTKpbIN
N OMMCan MHOIO HEOPraHNYeCKNX 1 Bonee NoNoBUHbI U3BECTHLIX B TO Bpe-
M OpraHmdeckinx coeguHeHnn! OTKPbITbIN UM HOBbI METasnN no npeg-
noxernto M. 9. Bepuennyca Ha3Banu MoamBaeHoM.

[lO0CTaTOUHO QUMLLIEHHBIN MonMbaeH nonyunn B 1781 . WwWBeacKui xum-
MUK [MeTep Skob Xbenbm (1746—1813). MonvbaeH N0BONBHO peaKuii ane-
MEHT; B MUHEPanax OH 0bblYHO COCEACTBYET CO CBMHLIOM WIW KaNbLWEM.
[obbIBalOT ero B OCHOBHOM K3 MonvbaeHuTa. MupoBoe Mpov3BOACTBO
mMosmbaeHa B 2012 r. cocTaBusio 250 ThICAY TOHH.

LWeenckun xumnk K.B.LLeene.

MeTtann
MonmnbaeH.

MO/IMBAEH NPUMEHAETCA B XMMMYECKOM
[POMBILLAEHHOCTH KAK KATAJTN3ATOP.
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MuKpokonnyecTsa MonnbaeHa MCMONb3YKITCA 419 NOAKOPMKU CeMbCKOXO3ANCTBEHHbBIX PACTEHUN.

MHorve epMeHTbl CoaepXXaT MonmbaeH. Y a3oT@uKcUpyoLLnx baktepun MonnbaeH Bxo-
OVT B COCTaB (hepMeHT3, CBSI3bIBAOLLEr0 aTMOC(HEPHbIN 330T 1 NPeBPaLLatoLLero ero B UcBo-
sleMble PaCTEeHUSIMK BELLECTBa. Y 4eoBeka HeoCTaToK MonMbaeHa NpuBoanT K 0CabaeHno
UMMyUHUTETa. B opraHn3me yenoseka cogepxxutcs okono 10 Mr monvbaexa.
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1 BonbdPAM

HeMeLK/M pyaokonam 13gaBHa bbiia M3BECTHa pyaa, Ko-
TOPUIO 13-33 TSHKECTW YacTo NPUHUMANY 33 0/10BSHHU. OaHa-

Bonbd)PAM KO 13 Hee He y/aaBasoch BbINIaBuUTb HX ON0BO, HY ApYrie me-

Tannbl. Kak MoTOM BbISICHUIOCH, 3TO BblNa CMelwaHHas Coslb

183,84 enesa 1 MapraHua Bo/Ib@dpamoBOV KUCOTbI; CENYaC 3TOT MU-

Hepas Ha3bIBaeTCH BONbGOPaMUTOM. [0L03pUTENBHOE OTHOLLE-

Knapk, r/T 1,25  HVIe TOPHSIKOB K 3TON elle 0HON «AbsiBObCKOM» pyae 0TPas-
MnoTHocTb, r/cM® 19,25 W0Ch 1 Ha ee Ha3saHWW: Wolf no-HemeLKy — BOJIK.

t nnaBnexus, °C 3422 A uT0 Takoe «pam»? Ecnm ncxoanTb U3 OPeBHErepMaHCcKo-

ro Ramm — 6apaH, TO NOMYYaETCS, UTO HEUMCTas CUMa «Mo-
XK1paeT» NpeanonaraemMoe 010BO, KaK BOSIK 6apaHa. Ho MoXHO
NPeAnoNoXWTb 1 APUroe: B HEKOTOPbIX AMANEKTaxX HEMELIKOrO Si3blka W Ceiyac ecTb riaros
rahm (4MTaeTcs «pam»), KOTOPbIA 03HAU3ET «CHUMATb CIMBKIY, «bpaTb cebe NYYLLIYH YacTby.

B 60/bWMHCTBE EBPOMNENCKNX A3bIKOB 1UCMOMb3UT 3HaK W B hopMy-
Nax 1 Ha3BaHVe MNHepana BOMbMPaMUTE; B OCTa/IbHbLIX CIYYaAX ero Ha-
3bIBaOT — tungsten (Mo-LBeackM tung sten — TsHKenbli KaMeHb). Tak
korna-To V. 9. Bepuennyc Hassan Taxenbit MHepar, B KOTOPOM LUBef-
ckmn xummnk K. B. Leene oTkpbin B 1781 r. Bonb@paM. CHa4Yana oOH Bbl-
Lennn ero B BUIOE OKCWAQ, 38 33TeM nonyumn u cam Metans. [otom 3tot
MUHepan (BonbMpamaT KanbUus) B 4eCTb UYEHOro Ha3Banv LLeesnToM.
B NpoMbIWNEHHOCTW BOMbMPaM NOAYYarT M3 LEennTa 1 BObMPaMUTA.
Bonbhpam — 0OWH 13 CaMbIX TSXKESbIX METasI0B: ero nA0THOCTb NoYTH
He OT/IMYaeTCs OT MNOTHOCTW 30/10Ta.

3 kapbuaa Bonb®pama 0enatoT bBpoHebonHble cepagyYHKm Nysb 1 ap-
TUINEPUNCKX CHAPAL0B. Bonb®@pamM — Cambli TYroniaskum 13 BCEX Me-

[1Ba bpycka 13 Bonbdpama,
NeBbI pacnnaBUACS 1 NoTek
noAa Ae’cTBMEM MOLLHOMO
3M1EKTPOHHOI0 NYYKa.

TannoB, U3 HEero V3roTOBASIOT CAMPaNU NaMM HAKaIMBAHWS, 3MeKTPodbl A1S PEHTIeHOBCKMX
TPUBOK, a TakXKe CoMnna pakeTHbIX ABuraTenen. IHCTpUMeHTanbHas BbicTpopeXxXyLas cTalb co-
LepXUT BONbMPaM Hapsiay C BaHaAVeM 1 MonnbaeHoM. HUXeH OH 1 Ang Toro, YTobbl MoBUsb-
HbIl TenedoH Mor BUBPUPOBATb 338 CYET MasneHbKOro, HO TSHXKEOro MPY3MKa-3KCLEHTPVIKA.

Mobeant — cnnas kapbuaa
Babdpama ¢ 10% kobansta —
no TBEPAOCTM BM30K K anmasy.
113 NoaobHbIX CNNaBOB OeNatoT
ronoBkM BYPOB, HAKOHEYHIKN
CBep/.






JNlamnbl ¢ BONbMPAMOBOM HUTbH. ANEeKCaHAp
JNlogbirvH B 1892 rogy Brnepsble NMoapobHO
0M1Can, Kak CAenaTb HWTb HaKanMBaHWs ©3
XPOM3, MNaTWHbI U BOAb(PaMa. TexHonorus
bblna OopaboTaHa amMepukaHuem  YunbgaMom
Kynmomxem.




[PYINA MAPTAHLLA

MAPTAHEL,

M n MapeaHey npuHadnexxum K Yuc/iy Memasnsos, UUDOKO

MAPrAHEu pacnpocmpaHeHHsIX B npupade...

[lod Becbma He3Ha4YUMeEsbHbIMU BAUSIHUSMU pacmsop
54 94 Map2aHyoBoKaauesol CoJu no@sepeaemcg BeCcbMa 3HaQ4u-
! meJieHOMYy U3MeHeHURd B Useme, omd4yeco 3ma CoJib U No/1y4vyu-
n1a om Lllene Ha3BaHUE MUHEPA/IbHO20 XaMeJIeoHa.

Knapk, r/T 950
MnoTHOCTL, I/cM? 747 [. V1. MeHdenees. OcHoBbI XUMUU.
t nnaBnexHus, °C 1246

C [peBHUX BpeMeH bbll W3BECTEH YEpHbI MUHEpPas
magnetis lithos — MarHUTHbIN Xene3HsaK. 10 coCTaBy 3TO OKCUA »Kenesa. Pumckunn ecte-
cTBoucnbiTaTeNb MnmHun Ctapwuin (23—79 rr.) ncnonb3oBan TepMuH magnetis (1w
magnes) ANns 0603HaYeHWss MMHePana YepHoro LBeTa, KOTOPbIN, 04HaKo, He 06naaan mar-
HUTHBIMIK CBOMCTBaMU. OBbACHEHNE TTIMHUS Pa3HbIX CBOWCTB BHELLHE NMOX0XUX MUHEPanos
0719 HAC HEOXWNA3HHbI. [10CKONBKY CWNE, B TOM UYUC/E Y MArHUTHas, — 3TO «MUXXCKOE H3a-
4aso», TO YEPHbI MarHUTHLI MUHEPan «MUXCKOro poaa». A HEMArHWTHbIA YepHbI Ka-
MeHb COOTBETCTBEHHO «KEHCKOro pofa». [1034Hee YepHbI HEMArHUTHLIA M-

Hepan HasBaAv  NUPOM3MTOM. I ceiyac  nvpon3vT  (avokcup

MapraHua) — rNaBHbI MWHEepan, U3 KOTOPOro nosy4yakoT MapraHel. Ero Ha-

3BaHVe MPOUCXOOWT OT rped. pyr — OroHb u lysis — uncTtka. Ewe apeBHee-

FMNeTCKNE N PUMCKINE CTeKNOBaPbl UCMOMb30BaAW 3T0T YePHbIN MUHepan 4nd

obecuBeYnBaHUA cTekna. /I nuilb B Halle BPEMSA 3TOMY HaLW 0BbACHEHME:

CTEeK/0, Mnosyyaemoe 13 0bbIUHOro Mecka, vMeeT 3eseHbln («BYTbINoUHbINY)

UBeT. A NMPONHO3UT NPUASET CTekNy (UONEeTOBLIN OTTEHOK, AOMONHUTESbHbIV

K 3eneHomy. Tak 4YTo MPW MPaBWIbHOM COOTHOLLEHWUM KOMMOHEHTOB CTEKJSI0

Ka>XeTCs HeoKpaLlleHHbIM. KosibLo C MCUIOMENaHOM —

ANXVMUKM NPOSKO3UT HA3bIBa/M MO ero UBeTy magnesia nigra, T. e. YepHas PYAOV MapraHua.

MarHesus. B CpefHune Beka Npuv NepenmcbiBaHUM PUKONUCen magnes npeBpa-

TWCS CHaYana B mangnes, NoToM B manganes. B 1774 r. weenckun xmmuk K. B. LLleene npea-

CKa3an CyLIeCTBOBaHME B MWPOMHO3MTE HOBOMQ 3/1eMeHTa. B TOM Ke rody COOTeYECTBEHHMK

[Lleene xumuk 1 MuHepanor HOxaH MoTnnb MaH (1745—1818) Bbiaennn 13 nMpono3nTa HOBbIN

meTann. OQHaKo 33 HECKONBbKO NeT A0 [aHa, B 1770 r., aBCTPUNCKUA XUMUK VIrHaTun [oTdpua

Kanm (1746—1778) onybnmkoBan AMCCEPTaLMI0, B KOTOPOW OMvcan BOCCTAHOB/EHWE Mpo-

NHO3UTa Yrnem c 0bpasoBaHMEM XPYMKOro MeTanna. PaHHSad CMepTb NOMeLlana eMy 3aKOoH-
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KpucTansbl poaoxposnTa
OKpallleHbl B PO30BbIN LBET
6naroaaps NpyUcYTCTBAID
MapraHLa.

YNTb MCCNeaoBaHne 1 3a8BUTb O NpuopuTeTe. Ero amccepraumns 0CTanacb He M3BECTHOW XW-
MVKaM TOr0 BPEMEHN.

Ha3BaHKe manganes A/15 HOBOro 351eMeHTa npeanoxmn B 1808 r. dununn Kapn BYtTMarH
(1764—1829). OH bBbll HE XMMMKOM, @ U3BECTHbIM B CBOE BPeMs HeMELKUM (uIoI0roMm:
B 1792 r. oH n3gan «[ peyeckyto rpaMMaTHKy», NONYYMBLLYKD LIMPOKYH M3BECTHOCTb. TepMUH
mManganes 3akKpenuics B TOM WAK MHOM BWOE B €BPOMENCKUX 93blkax (aHrs., dpaHL., UTan.
manganese, 1Ucn. manganeso, HeM. Mangan, rof1. mangaan). 3akoHbl PYCCKOro A3blka npe-
BPATW/IM COUYETAHMWE «HIM» B «Pr» — TaK 13 «MaHraHLUa» noaBuicy «Mapradel)». B Tom xe 1808 1.
[3B1 OTKPbIT MarHWm, H33BaHWe KOTOPOro MMEET TO XXe MPOUCXOXAEHNE, YTO U «M3apraHew,
HO NpoM3BedeHO He OT YepHOW, a OT Benon MarHesun.

B npupooe MapraHeL peako BCTpeYaeTcst B CBOBOOHOM COCTOSHWWM, HO O4YeHb Pacnpo-
CTPaHeH B BM1e COedMHEHNN — OKCWOOB, CUb(NO0B, KAPHOHATOB, CUINKATOB 1 AP. B 3eMHOM
KOpe MapraHLa B HECKO/IbKO pa3 bonblie, YeM, Hanpumep, cepbl Wnv yrnepoda. [eonoram
N3BECTHbI JECATKM MUHEPASIOB M3pPraHLa. HekaTopble N3 HUX OYeHb KPaCWBbI 1 UCMOMb3YUIT-
Cs KaK MOAENOYHbIN KaMeHb. Tak, pO30BbIM POAOHUTOM (CUAMKAT MapraHLa) YKpPaLleH BecTu-
BHNb CTaHLUWN MOCKOBCKOro MeTpo «MaskoBcKas». JMoKCKa MapraHua 1 Cendac npuMeHseT-
CS MPW U3roTOBEHWN CTEKNa, a Takxke (B CMecK C YrosibHbIM NOPOLLIKOM) NPy NPOU3BOACTBE
MapraHLEeBO-LNMHKOBbBIX M3/1bBaHUYECKMX 3IEMEHTOB; B HUX OH CNYXUT TaK H33bIBAEMbIM [ie-
NONSIPU33aTOPOM, UBENUMBAIOLWMM HAMNPSKEHNe Ha 3NeKTPoaax.

Bckope nocne OTKPbITUS M3praHua bbi10 YCTaHOBEHOD, UTO UxKe Hebosblive [06aBKy
3TOr0 METANNA 3HaUMTENbHO YBEMUMBAKOT MPOYHOCTL 1 MMBKOCTh cTanu. 3tim B 1850 r. BOC-



100

NI1bA JIEEHCOH

M0/Ib30BAJICS aHIMACKUIA NPOMbILLNEHHNK "eHpn Beccemep (1813—1898), korga paspaboTan
HOCSILLMI ero MMS CNocob NPOM3BOACTBA AELIEBOW BbICOKOK3UYECTBEHHOW CTanu. Ee nonyyeruno
NPenaTCTBOBaAN MPUMECK CEPbl N KUCIOPOA3, KOTOpble AEeNatoT CTalb XPYMnKoW U TpyOHo
0bpabaTbiBaeMon. Oka3anock, yTo fobaBfeHne MapraHLa CnocobcTBYET YaaneHuo 13 crtanm
Cepbl 1 KACNOPOAa, KOTOPble NepexoadT B Wnak. HeyamsutensHo, 4to S0% Npov3BoAMMOro
B MVpe MapraHua pacxoayeTcs B MpoOW3BOLCTBE CTanv. MypoBOe MPOM3BOACTBO MapraHLua
B 2012 r. cocTaBnio 16 MH TOHH.

0AHO W3 HAWBOJIEE M3BECTHDIN
COEAMHEHHH MAPTAHLIA - <MAPTAHLIOBKA,
NEPMAHTAHAT KAJIA.

3Ta COMb MapraHuoBOW KUCOTbl 06/1343EeT CUMBHBIM OKUCUTENBHBIM U Ae3UHMULN-
pyrolLMM Lenctenem. Ecnv nNpoBecTV ee BOCCT3HOB/IEHVE B LLEIOYHOW cpefe, MonyynTcs
3e/1eHbIl PacTBOP, 38 C/M B KMC/IOM — PO30BbIi. 3T0 4310 nosog Lleene Ha3BaTb Nepmax-
raHaT XaMeJsIe0HOM.

MapraHeL, He TO/IbKO MPUCUTCTBYET B >KWBbIX OPraHv3maX, Ho W HeobXoauMm AN HUX.
ATOMbI MapraHLa BXOOST B COCTaB pada PepMeHTOB, B TOM YMC/e PACLLENNALLMX BOOY C Bbl-
LleNeHreM K1CNopoaa B NpoLecce MOTOCKUHTE3a B PaCTeHWsX. B opraHn3me venoseka codep-
XKNTCA HeMHOro mapraHua: ot 10 oo 20 Mr, 0H3KO Y1C/I0 3TOMOB MapraHua B 3TUX KOSMYe-
CTBax KonoccanbHo — nopsagka 10%°. MapraHeucoaepyaline depMeHTbl obecneuynBatoT
QHTUOKCUIAAHTHYH 33LUMTY KIETOK; MapraHel HUxXeH 079 06pa3oBaHng 340POBbIX XPsLLew
M KOCTeW, OH YnyywatoT paboTy HepBHOW CMCTEMbI, CNOCOBCTBYKOT YCBaMBAHWIO PSaa BUTa-
MVHOB, BbICTPOMY 3aXXMBNEHNIO PaH. [103TOMY exxeHeBHOe NOCTUMIEHVE MapraHLa C NyLen
[OJKHO COCTaBNATb He MeHee 5 Mr.

PoOOXpO3UT — M3praHLEeBbIN LUMAT.
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P X TEXHELLMMA

c CyuwlectBoBaHMe 3neMeHTa Ned3 npeackasan . . MeH-

[enee., OCTaBMB [ HEro MycToe MecTo B CBoen Tabnuue.

TExHEu"u OH Ha3Bas ero 3KkamapraHLem, T. e. «MepBbIM aHaoroM Map-
raHua» (Ha CAHCKPUTE 3Ka — OAWH), ¥ NPaBWUIbHO NPeACcKa3an

[98] ero csovctBa. OOHako NOATBEpAWTb 3TW MPeACcKa3aHus He
UOaBanoCb MHOrO AecatuneTuin. Bpaa nm MoXKHO HalTw Apu-

Knapk, r/T chenpbl rON 3/1eEMEHT, UMEKLWNA CTONBKO «JI0XKHbIX NMpedwecTBeHHN-
MnoTtHocTb, r/eM® 11,5 KOB»: KneTka [lepvoanyeckon Tabauubl ¢ HomepoM 43 no-
t nnaBnenus, °C 2204  CNefoBaTeNlbHO «33M0JHANACH» UNIbMEHNEM, AEBVEM, NOLMEM,

HUNMoHVEM, MasypreM... Karga anemeHT Ned3 HakoHew, no-

NYYNNK, 0K333/10Ch, YTO MOUCKN ero B MUHepanax 0bblYHbIMY
aHaANUTUYECKMIN MEeToaMK Bblin obpedeHbl Ha NMPOBan: TEXHEUW He UMeeT CTabubHbIX
NN PaaMO3KTUBHBIX M30TOMOB, BPEMS >XXWU3HW KOTOPLIX ObIN0 Bbl CPaBHMMO C BO3PaCTOM
3emnun. Cambit gonroxmsyLunia, *8Tc, umeeT nepuoa nonypacnaga 4,2 MUAAMoHa net. Hu-
UTOXHbIE era KO/MYecTBa B Npupoae 06pa3ytoTcs B pesysbTaTe peakoro npouecca — ca-
MOMPOWN3BOILHOMQ AeNeHNs YpaHa Ha OCKONKW Bonee Nerknx anemeHToB. [JencTBUTENBHG,
B 1961 r. amepukaHckue xumukn M. K. Kypoga n B. T. KeHHa nokasanu, 4to B YpaHOBOW
pule codepXaTcs MUNIMapAHbIe [0MM rpaMMa (HaHOrpaMMbl) TexHeuwst B pacyeTe Ha 1 Kr
UpaHa. 3T0 03H3YaEeT, YTO BO BCEW 3eMHOM KOpe coaep>uTcd nopsaka 100 ToHH TexHeuns —
HWYTOXXHOE KOMMYECTBO, KOTOPOE WUCKIHUYMTENBHO TPUAHO 0BHApPUXWTb AaXe C NMOMOLLbH

COBPEMEHHbBIX METOLO0B.

TexHeuunn cTan NepBbiM 3IEMEHTOM, KOTOPbIN CHa4yana bbin cuHTe-
3MPOB3H 1 TO/IbKO MOTOM HaWaeH B Npupoae. Mictopus 3Ta HeobbluHas:
BnepBble TexHeum bein nonydeH B CLUA, 3 OokasaHo 0bpa3oBaHue
HOBOro 3/1eMeHTa bbino B MTtanuu. MNpuyem 370 He Bbln 3apaHee cnna-
HMPOBaHHbIN 3KCnepuMeHT. Npon30owao 370 Tak. Ha gur3ndyeckom ¢a-
KynbTeTe yHmsepcuteTa Nanepmo Ha Cuumnnm B Te roabl paboTan 13-
BECTHbIN (DU3NK-3KCNEepUMEHTATOpP, byaywmn naypeat Hobenesckon
npemun 3munmno OxuHo Cerpe (1905—1989). Jletom 1936 r. oH C Xe-
How noceTwn CLUA. Tam OH yroBopwi co3aaTtend UMKIOTPOHa 3pHecTa
OpnaHgo Jloyperca (1901—1958) npvcnaTe eMy AN UCCNen0BaHUN
06/1y4YaBLIYOCA sapaMu AenTepus MoambaeHoBUK onbry — 4acTb
0TPaXaTens UMKIOTPOHa (HasHayeHve MonnbaeHa — BbIBOAWTb UCKO-
PEHHbI MYYOK MOHOB HApPUXKY). 3T0 bbin 04MH 13 NepBbIX LIMKNOTPOHOB
avameTtpom Bcero 70 cM, OH Haxoamcs B PagnaumnorHon nabopatopum
KanuhopHuinckora yHmneepcuteTa. JIoypeHe caepxkan obellaHve, 1 no-
C/le OKOHYaHWS Cepur CBOWUX 3KCMNEPUMEHTOB OH B Hadane 1937 r. oT-
npaBwn 3Ty Gosbry B Manepmo (cenyac Takas nocbiika bbina bbl He-
Me[/IeHHO 33ep>kKaHa Ha TaMOXHEe 13-33 ee PaMOoaKTUBHOCTY). V1 uxe
B UTanun B 0bnydeHHoM MonnbaeHe Cerpe 1 ero Konnera xumMmnk Kap-

3.[. Cerpe — UTanNbAHCKNA HU3MK.
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HaLoHanbHas
nabopaTopus UM.
JloypeHca B bepknu
(KanudopHus),

roe 6bin
CUHTE3UPOBaH
TeXHeLn.

no Mepbe (1886—1948) 0bHapyxunmn ABa 130TOMa HOBOrO 3N1eMeHTa. VX naeHTduUmMpoBani
no Nepvoaam nonypacnana; 31o beiam °Tc n Tc. HasBaHWe HOBOMO 3/1eMEHTa NMPOMCXOANT
QT rpeu. technetos — MCKYCCTBEHHbIN.

Brepsble BECOBble KONMYECTBa TexHeuund bbinv nonydersl B CLLA BO BTOPOW MOIOBUHE
40-x rr. B pe3ynbtaTe obnyueHus 5,7 kr MonmbaeHa (cocen TexHeumst no lMepuoanyeckon
Tabnmue) HeTpoHaMK B 1epHOM peakTope. B HacToslee BpeMsl TeXHeLU B OCHOBHOM Bbi-
OensrT 13 CMecy NPOAYKTOB AeneHns ypaHa-235 B 0TpaboTaHHOM daepHoM Toramee. [pn
nonHoM pacnage 1r 23°U obpasyetcs 27 mr *°Tc ¢ nepvonoM nonypacnaga 211 Teicad ner.
B peakTope MollHOCTEO 285 MBT exxeqHeBHO 0bpasyeTtcd 8 I TexHeuuns, T. e. 3 Kr B rof.
ExxerogHo B sAepHbIX peakTopax BO BCEM MMpe 0bpa3ytoTcst COTHM KUIOrPaMMOB TEXHELVS.
B pesynbTaTte A0BOMBHO MHOMO TexHeuus, nopsiaka 1,5 T, yxe nonano (v NpoaoskaeT nona-
[13Tb) B OKPYXaKOLYK cpeay. 3T0 NMPOVCXOaMT B OCHOBHOM MpW nepepaboTke sAepHOro To-
MAVBa W B pe3ynbTaTe S4epHbIX MCMbITaHWA. [T0AHOCTBHO MCUE3HET 3TOT TeXHEeLWA TOMbKO
uepe3 MHOMo MUANMOHOB neT. Bonblioe Bpemst XXM3HW psaa M30TOMOB TEXHEUWS MO3BOAMIO0
XOPOLIO M3Y4nTb CBOWCTBA 3TOr0 3/1EMEHTa. TexHeuun — TYronaaBkum cepebpucTo-cepbii
METaNs1, HEMHOIo TsKesnee CBMHLUA. Bo BNaXXHOM BO3AUXe MOCTeneHHO TYckHeeT. 1o cBouM
XNMWYECKNM CBOWCTBAM TEXHELIMA — 3HaNor MapraHLua 1 peHus.

KMMUAl TEKHELIWA NOAPOBHO M3YHEHA
C UE/IbHO MPMMEHEHHA 3TOr0 3EMEHTA
B AAEPHOW MEOANUWHE.
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Kaxabli rof BO BCeM MUpe C OAHWUM W3 M30TOMoB TexHeuus (nepuofd no-
nypacnaga — 6 4.) NpoBoasT ceble 20 MUNMMOHOB Paanorpaduyeckx nc-
CNeaoBaHnN. 13BeCTHbI OeCATKM MPenapaToB, COAEPXKaLUMX 3TOT U30TON TeXHe-
ums. VX NpuMMeHSOT Ans UCCNeqoBaHWn MO3ra, Cepaua, LUMTOBMAHOW Xenesbl,
NErKKX, MeYeHw, XXeNYHoro Ny3sblps, NoYek, KOCTen CKeneTa, KpoBY, 3 TakxKe a4
OVArHOCTUKM onyxonen. Hanpumep, KoMMIeKc TeXHeLMs C NMMpodocdaToM KOH-
LEHTPMPYUETCS NPerMMyLLECTBEHHO B KOCTHX. Mayllee 13 opraHnsMa msnyyeHue
CUFHANN3MPUET, e MMEHHO OCe MONEeKYsbl, MeYeHHble P3AMOAKTUBHbLIM Tex-
HeumeM. Yepe3 HecKobKo YaCoB Moc/1e BBeAeHWS NpenapaTta B BeHY perncTpu-
PUKT ramMMa-n3ny4denve TexHeUmns 13 pasfinyHblX TOYEK OPraHn3Ma, 1 CTPOUTCS
KOMMBKOTEPHOE 1M30bpaXkeHne.

PaanoakTVBHbIA TeXHeUWU NoNYdaroT NpsMOo B KIMHKKE: OH HenpepbIBHO 06-
Pa3yeTcy 13 PaaMoakTUBHOMO MOMbaeHa-99, KOTOpbIM NoAYYaT Nytem obny-
UEHVS B 91EPHOM PEaKTope HeMTPOHaMKM CTabunbHOro ®®Mo, a 3aTeM A0CTaBAAHOT
B KNMHWKY. MNeproa nonypacnaga 8Mo — 0Ko/o Tpex CYTOK, M 3TOro 40CTaTou-
HO, YTOBbI paboTaTb C HUM B TEUEHMe Heaen U U3BNEeKaTb 13 Hero (B aHMMNCKOM
A3blKe B TAKUX CNYYASX MCNONb3UETCH TEPMUH t0 COW — «BblAaNBaTb») HYXHbIN
M30TOM TexHeuus.

- PEHMA

ObpaseL CMHTETUYECKOrO
METaINYeCcKoro TexHeums.

e Ecnn TexHeumn — NepBbIt MCKYCCTBEHHO MOYYEHHbIN

~ 3/1IEMEHT, TO PEHUN — MNOCNeOHUA CTAabUNbHBIV 3NEMEHT, Hal-

PEH“" OEHHbIV B NMpupoae. PeHui, BEPOSITHO, 9BNSIETCS CaMbIM pefl-

186 2’| KM HEPaaMO3KTUBHBIM 3/1IEMEHTOM 3eMHOW Kopbl. CyLLecTBo-
I

BaHWe peHnd npeacka3asn . V. MeHpenees, Ha3BaB 3/1EMEHT
B MUCTOM TOraa K/eTodke ero Tabnuubl OBUMApraHuem, T. e.

Knapk, r/T 0,0007
MnotHoCTb, r/cM® 21,02

3359BWN 06 OTKPbITUX HOBOIO
t nnaBneHums, °C 3182

3neMeHTa B 1925 r. HemMeuKkune xu-
Mk Mpoa Takke (1896—1978)
v BanbTep Kapn ®puapux Hopnak (1893—1960); B paboTe npu-
HUMan ydyactve accucteHT Hopgpaka OTtTo Bepr (1873—1939).
HOBbI 31eMeHT Ha3BaNM B YeCTb PeiHCKowm NpoBUHLMN B epma-
HUWM — poauHbl abl Takke. B ToM e rogy coctosnach ceaabba
BanbTepa v Vobl, KoTopad B3d/1a GaMUIND MUXKa.

[na noeHTMdrKaumMm HoBOro 3/1eMeHTa B 0b0ralleHHoM 06-
pasle NaTUHOBbIX MEeTaNIoB Bbli MCNONb30BaH METO peHTre-
HOBCKOW CMEKTPOCKOMWK; B A3HHOM C/IY4ae OH 3HaNOorMyeH crek-

«BTOPbIM aHAMI0rOM MapraHLa» (NepsbIM Bbln TEXHeLWN).

TpOCKONMMn B BMOMMOM [/ara3oHe: KaxkObl 31EMEHT n3ny4yaet PeHnn — TsKenbI TYronnaBkUi MeTas.
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HEMOBTOPVMbI CMEKTP PEHTreHOBCKMX nydyen. OOHaKo B ApPUrnx 1abopaTopusdx He CMoram
NoATBEPAUTb 3TQ OTKPbITUE. W nnwb B 1927 1. rpynne noA pykoBoacTBOM Hoaaaka yaanocb
NonyYnTb BecoBble KoanyecTBa peHns — 120 mr. Cnycta rof, nepepabotas 700 kr monwb-
[OEHOBOV puabl, OHW BblAAMAM UxKe Bosblle rpaMma peHuns.

PeHnn — OAnH 13 CaMbIX TSHKebIX METAI0B; OH Tshkesee 30/10Ta M YCcTynaeT uilb
TpeM MeTannam NAaTUHOBOW rpynnbl. A MO TYronaaBKOCTA PEeHU YCTYMNaeT TONbKO Bobhpa-
My. HecMoTps Ha peikoCTb, PEHUI UMEET LWNPOKOe npuMeHeHne. CnnaBbl C 40BaBKOW peHns
UCKHOUNTENBHO >XXapOCTOMKME, U3 HUX OeNnatT AeTanu PaKeTHbIX ABuraTenent 1 nonaTku ra-
30BblIX TYPbWH, PabOoTaKILLMX MPU QUYeHb BbICOKNX TemnepaTypax — Bolwe 1000 °C! PeHun —
MPeKPaCcHbI KaTann3aTop MpoLeccoB nepepaboTky HedTn. MnpoBoe MpoW3BOACTBO PEHUS
B 2012 r. cocTtaBmno 52 ToHHbI. LleHa 1 kr peHust konetnetcst o1 1000 go 10 000 gonnapos,
B 33BMCUMOCTW OT YACTOTbI. TO ECTb PEHUI BCE XXe H3 MOpPSaoK [Jellesne 30/10Ta.

PeHnn npuMeHsoT Ans U3roToBNeHUS AeTanen pakeTHbIX ABUraTenen.




TPHAZIA KENE30 = KOBA/IbT = HWKE/b

[eBATb 31emMeHToB, cnedytolwmx B [Neproanyeckon Tabauue 3a rpynnovt MapraHua, yaob-
HO PAacCMOTPETb He «M0 BEepPTUKaNW», a «Mo FOPU30HTaNN» — TaK Ha3bIBAEMbIMN TPUaaamu,
B KOTOpPble BXOOSAT 3/1EMEHTbI C BAN3KUMU PU3NYECKMN U XMMUYECKMMI CBOMCTBaMU. He-
[3POM LWECTb 3/1EMEHTOB B ABYX TPVaAaX 0bbeOVHSAT TEPMUHOM «M13TUHOBbLIE METANIbIY.
Kak nucan [. . MeHgenees B CBOEM K/1ACCUYECKOM YdebHKKe, «..aToMHble Beca Fe, Co 1 Ni,
Ru, Rh 1 Pd, Os, Ir n Pt oueHb 6113KK Mexay Coboro, HO U CBOWCTBA UX OYeHb BIW3KK, pa3-
SNYng MHoraa eaBa ynoBuMbl... LLlecTs Metannos: puteHun Ru, pogmn Rh, nannagun Pd,
ocmun Os, npnaun Ir n nnatuHa Pt — BCTpeYaroTcs BMeCTe B Npupoae Bceraa ¢ npecbnana-
HVMEM MNN3TWHbI, OTYEro W Ha3bIBaAKITCA NAATMHOBBIMK MeTaNNaMu... 3T MeTas bl BCTPEYaraT-
C9 B MpUPOAE MOYTU UCKIHYNTEbHO B CAMOPOAHOM COCTOSIHUNY.

MuviHepan nMpUT — >Xene3Hbll KoN4edaH — CaMbli PaCMPOCTPaHEHHbIV CYnbdua B Npupoae.
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I e Keneso ﬂpUHGaﬂE?)KUI'T) K 4uciy asieMeHmaos, sHavyume/siob-

HO pacnpocmpaHeHHbIX He MOoJibKO B Macce 3emMHou KOpsbl, HO

)KE}IB“ u B0 Bcel BceneHHod.
55,85

L. V. MeHdenees. OcHOBbI XUMUU.

Knapk, r/T 56300 MpOMCXOXAEHMe CNoBa «Kene3o» A0NOAMHHO He U3BEeCT-
MnoTHocTb, r/cM® 787 HO; MO OHOW 3 BEPCWIA, OHO POACTBEHHO CNOBY «e3Bve». Ha-
tnnaBnenus, °C 1538 3BaHME 3TOr0 MeTanna 3BYYMT NOXOXKE BO MHOTUX CN3BSHCKUX

1 BANTUNCKMX A3bIKax: YKP. 3a/1i30, benopyc. »xanesa, bosr. xe-

1930, nonbck. zelazo, nnToB. gelezis 1 ap. EBponenckue iron
(aHrn.), Eisen (Hem.), ronn. ijzer (UiTaeTca «3ri3ep») NPOVUCXOOAT OT CAHCKPUTCKOrO isira —
KPEnKW1r, CUNbHbIN. JTaTUHCKOE CNOBO ferrum 03HaYaeT He TOMIbKO XXene3o, Ho TakXXe TBepaoCTb
N OpPUXMe; OT Hero Npou30LLIM H33BaHMA XXene3a B psife eBPOnenckmMx s3bIKoB: dpaHL. fer,
utan. ferro, Ucn. hierro, a Takxxe Takne TePMUHbI, Kak MeppuTbl, PeppoMarHeT1sm 1 ap.

XENE30 — CAMbIH BRXHbIH METAMN
UM YENOBEKA, BTOPOW M0

— 107

PACMPOCTPAHEHHOCTIN METAJJI
B 3EMHOW KOPE W NEPBbIA HA 3EMHOM

LAPE B LIE/IOM.

C >Xene3oM YenoBeK MO3HaKOMWUACS B He3anaMsATHble BPEMEHa, BCTPETUB ero BrepBble
B BMIE PeOKMX XKefle3HblX CaMOPOAKOB METEOPUTHOIO MPOVCXOXKAEHUS (kenesHble MeTeopu-
Tbl BCTpedatoTca B 20 pa3 pexe, YeM KameHHble). MeTeopuTHoe »Kene3o 0Bbl4HO COaepXuT
oT 5 0o 30% Hukens, okono 0,5% kobanbTa 1 Ao 1% ApYrnx 3NeMeHToB. HalaeHo MHOro
COTEH >XeNe3HbIX MeTEOPUTOB, CaMbIll KPYMHbIN 13 KOTOPbIX — 063, KOTopbIn ynan B Adpu-
Ke Ha TeppuTopun coBpemeHHon Hamnbum 80 Thicad Net Ha3ad. Toraa OH Becun 66 TOHH,
cenyac — Tosbko 60: nocTapanucb NHBoMbITHbIE MNUTELECTBEHHWKY, KaXObIA 113 KOTOPbIX
OTKa/bIBa/ MO KYCOUKY, NMOKa YHWK3bHBI METEOPUT He B3S/M NoA 0XpaHy. 063 coOepxut
84% »xene3a un 16% Hvkens. [1Ba 0CKO/Ka »ene3Horo MeTeopuTa mMaccon 256 Kr, ynaBLlero
Ha [anbHem BocToke, XpaHATCA B METEOPUTHOM MU3ee POCCUCKOW akaoeMun HayK. ThiCaum
OCKOJIKOB 0rpoMHoro (Macca ot 60 1o 100 ToHH) CUX0T3-AIMHCKONO METEOPUTA BbINasn «Ke-
ne3HbiM goxaem» B 1947 1. B IpUMOPCKOM Kpae Ha nnowaam 35 kM2 CaMmopogHoe »eneso
3eMHOro NPonCXoXaeHus (OHo 0BbIYHO BCTPEYAETCA B BUAE MeSKMX 3epeH) COAep>XUT He 6o-
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MeTeopuT l0ba
13 HOro-3anagHon
AdprKK.

nee 2% HVKens 1 Oecatble A0V NPOLEHTa APYriMxX MeTannoB. 370 OYeHb PeaKui MUHepan.
CamopoaHoe »Keneso B MenkopasapobieHHoM COCTOSHUM BbINo HanaeHo 1 Ha J1yHe.

Korga B | ThiCcA4yenetu 00 HOBOW 3pbl BPOH30BbIN BEK CMEHWICS XKeNe3HbIM, 3T0T Me-
Tann LeHWNCs odeHb BbICOKO. B «/nnage» omepa nobeantens COPEBHOBAHMSI HA CaMbli
NanbHU BPOCOK KYCK3 >Xene3a nonyyasn B Harpagy MHOro 3toro Metanna. /13 Hero MoXKHo
BbIN0 caenaTb OpyXue, a Takxke Tonop, Ny 1 Apyrue MHCTPYMEHTbI, KOTopble Bbiin nyd-
LLle BPOH30BbIX.

Ho ao6biTb »Kenes3o 6610 TPYAHO. XOTd 3TOr0 MeTaia B 3eMHOM KOpe 04eHb MHOMO, OH
MPOYHO CBSA3aH B pydax C KMUCMI0PoaoM, a MHoraa ¢ ceport. KpoMe Toro, 4McToe XKeneso nna-
BWTCS MpWY TeMNepaType, KOTOPYUK He MOornv AaTb APeBHME neuyn. B HUX nonydyanu TaK Ha-
3bIBaEMUHO KpULLY — >Kene3o B Bkae rybku ¢ npumecsmn 13 pudbl. Kpuuy KoBaau, Npy 3ToMm
»Kese30 YaCTUYHO OTOeNsanocb 0T pydbl.

>Keneso coaoepXmTcst BO MHOMMX MUHEpPanax, Ho He BCe U3 HUX UMEKT MPOMbILLIEHHOe
3HaueHue. CaMblii BOraThbIf XKene3oM MVHEPan — MarHUTHbI XXenesHsK (OH e MarHeTuT),
copgepxawmnn 72,3% »xenesa. bonee 2500 net Hasan ApeBHerpedeckun dunocod Panec
Munetckuin (VII—VI BB. A0 H.3.) ©3yynn 06pasLibl YepHOro MUHEPana, NpUTArVBAIOLLEro »e-
ne30. OH Ha3Ban ero magnetis lithos — kameHb 13 MarHecuu, ropucTon MectHocTu B Mecca-
1K, BOCTOYHOM 4YacTu CeBepHon [peumn. 370 BblNa 3HAMEHUTas MECTHOCTb: MUDUUECKUI
SlcoH coopyaunn Tam kopabnb «Apro», oTTyaa nod Tpow Boawn Kopabnu apyr I'epakna ®uno-
kTeT. OT MarHecun Npom30LLI0 Ha3BaHWe MarHuTa. Cerndac U3BeCTHO, YTO 3TO bbl1 MAarHUTHbIN
XKeNe3HaK — YepHbIA OKCKL XKesesa.

OnHa ¥3 BaXHeNWUX pua xenesa — rematut (69,9% »enesa). [lpyroe Has3BaHve 3T0ro
MUHEPana — KPACHbIV XXene3HsK, a CTapMHHOE HapO4HOe Ha3BaHMe — KPOBaBWK. Takow LBET
OH MMEET B TOHKUX CMIOSX WM Pa3MosoThbi B MOPOLUOK. [o-rpevecku haima (poa. namex
haimatos) — KpoBb (0TCHOA@ U rem, 1 remMornobuH, 1 Apyrie cnoBa, CBA3aHHbIe C KPOBbH).




KHMHYECKHE INEMEHTDI B UHDOTPAOUKE ———— — 109

BoraTon cumTaeTcs pyaa, cogepxkaluas bonee 50% >xenesa.

MuHepan nuput (kenesHblil KonueaaH, avcynbdun xenesa)
B HaCcTOosLLEE BPEMS HE UMEET MPOMbILLIEHHOMO 3H3UYEHWNS, HO ero
NATYHHO-XKeNTble KPUCTan/bl bbIBaKOT 04YeHb KpacuBbl. OHK Tsxe-
Nble 1 BNeCTAT, KaK 30/10T0; HelapoM Y 3TOr0 MVHepana ecTb Ha-
POLHOE Ha3BaHMe: «30/10T0 AYPaKoB». Ha3BaHWe nvpuTa Npomcxo-
OWT OT rpeu. pyrites lithos — OrHeHHbIV KaMeHb: MPY yaape o CTasb
13 MMPUTa BbINETAKT UCKPbl. TUNNYHAA OrpaHKa NPUPOAHbIX KPu-
CTa/II0B NMPUTa — KUb 1av NeHTaroHao4exkasap, gurypa c 12 rpa-
HAMIN B (DOPME HenpaBUIbHbIX NATUYMOIbHUKOB.

Ecnn B BbINaBneHHOM »enese bonblie 2% yrnepoaa, nony-
uaeTcst YyryH. OH NNaBUTCH H3 COTHM FP3AYCOB HIXKE, YeM YucToe
eneso. Xpynkui YyryH Henb3s KoBaTb, HO M3 HEro MOXKHO OT/n-
BaTb Pa3/vyHble M3genus. YyryH B OrpOMHbIX KOMMYECTBaX Bbl-
NNaBAAKT U3 XKeNe3HoW pyabl B IOMEHHbIX neyax. Ero ncnons3ytar
LNS OT/IMBKM TSHKENbIX CTaHWH 4151 CTAHKOB, MBMATHNKOB, PeLLeToK

ﬂaTgHHO-)KeJ'ITbIe KPpUCTanabl NMpUTa
HaNOMUHAKOT 30/10TO0.

h orpag. Ho ocHoBHas Macca 4YyryHa nepepa6aTb|Baech B CTanb. [1ns 3T0ro n3 YuryHa «Bbl-
YKUF3HT» 3HaUMTEIbHYUK YaCTb Urfliepofa W Apurnx npumecen. [enaT 370 B CneumnansbHbIX

rnedyax — KOHBepTepax i B MapTeHOBCKUX.

CTtanb oueHb TBepAda 1 BMeCTe C TeM rMbKa. VIMeHHo 13 cTanu ¢ pPa3HbIM CoOep>XaHnem
yrnepoaa n caenaHbl BCe «Kesie3Hble» npemeTbl — OT pesibCoB [0 reosgen. Ecim yrnepoa
B >Kesie3e Maso, noayyaroT A0BOJIbHO MArKYK HM3KOoUr1epoancTyro CTasb. Takag cTanb, B 0OT-
nyne ot BblCOKOUI’ﬂeDOD,I/ICTOVI, He [aeT UCKP Ha TO4YW/TIbHOM KpUre. Beoagd B CTasnb nermpyto-
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LVe NPYMECH OPYrnx 3/IEMEHTOB, NOIYY3HT PA3INYHbIE COPTa CMNEeUManbHbIX CTanen, KOTOPbIX
M3BECTHO OrPOMHOE MHOXECTBO. [ KaXKaas CTasnb MMeeT CBOe MpUMEHEHME.

OfAHa 13 CaMbliX M3BECTHbIX — HEPXKABEHLLAs CTallb, OHa COAEPXMUT XPOM U HUKEeNb. U3
HEP>KaBeroLLen CTanv AenakoT CTON0BYK Nocyay, annapaTypy A5 XMMUYecKmx 3aBo4oB. Ecin
BBeCTW B CTasb 18% Bonbdpama, 4% xpoma 1 1% BaHaaWs, NoNYUnTCS BbICTPOPEXYLLAs CTarlb.
CBepna, HaKOHEYHVIKIA PEe3LI0B 13 TKOW CTa/Iv COXPaHSAHIT CBOK TBEPAOCTb 40 TeMnepaTypbl
KpacHoro kanexus. Ecnv cnnasutb xeneso ¢ 1,5% yrnepoaa v 15% MapraHua, noay4ynTcs Ta-
Kasg TBepAas CTaslb, UTO ee HeBO3MOXXHO MexaHW4yecku 0bpaboTaTh, AeTann 13 Hee MOXHO
TOSIbKQ OT/MBATL. 13 Takow CTanu OenatoT 3ybbsi 3KCKaBaTOPOB, HOXM BUnbao3epos. CTasb,
cogepxallas 36% Hukens, 0,5% mapraHua n 0,5% yrnepoaa (0Ha Ha3bIBAETCS MHBAPOM),
MOYTW HE PACLUMPSETCH NP HarpeBaHWn. V13 Hee AenatoT TOYHble NPubopbl, B TOM YKUCIE He-
KOTOpble AeTanu 4YacoB. Ecnm B cTanm 46% Hukens n 0,15% urnepoga, To Takast cTanb (oOHa
Ha3bIBAETCS MNATUHUTOM) PACLUMPSIETCS NMPY HAarpeBaHUM Tak Xe, Kak 1 cTekno. Cnan nnatu-
HWT3 CO CTEKJIOM He PACTPECKMBAETCS, MO3TOMY ero UCMoAb3YHT NPY U3roTOBEHUN 3N1eKTpU-
YECKMX Namn. MHorue cneumanbHble COPTa CTa/M BbINMABASAOT B 3/1eKTpaneyax. PaHbLue xe-
Ne30 pedKo MCNob30BaaoCh 415 YeKaHKU MOHET. /13 CTanu B HACTOosLLEe BPEMS 151 SKOHOMUY
UEKaHHAT BCE POCCUNCKME MOHETbI, MpeaHa3HaveHHble AN obpalleHns. Camble Menkve n 10-
pybnesble NOKPbIB3HOT NATYHBLIO, MOHETbI HOMUHANOM 1, 2 1 5 pybnei NokpbITbl HUKENEM.

YncToe xxeneso NpUTArMBaeTCd MarHWTOM, HO C3MO HE HaMarHWYMBAaEeTCS. TaKoe XKeneso
NoOXOoaWUT [NS W3roTOB/IEHWS CEPOEYHMKOB 3EKTPOMArHUTOB. HaMarHUTUTL MOXHO NnLWb
Ur1epoancTyro CTasb. HepXXaBerowas CTalb CamMa He HaMArHUYMBAETCS U K MArHUTY He npu-
TATMBAETCS.

E>xeroiHo B MMpe BbINN3BNAKOT bonee MUIMapAa TOHH XKenesa. Ho ecTb U 3Toro MeTan-
N3 CTPaLUHbIN Bpar — Koppo3us. OHa exercgHo yHudtoxxaeT Ao 10% BbINNaBNSEMOro MeTan-
N3, TO eCTb AECATKM MUSIIMOHOB TOHH. [Py KOPPO3MK Xene3o pearvpyeT C K1CI0Po4oM W BO-
L1011, NPeBpaLLasiCb B pP>XaBunHYy. Kopposns He MpOCTO YHWYTOXAET MeTassl, Ha BbINIaBkY
KOTOPOro BbiIn 3aTpayYeHbl OrPOMHbIE YCUIWS, OHa BbIBOAMT M3 CTPOS rOTOBbIE U3OeNu1s, CTO-
MMOCTb KOTOPbIX Bbllle CTOMMOCTW CaMoro metanna. Kopposusa He WaauT HUA MUHUATHOPHbIE
TOYHblE JETaNW, HA OrPOMHbIE MOCTbI.

7Keneso HeobxoaMMo XMBbIM OpraHi3mMaM. Tefio B3POC/IOro YesioBeka COOepXXUT Mpu-
MepHO 4 I Xenesa, OHO NPUCYTCTBUET B KaX/A0WM KNeTKe opraHn3Ma. OCHOBHas YacTb XKenesa
BXO[WT B COCTaB KPaCHOro NUrMeHTa KpoBW — remornobrHa. 'emorno-
BUH MrpaeT BaXKHENLIYKD POSb B XKWU3HEAEATENIbHOCTY, TaK KaK CIUXKUT
NEPEHOCYNKOM KNC/IOPOA3 OT OPraHOB [AbIX3HWUS K TK3HAM OpraHu3ma,
a B 0DBPaTHOM HaMpaBAEHUW MEPEHOCUT AMOKCKA Urnepoaa. »Keneso
COLEPXXUTCH TaKXKe B MbILWL3X, MEeYEeHW 1 ceneserke. ExxejHEBHO yeno-
BEK JO/DKEeH MonyyaTtb C nuwen okono 15 MunnmrpaMmMoB xxenesa. He-
[OCTATOK »Kenesa NPUBOANT K TsHKenoMy 33boseBaHnio — »enesopne-
MUUNUTHOW aHemuK, NMpy KOTOPOM MPOMCXOASAT HAPYLLIEHUS CKENeTs,
(DYHKUMW LUEHTPA/NbHOW HEPBHOW 1 COCYAMCTON CUCTEM, Habnwaaetcs
rynokcust (HedoCTaToOK KUCNopoaa) B TKaHsX. [pu HeaocTaTke »enesa
B OPraHn3Me Bpauyl H33HaYataT CreumasibHble NpenapaTbl — B HUX Xe-
Ne30 HaxoanTCs B NIerko YycsosieMoM BuAe. KneTkn KpoBM — 3pUTPOLNTLI.




KHMHYECKHE INEMEHTDI B UHDOTPAOUKE ———— —

KOBAbT

Co Hukene u kobasem cmosb Xe Hepas/iy4Hvle CNYMHUKU,

KaK >Kesne30 u MapeaHeu, a 8 Memeopumax Ni conposoxxdaem

KﬂBMbT Fe.. Ko6anem nepepabameiBaemcs NpeUMyUeCmMBEHHO

B coeduHeHUs K06asbma, @ HUKe/b — NPeuMyuieCmBeHHO

58,93 B Memar/i, Komopbll HelHe Yacmo NPUMeHSemcs B CNiasax,

Hanp., C >kese30M (Hukenucmasi cmass), B HUkesnesol pas-

Knapk, r/T 25 MeHHoU MOHeme MHo2ux esponelcKux 2ocydapcms u dng
MnoTHoCTb, r/cM? 719 NOKpeimus dpyaux Memasnios, nomomy Ymo Ni He okucns-
t nnaBnenus, °C 1907 emcs Ha Bo3dyxe... Kpacusbil ysem Hukess, baecmsiuiasi no-

JlUMYpPa, KOMOPYK OH MOXem NPUHUMaMb U KOMOPYH CO-

XpaHsgem Ha Bo3dyxe, NOMOoMY 4Ymo He okucasgemcs, denarom
3mom Meman/ NpU200dHbIM Ha MHo2Ue u3denus U BO MHO20M CX00HbIM ¢ cepebpom... Cnna-
Bbl HUKeJIsl Xapakmepu3yromcs ceolcmBsamu, denaroujuMu Ux 0pa2oueHHbIMU 8718 Npakmu-
KU: U3 HUX 0cobeHHO 3ameyameJsieH CN/iaB HUKens C »xesne3oM. B npupode makol cn/ias
BCMpeyaemcss B Me@mMeOopHOM Xxesie3e. [1ann1acosckas Macca MemeopHoz20 »Kese3d... Bbl-
naswas 8 Cubupu B npow/ioM cmosiemuu, Becum okosao 50 nydos, codepxxum Ha 88%
>xene3a okoso 10% Hukens...

L. V. MeHdenees. OcHOBbI XUMUU.

B XV Beke B CakcoHun cpefn boratbix cepebpaHbix pys 0bHapyxunn bnectduimne, Kak

CTanb, benble UK cepble KPUCTaSbl, U3 KOTOPbIX HE UA3BaNoCh BbINI3BUTL METaN; NPy X
obXure BblAENANNCH SA0BUTbIE NMapbl (3T0 BbiN NETYUMIA OKCUA Mbilbska). [pUMech Takmx
KPWCTANN0B K CepebpsaHan 1 MeiHom pyae Takxe MeLlana Bbl-
MNaBKe 3TUX METaNoB. «HexopoLlas» pyaa nonyumna Yy ropHaKoB
“Ma ropHoro ayxa Kobonbda. BeposTHo, UMs 3TOro 31010 Ayxa
BOCXOOWT K rpeu. kobalos — [bIM; ObiM 0bpa3syeTcs npu obxure
pyA, coaepxxawmx cynbduabl Mellwbsika. B 1735 r. weeackuin xu-
MUK 1 MUHepanor Meopr bpaHpa (1694—1768) cymen Bce Xe Bbl-
LENUTb U3 TaKOW PYdbl HE W3BECTHbIA PaHee MeTans, KOTOpbI
¥ H33BaN KOBanbTOM. OH BbISCHWIT T3KXE, UTO COEANHEHNS UMEH-
HO 3TOr0 3/1EMEHTA OKPALLUMBAKT CTEKIIO U M133YpPb Ha Kepamuke
B CUHWUI LUBET — 3T1M CBOVCTBOM M0J1b30B3NNChH ELLLE B APEBHOCTY
B Accupun 1 BaunoHe.

MuHepanbl KobanbTa peakun. Ero 0obbiBatoT Kak NoboYHbIN Kobanbt — cepebpucto-benbini MeTasl.
NPOOUKT NpW nepepaboTke HMKEeNeBbIX U MedHbIX pynd. Metan-

JINYECKNIA KOBaNbT — (MEpPPOMarHeTvK, U3 HEro MoXKHO CAeNaTb NOCTOAHHbLIN MArHKT. [pu
3TOM OH 06M134aeT pekopAHO BbICOKOW TouKon Kropu: TepseT MarHWTHbIe CBOWCTBA TO/IbKO
npu Harpese Bbiwe 1130 °C. CumTanochb, YTO B 3EMHOW KOPEe 3TOT 3/MIeMEHT BCTPedyaeTcs
TONbKO B Bhae coeanHeHunin. Ho B 2007 r. B 0Caa04YHbIX MOPOAaX, NOOHATbIX CO AHa [ne-
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lleeBa 03epa, bbinv HamaeHbl KPYMMHKK ouveHb yucToro (bonee
99%) camopoaHoro kobanbta pasmepom 0,15 MM. BeposiTHo, OH
NMeeT BHEe3eMHOe MPOUCXOXKAEeHNe 1 Nonana Ha 3eM/ C KocMude-
CKOW Mblnbto (exxerogHo Ha 3emnto nagaeT B cpeaHem Ao 100 mMun-
JIMOHOB TOHH KOCMWYECKOW MblMM — MNPOAUKTOB CropaHus B aT-
mMocdepe MeTeopoB 11 METEOPUTOB).
KobanbT NpUMEHSAT B BMAE CMIaBOB, paboTakoLIMX NpuY BbICO-
KX TeMNepaTypax, a TakxKe 415 U3roToBeHWS MOLLHbIX MOCTOSIHHbBIX
MarHUToB. OAWH U3 HXX, CMN3B XKene3a C atoMUHUEM, HUKEIEM U KO-
BanbTOM, H33BaNW MO 3TUM MeTanNaM anHWKo. OH MCNonb3yeTcs
B 3nekTpoasuraTensx. Ewe bonee cunbHble MarHUTbl NOAYY3HOTCS
13 cnnaBa KobanbTa C CamMapyeM: TakoW MarHuT, UMeLlarLwmincs Ha
Naf0HK, CNocobeH yaepykaTb JIErkoBov aBToOMObMb!
B npupone KobanbT NpeacTaBAeH TOMbKO OAHUM CTabuibHbIM
n3atonom, *°Co. Ecam e B 9ape Kobanbta byaeT Ha 0anH HENTPOH
bonbLie, NonyunTcs kKobansT-60 ¢ neproaom nonypacnaga 5,3 ro-
03, VCNUCK3MLWMIA raMma-nydm BbICOKOW 3Heprun. o aKTUBHOCTM
1 r %Co npeBocxoauT 1 kr pagus! TvnoTeTnyeckas KobanbToBas CkyTTepyaNT — MUHEpan Kobankra
bomba — 3T0 aTOMHaA 60MbHB3 HEBOMBLIOW MOLLHOCTA C 0B0N0YKOM 1 HKETA
13 0bblyHOro *°Co, KOTOpbIV NPy B3pbiBe NoA AeNCTBMEM HENTPOHOB
npespaLlaetcs B 6°Co. CunTaeTcs, YTo A0CTAaTOYHO HEBOMbLIOrO KOMMYECTBa Taknx Bomb, uTo-
Bbl YHMUTOXUTb BCE XKMBOE Ha nnaHeTe. K CYacTbiy, PaAMOaKTUBHDBIN K0banbT-60 npuMeHs-
eTCs TO/IbKO B MUPHbIX LIeNsXx.

bE3 KOBAJITA HE MOrYT CYLLLECTBOBATD
JXHBOTHBIE: ATOMbI 3TOIMO
3JIEMEHTA BXOOAT B COCTAB
BUWTAMWHA Be.

B 10 ke BpeMs B BOMbLUNX KOAMYECTBAX KObanbT 06/1a4aeT KaHLeporeHHbIM AeNCTBUEM.
Tokcunyeckas no3a coctaengdet 0,5 1, cMepTensbHagd — bonee 2 r. CogepxxaHve Kobanbta
B OpraHu3Me cpedHero 4yenoBeka — 0Koio 15 mr.
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o
I ﬂpomcxoxneHme Ha3BaHWA 3TOr0 3J/ieMeHTa CX0AHO C KO-

banbTom. B CpegHve Beka pyaoKonbsl HeMeLKoro ropoaa LHe-

H"KE"b ebepra 0BHAPUXWIN KPACHOBATO-BUPYO PUady, HANOMUHAK-

Wy ™MegHywo. Ee  npuMeHsannm B CTekoBapeHun Ans

58,69 OKPaLWVBaHNS CTEKON B 3e/eHbit UBeT. A BOT Medb W3 3TOW

pyObl HUKOMY MONYYMTb HEe YaaBanock. [OpPHAKM Ha3BanM 3Ty

Knapk, r/T 84 puny kundepHukenem (Kupfer no-Hemeukn Mefp), TO ecTb

MnoTHOCTb, r/cM3 890 «YepToBOV Menbto», «(asnblLIMBOA MeAbto» — MO VMEHU 371070
t nnaBnenus, °C 1455 TOPHOrO AYXa Win rHoma Hukeng.

BrocneacrBum MeaHO-KPacHble KPUCTabl 3TOM0 MUHe-

Pasna Ha3Ban HUKKOIUTOM UV XKe KPACHbIM HUKENEBbIM KO-

yenaHoM. B 1751 r. 3Ty pyay vccredoBan WBeackun MuHepanor Akcenb ®@pefepuk KpoH-

ctenT (1722—1765). PacTBopuWB ee B KUC0TE, OH NMOAYYMA 3e/eHbll pacTBOP, TOXE MOX0XKMI

Ha PacTBOpPbl HEKOTOPLIX conen Mean. OOH3KO B OT/INYME OT Me[HbIX COMen »Kenes3o He Bbl-

TECHA/I0 A3 TaKora pacTBopa Mefdb. EMY BCe e yaanoch BblOenuTb

13 3TOr0 pacTBOPa MEeTas, KOTOPbIA 0Ka3ancs benbiM, a He Kpac-
HbIM, KaK Mefdp.

KpoHCTeOT Ha3Basl HOBbIV 3/1eMEHT KYNMepHUKeneMm naw, ons
KPAaTKOCTW, NMPOCTO HUKENEM.

B 3eMHOW Kope HUKenNst HEMHOro, YacTUYHO OH MNOMan B Hee C Me-
TEOpUTaMK, KOTOpble BoMbapaMpoBann NAaHETY MWUNNVBPAbI NeT.
I/13BecTHO bonee ABYX OECATKOB MUHEPAasoB HUKens. B HWX OH CBs-
33H C Cepo, MbILWBLAKOM, CUPbMOW, KPEMHWEM; HEKOTOPbIE MUHEpPa-
Nbl HUKeNd COaepykaT »Xene3o. YnCTbi HUKeNb, Kak 1 ero coceaum
no Tpraae, PeppoMarHUTEH, TO eCTb ero MOXHO HaMarHUTUTb. Bbl-
NAaBNSEMbIV U3 PYL HUKENb B OFPOMHbIX KOIMYECTBaX MOeT Ha Mpo-
N3BOACTBO HEPXKABEKILLEN CTaNN; Ha 3TO pacxoayeTcy bonee nonoBMHbI 40ObLIBAEMOrO B MI-
pe HuKensd. MHOro HUKens pacxoayeTcs ANs HUKeNMPOBaHNUS CTanbHbIX n3aenun. bnectawme
HVKENMPOBaHHbIE AETaNN He TOMbKO BbIrSAAT KPacuBO; TOHUYANLLIUIA CNOW HUKENs 3aluLLaeT
CTasb OT KOPPO3un. [1OKPbIBAKT HUKEEM 1 M1aCTMACChI.

HuKenb — NpPekpacHbIN KaTannaTop psaa XMMUYECKX NpeBpaLleHnn. Hanpumep, B ero
NPUCYTCTBUM XKWOKNE PACTUTE bHbIE MAC/3 NOr0LWaH0T BOAOPO Y NPEBPALLATCH B TBEPAbLIE
XMPbl. M1npoBoe Npon3BOACTBO HKend B 2012 r. cocTaBnno nodtk 1,9 MAH TOHH.

IHTepecHo, 4To HWKeNb 1 Medb O30T 3aMedaTeslbHbI CMIaB — MENbXMOop, W3 KOTOPOora
BO BCEM MUPE O0TYEKaHeHbl MHOrVe MUMAPAb! MOHET (B Poccum 13 MeHO-HUKeNeBoro cria-
Ba 00 2009 r. yekaHunv pybnesble 1 ABYxpybnesble MoHeTbl). A B CLUA TpaamuUMOHHO nsi-
TULEHTOBbIE MOHETbl M3 TakOro CrnAaBa, codepykallero 75% Meau, Ha3bIBaKT «HUKEAaMU»
(nickels). M3 uncToro Hukens paHblie yekaHunm 50-hpaHkoBble Henbricke MoHeTbl. [o
BBEEHWNS €BPO HWKESb COCTaB/Ik/l YeTBEPTb BCEr0 MOHETHOro MeTanna B Espone. OgHako
UKe [3BHO BbIN0 3aMEYEHO, UTO KacCupLLn, MeBLUME Oeno C 6oNbLIWMM KONMYECTBOM MOHET,

Huvkenb — TeMHo-cepbiit BAecTaWwmnin MeTan.
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CTDUHbI MU3bIKa/IbHbIX NHCTPYMEHTOB MOKPbIB3AHT HUKENEM.

Hepeako 33b01eBann 3K3eMo. 3T0 BblNa aNNeprudyeckast Peakums Ha CoAepP XKaLllMics B Mo-
HETax HUKenb. oaBep>XeHbl TakKoW anneprim Yalle BCero >eHLUMHbI.

KOppO3MOHHOCTOMKWY CMIaB Meay, HUKeNs U LUMHKA HasbiBaeTcs HelsunbbepoM (mo-
HEMeLIKN «HoBOoe cepebpo»), XOoTs cepebpa B HEM COBCEM HET. 3TOT [AELUEBbIN CM/aB LUMPOKO
MCNONb3YETCs ANS N3roTOBNEHWS MEAVUMHCKNX MHCTPYMEHTOB, AeTanen npnbopos, OpAeHOB
Y Me[anew, BeINPHbIX U3OENNIA, HEKOTOPbIX MU3bIKa/bHbIX MHCTPYMEHTOB, CTO/IOBbIX MPW-
bopoBs (B nocnegHemM ciydae n3nenvs cepebps).

Buonorndeckast ponb HvKens Ao

KOHLA He BbISCHEHa. [I3BecTHo, 4TO
B MWKPOA033ax OH HeobxoamM, TaK Kak
NPVHUMAET Y4YacTve B HEKOTOPbIX dep-
MEHTaTMBHbIX peakumsax. Ho B nosbl-
WEHHbIX [033X HWKeb TOKCUYEH.
B opraHn3me cpefHero 4YenoBeka Co-
LEPXNTCS BCEro 1 M HUKENS.

HvikenemM nokpbiBatoT
LleTanv aBToMobunen
1 MOTOLMKJIOB.



TPHAZIA PYTEHUH = POJIMH = NANIALHH

a4 PYTEHUHA

u PyteHun otkpbin B 1844 r. npodeccop Ka3aHCKoro yHu-

Y BepcuTeTa Kapn Kapnosuuy Knayc (1796—1864) npu aHanu-
PWEH"" 3e NpucnaHHbIX eMy K3 MNetepbypra 0TXo40B OT NepepaboTku
101107 CbIpOW YpanbCKow MNaTuHbl. 3 3TOM CaMOPOOHOW MAaTUHbI

H3 MOHETHOM [BOpe W3BeKanu NiaTuHY AN YEK3HKU MOHET,
a 0TX0[bl OCT3BaNWCb HEBOCTPEHOBAHHbIMWU. MHOrMe WHo-
CTPaHHbIE XUMWUKW MbITANIUCh HAUTN B HUX HOBbIE 3/1IEMEHTH,
HO yAanochb 370 Tobko Knaycy. OOHaKo, Kak 3TO Hepeako
BbIBaeT, NepBbiM 06 OTKPbITUK 33a9BKn B 1828 r., 3340110 40
Knayca, npodeccop TapTyckoro yHumsepcuteTa [oTdpua
Bunbrenbm 03aHH (1797—1866). Bonee T0ro, 0AnH 13 TpeX OTKPbITbIX UM B CbIpOW NAaTu-
He HOBbLIX 3/1IEMEHTOB OH Ha3Ban pyTeHoM! OgHako M. 9. Bepuennyc, aBTOpUTET KOTOPOro
U XMMWKQOB TOrO BPEMEHW bblfl HenpepekaemblM, He NOATBEPAN NonyyeHHble O33HHOM pe-

Knapk, r/T 0,001
MnotHocTb, r/cM® 12,36
t nnaBnexHus, °C 2335

Bycbl € pyteHresbIM
MOKPbITVEM.
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3UNbTaTbl. A TOT He CMOr [0Ka3aTb CBOK MpPaBOTY. He noarsepann bepuennyc v AaHHble
Knayca! Ho Knayc 6bi1 OnbITHbIM XUMWKOM; OH CUMen OTCTOSTb CMpPaBeaMBOCTb CBOUX
pe3yNbTaToB 1 B KOHEYHOM cyeTe ybeantb bepuennyca. Mo3toMy YecTb OTKPbITUSA PYTEHNS
ocTanack 3a Knaycom.

Knayc Ha3Ban HOBbIN 3/1EMEHT B YeCTb CBOEW POAWHbI, MCNONb3ys TepMuH Ruthenia.
Tak B CpeHEeBEKOBbIX eBPOMNEeNCKNX MaHYCKPUATax 0bo3Hadyanu obnacTtb BocTtouHonm EBpo-
Mbl, H3 KOTOPOW cenyac pacnonoxeHsl benopyccus, CeBepHas YKpanHa, 3anaaHble 061actu
Poccumn 1 Hebonblne Tepputopun Cnosakum 1 MNonblun. Knayc xe poawncs B ropoae [ep-
nTe, KOTopbi ¢ 1704 r. Bxooun B cocTaB Poccuiickon uMnepun (c 1893 . oH Ha3biBancs
HOpbeBOM, a ceyac 3T0 3CTOHCKWIA ropod TapTy). KcTaTu, n3natenscTBo TapTyckoro YHu-
BEpCcUTETa HasbiBaeTca Ruthenia.

KaK 1 gpyrve nnaTtMHoBble MeTansbl, PYTEHUN XUMUYECKM odeHb MHepTeH. OH rn3peaka
BCTPEY3EeTCH B NPMPOAE B BUAE CM/IaBa C APYrMMU NASTUHOBLIMA METaNaMMU.

B OT/HYHE OT NAATHHbI W NANNAQMA, PYTEHHH
OYEHb TBEP/IbIA W XPYNKMM, YTO ATPYAHAET
Er0 06PABOTKY. BOJ1BLLIMHCTBO

Er0 COEAVHEHW TOKCYYHbI

N KAHLUEPOIEHHDbI.

CnnaBbl PYTEHMUS C NASTUHOM U NaNI3ANEM UCKIHOUMTENBHO YCTOMUNBLI K KOPPO3W 11 13-
HOCY, MO3TOMY W3 HUX AENatoT Havnbosee OTBETCTBEHHbIE NEKTPUYECKNE KOHTaKTbI, He 0bro-
PAOLLVE MPW NPOCKAKMBAHMMN UCKPbI. OYeHb TOHKMM CIOEM PUTEHMS! NMOKPbIBAOT NOBEPXHOCTb
XKECTKNX [MCKOB B HEKOTOPbIX KOMMbHOTEPaX. Takoe NoKpbITUe No3BONSeT 3HAUMTEeIbHO YBe-
NMYNTb MIOTHOCTb 3aMKMCK. BbICOKasi XKapOoMnpoYHOCTb CMI3BOB PUTEHWS HALWNE NPYMEHeHMe
B MPOVI3BOACTBE PAKETHbIX ABWUraTENEN.

PyUTeHW 1 ero crniaBbl 0Ka3anvCh NPEKPACHbIMY KaTann3aTopamm 1 LWMPOKO UCMOSb-
3yr0TCs B hapMaLeBTUYECKOM ¥ XMMUYECKOW NPOMbILLIEHHOCTW, B TOM YiCie ANs CUHTEe3a
aMMMWaKa 13 BOAOPOAa M a30Ta. B nMpucyTCTBUMM pyTeHWst okcud, yrnepona (YrapHbii ras)
np1coeavHseT BOAOPOA 1 06pa3yeT MeTUNOBbIN CMMPT — BaXKHelllee Cbipbe ANs nonyye-
HIS1 MHOXECTBa MPOAYUKTOB. HEOpraHnYecKkuin KpacuTenb «pYTEHNEBbIA KPACHbIN» UCMOMb-
3UeTcs B MUKPOCKOMUM AN1S KOHTPACTHOrO OKPALLVBAHWS NPenapaToB 61oaornyeckoro npo-
VCXOXAEHMS. Psf coeMHEHWI pyTeHns 3hdeKTUBHO Npeobpa3ytoT CBET B 3/1eKTPUYECTBO,
UTO MCMNOMb3YeTCs B COMHEYHbIX 3/1eMeHTax. B peaynbTaTe BCe YBeMUMBatOLLECS NoTpeb-
HOCTW B PUTEHMM ero LieHa Ha MUPOBbIX PbIHKAX 33 MocfeaHne AeCATUNeTUS 3HAUNTENbHO
BbIpOCa. MoNyyYatoT pYTeHUn B KayecTse NoboyHOro NpoayKTa npu Aobblue U 04YMCTKe Me-
AN W HYKens. B ToHHe NonnMeTaninyeckux pyn Conep>KMTCst HECKObKO rPaMMOB MAaTUHbI
VI NaNNaamns v BCEro HeCKONbKO MUAUIPaAMMOB PYTEHUS, OCMUS, POaMs 1 npuams. Bo Bcem
MUPE B rof MoSYYatoT 0KoMo 25 TOHH pUTeHus.
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45 Rh

PO/MH
102,91

Knapk, r/T 0,001
MnotHocTb, r/ecmM® 12,42
t nnaBnexums, °C 1965

Poaui

Poaun otkpbin B 1803 . aHraunncknn xumuk Y. X. Bonna-
CTOH. OH pacTBOPWA CaMOPOOHUK HXKHOAMEPMKAHCKUH Mna-
TUHY B LIBPCKOW BOOKE, HEMTPANN30Ban N3bbITOK KUCMOTbI Lie-
N10YbHO, 1 MOCNE XMMWYECKOro OTAeNeHNs NAaTUHbI U Nannaams
U HEro OCTa/Ca PO30B0O-KPACHbIM PacTBop. V13 3T0ro pactBopa
BonnacToH 1 Bblaenun HoBbI MeTans. Ero Ha3BaHme ykasbl-
BaeT Ha UBET pacTBopa: Mno-rpedeckn rhodon — po3a,
rhodeos — po30BO-KpacHbIN. TOT XXe KOpeHb — B HAa3BaHWW
[epeBa poaodeHOPOHa, MVHepana poaoHWTa (cunvkata Map-
raHLa) 1 Ha3BaHWs ocTpoBa Poaoc.

MoMUMO NNATUHOBbLIX PYA, POAU COAEPXKUTCS T3KXKE B 30-

NOTOHOCHbBIX MECKaX, B HWKEeNeBbIX pydax. [NaBHble nocTaBliMky poans — HOAP 1 Poccus.
Elle HeOgaBHO BO BCEM MMpe MPOW3BOACTBO POAMS UCUMCNANOCH OECITKaMX KUNOrpaMMoB
B rof, a cenyac npubnmxkaetcs K 30 ToHHaM (4To B CTO pa3 MeHblle roaoBoi Aobbiun 30/10-
Ta). Poomn — oueHb [oporon Metans. LieHbl Ha Hero cuibHO KonebnTea 1 33 nocnegHee
necartuneTve nameHsannce ot 15 go 350 gonnapos 33 11!

[MokpbITVE HOBENMPHBIX
N34enni poamem
npvaaet UM breck.
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Poani npyMeHsieTcs B NPOM3BOACTBE aBTOMOBWUIBbHBIX K3TaNUTUYECKUX KOHBEPTEPOB,
QUULLAIOLLX BbIX/IOMHbIE T33bl OT A40BWTLIX OKCUAOB 330Ta W Yrnepoda v OT OCTaTKOB He-
CropeslUero Tonanea. Ha Mpon3BOACTBO TakMx GUIbTPOB yxoanTt Bonee 80% Bcero poaus.
CnnaB poaus C NI3TUHOM — KaTanmn3aTop OKWUCIEHUS aMMWAKa KMUCMIOPO4OM; TaK MoaydatoT
330THYK KUCNOTY — BaXKHENLWNA NPOAUKT XMMUYECKOW NPOMbIWIEHHOCTY. Poavesble KaTa-
NN33TOPbI NMPUMEHSAKITCS TaKXe B HEPTEXMMNYECKON 1 (3PMaLIEBTUYECKON MPOMbILIEHHO-
CTW. [NaTMHOBO-POAMEBBIE TEPMOMNAPhI WNPOKO UCMNOAB3YKTCS A4
M3MepeHNs BbICOKMX TeMnepaTyp. 13 cnnasa poaus ¢ NAaTUHOW ae-
N30T BUNbepbl — MNN3CTUHKKA C TOHYaNLWMMK OTBEPCTUAMU. Yepe3
3TW OTBEPCTVS NPOL3BANBAHOT PACMN/IaBEHHY CTEK/ISAHHYK Maccy
1 NONYY3KOT CTEKNSHHOE BOMIOKHO. PoaneBble MOKPbITUS KOBEMPHbBIX
n3genui 3 cepebpa NPUAAKOT UM ApKUN HBIECK, UMEHBLLAKT U3HOC
N UBENNYMB3IIT TBEPAOCTb, 3alMLLas OT uapanuH. Korga B 1979 r.
Mon MakkapTH1 Bbin BKIKOYeH B KHMMY pekopaoB [MHHEeCCa Kak

HbIl ABOP B Hbto-/lopke BriepBble OTUEKSHWUI MOHETbI U3 POAUS

C npobon 999. Ha Hux n3obpaxkeH cumeon CLLUA — open v Hagnuck: «1 1 pogus». Mpn 3ToMm
NPOV3BOANTENN CMELMaIbHO 0TMeYani, YTo CTaHA3PTHbIE CNOCObbl YUEKaHKW MOHET He nof-
X0OaT 0N poaus. 3aTem Bbifa BbIMYLWEH3 MOHET3, COAEPXXaLas O4HY TPOWCKYH YHLUMK
(31,1 1) ymcToro poaust. Takve MOHETbI He SABNAHTCS 3aKOHHbIM MIATEXHbIM CPeACTBOM, HO
MOryT bbITb NPeAMETOM NUHBECTMPOBaHMS. OMuULIMaNbHAs MOHETa C poameM bbina oTYeKaHeHa
B 2012 r. TMpaxxom Bcero 999 3k3eMnnspos.

TTANADMIH

I d B 1802 r. Hemeukui acTpoHoMm [eHpux Bunbrenem Onbbepc

"M"Aﬂ"ﬁ (1759—1840) 06Hapyxwn B CoMHEYHOI CUCTEME HOBYIO Manyio
nnaHety (acTepona), KOTOpYH OH Hassarn Mannanoi — B YecTb
106,42 ApeBHerpevecko borvHn Myapoct AduHbl Mannadbl.

B 1804 r. aHrnnncknm xmmuk Y. X. BonnactoH Bbigenna He
N3BECTHbIN paHee MeTanN U3 pacTBOPa HEOUMLLIEHHOW NAATUHb

Knapk, r/T 0,01 . o

B LLapckon Boake. OH Ha3Ban ero nannagueM, B YeCTb OTKPbITO-
MnotHocTb, r/cmM® 12,00 Hap A % A } P

ro paHee actepounga. Kak u rMe MeTansbl NNaTUHOBOW rpym-
t nnaBneHums, °C 1556 P poviA APy Py

Mbl, MaNNagmii BCTpeYaeTcs B CAMOPOAHOM BYAe, B TOM yuMche

B BY/E CM/1aBa C NMATUHOW, @ MHOAA C 30/10TOM U PTYThHO.
MoNyyYaroT Nanfadni Kak nobouHbIA NPOAYKT MpW nepepaboTke MedHblX, cepebpsiHbIX
VI HYKeneBbIx pya. Mannanmnin — npekpacHbI KaTanmn3aTop A5 PasHbIX XUMUYECKMX PeaKLN.
Bonee NonoBuHbI [0BLIBAEMOro Nannaaus, Kak 1 poaus, MAeT Ha NPOM3BOACTBO KaTanuTuye-
CKMX KOHBEpPTEPOB COBPEMEHHbIX aBTOMObWMEN. [pUMEHSOT Nanniadui Takke B KayecTse

KaTannsaTtop B aBTOMOBMIbHOM
«CaMblIVl BbIOFOWNACS KOMMO3WUTOP BCEX BPEMEH M HapOAoB», emy KOHBEpTEpe-HelTPaNN3aTope 13raToBAeH

BbIn BpYYeH AMCK, NOKPbIThI poareM. B 2009 r. 4aCTHbIN MOHET- M3 Cr/iaBa Poaus C MNaTuHoM.
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3neKTpuyeckme
KOHT3KTbI

1 COMPOTVBEHMS
3roTaBMBAOT

C NpVMeHeHneM
nannagus.

KaTann3aTopa B HeTexXnMmnyeckon (KpekuHr HedTi) 1 NuLLeBo (rMapupoBaHne pacTuTeNb-
HbIX YKPOB) NMPOMbILLNEHHOCTY; A1 U3rOTOBNEHNUS 3NEKTPUYECKUX KOHTAKTOB, BbICOKOTOYHbIX
COMPOTUBEHWI, KEPaMNYECKMX KOHAeHcaTopoB. Crias nannaamns ¢ 3010ToM («benoe 3010T0»)
MCNONb3UT A5 M3roTOBIEHNS HOBEAVPHBIX U3AENW, @ U3 CNnaBa nannagus ¢ cepebpom
(25% nannagwvs) AenatoT 3ybHble NpoTe3bl, MHEPTHbIE MO OTHOLEHWH K BUOMOrMYecKM TKa-
Ham. Bonee 10% nannaams pacxoaueTcs AN U3roToBAEHWS KOHOEHCATOPOoB, KOTopble pabo-
TAKOT B MOBUMbHBIX TenedoHax 1 NOPTATUBHBLIX KOMMbIOTEPaX.

U3 NANNAAMA YEKAHAT 0YEHD KPACHBBIE
HOBNJIEVHBIE VI TTIAMATHbBIE
MOHETDbI.

MupoBoe npow3soacTBo nannagms B 2012 r. coctaBuno 200 ToHH, npudem bonee no-
NOBWHbI Npov3BoanTcs B Poccuu. LieHbl Ha Nannagmn, Kak v Ha Apyrie oparMeTanibl, noa-
BEPXKEHbI 3HaUUTENBHbIM KanebaHuaM. B mae 2013 1. 1 nannaamns Ha MYPOBOM PbIHKE CTOW
22 nonnapa, 11 nnatuHbl U 3010Ta — 0Koa0 50 0o0N1apos.

YHNKaNbHOe CBOWCTBO Mannaaud — PacTBOPSTb BOAOPOA. 3To obHapyxun B 1866 T.
WOTNAHACKUN XUMUK Tomac pam (1805—1869). OamH obbeM nannagvs B Buae rybku pac-
TBOPSIET NPW KOMHaTHOW Temnepatype 900 0bbeMoB BOOPOA3, 8 KONNOWAHBIN Nannagun —
1200 obbemoB. [Npn Harpeee Ao 50 °C Bogopon BblAensdeTcd 0BpaTHO. 3TUM CBOWCTBOM
NONb3YKTCH [ANS OYMCTKM BOAOPOA3 OT MpUMecen: ra3 MponyckatT yepe3 TOHKOCTEHHYH
PaCKaneHHYt TpYbKY 13 Nannaams Uam ero Crniasa, Npu 3TOM H3PUXKY BbIXOAWT YNCTENLWNIA
BOAOPOL.



TPHAJIA OCMHH = UPUAHH = NNIATHHA

OcMui

os Ocmun oTkpbin B 1803 r. aHMMACKUA XUMUK CMUTCOH

0[M““ TeHHaHT (1761—1815). lNocne pacTBOPEHUS HEOUULLEHHON

NA3TWHbI B LLAPCKOW BOOKE U Hero ocTasfcsd YepHbll Hepac-

']90 23 TBOPWBLUMICS NMOPOLLOK. Takow »Ke NOPOoLLOK Nonyyany 1 apy-
1

rMe XMMWKW, HO CUYMTanu, 4to 3To rpacmt. OOHako nyrem
cnnasieHna Co Weso4Ybo C nociegyrowmm n0baBneHnemM Bo-

Knapk, r/t 0,0015
[bl 3TOT 0C3A0K YAanoch YaCTUYHO PAcTBOPUTL. TEHHaHT Oo-
MnoTHocTb, r/cM® 22,66 } 3 .
Ka3aJ1, YTo NONYYEHHbIN LLIENOYHOM PACTBOP COAEPXXUT HOBbIN
t nnaBneHums, °C 3045

3/1eMeHT — ocMui. B ocTaTke e bbln ewle oanH HensBecT-
HbIA 3NEMEHT — Upuann.

B npupoae ocMuii BCTPEYaeTCs B BMAE CMiaBa ¢ upuameM (0CMUCTbIV pUanA U npu-
JNCTbIA OCMUA — B 3aBWCMMOCTW OT TOrQ, Kakom MeTann npeobnanaet). OcMuii BCeraa cun-
TaNICA CaMbIM TsHKesbIM MeTannoM. OOHaKo B NociedHne rofbl KOHKUPEHLUMIO eMy COCTaBW
npnavn. HenocpeacTBEHHO U3MEPUTL MIOTHOCTY 3TUX METAI0B C BbICOKOW TOUHOCTBHO TPY.-
HO: Maneunwine npumecy Nboro ApYroro MeTanna, OT KOTOPbIX OYeHb COXHO WU363BUTLCY,
HensbeXKHo NpmBeayT K owrbke. Kpome TOro, NA0THOCTb MeTansa 33BWUCUT OT [eTaNen ero
KPWUCTaNINYECKOr0 CTPOEHMS. ECTb 1 TEOPETUYECKI METOA: C MOMOLLBH PEHTIeHOCTPYKTYP-
HOrMO aHanM3a MOXKHO OMpeaennTb, Kak PAcnonoXeHbl aToOMbl Me-

Ta/1a B NPOCTPAHCTBE M KaKWe B TOUHOCTL MeXAY HUMK PaccTos-

H¥S. Tlocne 3Toro, 3Hasd TOYHYK aTOMHUKD MACCy 3/1eMEHTa, MOXHO

PacCuYMTaThb ero NI0THOCTb. W 0Ka3anoch, YTo NpsaMoe onpeaeneHne

B3BELUVBAHMEM [3ET NEPBEHCTBO OCMUKD, @ MO PAcYeTy — YyTb Ho-

nee TSKenbin npuaun. Ho Tak 1 AoKHO BbiThb: aTOMbI MPUANS TS-

Kesee, YUeM aToMbl OCMUS (OTHOCUTENbHbIE aTOMHbIe Macchl 191,22

1 190,23), 1 Npy 3TOM aTOMbI MPUOMS YNaKoBaHbl bonee MmaoTHO

(Y aTvix MeTannoB pa3Hast KpUCTaNIMyYeckas peleTka). Ecnm yyecTs, Ocmuin — cepebpucto-cepbiit
YTO MAOTHOCTV OCMUS U MPUAMS OTANYBKOTCS Ha cOTble 40U Mpo- TRXENGIV METN.
LIeHTa, MOXKHO CYMTaTb, UTO 06a MeTania UMerT NPaKTUYeCcKn Oan-

HaKOBYO MOTHOCTE. ['1pK 3TOM 063 OHW POBHO B [1B3 Pa3a Tshkesnee CBMHUA. [py HOpMasbHbIX
UCNoBUSX MJIOTHOCTb 3TUX CaMbIX TeKEsbIX MPOCTbIX BELIECTB 6onblie MAOTHOCTU Camoro
NErkoro Bellectsa — BoAopoda B 235 Tbicau pas! Kybuk ocMug wnm mpuams maccom 11
MMeeT pa3Mep Bcero Anlb 3,5 MM, Torga kak 1 Boaopoaa nmeet obbem 11,2 1.

OcMUIM NoNy4yaroT B Ka4yecTBe MobouyHOro NPoAyKTa Npu Oobblue HWKens. Ho BBmay HW-
YTOXXHOMO ero COAEepXXaHWs B pyaax BO BCEM MMpe B rof A0bbIBaOT BCEra 0Ko/o 1 TOHHbI
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3TOro MeTasa. 3T0 04YeHb Mano: BCH MUPOBYH A0BbIMY OCMMS 33 rof MOXKHO NPeacTaBUTb
B BWAE Wapa paanycoM okano 20 cm.

Mo TemMnepaType NnaBieHns 0CMU 33HUM3ET TPETbE MECTO Cpeayn BCeX MeTannos. He-
03apoM B KoHLUe XIX — Hauane XX BeKa 13 Hero WU3roToBASAN HATWU A9 NaMM HAKaMBaHWS.
O[H3Ko BoNb(MpaM 0Kasasncd 1 bonee TYronnaBkmuMm, 1 nerye 0bpabatbiBaemMbIM, U 3HaUUTENb-
HO bonee AelleBbIM, MO3TOMY OH A3BHO BbITECHWA OCMUIA. B 3TON CBSA3WN MHTEPECHO, YTO Ha-
3B3HWE N3BECTHOW HEMELKKOW hpMbI M0 MPOM3BOACTBY CBETATEXHMUYECKON Npoaykumn OSRAM
(oHa Bbina ocHoBaHa B 1906 r.) cocTasneHo U3 HeMelknx cnos OSmium 1 WolfRAM.

YMCTbIN OCMUIA OYeHb TPUAHO 0bpabaTbiBaeTcs. I MpUMeHseTcs 3TOT MeTanl UCKIYM-
TesbHO B BWE CMA3BOB C MAATVMHOW, MPUAMEM, PYTeHVeM. VI3 TaKux CrIaBOB OeNakT OTBET-
CTBEHHbIE OeTann Hay4HbIX MHCTPUMEHTOB, 0B0/I0UKM A9 BXUBASEMbIX UMMA3HTATOB, Ha-
npvYMep KapavoCTUMUNATOPOB, TBEpPAble HAKOHEeUHWKW A9 MepbeBbiX pyyek (ceiyac 3To
MPOV3BOACTBO MOYTU COLLMO HA HeT). Icnonb3yeTcs OCMUN 1 B KaYecTBe KaTaimn3aTopa B He-
hTexumMmnyeckon 1 hapmMaLeBTUYECKON NPOMbIWIEHHOCTY (Hanpymep, AN CUHTE33 ropMOHa
KOPTN30HA).

OcMuIn MedIeHHO pearnpyeT C K1CAopoAoM, 0bpasust NeTydnin oueHb SO0BUTLIA TETPa-
okcu ocmmug 0sO,. OH MMeeT XapaKTepHbI HeMPUATHBIN 3aMaX, HarMoMUHAIOLWY 33Max 030-
Ha. VIMEHHO 3TOT 3aMax MoMor TeHHaTy OTKPbITb HOBbIM 31IEMEHT, 3 TakXKe NpuaymaTbe emy
Ha3BaHWe, OT rped. 0sSmMe — 3aMax. ITO BEeLeCTBO OKPALUMBAET PACTUTENbHbIE U XKWBOTHbIE
TK3HW, W ero NpUMEHST NPy MUKPOCKOMUYECKNX UCCNea0BaHuUsX. B 31eKTPOHHOW MUKPO-
CKOMUW ero MCnofib30BaHWe AenaeT M30bpakeHna bonee KOHTPACTHbIMKU. 3TO XXe CBOWCTBO
MO3BOJISIET VCMOb30BaTb TETPAOKCUA OCMUS AN NPOABAEHMS OTNEYaTKOB MasibLEB.

OcMuin NpUMEHSAOT
B 3/1EKTPOHHON
MUKPOCKOMUMN.
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HPHAMA

n

I r Vpnamin 0TKPbIN aHMAUMACKUA XUMUK C. TeHHaHT B TOM e
FOAY, KOraa OH OTKPbLT OCMUIA. 31EMEHT Ha3BaH Mo TOMY >Ke
"P"n““ NPUHLMNY, YTO 1 XPOM; Mo-rpedeckn iris (pofd. nagex iridos) —

panyra, Vipyaa — 6orvHg paayri, BeCcTHUUS boros.
192,22 CoeanHEHNUS UPUANS UMEKT Pa3HOODPa3HLIN LIBET: MEIHO-
KPACHbIM, TEMHO-3eJIeHbIV, OJIMBKOBO-3e/1eHbIN, KOPUYHEBDIN,
Knapk, r/T 0,001 KenTbliA, CUHWIA, YepHbIA. TOro e NpPoMCXOXAEeHNsS 1 C0Ba:
MnoTHocTb, r/cM® 22,65  VPV33aUUs — PaayXKHast OKPACKa HEKOTOPbIX MVHEPanoB, Kpa-
t nnaBneHus, °C 2466 B 0013aKOoB; MpUC — pacTeHue; MpUCoBas Anadparma, KOTopag

OeNCTBUET TaK >e, Kak Pafy>kHas 060/104Ka 1333, U3MeHHs

CBETOBOW MOTOK, U AaXe UPWUT — BOCMaNeHVe 3TN 06010YKN.

B 3eMHOM Kope vpuauMs odyeHb Mano. B xode hopMUPOBaHWUS MNaHeTbl 3TOT TXKeNbl
3/1EMEHT ONYCTWUACS B rNUbKHHbIE COW 3eMHOr0 Wapa. B acTeponaax 1 MeTeopuTax npuans
33MeTHO Bosblue, NO3TOMY OH MWIINAPAbI 1T NOoCTYnan Ha MOBEPXHOCTb 3eM/IN C METEO-
pUTaMn. HeoXXMOaHHO MHOMQ UpUANSA OBH3PUXXEHO H3 BCEX KOHTUMHEHT3X B TOHKOM UHW-

CTOM CJ10€ Ha rPaHuLe MEeNoBOro 1 TPETUYHOMO NepuoaoB: B 3TOM
CNnoe cofep>kaHue npuans B 15 pas npesbILIaeT CpefHee ero co-
[epP>XaHvie B 3eMHOM Kope. [pryemM CooTHOLEeHVE OBUX NPUPOA-
HbIX CTabunbHbIX 130TONoB ®'Ir 1 '3|r B 3TOM CNoe CooTBETCTBYET
«KOCMNYECKOMY», HaNOEeHHOMY B MeTeopuTax. 3T0 [ano noBof
NPeanonoXnTb, 4Ta 65 MWIIMOHOB NeT Ha3ad 3emMns CTOMKHY-
N3Cb C OrPOMHBIM METEOPUTOM AnameTpoM okoo 10 KM, 1 B pe-
3ynbTaTe ero B3pblBa Mpuamn Bbin pachblieH No BCEW MOBEpX-
HOCTW. 3TO CTONKHOBEHWE U BbIBPOC OrPOMHOr0 KOMANYECTBa
MblIn B aTMOChepy NPUBEN K Pe3KoMY CHUXXEHWUKD COTHEYHOW
OCBELLEHHOCTW, YTO MOrfo BbITb NPUYMHOM BbICTPOro (B reonorn-
UEeCKOW LLIKane BPeMEeHV) BbIMVPaHWS [MHO33BPOB KaK pa3 B TOT
nepvod. lMoaTBepXKaaeT 3TY rmnoTesy KOMOCCaNbHbIM KpaTep
avametpoM 180 kM, 0bHapuXKeHHbIn Ha nonyoctpose HOkaTaH
B Mekcuke.

Npnonn — oamH 13 caMblx BNaropoaHbIX METANI0B: Ha HEro
He [OencTBYEeT [3Xe Uapckas BoOKa. Vpnoui npuMeHseTcs
B OCHOBHOM B BW[E CMJ3BOB C MIATWMHOW, KOTOPOW OH NpuaaeT
0cobyto TBEpPOOCTb. VIMEHHO M3 TaKOro CriaBa, COAEP>KaLlero

TUran AN XMMUYECKOW MPOMBILLNIEHHOCTH
N3rOTaBAMBAKT M3 UPWANS.

10% vpunaus, beinn B 1799 . N3roToBNeHbl 3TaN0HbI METPa 1 Kunorpamma. V13 npuans aena-
T TUMW A9 XMMWYECKOW MPOMBILLNEHHOCTH, B KOTOPbIX MOXHO HarpeBaTb arpeccuBHble
BELLECTBa [0 OYEHb BBICOKMX TEMMepaTyp. 3NeKTPUYEcKMe KOHTaKTbl U3 UpUOWS, 3 TaKXe
HaKOHEYHWKIM Ha M030/104YEHHbIX MEPbEBbLIX PYYKaX MOrYT paboTaTb QUeHb 00, He CTUPAsICh
N HE OKUCASSCh. VICMonb3yeTcs npuami 1 B COCTaBE KaTaNM3aTopa 415 3aBTOMOBUIIbHbBIX Hel-

TPaNM3aTopOB BbIX/10Ma.
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o [INATHHA
Pt C apeBHux BpemMeH B HOXXHOM AMepurke MeCTHble XUTenu

HaXOOWM QYeHb TSKenbI benbii MeTans, KOTODbIVI He yaaBa-

""AT"HA JI0Cb PACcMNaBUTb Ha CAMOM CW/IbHOM MaMeHW. 3TOT HeobbIiu-

HbI MeTann 0bHapuxunm B XVI Beke ncnaHubl. OHW Ha3Bau

195,08 MeTasN NAaTUHOW; No-UCnaHckn plata — cepebpo, a plating —
NpeHebpexxnTenbHo-yMeHbWITENbHOE OT plata — ManeHbkoe

Knapk, r/T 0,005 cepebpo, cepebpuLko. [lerncTBITeNbHO, LIBETOM M1aTVHa Haro-
MnotHocTb, r/cM® 2145  MvHana cepebpo; b. J1. [acTepHak cpaBHMBan € LBETOM mMnia-
t nnaBnenus, °C 1769  TWHbl NEpBbIA CHer, «KOr4a OH MIATUHOW W3 TUMNA NPOCBEeY-

BaeT CKBO3b JINCTBY...».

B 1740 r. paboTaBwmin B lepy WCAaHCKWA reoges3nct
V1 aCTPOHOM AHTOHMO fie Ynboa (1716—1795) Bnepsble Aan HayyHoe onvcaHmne nnaTuhHbl. Beko-
pe 06pa3sLbl 3TOro MeTanna bblnn nsydeHbl XuMmkamm B AHranm 1 LLseumnn. OKa3anock, YTo
NAaTLHA TSHKenee 30/10Ta: KMPMnY, CAeNaHHbIM 13 NMNaTuHbl, Becun bel bonee 40 kr! B XVIII se-
Ke NNaThHe HaLWAN NpUMeHeHWe, NPaBaa, A0BOJIbHO HEOXMO3HHOE. [NaTUHa TOrAa LeHWIachb
HaMHOIO MeHbLLE, YeM 30/10T0. 3TM BOCMO/b30BaNMCh HeJ0bPOCOBECTHbIE HBEANPbLI, KOTO-
pble NOAMELMBANN NAATUHY K 3010TY. Oba MeTania nerko cnaaeaaoTes, npudem npy 20%-
HOM COAEepXXaHW1 MN3TUHBbI TEMNEPATYPa MI3BEHUS CHUXA3ETCS
Ha 450 °C no CpaBHEHWIO C YnCToW nnaTuHow, a npu 10% nnatu-
Hbl — Uke Ha 550 °C. CHapyxu n3genne 3010Tuam. MoxHo bbino
TaK>XXe NOMECTUTb KYCOK MMaTUHbI B LIEHTP 30/10T0W MOHEeTbI. ObHa-
PUXWTb Takue nogdesiku bolio oueHb TPYAHO: MACTHOCTW 30/10Ta
N NNaTUHbI BAn3kn. KOHYMMNOCH TEM, UTO UCM3HCKOEe NPaBUTENBCTBO
QT30 PACNOPSKeHWe NPeKPaTUTb BBO3 B CTPAHY NA3TUHbI, @ BCe
ee 3anachkl YytonuTb B Mope. NprKa3sblBanoch Takxke npu pa3paboT-
Ke 30/10TbIX poccbinen B Konymbum TulaTenbHo OTaensdTb nnaTmHy
OT 30/10T3 ¥ TOMUTL NoA H3A30POM KOPOJSIEBCKMX YNHOBHIKOB. 13-
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TVHY BbIBO3WAM H3 KOPabnsx Ha cepeanHy Konymbumckmx pek bo- MAaTUHE — TOKENbI Benblil MEeTann.

rotel U Kayku 1 Tam Npu CBUOETENIX TOMUIN.

Takoe o0bpalleHne C LeHHbIM METaIoM Npoaos/mkanocs Ao 1778 r. Ho Korga nnatuHy
H3YYMINCb OYNLLATL 1 0BpabaTbIBaTh, XMMMKI BbICTPO OLEHWM AOCTOMHCTBA 3TOr0 METana:
NNaTUHA WUCKIHUYMTENIBHO YCTOMYMBA K 3rPecCrBHbIM XUMUYECKMM KUCIOTaM U LLEI0YaM.
Mo3ToMy ee Ha4anu 1UCNosb30BaTh O19 U3rOTOBAEHNS XMMUYECKOro 06opyaoBaHus. B 1784 1.
BbI1 M3roTOBAEH MEPBbLIN NMAATUHOBLIM TUrenb, 3 B 1809 1. — NNaTMHOBasi PETOPTa Maccom
13 Kr; Takne peTopTbl UCMOMb30BaNV A1 KOHLEHTPUPOBAHWSA CEPHOM KUCIOTbI. VI3genvs 13
NNaTUHbI AeNany NUTEM KOBKW WV rOpsiYero NpeccoBaHuvs, NOCKObKY 3/1eKTponeYyen, Aato-
LWMX OOCTATOYHO BBICOKYK TeMNepaTypy, Toraa He boino. Co BpeMeHeM HayuuImncb pacnias-
NATb NASTVHY B NIAMEHW FPeMyYero rasa.

B Poccum BnepBble 0bHapUxunn nnatnHy 6amns EkatepnHbypra Ha Ypane 8 1819 1., a cny-
CTS NATb NeT B HWKHETarnnbCkoM okpyre Bbian OTKPbIThbl MA3TUHOBbLIE POCChINM. Ha rope
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Ha Ypane o6Hapy»eHbl MECTOPOX/AEHWS MASTUHbI.

ConoebeBal B panioHe HuxkHero Tarnna TobKo 33 Tpy roaa bbio HaWAeHo OKO0 CTa Camo-
POAKOB Maccom A0 9 Kr. MHOrme 13 HUX XPaHATCA B KONNekumsax AnmasHoro oHaa. Tam xe,
Ha Ypane, B 1904 r. 6bin HaaeH camblii 6oMbLIO B Mype (M3 COXPaHMBLLUMXCS) CAMOPOAOK
nnaTuHbl Maccorn 8395 1. YpanbCckie MecTopoXxaeHust bl HACTObKO boraTtebiMu, UTo Poccus
BbICTPO 3aHsNa NepBoe MecTo B MMpe Mo A0bblue 3Toro Metanna. Tak, Tonbko B 1828 T.
B Poccun bbino gobbito bonee 1,5 ToHH nnatuHbl — Bonblue, yem 3a 100 net B HOxHom Ame-
puke. A K KoHUY XIX Beka Oobbiba nnatuHbl B Poccum B 40 pa3 npeBbllana CYMMapHYUHo
[00blYy BO BCEX OCTa/IbHbIX CTPaHax. [1o 1914 r. sTopon nocne Poccumn CTpaHoM No MacluTabam
006blun NnatuHbl beina Konymbua. B 1930-e rr. B naepsl Bbiwna KaHana, a nocne Bropon
MUpoBOM BoHbl — HOxHas Adpvika (B CCCP naHHble no aobblue MAaTvHbl, KaK 1M Apurix
CTPaTEernyeckmx MaTepuanos, bbiny 3acekpeyeHbl).

C 1828 no1845r. B Poccum 13 NnaTuHbl YeKaHWIM MOHETbI A1 06paLLeHns 0CTOUHCTBOM
B 3, 6 1 12 pybnen. Bcero 66110 BbINYLLEHO NOYTY 1,4 MUMOHE NMASTUHOBBLIX MOHET — UHK-
KanbHOe $IBAEHWE B MMPOBOW MPaKTuKe. HeobbluHble HOMWHAMbI 0BbACHAKITCA TEM, YTO Mo
OVaMeTpy 3TV MOHEeTbl COOTBETCTBOBA/IM POCCUNCKMM MOHETaM OOCTOMHCTBOM 1 pybnb, 50
n 25 koneek. Mo CTOMMOCTW METaNNa OHW BblK AopoXKe cepebpsiHbiX B 5,2 pasa, yTo CcooT-
BETCTBOBA/O LIEHAM H3 NA3TUHY B Te rofibl. 3HAMEHUTLIV 3HIUACKNA K3k Makn Mapanen
(1791—1867) Ha cBoei NMonynspHON Nekuun o NnaThHe, NpoYnTaHHOM 22 deBpans 1861 .,
MOKa3blBa/ PYccKMe NNaTUHOBbIE MOHETLI. [1P0aHaNM31MPOBAB WX COCTaB, OH HaLles, YTo B MO-
HeTax comepxutcs 97% nnatuHbl, 1,2% unpnans, 0,5% poauns, 0,25% nannaans v opyrue
npumecu. Mapagen oTaan O0MHKHOE POCCUNCKUM MacTepaM, CUMEBLLMM OTUYEKaHWUTb AeHbri
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13 HEAOCTATOYHO OUULLEHHOW 1 MOTOMY [A0BOJIbHO XPUMKOW MAaTWHbI. [1peKpaLleHme YekaHKm
N CPOYHOE N3bATUE MOHET 13 0BpalleHVs CBA3bIBAKOT C TeM, B cepeamHe XIX Beka LeHa Ha
NNaTUHY CTana bbICTPO pacTy, CTOMMOCTb METanNa B MOHETAX MPEeBbICKIA UX HOMWHAN, TaK
YTO CNEeAO0Ba0 0MACaTbCA MACCOBOrO BbIBO33 MOHET 3a MPaHMLY ANs nepennaBku. Cendac
t0BUNENHbIE 1 NaMATHbIE MOHETbI 13 BbICOKOMPOBHOM NAaTUHbI YeKaHAT B paae CTPaH. Tak,
B KOHLUe 1970-X IT. U3 NnaThHbl Npobbl 993 Bbinn 0TYEeKaHeHbI MOHETLI HOMKHaNoM 150 pu-
6nen, nocedlleHHble OnnuMnunckiam nrpam B Mockse. ocneaHssi NnaTMHOBAaA MOHETA B Ha-
LLEen CTpaHe, NOCBSLWEeHHas cpaxkeHnto Ha Hese B 1240 r., bbina BbinyLleHa B KoHLe 19395 T.
Ee HomMumHan 150 pyb., Tmpaxx — 3000 3ks.

NAATHHA - MATKMH H KOBKHA METANN.
B 3TOM OTHOLLEHWI OHA

[MOXOXA HA 30J10T0.
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13 uncTom NnaTuHbl MOXHO BbITAHYTE TOHUYAWLLIYO NPOBOMIOKY, MPOKAaTaTb ee B UCKHUM-
TeNbHO TOHKME NUCTbI. B HacTogdllee BpeMy MaTUHY MNoAy4YaroT B OCHOBHOM Kak MOBOYHbIV
NPOOUKT MPWX N3BNEUYEHUN HUKENS 1 Medu U3 WX pyd. Ee mmpoBoe npom3soacTeo B 2012 T.
coctaBuio 179 ToHH. OcHoBHble npoun3soanTenn — Poccug, HOAP n KaHaga. [1o cepeanHbi
XX Beka MOM0BMHA MAaTUHbLI W3 Ha UKpalleHws. Cendac xe 90% ee 1Mcnonb3yeTcst B Ha-
UYHBIX 1 NPOMBIWIEHHBIX Lensx. M3 nnatuHbl OenakT 1abopaTop-

Hble NprBopbl 1 060pPYOOBaHVE — TUMM, YBLLKK, A3TYNKM Temne-
pPaTypbl, OeTanM TOYHbIX MPYBOPOB, HAarpeBaTeSlbHble 3/1EMEHTHI
0719 3NEKTPUYECKUX Meyen: TYronnaBKUK M XMMUYECK CTOMKYUH
MNaTUHOBYKO CNPasb WM NEHTY B 3/1EKTPONeYax MoXKHO pas3orpeTb
noYTV 4o 6enoro kaneHus. 13 nnaTuHOBOWM NPOBOOKN AeNakT Tep-
MOMETPbl COMPOTMBEHMS, @ U3 MI3TVHOPOAMEBbIX crnaBoB (60—
99% NNaTUHbI) — TepMonapbl. 3TV NPUBOPLI NO3BONSKIT U3MEPSTb
TEMMEPATYPY C BbICOKOW TOUYHOCTbHD M B QYEHb LUMPOKOM UHTEpP-
Bane. 13 cnnaBa nAaTuHbI C 30/10TOM ¥ LIMHKOM OenatoT 3ybHble
npoTe3bl. MHOMO NNaTUHbI PacxoayeTcs AN Npou3BOACTBa KaTa-
NN33TOPOB. 3TN KaTa/M3aTOPbl MCNONB3YKT /15 CUHTE33 aMMIAK3
M ero nocneaytoLllero OKUCNeHNs [0 330THOW KWUCOTbl, B HedTe-
XMMMYECKON NPOMbILNEHHOCTX A9 NoAyYeHns BeH3nHa C BbICO-

KM OKTaHOBbIM YncioM. MHoro nnatiHbl (okono 100 ToHH B 2012 1) tOBENMPHOE UKPALLEHVIE 113 MAaTVHb! «3Mes.

pacxoayeTcst B aBTOMOBUNECTPOEHNM 4151 MPOM3BOACTBA KaTaIUTL- Kaptbe. 1968 .

YECKNX KOHBEPTEPOB OUMCTKI BbIXIOMHBIX r330B. HekoTopble npo-

3BOAHbBIE MMATUHbI, HANPUMEP KOMMAEKC X/I0pVAa MAaTHbI C aMMUAKOM (UMCNNaTWH), cro-
COBHbI CB#A3bIBaTLCS C Mosiekynamu [OHK, npendrtcTByd WX KOMUPOBaHWIO. 3TO CBOWCTBO
NCNONb3YeTcs B MeAnLUMHe ONs NeYeHNs OHKOIOrMYEeCKUX 33B01eBaHNI.






CTapuHHble MOHETbBI 13 Mean W ee ChiaBoB.



[PYNNA MEQH

MEDb

U3BECMHbIX B Memas/iudyeckom sude. [peku U puMssHe Bbi-

C u Medb npuHadexxum K 4yucny HemHo2ux Mema’sisios, dasHo

BO3UMU Medb NpeuMyujecmseHHo C ocmposa Kunp, omyezo
63 55 U NPoU30W/I0 JIGMUHCKOe Ha3saHue Medu — cuprum. Ee 3Ha-
I

/U B GpeBHOCMU PaHbLUe Xese3a...

Knapk, r/T 60
MnoTHOCTD, r/cM3® 8,94
t nnaBneHums, °C 1085

[. V. MeHdenees. OcHOBbI XUMULU.

Meay B 3eMHOWM KOPe HEMHOro: Mo PacrnpoCTPaHeHHOCTY

OHa HAXO0AWUTCS B KOHLIE TpeTbero AecsiTka. OOHako Medb CKOH-
LIEeHTPMPOBAHa B MUHEPanax, KOTopbIx 13BecTHo bonee 150. Yalle Bcero Medb B HUX COean-
HeHa c cepon. CaMblit N3BECTHLIM MedHbIN MUHEPa — XafbKOMUPKUT, OH e MedHbIA Kode-
0aH. BOMblUIMHCTBO COEAVHEHWU MeOu BCTPeYaeTcsd B MPUPoAe BMecTe C COoeaVHeHWAMU

OPYrnx mMeTannos, 0bpasys NonMMeTanIMyecke pyfpl, B KOTOPbIX CO-
[ep>XaHne Mean coctaBnsgeT 1—2% no macce. Meap BX0OWT B COCTaB
HEeKOTOPbIX AP3aroLeHHbIX 1 NoAyaparoLeHHbIX KaMHer. CaMbli M3BECT-
HbIM U3 HAX — M3JIAXUT, OOMH U3 KPACKBENLIUX KaMHeW. 1o cocTaBy 3T0
OCHOBHOW KapboHaT Meadu.

Me[b BCTPEYaEeTCs B NPUPOe B CAMOPOAHOM Buae. Ee nerko Tak-
Ke BbINIaBNTb U3 MeHOW pyabl, HArpeBas ee C ApeBecHbIM yrnem. Bee
3T0 CNocobCTBOBaNO TOMY, YTO HapsOy C 30/0TOM U cepebpoM mMedb
Bblna cpean NepBbIX M3BECTHBIX YenoBeKY MeTasnnos. Hegapom nepuon
V—IIl TbicaYeneTd 40 HOBOW 3pbl HA3bIBaKT «Me[HbIM BEKOM». HO ap-
XE0/10raM W3BEeCTHb! elle bonee OpeBHME MefdHble W30e/ng, KOTOPbIM
10 Teicay net. Camopoaku Mean HaxodsaT W cendac.

MepBas BbiNIaBKa Meau K3 ee pyabl bbina BbINOMAHEHS MPUMEPHO
CeMb ThICAYENeTUn Ha3ad. A CNycTs [Be TbICAYM NeT OpeBHME MeTan-

ManaxuT U3BECTEH C aHTUYHBIX BPEMEH,
3 CBOe Ha3BaHVie OH BEAET OT rPeYeckoro
cnoea malache — ManbBa (pacTeHus
C $IPKO-3e/1eHbIMU NINCTbSIMK).

NUPrvi CNYYaNHO 0BHAPUXKXWAK, UTO CMIaB Meau ¢ 0/10BOM (BpoH3a) 3HauMTenbHO 6oee npou-
HbI 1 TBEPABIVI MO CPABHEHWKO C YACTOW Medbtl. VIHCTPYMEHTbI U opyxine 13 BpoH3bl, B OT-
Anune OT MefdHbIX, MOXHO COeNnaTb OCTPbiMW. MoMUMO ApYrix AOCTOMHCTB, BPOH3Y Nerue
PacnnaBuTb, YeM Mefdb. Tak, cnnas, cogepxawmnin 20% onoea, nnasutca npu 880 °C, Ha
200 rpagycoB HUXKe YnCcTon Medun. Ha cMeHy mMenHoMYy Beky npuiien 6poH30BbIn (B | Thics-
YesieTn A0 H. 3. ero CMeHWN BeK enesHbin). Ho bpoH3a u cervac oanH 13 Havbonee pac-
NPOCTPaHeHHbIX CNaBoB. 3 0M10BsSHHOW BPOH3bI OTAVBAKOT Mefdanv 1 CKUNbnTypbl (3Hame-



KHMHYECKHE INEMEHTDI B UHDOTPADUKE ———

HUTBIN «MeaHbI BCAAHWK» HA CaMOM [fdefe BPOH30BbIN), KOMOKOMA3 W XUAOXKEeCTBEeHHble
n3penus. MNosxe OTKPbIM OPUron CniaB Mean — NaTyHb, cogepxxalmnn 5—45% umHka.

Kak cama Meflb, TaK 1 MHOr1e ee CriaBbl H3 BO3A4UXe MOKPbIBAKTCA NaTUHOM — C/I0EM
NPOOUKTOB OKMCNeHus. aTrHa MOoXXeT BbiTb LIOKOM3AHOro LBEeTa, OHa MA0THAas U XOopo-
IO 33WMLL3ET Medb OT OaNbHENWero oK1cneHns. bbiBaeT 1 HenpouyHasd NaTWHa 3e/1eHoro
LiBET3, OH3 0bpa3yeTcyd B pe3ynbTaTe peakumy Meam C KUCA0PoAoM, BOAOW W UrneKnCbim
ra3om. 1o cocTaBy OHa CXOH3 C ManaxmToM. OcobeHHO BbICTPO Mefb «3eneHeeT» Noa aewn-
CTBMEM KUCMOTHbIX O0XOeW. 3eneHon naTuHoM nokpbita megHas Ctatys Ceobodbl B Hbto-
Vopke.

MeOb — 4YeMMnMOH Cpean HedparoueHHbIX MeTaNIoB Mo 3/1eKTPONPOBOAHOCTM. [103TOMY
04YeHb MHOMO Mey PACX0AYETCH Ha WU3rOTOBNEHWE 3M1eKTPUYECKUX NPOBOAOB. MinpoBoe npo-
n3soacTeo meam B 2012 r. coctaBuao 17 MH TOHH.
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ME/lb BXOAUT B COCTAB HEKOTOPbIX dEPMEHTOB,

bE3 KOTOPbIX MHOTUE >KII3HEHHO
BAXKHbIE TPOLECCHI BblJ1

bbl HEBO3MOXXHbI.

B Tene cpegHero yenoBeka copepXuTca npuMepHo 70 Mr Meaun. ExXeJHEBHO 4enoBek
J0/MKeH MonyyaTtb ¢ nuLen (Mnm ¢ NoavBMTaMUMHAMK) okono 1 Mr Meaun. Y HeKoTopbIX Mop-
CKUX XXMBOTHbIX — KaflbM3apOB, OCbMWHOMOB, KapakaTul, — B KPOBW BMECTO reMorniobunHa
(OH comepXuT Xeneso) NPUCYTCTBUET COedMHeHMe Mean — remoumaHuH (0T rped. haima
— KPOBb W kyanos — na3ypHbI, ronybon). Takas «MeaHast KpOBb» He KPacHOro, a rony-
boro uBeta. Meflb HYXKHa 1 pacTeHusaM. B To ke BpeMs cov Meau 940BUThbl, 3 CamMa Meflb
061343€eT aHTNBaKTepManbHbIMM CBOMCTBaMU: H3 MeHbIX MOHET3X W ABEPHbIX PYUKax MU-
Kpobbl BLICTPO NornbatoT.

C OpeBHUX BpEMEH Melb — OMH 13 TPeX BaXKHEeMLINX MOHETHbIX MeTannos. 3 uicton
Me[M YeKaHWIUCb Mefkie MoHeTbl Poccurckon nmnepun. HYmm3amMaTam 1M3BeCTHbl OrpoM-
Hble Me[Hble MOHETbI KBaAPaTHOM (opMbl — nnathl. Tak, B LLBeunn npun koponese Kpuctu-
He (1632 - 1654) nnata, cootBeTcTBYtOLLaS 10-nanepoBolt cepebpsiHOM MoHeTe, Becuna
19,5 kr! Poccuickne nnatbl bbinv nomMeHbLle. bonblion Bec MedHbIX AeHer NPUBOAWA K 3Ha-
ynTenbHbIM HeyaobcteaM. Korga B 1747 r. M. B. JIoMOHOCOB Hanvcan CBOK CaMyto 3HaMe-
HUTYIO 04y, MOCBALEHHUIO LIECTUIETMHO BOCLUECTBUS HAa NMpecTon Enn3aBeTbl [1eTpoBHbI,
nuMnepaTpuLa noeenena Bblaate asTopy 2000 pybnen — orpoMHYUKQ Mo TOMY BPEMEHN CYM-
My. O[IH3KO B Ka3He B TOT MOMEHT cepebpa He 0K33a/10Ck, Y MPULLIIOCH BbIAATb LAPCKUNA
03ap Menbto: JIOMOHOCOBY [O0CTaBWAW ABe NOoABOAbl MedHblX AeHer. Torda us 1 nyga mean
YyekaHuM MeaHbix MoHeT Ha 10 pubnen. 3Haunt, 2000 «megHbix» pybnen secunn 200 ny-
00B, WK 3,2 TOHHbI!
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3eneHon NaTMHOM NOKPLITa
meaHas Cratys Ceoboabl
B Hoto-Mopke.

B Pocun npu Enusasete
MeTpoeHe u3 1 nyaa mean
YyekaHunu MegHbIX MOHET
Ha 10 pybneii.

W3 bpoH3bl

{cnnaaa Meaguc D.FICIBOM)
OTNMBAOT MeAanu,
CKUnenTypbl, KONOKONa

W XUAOXKECTBEHHbIE U3aenus.

4

No6bisaeMoe Bo BCEM MUpe
301070 B 6oNbLMX
KONUYecTeax ocepaer

B BAHKOBCKUX XPaHUANLLAX.

Woanaom cepebpa MoXXHO
BbI3BaTh MCKYCCTBEHHbI
CHeronag uav AoXab.

Bneck 3onoT1a
COnocTaBnancs

¢ bnheckoM conHua
(nar. sol).

Otcroga — pycckoe
«30/10TO».

Cepebpo
oTpaxKaeT bonee
90% suaumoro
CBETa U B 3TOM
OTHOLIEHUN
NpeBoCXoauT Bce
Apyrue MeTannbl.
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CEPEBPO

Ag Cepebpo He okucnsemcs Ha B0o3dyxe, a Nnomomy npu-

yucagemcs K paspsady mak HaseiBaembix 61a20podHbIX Me-

IEPEBPO masnnos. OHo o61adaem 6esbiM uBemom, 2opa3do 6osiee Yu-
CmeiM, 4Yem 04ns Bcex dpyaux U3BeCMHbIX Mema’siios,
107,87 B ocobeHHocmu Kozda 0HO npedcmassisiem XUMUYeCKY Yu-
cmomy... XUMUYecku 4yucmoe cepebpo Cmosb Msi2ko, Ymo
Knapk, r/T 0,075 CMUPaemcs BecbMa /ieeKo...
MnotHocTtb, r/em® 10,50 M. V. MeHdenees. OcHOBbI XUMUU.
t nnaBneHus, °C 962

Mo-rpeyeckn cepebpo — arguros, OT argos — Genbin,
BAUCTAIOWMI, CBEPKAWNIA (MHO0EBPONENCKNA KOPeHb «apr» — MblfaTh, BbiTb CBET/IbIM).
Otcroga — nat. argentum, dpaHu. argent, UTan. argento. VIHTepecHo, YTo ednHCTBEHHAS
CTPaHa, Ha3BaHHAas N0 XMMUYECKOMY 311eMeHTY (3 He HAobopoT — Kak 3/1eMeHTbl FepMaHui,
PUTEHWUI, MONOHWUI, dhpaHLMiA), — 3T0 ApreHTrHa. Pycckoe Ha3BaHWe MeTanna — cepebpo
(kak 1 aHrn. silver, Hem. Silber, ronn. zilver) BocxoanT K Ap.-repM. silubr, mponcxoxaeHvie
KOTOPOro HEsACHO.

Cepebpo Hapsay € 30/10TOM 1 Mebt0 — OAWH M3 NepPBbIX METa//10B, N3BECTHbIX Yeso-
BeyecTBY. M xoTs cepebpo — oyeHb pedkuin MeTann (B 3eMHOM KOpe ero noyti B Thicauy
pa3 MeHblle, YeM Meaw), OHO CKOHLIEHTPUPOBAHO B PYAAaX W BCTPEYAeTCS TakXe B Camo-
pPOOHOM BUAE.

[Mocne OTKPbITUSA U 33BOEB3aHNSA AMEPUKN MHOXECTBO CaMOo-
poakoB cepebpa bbiNo HanOeHo Ha TeppUTOPUM COBPEMEHHbLIX
Mepy, Ynnn, Mekcuki, Bonusun. B Ynnm Bbin 0bHapu>keH camo-

POAOK B BWAE NnacTuHbl maccon 1420 kr. [ocnegHune 13 cambix
KPUMHbIX CAMOPOIKOB cepebpa HanaeHbl Uxe B XX Beke B KaHa-
ne (nposuHumMa OHTapuo). OOuH 13 HWX, HA3BaHHbLIN «cepebps-
HbI TPOTYaP», UMeN B1A XUkl AnnHon S0 M, yxoasauien B rnybb

3emMn Ha 18 M. 13 31on >unbl Bbi1o BbiniasneHo 20 TOHH cepe- CepebpsHbIli CaMOPOIOK.

bpal WcknwounutenbHo 6oraTbiMn BbIM KOrOa-To cepebpsiHble
PUOHVKN LleHTpanbHom EBponbl. V13 cakCOHCKOro cepebpa aenann orpoMHble Ba3bl, CTOSI0-
Bble CEepPBM3bl Ha COTHW MEePCOH, H3 KaXAbI 13 KOTOPbIX PACX0A0BaAN TOHHbI cepebpal
Cepebpo [06bIBAOT He TOMbKO U3 cepebpsiHbiX pufd, HO M B NpoLecce ouncTky (padu-
HVWPOBaHWS) MeaW, CBUHLA W 3010Ta. ThicauM TOHH Cepebpa eXerogHo MonyuYatoT Takxke
B pe3ysibTaTe nepepaboTki CepebpsHOro 10Ma v NPOMbILLNIEHHBIX 0TX040B. MnpoBoe npo-
13BOACTBO cepebpa B 2012 r. coctaBuno okono 34 Tbicay TOHH. MHoro cepebpa pacxonu-
eTcs Ha toBenmpHble n3genus. CepebpoM NOKPbIBAKOT 31eKTPUYeCcKe KOHTaKTbl B Pa3HOO-
Bpa3sHbIX pa3bemMax, pefie, KNaBvMaTypax KOMMbTepoB M TenedoHoB. Cepebpo BxoauT
B COCTaB MPWUMOEB, 3/M1eKTPOA0B MOLLHbIX CepebpsHo-UMHKOBBIX U CepebpsiHo-KaaMUeBbIX
akkymynatopos. Koraa-To cepebpo bb110 Hapaay C 30/10TOM U Meflbld OCHOBHbIM MOHET-

— 133
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B XX B. KuHonneHky
V13roTaBNMBaM

C NPUMEHEHVEM
cepebpa.

HbIM MeTannoM. C aHTUYHbBIX BPEMEH BO BCEX CTPaHaX bbl10 BbINYLLEHO OrPOMHOE KoJnve-
CTBO CepebpsiHbIX MOHET.

Ewe B cepeamHe XX Beka bonee 6000 ToHH cepebpa (npu Aobbiye okono 10 000 ToHH)
€>KeroaHo LU0 HA W3rOTOB/EHNE PEHTIEHOBCKMX NAEHOK, (OTOrpaduyeckmx NAacTMHOK, (oTo-
N KNHOMNEHKYK, hoTobymarn.

CepebpsaHbie (11 nocepebpeHHble) N3aenns — MOHETbI, TIOXKKY, BUNKY, KOMbL3, LernoyuKi
N Opyrne UkKpaleHns — Co BPEMEHEM YaCTO TUCKHERT M13-33 NPUCYTCTBNS B BO3AYUXe Cepo-
BOOPOOa. MHorna cepebpsHble npeaMeTtbl 13-33 006pa30BaHWS Ha HUX NAEHKW-CYNbduaa
YEPHET, @ MOryT 1 3e/1eHeTb. 3T0 NPU3HAaK TOrQ, YTO CMNIaB COOEPXKUT, KpoMe cepebpa, 3Ha-
YyMUTEeNbHOE KONMMYEeCTBO Meau.

Cepebpo oTpaxaeT bonee 90% BUAMMOro CBETA ¥ B 3TOM OTHOLLUEHWUM NMPEBOCXOAUT BCe
Opyrve metanbl. PaHblle MHOro cepebpa pacxoa0Banoch A5 NPOU3BOACTBA 3epKall; Cenuac
3epKana OenatoT B OCHOBHOM OCaXAEeHWEM Ha CTEK/10 NapoB aftoMUHNS.

113 coegmnHeHnn cepebpa camoe 1M3BECTHOe — ero HUTPAT. ELle anxMmmnkn obHapuxmnau,
YTO MO/ Erc BO3OENCTBMEM Ha KOXKE MOSBAAKITCA YepHble NATHA. [10TOM 3TOT YYaCTOK KOXKM
CMOPLLVBAETCS 1 OTMMPaEeT. 3TO AaN0 MOBOJ Ha3BaTb HWUTPAT cepebpa nanvcom (nat. lapis
infernalis — aackuin kameHb). Kak 1 Meapb, cepebpo (B MOHN3MPOBAHHOM (hopMe) TOKCUYHO A1
MWKPOOPraHn3MoB. XOPOLLO M3BECTHO BakTepuumaHoe OeNCTBMe 0YeHb MasbIX KOHLEHTPALMN
cepebpa Ha NUTbeBUK BoAY. [1py codep>XaHun 1MoHOB cepebpa Ao 50 yacTen Ha MUNIapa
BOY MOXHO NWTb 6e3 Bpeaa Ans 3[0P0BbY.

HeoxxmaaHHoe NpuMeHeHre Halen noama cepebpa. [oxapb, Kak 1 CHer, HaUMHAeTCs ¢ 06-
P330BaHNS B 061akax Mebyalllnx KPUCTaMKOB Nbaa M3 NapoB Bodbl. Ecnv Bo3aux abco-
JIOTHO YWCTbBIV, 33POabIlLn NbA3 MOryT 0Bpa30oBaTbCH TOMBKO MPY OUYEHb HW3KOWM TemnepaTy-
pe (Hmke MuHUc 30 °C). B npucyTCTBUM Xe HEeKOTOPbIX BELLeCTB-3aTPaBOK, Hanpumep
noouaa cepebpa, 3apoAbllin b3 0bpasyroTCs Npy 3HaUMTENBHO Hosee BbICOKOW Temnepa-
Type. Tak MOXHO BbI3BaTb MCKUCCTBEHHbIV cHeromnagd (unv goxae). iHoroa Tpebyetcs «paso-
FHaTb» TY4W. Torga noama cepebpa pacnbinstoT B 06/1aKax 33 AECATKN KUNOMETPOB OT MeCcTa
NpoBeAeHNS TOPXKECTB], 1 A0XOb NPOMBAETCA Ha 18Ca U NONg.
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3on010

Au Lobbiya... NPpoOMbIBHO20 30/10ma mpe5yem MOJIbKO Mexa-

HU4YeCkux CDQ@CmB, a nomomy HQMyaDQHO, 4Ymao 30/10mMo u3-

30 "0]‘0 BecmHo bbi1o daxke AukapsiM U B camble dpesBHUe ucmopuye-

CKue BpemeHa... Yucmoe 30/10mo ompakaem xeameld ceem,

196,97 a B BUGe 04eHb MOHKUX IUCMOB (IUCMOoBOe 30/10MO), 8 KOMO-

pble 0HO CNOCOBHO BbIKOBLIBAMBLCS U BbIMSA2UBAMbCS, NPOCBe-

Knapk, r/T 0,004 4uBGem CUHEBAMO-3e/1eHbIM UsemoM... [Ipu HazpesaHuUU daxe

MnotHocTb, r/cM® 1930 B 20pHaX 3070mo daem NApbl, Omye20 N/ams, npoxodsuiee
t nnaBnexus, °C 1064  Had HUM, oKpawusaemcs B 3e/1eHoBameblU ysem.

L. V. MeHdenees. OcHOBbI XUMUU.

C OpeBHelLVX BpemMeH B1eck 30/10Ta CONOCTaBasncsa ¢ Bneckom conHua (nat. sol). OT-
CHolda — PUCCKOe «30/10TO», MOJSIbCKasd MOHET3 3/10TbI, PUCCKas Mepa Beca 30/10THUK. Ha-
3BaHVE 3TOr0 MeTas1a CXOAHO BO MHOMMX eBPOMENCKnX s3blkax: aHrs. gold, Hem. Gold, ronn.
goud, aatc. v weend. guld, HopB.. gull, acT. kuld. 3TV Ha3BaHUS NMPOMCXOAAT OT MHOOEBPONEN-
CKOr0 KOPHS, 03H3UaBLLEr0 «KeNTbIny.

30/10T0 — 0QYeHb pedkWn MeTassl; B 3eMHOW KOpe ero Mnoytu

B 20 pa3 MeHbllg, Yem cepebpa, 1 B 15 ThiCad pa3 MeHbLle, YeM Me-
an. TeM He MeHee 33 BCH UCTOPUHO YenioBedecTBa ero bbi1o 4obbiTo
OrpOMHOE KoNn4yecTso: bonee 185 Tbicay TOHH. M1poBoe Npoun3Boa-
CTBO 30/10Ta B 2012 r. coCTaBWIO 2,7 TbiCA4M TOHH. 10 0bbeMy 3T0
lap pagmMycom 3,2 M, TOr[a Kak pynda v necok, U3 KOTOporo 310 30-
NOTO U3BNEYEHO, NPeAcTaBnsano bel bonbly ropy.

30N10T0, BEPOSATHO, bblN0 NepBbIM METANNOM, C KOTOPbIM MO3Ha-
KOMW/CS YenoBeK; HandeHHbIM B bonrapuu 3010TbIM  U3OEINAM
6000 net. MNoayumnocb Tak MOTOMY, YTO 30/10T0 XMMWYECKN OYEHb
NHEepPTHO: PacTBOPHAETCH /Wb B LIBPCKOW BOAKE, B ropAyen cesieHo-
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BOW Ku1CNOTe U B pPaCTBOPpax Xnopa v UMaHNCTOro Kanan4. ﬂ,eIZCTBgI'OT JlaTnHcKoe HasBaHMe 30/10Ta aurum

Ha 30/10T0 W PACcTBOPbI MOAa. (kak v hpaHUY3CKoe af, UTaNbsHCKoe
1 CMAHCKOe 0f0) TOXKEe CBS3aHO

B npupoae 3071070 BCTPEUAETCS NOUTK UCK/HYNTENBHO B CaMO-

C ero LUBeToM 1 npoucxognT OT UMeHU

poaHoM Buae. CaMopoaKM 1 POCChINM 30/10Ta YaCTO HAXOAWM Mo 60rMHI YTPEeHHeN 3apu ABpopbl (Aurora).

TEUYEHNK PeK, KOTOpbIe ThiCAYeNneTUsaIMu PasMblBaIn 3010TOHOCHbIE
nopoAbl. 301070 nout B 20 pa3s Tskeslee BOOb! 1 NPUMEPHO B 8 pa3 Taxenee Mnecka, no-
3TOMY KPUMWHKK 30/10Ta JIErKO OTAEIUTb OT NYCTOW NOpoabl CTpYen BoAbl.

Hapsaay ¢ ManeHbKnMMK KPUMMHKaMy B 30/10TOHOCHBIX PaVOHaxX M3peaka HaxoadaT 6onb-
LMe KYCKM 30/10Ta — CaMOPOoaKW. KpyrnHenwmn n3 Hux beln obHapyxeH B 1853 r. B ABCTpa-
1. 3T0 BbINa NAWUTa MAaccon 275 Kr 13 30/10Ta, TECHO Cpocllerocs ¢ keapueM. OHa coaep-
ana bonee 93 kr umucToro 3o0/107a. B 1842 r. B Poccuun, Ha HOxHOM Ypane, bbin HangeH
CaMOPOAOK Maccon bonee 36 Kr; cendac OH XxpaHuTcd B AnMasHoM (oHge. CamopoaHoe 30-
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B pyke y cTapatens
30/10TOV C3MOPO/OK.

NOTO BCEraa coaepxuT cepebpo (0T 2 Ao 43%), nHorga Takxke Medb (0o 20%), »xeneso (0o
2%), HebonblUVe KOMMYECTBa BUCMUTA W APYrnX 3/1eMEHTOB.

He cuecTb ntoaen, KoTopbIix norybuna cTpacTe K 30/10TY. B ApeBHerpeyeckomM Mude pac-
CKa3bIBaETCH 0 PPUrMNCKOM Lape Muaace, KOTopbIn Beinpocun Y bora [rMoHnca cnocobHocTb
npeBpaLlaTb B 30/10T0 /K060 NpeameT, K KOTOPOMY OH NPUKOCHETCH. Ho padocTb LUaps bbiia
npexxaeBpemMeHHoN: Bedb B 30/10T0 06pallannchb eaa v NUTbe, K KOTOPbIM OH MPUKACascs...

C OpeBHUX NOP K3 30/10Ta YeKaHWIM MOHeTbl. CYMTarOT, UTO NepBble B UCTOPUN Yeno-
BEYECTBA MOHeTbl bbinv 0TYekaHeHbl B Jlnguinckom uapctse (VI Bek [0 H. 3.) U3 npupoaHo-
ro CMaBa 30/10Ta 1 cepebpa — anekTpyma. C Tex Nop BO BCEX CTPaH3aX BbliM OTYEKaHEHb
MWIMOHBI 30/10TbIX MOHEeT. Camas 6onblas bbina marotosneHa B 2011 r. (Ha Hel ctouT
pnata — 2012) B ABCTpanumn 13 3o/10Ta ¢ npobon 999,9. Ee HOMMHaN — 1 M/IH aBCTpanuii-
CKMX [0Nnapo., AvameTp 80 cM, Macca NpeBbllLaeT 04HY TOHHY. W13-33 XMUJYecKown nHepT-
HOCTW 30/10T3 U3OEeNNSA U3 HEro MOMM ThiCAYeNeTUIMU COXPaHATLCA B 3emne. «CKugcekoe
30/10T0» B KOMJIeKUMM [0CYO3PCTBEHHOIO 3PMUTAX3, «30/10TQ Tpou», 30/0Tble U3Oenns
OPEBHUX ErUNTSAH B PA3/IMYHbIX MU3ESX MUPa [0 CUX MOP MOPaXKarT YOMBUTENBHBbIM Ma-
CTEPCTBOM [PEBHUX UMesnbleB. MHorne npeamMeTsl Aenanv He M3 Lenoro KYcka 30/10T3,
3 TOJSIbKO 30710TUAN — MOKPbIBaNM TOHKUM C/I0EM 30/10Ta. 30/10TO — WUCK/IKUYNTENBHO MNa-
CTUYHBIA MeTanN. M3 MafieHbKOro 30/10T0M0 LWAPMKa PaanycoM MeHee 2 MM MOXKHO BbITS-
HYTb TOHYaWLLIYO NMPOBOOYKY KUIOMETPOBOM ANMHBI UAK PACMKLWIMTE ero B Nonynpo3pad-
HbI NMcT TonwmHom Bcero O,0001 mm.

J10bbIBAEMOE BO BCEM MHPE 30/10T0 B bOJIbLUMN
KOJMYECTBAK OCELJAET B BAHKOBCKINX
XPAHNJTNLLAX.
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Eule bonbliue nAET 30/10Ta Ha HOBEVPHbIE 134ens. 301070 PACX0OYeTcs Tak-
YKE Ha M3raTOBMAEHNE MaMATHbIX MOHET 1 Medanew, 3ybHbiX NPOTe30B, KOPPO3MOH-
HOUCTOMUMBBIX OeTanem XMMUYECKUX annapaToB, 019 H3HECeHWS 3aLUMTHbIX Mo-
KPbITWIA. TOMLLMHE 30/10TOr0 MOKPbITUS OYeHb Mana 1 M3MepsieTCs MUKPOHAMMU.

PTyTb XOPOLIO CMaunBaeT (HO He pacTBOPSIET) 30/10T0 — Kak BOAa CMayMBaeT,
HO He PacTBOPSIET CTekN0. Ha 3TOM Bbln OCHOBAH aMabraMHbIi CNOCcob A0bblun
30/10Ta U CNocob HaHeceHus Mo30/0Tbl HA UCTbl MeTanna. locne HaHeceHws
aManbrambl IUCTbl CTaBUAX B MeYb WAV NOOKNaObIBANAN MOM HUX YK3POBHW. PTUTb
UNETYYMBANACh, 3 30/10TO MPOYHO COeAMHANOCH C METa/II0M. 3aTEM MO30/104EHHbIE
NOBEPXHOCTW NOMPoBanu. Takom cnocob ncnosib3oBani B XIX Beke 415 30/104eHNS
KUnofa rnaBHoro xpama letepbypra — Vcaakmnesckoro cobopa. Ha 310w cTporke
CMepTe/bHO 0TPaBWIVCh Napamu pTyTh 60 venoBek. AManbramHbIi cnocob cenvac
HE MPVMEHSIIOT, @ UCMOMb3UT 3/1eKTPOXUMNYECKOe 30/104eHNe.

30/10Tast MOHeTa
(10 ponnapos, CLLUA).

XVMUYECKI YACTOE 30/10TO UMEET XeNnTbin useT. OOHaK0o NMpUMecK Moryrt OKpalnBaTb
ero B Apyrve useta — ot benoro go 3enexHoro. Cepebpo, CrnaBngeMoe C 30/10TOM B Pa3HbIX
COOTHOLLEHNSX, NPUAABET CNaBy benbiv, XeNTbin UW 0aXe 3eeHbln 0TTeHoK. Medb aena-
eT 30/10T0 KPaCcHOBaThIM, @ CMaB, cogepxkawmn 9% cepebpa n 32,5% mean, nMeeT 0paH-

>KEBbIN LBET.

Kopnyc uyacoB
MOKPbIT 30/10TOM.



[PYNNA LIHHKA

LLMHK

z n Memannudeckul UYUHK... nosydyaemcs bonbwero Yacmeto

“HK U3 KUC/IOPOOHbIX pyd, m. e. U3 2a/Mes], Haxodsule2ocst UHo20a

u uenbiMu naacmamu... B Lseuuu ewe B XV cmosiemuu nepe-

65 38 pabameisanu 2anmell B cniaB UUHKA ¢ Medbto (namyHs, unu
I

xxenimas Meds), a U3 eanmes apauesbs NOAYYUa UUHK; HO
mexHuyeckasl dobblya camo2o Memarsaa, U3BecmHo20 u3daBHa

Knapk, r/T 70
MnoTHOCTD, r/cM3® 714
t nnaBneHums, °C 4196

8 Kumae, B EBpone Hayanace mosnbko B 1807 2., B berbauy,
koeda abbam [oHU OMKpPbLI, YmMO YUHK Jlemyu.

L. V. MerHdenees. OcHOBbI XUMULU.

CnoBo «LMHK» B pYcCKui 43bik Bees M .B. JIoMOHOCOB, KOTOPbLIM NPOK3BEN ero oT HeM. Zink.
HemelKoe Ha3BaHWe, BEPOSATHO, MPOUCXOANT OT Ap.-repm. tinka — benbin. [JencTBUTeNbHO, Ca-
MbIA PACMPOCTPaHEHHBIV MPEnapaT UWMHKa — okcua ZnO — mumeeT benbin LBeT. 1o apyron
BepCUY, HeMELIKOe Ha3BaHVie Npom3oLLo oT Zinke — 3ybel, ocTpuye (Y BUIKwY, rpabens 1 T. n.):
Npwv 33TBEpAEBaHNV LIMHK 0bpa3yeT 3ybueobpasHble KpUCTabI.

TepMuH zinken mncnonb3oBan B Hadyane XVI Beka
Mapauensc, onnceiBasg 3yblbl Ha KPUCTaNNAX LIMHKA.
OH NpKY3HaN UMHK MeTanioM, 1, Takim 0bpasoMm, K ce-
MW METa/NaM [OPeBHOCTM [O0H63BWICA BOCbMOW. 3TO
CMUTWIO 3/IXMMWKOB: OJ19 HOBOrO MEeTanfia He 0Ka3a-
JI0Cb «CBOEW» MiaHeTbl!

LIMHK — [0BOMBHO aKTUBHbIM METaNs, OH pearu-
PUET C BMarov 1 UrnekncsbimM ra3oMm, 1 ero noBepxHoCTb
MOKPbIBAETCS TEMHO-CEPbIM C/I0EM NPOAYKTOB OKM1Ce-
HYS. LIMHK pacTBOpsAeTcst AaXke B pa3baBieHHbIX KLC-
NoTax, Bbloenas BoaopoA. AKTUBHOCTb LIMHKE UCMOSb-
3UOT 151 33LLUMTbI XKesne3a 1 ero CrnaaBoB OT KOPPO3MK:
OLMHKOBaHHas CTajlb HE PXXABEET, MOKa Ha Hew 0cTa-
ETCS X0TS bbl HEMHOIO LIVHKOBOIrO MOKPbITUS.

CMUTCOHUT — OAWH ©3 MWHEepPasnoB LMHKa.

LIMHK CpaBHUTENbHO Nerko UcnapsieTcs npu HarpesaHuy, a npu 907 °C oH kunuT. Ecnm He
CUMTATb LLIENOYHBIX META/IOB, 3TO CaMast HM3Kasi TeMMNepaTypa KUNeHWst cpean MeTassos.

COTHM NeT Ha3ad MHOMACKMEe MeTannypri UCnonb3oBany 3T0 CBOWMCTBO UMHKA ANS ero
AUCTUANSUMV 1 NOCNEAUHOLLEro NOMYYeHns NaTyHy NyTeM crsasieHvst ¢ Medbto. B EBpone
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Kpuctannbl caneputa —

0[HOro 13 MNHEPasoB LUMHKa.

TaKOW npoLecc ctan nssecTeH Tonbko B cepeamHe XVIII Beka. UTtanbaHeckun tursmnk A. Bonbta
MCNONb30BaN UMHK B M30BpPETEHHOM UM ranbBaHWJYeckoM 3fieMeHTe. CoedMHWB MocnenoBa-
TeNbHO HECKOJIbKO M3p MAACTUHOK W3 LIMHKE U Me[l, Pa3feneHHbIX TKaHbH, CMOYeHHOW pac-
TBOPOM KWCNOTbIl WM LLEN0UN, YUeHbI MOAYYNI «BOMbTOB CTON6» — MepBbIi B UCTOPUKA MO-
CTOSHHO AEVCTBUOLLNA UCTOUYHMK 3M1EKTPUYECKOro Toka. C ero nmomoubo Hbiio COBEPLLEHO

MHOMO BbIA3HOLLUMXCS OTKPbITUIA. [10 CUX MOP UMHK MCMNONb3YEeTCs NMpU U3ro-
TOB/NEHWN F3/IbB3HWYECKNX 3/1EMEHTOB — B3Tapeek, B KOTOPbIX OH CAYKUT
OTPULATENBbHBIM 3N1EKTPOIOM.

LInHK 0bpa3yeT MHOro MuHepanoB. Cambl U3BECTHBIM — CHaNepuT, LUWH-
KoBasl 0bMaHka (0T rpeuy. sphaleros — 0BMaHUMBBbIA: 3TOT MUHEPAs YacTo
nytanu ¢ apyrvmm). Chaneput UCNonb3yT AN U3roTOBAEHUS Pa3inYHbIX
CBETOCOCTABOB U CBETALWIMXCS KPacok (Hanpwmep, B MpubopoCTPOEHUN),
B Pa3/IMYHbIX CUMHAMBHBIX 3nnapaTax.

MupoBoe Npon3BoACTBO LMHKA B 2012 1. cocTaBuio 13 MAH TOHH. Jlnae-
pbl Npon3eoacTea — Kutan, Iepy, Asctpanus, MHang, CLUA n KaHaga. o
3H3UMMOCTN LIMHK 33HMMAeT 4eTBEpTOe MEeCTO MOC/ie >Xenesa, a/tMUHKS
1 Meawn. bonble nofoBuHLI UMHKE MAET Ha CO343HWE 3aLLUMTHBIX MOKPLITUR,
TOJILLUMHA KOTOPbIX cocTaBnseT obbluHo oT 10 oo 60 MKM. OUMHKOBaHHYUHO
CTallb UCMOMb3YKT KaK KPOBE/bHBIV MaTepuan, Kak MaTepuan Ans U3roToB-
NEHNS BO3OUXOBO0B, BOOCTOUYHbIX TPYb.

MHOro UMHKa pacxodyeTcs Ha NonydyeHune ero crniasa C Meabto — N1aTy-
HW. Bo Bpems BTopow M1MpoBOW BOWMHbI, KOr4a Mefdb CTana CTPaTernyeckim
MaTepuasnoMm, U3 LUMHKE BO MHOMMX CTPAHAX YeKaHWIM MOHeTbI. LInHK oeles-

femumopuT —
OOVH V3 MUHEPaNoB LMHKaA.

ne Meau, U B Lensax aKoHoMUK ¢ okTabpst 1982 r. menkme MoHeTbl CLLUA — ueHTbl — cTanm
YEKaHWTb He 13 Meal, a U3 LUMHK3, NOKPbIBaA X TOHKUM CnoeM mean. B pesunsTaTe obulee
coaepXkaHne Mean B MoHeTe Bbi1o CHUMXeHo ¢ 95 go 2,5%. /13 unHKa, NoKpbIToro mMedbko,
OenarT TakXke Menkne mMoHeTbl B HOxHoM Kopee; LWMHK erko pacTBOpUTb B KWCAOTE, Mocae

4yero OCTarTCyd Nnb ABe TOHKME MedHble MI3CTUHKN.
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LUHPOKO HCMONMb3YETCA OKCUA, LIMHKA -
BE/IbIH NOPOLLOK, MINPOBOE
MPOV3BOACTBO KOTOPOIO
VCYMCNAETCA MUNTIMIOHAMI
TOHH.

OKCWa UMHK3, BBEAEHHbIN B KAUECTBE HAMOMHUTENS B NONUMEPbI, NPefoXpaHdeT ux oT
pa3spylleHns YynsTpaduroneToBbiMA NYYaMy, 8 B COMHUE33LUNTHBLIX KpemMax npefoxpaHaeT
KOXU.

Cynb®ua UMHKa MCnob3yeTcs B NONYnpoBOAHMKOBLIX N1a3epax. 3TO e BELLECTBO, aK-
TVBMPOBaHHOE TSXXeNbIMy MeTannamu (Medbto, cepebpoM, KaaMyeMm), UCNoNb3YeTCs B SHOMU-
HO(Opax — COCTaBax, KOTOPble CBETATCH Mocie 0byyeHns SpkiM CBETOM WK Nod AeVCTBU-
eM MPUIOXKEHHOrO HAMNPSHKEHWs (3NeKTPOIOMUHODOPbI).

B opraHun3me uenoBeka COAepXXUTCS OKOMO 2 I UMHKA. LIMHK BXOOWT B CTPYKTYPY MHOMMX
(hepMEHTOB, YYaCTBYET B CUMHTE3Ee MHCYIMHA W OPYrnxX ropMOHOB.

B neuebHbIx Lensx LMHK MCNob30Bany elle OPeBHVE ervnTsaHe B BUOE LMHKOBOW Masu.
CpenHss cyTouHas NoTpebHOCTb B LIMHKE 019 YenoBeka cocTaBngeT 6 — 10 mr. Ho v n3bbl-
TOK LIMHK3 BPEOEH 1 MOXET Bbl3BaTb OTPaB/IEHNE.

YCTPULIbI COAEPXAT MHOMO LIMHKA.
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KAZIMHA

Cd Kadmul npedcmassnisem cobol 6enbid Memansi, HeMHO2UM

mosibko ycmynarowul 07108y B 6eu3He U 6ecke cBoezo cae-

KAAM"“ >e20 pa3pe3a. OH cmMosb MSI20K, YMO PeXemcsl HOXOM... [1o-
c/le pmymu 3mo Haubosee nemyyut Memari.
112141 L. V1. MeHdenees. OcHOBbI XUMUU.
Knapk, r/T 015
MnoTHOCTb, r/cM3 8,65 Kagmuin 6b1n oTKpbIT B 1818 I. HEMELKMM XMMUKOM 1 ap-
t nnaBnexus, °C 3211 MauesTom ®puaprixom LLiTpomeiepom (1776—1835). OH 0bHa-

PUXWN ero B KapboHaTe LMHKa, U3 KOTOPOro H3 (MapMaLeBTU-
yeckon Gabprke NonyYany MeamUMHCKME NpenapaTsl (1 cenyac
OKCUA UMHKA WUCMONb3UETC B PA3/NYHbBIX MPUCLINK3X, Ma3sax U NaCTax Kak BSXKYLLEe aHTW-
centunyeckoe cpeacTso). OQHaKo NpY NPOBEPKE anTeK OKPUXKHbIM BPAYOM TOT 3amnof03pwun
B MPenapaTtax MpUCYTCTBME SA0BUTOMO MbIlUbSKA: MpW MPONUCKaHUM CepoBOAOPoaa vepes
CONISIHOKWC/bIM PACTBOP OKCWUAA LIMHKA BbIMan He Benbll, a8 XXenTbl 0CaA0K, OYeHb MOXOXUN
Ha TOT, YTO O3eT MbIlbgK. [1poaarka NpenapaToB bbina 3anpelleHa. Toraa snagenel habpu-
KA MPOBEeST CaMOCTOSTEeNIbHOE UCCNed0BaHMe 1 caenan BbiBoA, UTO XKENThbI 0CaA0K A3eT He
MbILLIBbSIK, 3 HEN3BECTHbIV 3/1eMEHT. 3TOT BbIBOA NOATBEPAM/T NPOMECCOp XMMUK 1 hapMaLmm
['eTTUHreHckoro yHmeepcuteta @. LLUTpomenep, KOTopbIv
M 031 HA3BaHVME HOBOMY 3M1eMeHTY. [pedyeckuM CroBoM
«kadmeia» C OpeBHMX BPeMeH Ha3blBas KAapbOoHATHbIE LMH-
KOBble pydbl. Ha3BaHue BocxoamT K KagMy — reporo rpede-
CKoW Muonornm, ocHoeaTesnto MrB, NnobeanTento APakoHa, 13
3yboB KOTOPOro BbIpOCAM BOMHBI. 33 UBUICTBO OPaKOHa born
NpeBpaTuaM ero B 3ME Ha rNasax Bo3ntbneHHon. Kagm buya-
TO Bbl NEPBbIM HALLEN LUMHKOBBIN MUHEPAS W QTKPbII NHOOSAM
ero CnocobHOCTb M3MEeHATb LIBET MeAX MpW COBMECTHOW Bbl-
nnaske vx pyn (Tak nonyuyaercs natyHb). ms Kagma Boc-
XoOuT K cemmtckomy «Kapem» — BocCTok.

B yuebHMKax NnLYT, YTO MeTaNIMYEeCKNA K3OAMUA B NpK-
poge He BCTpedaeTcd. OgHako B 1979 r. B baccenHe peku
Bunton (BocTtouHasi Crbrpb) Bbinv 0BHapu»KeHbl KpolleyHble Cunb®ua Kagmust.
(pasmepom 0,2 MM) 3epHa CaMOpOoAHOro Kaamus. VM conyt-

CTBOBA/IM 3€PHbILLKI OPYTrMX CAMOPOAHbBIX 3/IEMEHTOB — CBWHLA, 0/10B3, LIMHK3, CUPbMbI U AP.
Kagmuiz 0bbl4HO BCTPEUYAETCS B LIMHKOBBLIX PYAAX, M ero noiyyataT NonyTHO NPy Npon3BOACTBE
LMHK3, XOTSA 1 B 3H3UUTENBHO MEHbLLNX KOANYecTBax.

B XIX Beke cTanv nonyngpHbl K3OMUEBbIE MUTMEHTbLI: CYNbOUL KaOMNSA UMEET XXenTbIn
LiBET, CeNneHua — KPaCHbIN. 3TW 9pKKe, He BbILBETAtoULME H3 COMHLE MUTMEHTbl UCMNoMb30-
BanW B CBOMX KapTWHax BuHceHT BaH lor, Knog MoHe v apyrie XyaoxHuku. Kagmuesble
KP3aCUTeNN WUCMOMb30BaN KOrAa-To AaXe A9 OKPaCKW AETCKMX Mrpyliek. Ho coenHeHus
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BuHceHT BaH lor.
MoaconHyxu. 1888 T.

K3aMUS 900BUTbI: CMepTebHag [03a KaaMus cocTasngeT ot 1,5 oo 9 r, Ho yxe 10 Mr Mo-
XKET MPUBECTU K OTPaBNEHWIO. VICN0Nb30BaHNE K3AMMEBbIX KPAacoK AN ObITOBbIX Lenew
Cenyac 3anpeLleHo.
3HaAUNTENBHO COKPATUAOCh MPUMEHEHWE K3AMUS W ONS W3ro-
TOB/IEHNS F3NbBAHNYECKMX 3/1EMEHTOB; H3 HEKOTOPbIX MOXHO BU-
netb Hagnmck «0% Cadmiumy». Kagmui ncnonb3yeTcs ang n3roToB-
NEHVS CTabUNbHbIX Y MOLWHBIX HUKE/b-K3AMMEBBLIX aKKUMU/IATOPOB,
KaK ManorabapuTHbIX, TaK 1 PaboTatoLIMX B 3/1EKTPOK3PaXx, TDAMBa3-
AX W Tponnenbycax, B camoneTax v Bepronetax. Kpuctanibl cysib-
hnoa kagmmsg 061343k0T CBONCTBAMU MOAYMPOBOAHMKE W UCMOSb-
3yHOTC4 B NONYNPOBOAHNKOBbIX /133epax, POTO3/1EMEHTaX, CONTHEYHbBIX
baTapesx, CBeTOAMOOaX.
MwvpoBoe Npor3BoACTBO kaamusa B 2012 1. cocTaBunio 23 Tbics-
yn TOHH. Jlngepamum aBnatoTca Kutam, HKOxHaa Kopes n SnoHus.
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PTVTb

H g Pmymb BCmMpeyaemcsd B npupoae noymu ucksirg4yumersie-

HO B COeJUHEHUU C cepoto... ['opasdo pexke Bcmpeyaemcs oHa

P'l'y'l'b B CaMOPOGHOM, Memas/IuyeckoM COCMOSHUU... Pydel pmymu
nepepabamsIBaOMCs B MeMAsIIUYeCKYo pMymb BeCbMa jiee-

200,59 KO, NOMOMY YMO CBS3b MemMas/a C ceporo 3dece Maso Npoy-

Ha... Pmyme, Kak BCSIKOMY U3BeCMHO, ecmb Memass Xudkul

Knapk, r/T 0,08 Npu 06blkHoBeHHOU memnepamype. Coeto 6e/1U3HOK OHA Ha-
MnoTHocTb, r/cM® 13,55 nomMuHaem cepebpo... Kak cama Memasauyeckas pmyms, mak
tnnasnenms,°C  -3883 U Boobuwe pmymHsle coeduHeHUst NPoU3Bodsm CrikHoUCmeYe-

Hue, dpoXkaHue pyk u dpyeue bosiesHeHHsIe npunadku...
L. V. MerHdenees. OcHOBbI XUMULU.

PTUTb — eOVHCTBEHHbIV XXUOKWUA MPY KOMHATHOW TeMnepaType MeTan — C [A3BHWX
BPEMEH BbI3blBana HOOMBLITCTBO. 3T0 CaMad TsKenasd npy 0bblYHbIX UCNOBUSAX >KNOKOCTb:
BE[PO C PTYTbH OBbIYHBIA YENOBEK HE CMOXET [OaXe COBWHUTb C MecTa, MOTOMY YTO OHO
bymet Becutb 150 Kr!

O pTyTI 3HaNW ApeBHNE MHOMALBI, KUTaNUbI, ernTaHe. [ peyeckun Bpad Jduockopua, us-
WK B | BEKe H.3., dan en Ha3BaHue hydrargyros, T.e. BOOHOE cepebpo. Banskoe no 3Ha4eHWHo
Ha3B3aHME COXPaHWIOCb B HEKOTOPbIX EBPOMENCKUX A3blKaX, Hanpumep, No-HeMEeLKW PTYTb
Quecksilber, bykBansHO — noasWkHoe cepebpo, a No-bonrapck pTYTb — XXMBAK.

AHIIMMCKOE Ha3BaHWe pTYTM — mercury: MUdOoIornyecknic NMoKpoBUTESb TOPrOB/N

1 BECTHMK Boros Mepkypui bbICTPO MOCneBan B HYXHOE MEeCTO, HeJapoM ero 130bpaxxatT
C KPbUIbIWKaMM H3 WAEME U caHOanusx. Y anxumm-
KOB PTUTb CBA3bIBANACL C niaaHeton Mepkypun. Pyc-
CKOe Ha3BaHWe pTyTW, MO OOHOW U3 BEpCUW, — 3T0
33aMMCTBOBaHME 13 apabckoro (Yepes THpKCKMe 3bl-
KV) Ha3BaHWs nnaHeTbl Mepkypuii.

B npvipoge pTyTh MHOraa (Hanpumep, Ha AnTae,
B VicnaHuw, Mtanum, Mekcrke) BCTpeYaeTcs B CBO-
B0AHOM COCTOSIHWM B BUAE OTAENbHbIX Karnesnek, BKpa-
NNeHHbIX B nopoay. Bbav3n ncnaHckoro ropoaa An-
MafeHa  OMUCaHbl  CKOMJEeHWs,  codepyaliue
HecKosbko TOHH pTyTu! B cnanum n NTtanuu He bbl-
B3ET CWJIbHbIX MOPO30B, M03TOMY C 3HTUYHbLIX BPEMeH
HVKTO He 3Has, MOXET N PTYTb bbiTb TBEPAON.

3amMep3aHue pTyTu B TepMoMeTpe bbino 0bHapy-
KeHo B VIpkyTcke npu cuabHOM Mopa3e B 1736 r;
Habntoaan 370 MPaHUY3CKUA aCTPOHOM W rearpad
»Kosed Hukona [denunb (1688—1768), kKoTopbin npu KWHOBapb — CaMblil PACMPOCTPAHEHHbIV PTYTHbIV MAHEpas.
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fopon Mopus — eBponenckuin LeHTp 4obblun pTyTw.

OCHOBaHWK Paccuickon akagemun Hayk B 1725 r. Bbin npurnaweH B etepbypr Ha MecTo
OVPEKTOPa aCcTPOHOMUYECKOW obcepsaTopumn 1 Npoxmnn B Poccun no 1747 1.

PTyTb Nerko Takxke NonyynTb U3 9pKO-KP3CHOro MUHepana KMHOB3apW — COefAMHEeHWS
PTYTK 1 cepbl. [py NPOKaNMBaHNM 3TOr0 MUHEPaNa PTYTb UCN3PSAETCS, Y ee Napbl 0CEAaH0T Ha
CTEHKax COCYAa B BMae bnectdawimx kanenek. C ApeBHOCTN N3BECTHbI BoraTble MECTOPOXAEHNS
pTyTK B McnaHun 1 B CnoseHunu; No Aobbiue pTyth VicnaHns [0 cux Nop 3aHMMaeT Beayllee
nonoXxeHve B M1pe. MnpoBae Npon3BoAcTBO pTyTH B 20712 1. cocTasmno 1600 ToHH.

PTUTb 1 ee coeavHeHVs PaHbLLe NCMOMb30BaNV AN NPUrOTOBNEHNS KPACoK, Ma3en 1 ne-
KapCTB. TOrAa He 3Hanw, YTo 3TOT METa/T 1 MHOMe ero CoeAnHEHVs 940BUTbI, 1 06paLLannch
C HUMK BecneyHo. 3HAMEHUTbIN BU3MK 1 MaTeMaTUK Vcaak HbtoToH (1643—1727) oTpaBuncs
PTYTHIO, KOrda WUCMOb30Bas e B OMbITax.

HAWBOJIEE ONACHbI PACTBOPUMBIE B BOAE
(/1 PTYTH, HATTPVMEP, CYJIEMA —
COEAVIHEHWE PTYTW U XJ10PA.

MeHee 0nacHa Npu NOMadaHuy B >XeNyaok MeTannmdeckas pTyTb: OH3 BbIBOAWTCH 13
XKENYAK3 M KNLWEYHNK3 NOYTY MOSHOCTBH. HO ¥ C MEeTanIMYeckon pTyThio Ha40 06paLLaThCy
0YeHb OCTOPOXKHO. PTyTb KMnMT npu Temnepatype 357 °C — 3T0 camas HW3Kas TeMnepaTty-
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MamaTHVK B BMae Karmav pTyth B Ynkaro. CLUA.

pa KUNeHWa ONg MeTannos. Ho yxke npy KOMHATHOM TemnepaTtype 3TOT »KUOKWUW MeTann Lo-
BOJIbHO BbICTPO ncnapsetcs. Mapbl pTyTW, NONafas B Nerkue, 334epXXunBaroTcyd Tam 1 Bbl3bl-
B3KOT BMOCNEACTBUM OTPaB/IEHWE OPraHn3Ma, XOTd U He Takoe ObICTPoe, K3k PacTBOPUMbIE
COMN PTYTK.

Y NapoB PTYTW HET HX LBET3, HW 3aMaxa, No3ToMYy MHOrMe HefoOLEeHWBAKT OMacHOCTb
nponuTon pTyYTH. 13BECTEH 3(MEKTHBIM OMbIT, KOTOPbIA HArNgAHO MOKa3bIB3ET, KakK bbICTPO
NCNapseTcs PTYTb. IKPaH, NOKPbLITLIN CNeumanbHbIM COCTaBOM, SPKO CBETUTCS Nog AeVCTBU-
eM Y/1bTPathuroneToBbIX iyyen. Ecnm nepen 3KpaHOM MOCTaBUTb Yalledky C PTYTb, H3 HEM
BWOEH «IbIM», MOTOMY YTO Mapbl PTYTU 334EPXKMBAKOT YNbTPadUONeToBbIe NYYK.

OTpaBneHne pTyTb HACTYNaeT Npw NonagaHuy B opraHun3m scero 0,4 Mr pacTBOpPUMON
conm ptyt. CmepTenbHas ao3a — 0,15—0,3 r. XpoHundeckoe 0TpaBfieHne PTYTHH BbI3bIBAET
[OPO>KaHMe MbILUL, MOPaXKeHWe Nodek 1 ApYrnx OpraHoBs, NCUXUYECKMe PAacCTPOMCTBA. PaHblue
TaKve PacCTPOMCTBA Ha3bIBaNW «b0Me3HbI WAAMHUKOBY, TaK KaK A9 PasMAryeHus LWepCTy,
13 KOTOPOW M3raTOBNSNM (PETPOBbIE WASAMbI, UCMOb30BaNM PaCTBOPUMbIE COEAVHEHNS PTYTW.
I He cnyualiHo B kHure Jlbtovrca Kapponna «Anvca B CTpaHe uyaec» nosBuics Takow CTPaH-
HbI MepcoHaXX — Cymacwenwmn LUnanHmk.

OnacHOCTb XPOHWYECKOro OTPaBMIEHNS PTYTbH) BO3MOXHA BO BCEX NMOMELLEHNSX, e Me-
TaININYECKas PTYTb HAXOAMUTCS B COMPUKOCHOBEHWN C BO3AYXOM, NO3TOMY C/IYYaNHO NPONUTYH
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B MOMELLEHUM PTUTb H3A0 COBMPAaTh CaMbIM TLLATEbHbIM 06pa3oM. ONacHOCTb NPeaCcTaBAsT
1 Namnbl OHEBHOMO CBeTa. Kaxkaasd namMna Coaep>XXuUT HEMHOrO XWAKOW PTYTW, 1 ecnv Tpybky
pasbuTb, PTYTb HAYHET UCMAPATLCS W 33rPA3HATL BO3OUX.

DU3KKK NPOLLEALLINX BEKOB HE MOrv 0boMTUCE 683 3TOW TSKeNon Xuakoctn. B 1643 T.
UTaNbAHCKUI hn3nK IBaHmxenncTa Toppuuennv (1608—1647) n3obpen pTyTHbIN BapoMeTp.
B 1715 r. Hemeukuin tun3unk [daHvens @aperrent (1686—1736) 13roToBuA Nepsbii PTUTHBIN
TEPMOMETP — CaMblil TOYHbIA 13 TOrda M3BeCTHbIX. C Tex mop B Mupe Bbi10 M3roTOBIEHO
OrpPOMHOE KO/IMYECTBO PTYTHbIX TEPMOMETPOB, /1ab0PaTOPHbIX 1 BbITOBbLIX.

HecMoTps Ha 940BUTOCTb PTYTK, MOK3 HEBO3MOXKHO MOSIHOCTBH) OTKA3aTbCs OT ee Mpu-
MeHeHWs. MeTanImuyeckyto pTYTb MCNOAb3YKT B 3/IEKTPUYECKNX KOHTAKTaxX-MepekiryaTens,
019 33M0NHEHNS BaKYUMHbIX HACOCOB, BbINPAMUTENEN 3/M1eKTPUYEeCKOro TOoka, 63apoMeTpos,
TEPMOMETPOB, UbTPaduoNeToBbIX KBAapLIEBbIX aMM 1 aMn OHEBHOro ceeTa. /cnonb3ytoT
PTUTb W H3 HEKOTOPbIX XMMNYECKMX NPon3BoACTBaxX. CoeanHeHMs PTYTW CO CTOYHBbIMX BOA3MM
MOFyT MOMacTb Ha AHO BogoemoB. ObUTaKLME TaM MUKPOOPraHW3Mbl MPEBPALLAT PTYThb
B UCK/IOYNTENBHO S0BUTYH M XOPOLIO PaCTBOPUMUKD B BOAE METUNPTYTb. MeTnunpTyTb no-
FNOLWAEeTCS BOAHbIMM OpPraHiW3MaMu 1 MonadaeT B MULLEBUHD LEMOYKY: CHadana pTUTb Haka-
MMBAETCA B PACTEHUSX M MenbuYallunX OPraHuM3max, 3aTeM — B pbibax, NOTOM MnonagaeT
B OPraHW3M NHoOen, KOTopble NOBAT Pbiby B 3aPakeHHbIX ParioHax. PTUTb OueHb MeasjieHHo
BbIBOAUTCH U3 OPraHn3Ma — Mecsauamu y nogen v rogamn y pelb. Mo3tomMy copgepxxaHue
PTUTW BAOMb «BUONOMNYECKON LIENoYKM» HenpepbiBHO UBEANUMBAETCS: B PblbaX-XMLHUKAX,
KOTOpble MUTAKOTCA APYUrMMM PbIbamMK, PTUTM MOXET 0Ka3aTbCH B ThiCAYM Pa3 bosblie, Yem
B BOAE, 13 KOTOPOW OH3 BbIIOBAEHA. V/IMEHHO 3TMM 0b6bsacHseTCcs «bonesHb MuHamata» — no
Ha3B3HWIO NMPUMOPCKOro ropoaa B SANoHMKM, B KOTOPOM 33 HECKOJbKO SIeT OT OTPaBeHVs PTy-
Tbto ymepno 50 yenoBek 1 MHOrMe POAMBLUMECS OETW UMENW BPOXAEeHHble YPOACTBA.
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[PYNNA bOPA

: bor

Bbop B cBObOdHOM cocmosiHUU SB/ISIMCS, KAk yanepad,

BUP B HECKO/IbKUX BUGAX, COCMAB/SIOUUX NepexodHble (hopMel om
MemasisioB K Memasoudam.
10,8'] J. V. MeHdenees. OcHoBbI XUMUU.
Knapk, r/T 10
Apabbl CnoBoM baurag HasbiBanM MHOrme conv Henoro
MnoTHocTb, r/cm3 2,47 .
LBET3, pacTBOpMMble B Boge. OOHa M3 Takux conen — bupa,
t nnaBnexHums, °C 2079

NpUpoOHbIN TeTpabopaT HaTpus. M3 bypel B 1702 r. nyTtem
NpoKanvBaHng € nocneaytoller 0b6paboTkom KUcaoTon bbina
nonydyeHa bopHasa KMCNoTa, a 13 Hee B 1808 1. dpaHLy3ckue yueHble XKosed Jlym "en-Jloccak
(1779—1850) v Jlyn Xak TeHap (1777—1857) He3aBUcMMO ApYr 0T APYra BbIALAVIN HOBbIV
3/IEMEHT, KOTOPbIY NoY4nn Ha3BaHe bop. VIHTepecHo, uTo 'eMdpn [13BW, OTKPLIBLLNA B 3TOM
ro[ly MHOMO HOBbIX 3/1EMEHTOB, 00343 C OTKPbITUEM Bopa BCero Ha aeBdATb AHen. OH npef-
NOXW Ha3BaHWe boron, KOTOpPOe W 33KPEenuioChb B aHIUACKOM S3bIKe.

Camoe n3BecTHoe coeavHeHve bopa, bopHast KMCOTa,
ABNAETCS Oe3VHONUMPYUIOLLMM CpeacTBOM. PaHblle ee Wn-
POKO MCMOMb30BaNN KaK B YMCTOM BMAE, TaK W B COCTaBe
Ma3el, CNPTOBOro PacTBopa («BOPHOro cnnpTa»), NosoCKa-
HWUIA 0N ropna, rNasHbix Kanenb v T. N. A bypy npumeHanu
Kak a4 0N TapakaHoB. O4HAaKo C coeanHeHusMu bopa che-
OUeT bbITb 0YeHb OCTOPOXXHbLIMK, MOTOMY YTO BOp ABNSETCS
TaK Ha3blBaEMbIM OBLEKNETOUYHBIM A40M. Y M3afIeHbKUX [e-
Te BopHast KMCNOTa MOXET Bbi3BaThb TshKenenwwne oTpas-
neHunsd. B To »Ke BpeMst MMKPOKO/IMYeCcTBa bopa Heobxoanmbl
pacTeHusaM. B Tene cpefHero YenoBeka COAEPXXUTCS OKOM0
50 mr bopa.

Okcuna bopa, BBeAEHHbIV B CTEK/0, MPUAAET eMy XMMnJe-
CKUK CTOVKOCTb, MOBbIWAET TeMnepaTypy pasmsaryeHuns. Y Ta- KpucTanns 6upbl.
KOro CTeKa 04eHb HU3KUA KO3MMUUMEHT TemMnepaTypHOro
PaCLIMPEHNs, NO3TOMY OHO MeHblle BOUTCS Pe3KUX NepenagoB TemrnepaTyphbl. [1epekuncHble
coeavHeHns bopa (nepconb 1 Ap.) COOEPXXAT aKTUBHbIN KUCMOPOA U MPUMEHSIOTCA Kak OT-
benveatenu.
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B 1957 r. BnepBble bbln NOAYYEH KPUCTAIUYECKUIA HUTPKA, Bopa —
coevHeHve bopa v yrnepoaa. Ero tBepaocTb NpubamkaeTcsd K TBepa0CTM
anMa3sa. o Ha3BaHneM 31b60p U BOPa3oH ero NPUMEHSIHOT Kak 3aMeHM-
Tesnb a/IMa30B MPW U3roTOBAEHWUM LLNMMOBAbHBIX MHCTPUMEHTOB. Kepamu-
YECKME MMACTVHbI U3 KPUCTaNIMYeckoro kapbuaoa bopa (coedmHeHve bopa
¥ yrnepopaa) UCronb3ytoT B NyneHenpobrBaeMblx BpoHeXmneTax.

MpvpoaHbIn 13oTon bopa, B, XopoLwo Nor1oWwaeT HeTPOHbI 1 NOTOMY
NPVYMEHSeTCS B sepHbIX peakTopax. bopaHbl (coeavHeHns bopa ¢ BOOO-
POMOM), HaNpUMep, B,H,,, — 3dekTrBHbIe pakeTHble TOM/INB3, BblAenso-
e Npu CropaHun oyeHb BoMbLIYK 3Hepru. MmpoBoe MPon3BOACTBO
coeanHeHun bopa B 2012 r. cocTtaBuno 4,6 MAH TOHH.

ANOMUHMI

KpucTannbl aaHbyputa —
OCHOBHOro M1Hepana bopa.

Al Mexdy anemeHmamu 2pynnel aaOMUHUU ecme cambld

MI’OM“H““ pacnpocmpaHeHHsIU B npupode; doCmMAamoYHO Yykasame Ha
Mo, YmMOo OH BXOOUM B COCMAB 2/1UHbl, YMOob SICHO bblio BCe-
26 98 obujee pacnpocmpaHeHue arMUHUS B Kope 3eMHoU. A/ltoMU-

I

Hud, unu memann keacyos (alumen), nomoMy u HaselBaemecsd

Knapk, r/T 82 300
MnotHoCTb, r/cM® 2,70

t nnaBneHus, °C 660,3 .
Hekomopelx usdenud...

uHaye efuHuUeM, 4ymo Haxodumcs B aauHe... Memasiudeckud
antMuHUl, 061a0as 6oMbWOK 71e2KOCMbBK U NPOYHOCMbLHO
U Masio U3MeHYUBOCMbIO Ha B03dyxe, 04eHb Npu20deH dns

J. V. MeHdenees. OcHoBbI XUMUU.

Cpean MeTannoB aNtOMUHUA — CaMbI PACMPOCTPaHEHHbBIA B 3eMHOM KOpe anemMeHT. Ero
BABOe 6osblie, YeM xenesa, B 350 pa3 bonblle, YeM Medu, LIMHK3, XpOMa, 0/10Ba 1 CBUHLQ,
BMeCTe B3aTbIX. ANFOMUHUIA 0Bpa3yeT bonee cTa MnHepanoB. Cpean H1MX — aKBaMapWH, anek-
caHapuT, bepwns, brprosa, 3ympyn, nasuput, pybmH, candup 1 apurve OparoueHHsle 1 nony-
[OparoLeHHble kamHu. CoeguHeHVst antoMUHUSE C KPEMHWUEM W KC/IOPOAOM — a/tOMOCUANKATbI
ABNAHTCS Hanbonee pacnpoCTPaHEHHbIMW MUHEepanamu, Ha Ux Aono npuxoautes 4o 50% mac-

Cbl 3eMHOW KOpbl. ANIKOMOCUIMKAETbI UCMOSb3YHTCH NpY NPOM3BOACTBE 0bbIy-
HOro CTeKNa, GasHca, Gapdopa v ApYroi KepammKkiy, KNpnmya, LieMeHToB.
Ha3BaHwve antMUHNS NPOUCX0ANT 0T NaTuHckoro alumen (pog. nagex
aluminis). Tak Ha3blBaM KBACLibl, ABOVHOW CUNb®aT Kanus — antoMUHUS,
KOTOPbIA UCNOMBb30Ba/N KaK NPOTPaBY Mpu KpalleHnn TKaHew. J1aThuHCKoe
Ha3BaHWe, BEPOSATHO, BOCXOOMT K rpedeckoMy alme — paccos, CoNsiHon
pacTeop. Brnepsble ysuaen, Kak BbIMIAOUT 3TOT MeTassl, O3TCKNA hU3nK

Bokent — antomMuHneBas puaa.
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XaHc Kpuctuan 3pctep (1777—1851) B 1825 r. OH BbITECHWST aNtOMUHAN 13 ero conn bonee
3KTUBHbIM KasneM.

[onroe Bpems antoMuHM Bbin gopoyxke 3010T1a. Cnycta 30 neT cnocob ero noayyeHns
BbI1 YCOBEPLUEHCTBOBAH, HO OH OCTaBanACa O4YyeHb pedkuM 1 goporum. Korga B 1855 r. Ha
BcemumpHom BbICTaBKe B [apuke Bbln BbICTaBEH BOMbLLIOW CAUTOK aIlOMUHWS, H3 HEro CMo-
TPenn, Kak Ha pefkyr AparoueHHOCTb. MprYMHa — B 04YeHb MPOYHON CBA3N MeXAy aToMaMu
ANOMVHNS 1 KUCNOPOA3, NO3TOMY BbIAENNTbL METaN U3 ero pyfbl HeNpocCTo.

CoBpeMeHHbIV CNocab nonyyeHns antoMuHng beln OTKpbIT B 1886 1. MONoAbIM aMepuKaH-
CKMM uccnenosaTenemM Yapnsom MaptuHom Xonnom (1863—1914), koTopbiii B Bo3pacTe 16 net
NoobeLLlan YumnTento KoNemka, Yto NonyynT antoMnHii. 1 yepes LWecTb N1EeT OH CYMen 370 cae-
NaTb 3NEKTPOSIN30M PACM/IaBa OKCWUA3 aNHOMUHUS B KPUOIUTE — rekcadTopoantoMmUHaTe Ha-
Tpud. MeTog Xonna no3Boana Nonyuate C NOMOLLBH 3/1EKTPUYECTBA CPABHUTENBHO HeOpOorow
ANKOMUHUIA B BonblUMx MacwTtabax. Ecam ¢ 1855 no 1890 r. bbi1o noayyeHo nnwb 200 ToHH
aNOMVHWS, TO 33 Cneyrollee LecaTuneTvie no metogy Xonna Bo BCEM MUpe MOAYYMIn ke
28 ThiCsY TOHH 3TOro MeTanng, a B 2012 r. M1poBoe NPon3BOACTBO aNHOMUHKA cocTaBuno 60
MJIH TOHH! [1pK 3TOM YeTBEpTast YaCTb — Pe3ysbTaT BTOPMYHOMO UCMO/1b30BaHNS aNFOMUHNEBOTO
noma. MNonyyeHne antoMHIS 13 NPYPOAHOrO Chipbs TPEBYET aueHb BOsbLUMX 33TPAT 3/1eKTPO3-
HEprun: Ha NonyyeHre 1 TOHHbI METasNa 33TPaUMBAETCS 15 ThICAY KUI0BATT-Y3COB; TaKoe KO-
YECTBO 3M1eKTPMYECTBa NoTpebnseT 6onbLion 150-KBaPTUPHBIA [OM B TEYEHME LIENoro Mecsaua.

ANOMVHMEBBIE TPYBbI.
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3 antoMUHMA 0enarT 3neKTpruYeckne npoBoaa v osbry 40 nuweBbIX NPoaYKTOB, KY-
XOHHUIO YTBapb U «CepebpaHyto» KPacky. 3T0T KPACWBbLIN 1 NErkKUM MeTans LWMPOKO NCMOSb-
3UtOT B CTPOUTENBCTBE M aBUALIMOHHOW TEXHUKE.

YNCTbIN 3NHOMUHWIA LIBETOM HaMNOMMHAET cepebpo.

ANKOMUHAA MOYTW TaK »Ke XOPOLUO, KakK 1 cepebpo, oTpakaeT cBeT. [103ToMYy ero Ucnosnb-
3UIOT 419 M3rOTOBIEHNS 3ePKan — HamblIeHNeM B BaKUYMe H3 CTEK/O TOHKQro C/10S antoMu-
H1S1. OH XOPOLLIO NPOBOAWT 3N1EKTPUYECKMIA TOK (XOTS 1 3HaUUTeNbHO yctynaeT Meaw). OOHaKo
ANFOMUHUN 3H3UUTENbHO AelleBne Meau, No3TOMY 13 Hero OenatT NpoBoaa.

YNCTbIN aNFOMUHUA — [O0BOJIbHO MATKWIA MeTann. B aBua- 1 MaLUMHOCTPOEHNW, NPU 13-
FOTOB/IEHUW CTPOUTENbHBLIX KOHCTPYKLUMM MCMOAL3YKT 3HaUMUTeNbHO Bonee TBepable CrnaBbl
ANFOMUHUS.

OOMH M3 CaMbIX U3BECTHbIX — CMIaB aNlOMUHUS C Meabto U MarHveM (4topantoMyHIRA, U
MPOCTO «AH0panb»; Ha3BaHVIe NPOMCXOAUT OT HeMeLKoro ropoaa [topeHa). JopantoMuHui npu-
MEpHO B CEMb Pa3 NMPoYHee YWCTOro antoMUHKS. B TO >Ke BpeMs OH MoYTy BTPOE flerye xesesa.

B HacTosllee BpeMS YETBEPTad YaCTb BCEr0 aMtOMUHUS MOET Ha HUXK[bl CTPOUTENBCTBS,
CTO/IbKO >Ke NOTPebnseT TPaHCMOPTHOE MALLMHOCTPOEHWE, MPUMEPHO 17% 4acTb pacxoayeTcs
H3 UNakoBOYHbIe MaTepuasbl 1 KOHCepBHble baHky, 10% — B 3nekTpoTexHuke. bonbwne Ko-
JINYECTBa MOPOKCUAE aNHOMUHWS UCMNONb3YKTCH O QUUCTKM CTOYHBLIX BOL.

ANKOMUHAA XMMUYECKI O04eHb aKTWBEH, OH JIErKO PACTBOPSETCH B KUCAOTaX W LLENQYaX.
Mo3ToMy ceHcauver cTano obHapyxeHve B 1978 r. B nopoaax Cubupckon nnatdopMbl CaMo-
POOHOr0 aMlOMUHNA — B BWOE HUTEBMAHbLIX KPUCTanaoB AnvHon 0,5 MM npu TonwmHe He-
CKOJIbKO MUKPOMETPOB. B NYHHOM MpyHTeE, AOCTaB/EHHOM H3 3eMSIto, TaKXXe yaanocb 0bHa-
PUXNTb CAMOPOAHbBIA aNMHOMUHWIA.

B npucytcTBMM BO34YX3 NMOBEPXHOCTb META/E 33LUMLLEHE NMPOYHOM OKCUOHOW NAEHKOW,
MO3TOMY M3 3MKOMUHNSA MOXHO AenaTb KUXOHHYK nocyay. [1pn YaaneHnn 3almUTHOW NeHKN
(HanpMMep, consMn PTYTK) MeTann BbICTPO NPEBPALLAETCS B BesbIf PbiXbl MOPOLLOK OKCU-
13, 3@ C BOAOV pearvpueT C BblaefneHnemM Bofopoaa. o3TomMy npoBo3 PTYTM B CaMONETaX
CTPOXXaNLLE 3aMpeLLeH.

B opraHn3sMe cpefHero 4enoBeka COAEPXWUTCH npumepHo 60 Mr anmoMuHUG. Tokcuue-
CKOW CUMTaeTCd 4033 5 r. YT0bbl ee nMofyunTb, HYXKHO CbeCTb 338 OAMH MPYEM aMiOMUHUEBYHD
YaMHYUK NTOXKU...
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BeHransckne

OrHX comepxat
MOPOLUKOOBPA3HBI
ANKOMUHWN.
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T ANMA

Ga ..B epynne, kyda npuHadnexxum aaoMuHUU, emMy coom-

BemcmByrom e20 aHasioau 2aaaul, uHoud u masaud. Bce mpu

”U’l "“ﬁ BCMpeyYaromcs B NPUpode Cmosb MasnbiMu KOu4ecmsamu
U mMak pedko, Ymo MOJIbKO NPUeMamMu CNekmpasbHelX ucce-
69,72 dosaHUU bbl1a BO3MOXHOCMb UX OMKPbIMb.
L. V. MeHdenees. OcHOBbI XUMUU.
Knapk, r/T 19
MnotHocTb, r/cM® 591
t nnaBnexus, °C 29,77 3nemeHT Ne31 6bin npeackasaH [. V. MeHaeneeBbiM Kak

3Ka-antoMuHn B 1871 1. 1 BCcKope Bbi1 0TKPbIT GPaHUU3CKNM

XMMUKOM T1. 3. Jlekokom e byaboapaHoM, KOTOpbI H33BaN ero
B 4eCTb cBoevt poanHbl: Gallia — naTuHckoe Ha3BaHne MpaHumn. Cumeon PpaHUmMKM — NeTyx
(No-dpaHuy3ckn — le coq), Tak YTO B HA3BAHWM 3/1EMEHTa ero NepBOOTKPbIBaTESb, KaK Mo-
Naranu HeKOTOPble XMMUKMK, HESBHO UBEKOBEUW/T 1 CBOH) MaMUINID.

B npvpoae rannmn 0bbl4HO CONYTCTBYET CBOEMY aHanory no lNeproanyeckon Tabnnue —
ANIOMUHNLD.

YHVKaNbHOCTb FaNNsg — B 0YeHb LUMPOKOM TeMNepaTypHOM VHTEPBAJE, MPY KOTOPOM OH
CULLIECTBUET B >XWOKOM COCTOSHUM: rannui nnasutcs npu 30 °C — ero f1erko pacniaBuTb
Tennom pyku, a kunut npu 2200 °C! 310 ero CBOWCTBO MCMOMb3UETCS B KBAPLEBbIX TEPMO-
METPaX, KOTOPbIMM MOXHO M3MePSATb Bofee BbICOKME TEMNEPaTUpbl, YeM PTUTHbIMM.

Fannui o4eHb BOCTPEbOBaH B MOAYNPOBOAHWMKOBOW MPOMbILLNEHHOCTH, B KOTOPOW M1C-
N0Nb3YHTCA apCeHna v HATpUA rannuns. [na nonydeHns noaynpoBOAHMKOB TpebyeTcs MeTasnn
04YeHb BbICOKOW CTemneHn 4ncToTbl — A0 99,99999%. MonynpoBOAHMKIA HA OCHOBE ranauns
paboTaoT B CBETOM3NYYAOLLIMX OMOAAX, B N1a3epaX, AaLWMX CMHee 1 UnbTpaduroneToBoe 13-
NyyeHune, B conHevHblx baTapesx. bnarogapsi pesko Bo3pocluemMy npov3BoACTBY LEeHa Ha ran-
i yuctoTon 99,9999% ynana ¢ 3000 gonnapoB 3a 1 kr B 1959 r. oo 320 gonnapos
B anpene 2013 r. MvpoBoe NPoW3BOACTBO rafnns coctasnseT okoao 200 ToHH B rog.

[annmi MoxeT pacnnaBuTbCA
B TEnson pyke.
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'PYIMNMNA BOPA

BopocunukaTHoe cTekno

(Pyrex) wunpoko ucnonb3yercs ang
U3roToBsieHusi nNabopaTopHoun

u bbITOBOW NocyAbl, KOTOPas He
boutcs OTKPLITOro OrHs.

Kpuctannei oguga
HBTPHS, aKTUBMPOBAHHbLIE
TannweM, UCNoNb3yT NpK
papuorpaduyeckon
AMBrHOCTUKE MHOTHX
3abonesaHni.

NonynpoBogHWKM Ha
ocHoBe rannusa paboraloT
B CEETOM3NYYaWmx
Auopaax, B nazepax,
AAOWMKX CHHEE

W yneTpaduoneTosoe
W3NYYeHue.

BeHrannckue oruu
copepxar
nopowkoobpa3xbIi
aNOMUHHA,

ToHKOIR NNeHKoR,
coaepxaleit WHANA,
NOKPbIBAIOT BETPOBbLIE
cTekna camonetoB. Mpu
NpoXoXAeHWW Hebonblioro
TOKa BbIeNAeTCA Tenno,
KOTOpOe He A3eT cTexny
obnepeHeTs.

AnoMunwii obpasyer Gonee
CTa MHHEpanoB.

Kepamuuyeckmne nnacTuHbi W3
KpMCTannuyeckoro kapbuaa
bopa (coegunenne Gopa

¥ yrnepoga) ncnonb3yoT

B nyneHenpobHBaeMbIX
BpoHexunerax.
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WHauA

49

I n WHAud... nonydun csoe Ha3BaHUe nomomy, Ymo npuda-
em nJjaMeHu 2a308oU 20pesiku 20/1yboe oKpawusaHue, 3a-
“HAM“ Bucswee om ceolicmeeHHol emy UHOU2oBO-cuHel cnek-

mpaseHoU Yyepmel...
114,82 L. V. MeHdenees. OcHOBbI XUMULU.

Knapk, r/T 0,25

MnoTHoOCTb, r/cM3 730 B 1863 r. B HemelKoM «KypHane npakTUYecKon XuMum»
t nnaBnenus, °C 156,6 NOsBMIOCH CoobLieHWe aupekTopa Metannyprudeckoin naco-

paTopun Mpanbeprckon ropHom akagemnn MepanHanaa Panxa

(1799—1882) 1 ero accucTeHTa MepoHnuma Teomopa PuxTepa

(1824—1898) 06 0TKPbITVN HOBOIrO MeTanna. [pv aHann3e MecTHbIX NOMMETANINYECKUX PYa

«Mbl MOYYNIV B CNEKTPOCKOME CTOSb SPKUK, PE3KUKD U YCTOUUYMBYHD CUHIOH JIMHWKO, UTO Be3

KoNebaHWn NpuLLAM K BbIBOAY O CYLLECTBOBaHWUM HEM3BECTHOrO METasna, KOTOPbIA Mbl Npea-

NaraeM Ha3BaTb NHAVEM». KOHLEHTPATbI COME HOBOrO 31IEMEHTa 0bHapUXMBanmCe bes crnek-

TPOCKOM3 — MO WHTEHCUBHOMY CMHEMY OKPALUMB3HWUKO MIBMEHWU FOpesiku. 3T0T LBET bbin
0YeHb MOXOX Ha LiBET KPacuTens MHOWIo, OTCHA3 — H33BaHWE 3/1EMEHTA.

VKo — peakuin 3nemeHT, OH He 0bpa3yeT CBOMX M1HepanoB. [101yyatoT ero 13 0TX0A0B

¥ MPOMEXUTOYHbBIX MPOAYKTOB NMPOW3BOACTBA LUMHKE, CBMHLA 1 0/10Ba. VIHAW Nerko nnaBuTcd

NPV HEBBICOKOW TEMMEePaTYpe W MCMNOMb3YETCS KaK KOMMOHEHT NErkoniaBKyx NpUMoeB 1 CriaBoB.

ToHKQW TOKOMPOBOASILLEN MIEHKOW, COAEPXKALLEN MHOMIA, NOKPbIBAtOT BETPOBbLIE CTEK/3 CaMOSIETOB:
NpKY NPOMNYCKaHUM HebO/bLIOro TOKa BbIAENSAOWEECH TEMNIO He O3eT CTekny obnedeHeTb.
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KcTaTwk, ToUHas TeMnepaTtypa erc nnaeneHud, 156,5985 °C, dBnseTcd 0OHOM 13 OMOPHbIX
TOYeK MexxayHapoaHOW TemnepaTupHoOM WKasbl. VIHOWA 0YeHb XOPOLLO OTPaXaeT CBET U He
TYCKHeeT Ha Bo3ayxe. [103ToMy MM MOKPbIBAKOT 3epKana TeneckonoB 1 NpoXKekTopos. CMech
OKCVA0B UHANS 1 0/10Ba 061343eT HeobbIYHbIM CBOMCTBOM: OHA MPO3PaYHa 1 XOPOLLO NPOBO-
OUT 3NEKTPUYECKNIA TOK. 3TO CBOWCTBO MCMOMb3YKT B MPOW3BOACTBE 3/1EKTPOHHbIX AMCMe-
€eB — O[HOW 13 OCHOBHbIX 06/1aCTeN NPUMEHEHUS NHOUS.

MvpoBoe Npon3BOACTBO uHAnS B 2012 1. coctaBuio 670 TOHH.

. TANHA
Tl AHFAUNCKN DU3KK 1 XUMUK Y. KpUKC, n3ydas oTxodbl cep-

- HOKWC/IOTHOMO NPOW3BOLACTB3, 3an1can 7 MapTa 1861 r. B cBoeM

TM""“ NabopaTOpHOM XUpHane: «3eneHas MMHNS B CNekTpe, AaBae-

204 38 Mast HEKOTOPbIMY MOPLIMSIMI CENEHOBbIX OCT3TKOB, He 0byc/oB-

! JIEH3 HW CEepoW, CeneHoMm, TeANypoM; HU KanbuueMm, bapuem,

CTPOHUMEM; HU KanueMm, HaTpueM, autnem». [1ecTBUTeNbHO,

Knapk, r/t 085 310 Bbina MMHMS HOBOrO 3MeMeHTa, Ha3BaHMe KOTOPOrO NPON3-
MnotHoct, r/cM® 186 goneng ot rpey. thallos — 3eneHas BeTeb.

tnnaenekus, °C 3038 Tannmm — Nerkonnaskuin MeTans, a ero

amanbrama (Cnnae c pTUTbiO) MMEeeT pekop-

[OHO HW3KUIO 0151 CN1aBoB TemMnepaTypy nnasneHns: muHyc 61 °C. Kpuctan-

Nbl VOANOE HATPUS, aKTUBUPOBAHHbIE Ta/IMEM, A3HOT SPKME BCMbIWKN Mpu

NON3aAaHMN YaCTUL, BbICOKOW 3HEeprn. Takune KpUCTansbl MCNOb3UT B Ka-

UeCTBE CUMHTWANATOPOB NPW PaaMorpadmnueckon AMarHoCTUKe MHOMMX 33-

BonesaHwn.

B 1907 r. utanbaHckuin reonor 3Hpuko Knepuum (1862—1938) pas-
paboTan CoCcTaB O4YeHb TSXKENOoW >KMAKOCTW. XKuakocTb Knepuum — BoO-
[HbI PACTBOP Ta//IMEBbIX CONet MUPaBbMHOM 1 MaNOHOBOW KMUCNOT. 113 BOAHbIX PaCTBOPOB
3T0 CaMasl TSKenast XWAKOCTb: ee MAOTHOCTb MOXET A0oCTuraTb 5 r/cm®. B Hel nnasatoT
FPaHWT, KBapL, KOPYHA. Ee npuMeHsaoT ONng pasfeneHns TBepablX NopolKoobpasHbIxX Be-
WeCcTB WAV N onpegenenns nx nnoTHoCcTU. OHa BbICOKOTOKCMYHA, KaK BCE COMM Tanms.

MvpoBoe Npon3BOACTBO Tanng B 2012 1. coctaBwio 10 TOHH.

Tannun Ha Bo3ayxe
BbICTPO OKUCASETCS.

TAJMH MOAYYAT KAK MOBOYHbIN
MPOOYKT NPOM3BOACTBA MEAH W LIHHKA.
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6 YInEPo

Yenepod... ecmb 371emMeHm, obwjud yesiro, Beuyecmsam, Ko-

maopele U3 He2o Mo2ym beime No/IyYaemMsl, U mem Beujecmsam,
y”IEPOA U3 KOMOPbIX €20 MOXHO NoNY4Yume. Yernepod Moxxem NpUHSMeb
12 O'] opmy yens, Ho g8ns9emcs U B (hopMe asMasa u 2pagumad.
! J. V. MerHdenees. OcHOBbI XUMULU.
Knapk, r/T 200
MnotHocTb, r/cm3:
Pycckoe Ha3BaHMe 3TOr0 3/1eMEHTa 03H3Y3ET «POXKA3H-
alimas 3,52 W1 yronb». MeXkayHapoaHoe Ha3BaHWe MPOoWCXoOuT OT 13-
rpagur 2,27 TUHCKOrQ carbo — yronb, CBS33HHOIO C [OPEBHVM KOPHEM
t nnaBneHus, °C 3550

kar — OroHb. anepona B 3eMHOW KOpe nnb COoTble o npo-

LeHTa. Ho 6e3 370ro 31eMeHTa HeBO3MOXKHA KN3Hb. anepon
BXOAWT B COCTaB MPAKTUYECKN BCEX OPraHN4YecKnX COeAVHEHWI, KOTOPbIX N3BECTHbI OBCATKN
MWISIVOHOB. [1pV FOpPeHUn aToMbI Jriepona coeUHATCA C aTOMaMM KUC/opoaa v npeBpa-

WAKTCA B Yrnekucnsii ras. A npu HarpeeaHun 6e3 noctyna
BO34UXa MHOrMe OpraHnyYeckne CcoeanHeHust MNpeBpaLLaTCH
B Yrofib, Hanp1Mep B APEBECHbIV. ECIM 0BT KPENKOW CepHom
KIUCNOTOW C3XapHUK NyUOpY, OH3 TOXXE MPeBpaTUTCd B Urofb.
Yrnepon — rnaBHas COCTaBHasA YacTb Urng, HedTw W npupoa-
HOro rasa. B Bmae conen yronbHom KMCnoTbl — KapboHaToB —
yrnepof BXOAMT B COCTAB MHOTVIX MMHEPAasIOB, B YAC/IE KOTOPbLIX
Mef1, U3BECTHSK, MPamop, O0N0OMUT, Manaxut. OKono ABUX TpW-
JIMOHOB TOHH Yrnepoaa CoOepXXUTCs B aTMocthepe B COCTaBe
UrnexKncoro rasa v B AeCATKN pa3 bosiblle PacTBOPEHO B BOAE
MOPEN 1 OKEaHOB.

HeMHOoro oTMYaeTcs OT a8/IMa3a Mo CTPOEHNIO APYras OYeHb
TBEPAas Pa3HOBWOHOCTb Yrnepoaa — NoHCAennuT. Kak noka-
3371 pac4yeTbl, B OTCYTCTBME MPUMECEen NOHCOenVT bbin bbl
B MOMTOP3 Pa3a TBeEPXKe aMa3a. Y rpaduTa ConCToe CTPOEHNE,
ero Kp1cTann noxoX Ha CTOMKY bymary, KoTopas TpyaHo pe-
YKETCS, HO JIErko PacChINaeTCcs Ha OTAeNbHbIe Cou.

113 rpauTa OenakoT He TOMbKO KapaHOaLWW, HO W 31eKTpo-
Obl 019 BaTapeek, KOHTaKTbl 15 3/1eKTPOMOTOPOB, TUMXA 44
NAaBKW METaAM0B, BKN3AbIWW AN NOALNMHNKOB, CONa PakKeT-

BpunnnaHToBble cepbrn Mapum-AHTYaHETTbI.
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OanH 13 TakK Ha3bIBAEMbIX reoe3nyeckimx KUnosoBs, CO343HHbIX CDQJ'IHE‘DOM,
COCTOWT 13 NPaBUbHBIX FEOMETPUYECKUX huryp.

HbIX OBWUraTenen 1 OeTann KOHCTPYKLUUMA aTOMHbIX peakTopoB. [obbiua rpaduta npubnmxa-
eTCd K MUIMOHY TOHH B rof!

B nnameHn cBeun SpKo CBETATCA MefbuYalline PackaneHHble YacTuLbl Yrnepoaa.

[py HeQOCTaTKe BO3OUXa OHW 0Bpa3yraT caxy. VI3 caXku AenatoT XYAo>KeCTBEHHbIE U TW-
norpadckre Kpacky, TOHepbl ANS 33MpaBKW f133epHbIX NMPUHTEPOB U KCEpOKCoB. B Bonblumx
KONMMYeCTBaXxX Caxa MCMNonb3yeTcs npy NPon3BOACTBE Pe3NHbI.

Jlerkui, NopucTbIN, Kak rybka, aKTUBMPOBAHHbBIV Yrofb COAEPXKUT OrPOMHOE KOMMYECTBO
MefbyYanMX Mop M KaHanoB. TakoW Yrofib UCMoMb3YT A9 QUUCTKM BO3OYUXa W MUTHEBON
BObI, Caxapa W CNVpTa, ANS U3BNEYEHNS M04a U3 HE(DTAHbIX BOA.

HeoXXnaaHHOCTbLI0 CTano oTKpbITME B 1985 . HOBOW pa3HOBWMAHOCTL Urnepoaa — bak-
MWUHCTEPQYUNEPEHa, Ha3B3HHOMO B YeCTb apxuTekTopa Puyapaa bakmuHcTepa @ynne-
pa (1895—1983). 370 «wWwapwk» 13 60 aTOMOB Yrnepoaa, NoxXoxuin no CTPoeHUo Ha GyT-
BONbHbIN  MAY, UMeHblleHHbIn B 300 mMunanoHoB pa3 (12 natuyronbHukos u 20
LEeCTWUYroNbHMKOB).

CyLLECTBYET MHOXECTBO 33MKHYTbIX CTPYKTUP C APYriM YMCIOM 3TOMOB Uriepoaa, Ao
HECKOMbKNX COTEeH. BeckoHeuyHo pa3HO0bpasHbl TaKXKe MOCTPOEHHbIE W3 aTOMOB Urflepoda
HaHOTPUbkK. B nocnenHwe rogel bblna 0TKPbITa HOBas (hOpMa Urfiepofa — rpadeH, CeTka 13
aTOMOB Yr/niepoaa TO/LWMHOW BCero B oAmMH atoM. [1peinonaraeTcs, YTo Ha ero 0OCHOBE MOXKHO
ByneT co3aaTh CUNEPMUHNATIOPHBIE TPAH3UCTOPbI U Apyrne YCcTponcTBa.
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PaanoakTvBHbIM 130Ton yrnepoaa “C ¢ nepvoaomM nonypacnana 5730 neT HenpepbIBHO
0bpa3yeTcy B BEPXHUX CNOAX aTMOCHEpbI No4 AeCTBUEM KOCMMYECKOro 13nyyerus. Mo ero
COMEpPXXaHn B 0b6bIYHOM Urfepofie MOXHO, HaMpuUMEp, ONpedennTb, KOoraa ropen Koctep
NepBOobbITHOMO YenoBeka WK Bbln M3roTOBNEH NOAHSATLIN CO AH3 MOPSA OPEBHUI KOPabib.

B Tene yenoseka maccon 70 Kr coaep>XnTcs npumepHo 15 Kr yrnepoaa.

KPEMHHIA

S.
I Kak yenepoa cocmasnidem eJ/iasHyro U ype3BbIHalHo Cy-
KPEMH"“ uecmseHHYRO 4acmeo XKUBOMHbIX U pacmume/lbHblX Beujecms,
maK KpemHUU cocmassigem CYUeCmBeHHYH COoCmMasHYH
28109 4acme 3emM/IucmelX, B 0CObeHHoCMuU c0pHbIX, M. e. KaMeHU-

CmbIx 06pa3oBaHUl 3eMHOU Kopeb!.
Knapk, r/T 282000 L. V. MeHdenees. OcHOBbI XUMULU.

MnotHoCTb, r/cM® 2,33

tnnaesneHus, °C 1414 3 3
MNocne KUCNOPOA3 KPEMHWUW — CaMbll PACMPOCTPaHEH-

HbI 31emMeHT B 3eMHol kope. OH 06pasyeT MHOXeCTBO MWu-

HepasioB. B 0OCHOBHOM 370 a/IKOMOCWINKAThI, COOEPXKALLNE KPEMHWNI, 3TFOMUHNIA 1 KUCIOPOL,
3 TaK>XKe pad APYrmx 3/1EMEHTOB, Yallle BCEro HaTPUM, Kanui U MarHnn. 13 antoMocunmKaTos
MOCTPOEHa MOJIOBMHA 3eMHOW KOpbl. CaMble pacnpoCTPaHEHHbIE U3 HUX — MOMeBble WNaTh|,
FNHBI, CIOAbI.

CaMopoaHbI KPEMHUA — reoforndeckas pefkocTb; ero MyKpo-
CKOMMYecKne BKIOYEHWS B pyrie MyUHepasnsl Halwnm B 1967 . B Sky-
TN — Ha ceBepo-BocToke Poccunckon Menepaumn. A B8 2012 1. rpyn-
Mo POCCUNCKNX U 3BCTPUNCKNX TEOXUMWKOB CaMOPOLHbLI KPEMHUN
bbln 0BHapYXeH B NYHHOM MeTeapuTe (OH Bbln BbIBUT C MOBEPXHOCTM
J1yHbl yaapom acTeponaa v 3aTem nonan Ha 3emnta).

[lparoueHHble KaMHWU Bepusin, akBaMapuWH, rpaHaT, nsympym, To-
na3s, TYpMannH, LUMPKOH — 3TO TOXE CUANKATbI. BbicylmBaHWEM pac-
TBOPa KPEMHWNEBOW KWCIOTbI MONYYSKT CUIMKATeNb, KOTOPbIN CAYXKUT
XOPOLWKM ocylumTenemM. Ero npuMeHsoT 014 0CYULKK BO34UXa U ApY-
rAX rasos.

KBapL, — 3T0 AMOKCKA KPEMHWNS; FOPHbIA XpYCTallb, 3METUCT, UMTPUH, 3BaHTHOPWH, ALLUM3,
TUFPOBbLIV 1183 U OP. — Pa3HOBWOHOCTW KBapLE, HEPEOKO OKPALIEHHOro NpUMecaMu. YnCTbin
BenbI NECOK Ha MAsXe — 3TO YNCTbIN KBapL,. A KBapL, C NPUMECSAMU — 3TO KPEMEHD.

3 yncToro nnaBeHoro KBapLa M3raToBAAKT N13bopaTopHYUK NMocyay, KOTopas He 6ouT-
CS HW >K3pbl, HX X0/1043: KBapLEeBYH TPYbKY mnn npobupky MOXKHO packanuTb Aobena, a no-
TOM OMYCTUTL B BOAY, 1 OH3 HE MOTPEeCcKaeTcs.

KpurcTannmyecknn KpeMHMM.
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KBapLeBoe CTek/10 MPOnyckaeT y/ibTpathuroneToBoe M3nyde-
HVe, MO3TOMY M3 KBapLa LenatoT NaMrbl, 13nyuarolwme yibtpa-
(OVONETOBbI CBET.

KpemHun B cBOBOOHOM BWAE BrnepBble Bbldenvn (B Buae
aMopdHOro NopoLLKa) B 1824 r. weenckuin xumrik 1. 9. Bepuenuyc;
OH >Ke MOHSAN, YTO KPEMHUA — XUMUYECKUI 3NeMeHT. PYcckoe Ha-
3B3HME KPEMHMSA MPOM3OWA0 OT CT3POC/A3BSAHCKOrO  C/I0B3
«KPEMEHb» — TBEPAbIl KaMeHb. T3KOBO >Xe MPOUCXOXOeHWe Na-
TVHCKOrO Ha3BaHMs 3nemMeHTa silicium (M MeXxayHapoaHOro CroBa
«CUNMKATY): silex — KaMeHb, BUNBbPKHYIK, 8 TakxKe yTec, ckana. Mo-
HATHO, UTO CKaslbl U3 MATKUX KAMHEeW He bbIBataT. 3T0 »Ke KOpeHb —
B TAKUX TEPMUHAX, KaK COAEP>XKaLlMe KPEMHUI CUINKArenb, Chuin-
KOHbl 1 Op. OT NI@TUHCKOMO Ha3BaHWS MPOM30LLIO U aHTIUIACKOE
silicon — kpemHun. MNostomy Silicon Valley cneqyet nepeBoanTb
TONBKO KakK «KpeMHMeBas A0MHa», HO HUKAK He KaK «CUMKOHO-
Basi»: CUAMKOH (aHrn. silicone) — 3T0 KPeMHMUIAOPraHWJYeckuin no-
nnmep. CUIMKOHbBI BXOAAT B COCTaB Mace/s1, CMa30k, Kayuykos, CMOJ],
FePMETVKOB, OX/IaXKA3HOLLMX XKMAKOCTEW, NeHoracuTenen 1 ap.

KpeMHuN — 0643aTenbHas COCTaBHas YacTb CTEKN3, U3 KOTO-
poro AenarT bbITOBYKO W N13bopaTopHYro nocyay, annapatbl Ang
XUMUYECKUX 1 (DaPMaLEBTUYECKIX 33BOL0B, XULOXKECTBEHHbIE 13-
0envs, okHa B goMax v B TpaHcnopTe. CneumanbHasd 06paboTka
npuaaeT cTekny ocobyro NpoYHOCTb.

AMETUCT — PO30Bas WU KPacHO-(NOMETOBAS
Pa3HOBMIOHOCTL KBapLa.

YncTbI Necok
cocTout
N3 KBapUa.
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OueHb BbICOKMMMW 3KCMIYaTaLMOHHBIMI CBOVCTBaMM
06/134310T CUAMKOHOBBIE Kayyyku. B KocMeTrKe Haxooat
NPUMEHEHNE CUINKOHOBbIE TPAHCMMIAHTATbI.

Bo BTopon nonoBuHe XX Beka BCe bonbliuee Konnde-
CTBO KPEMHWS BbICOKOW CTEMNEeHN OYNCTKI NoTpeboBanoch
[N NPOMBILLMIEHHOCTI NONYNPOBOAHNKOB, COMHEYHbIX Ha-
Tapew, KBapLEBbIX YaCcoB.

MuvpoBoe Npon3BOACTBO KpemHud B 2012 1. cocTa- -
BWIO OKOMO 7,6 M/H TOHH. HO BbICOKQUYMCTOrQ Kpem- 2
HVA MoMYyaroT HAMHOro MeHblle — nopgaaka 30 Toicay
TOHH B rof.

KpeMHUI 9BNSETCS XXM3HEHHO BaXXHbIM 3/1EMEHTOM
[NS1 HEeKOTOPbIX OPraHnM3MOB. M3 pacTeHun ero KOHLEeH-
TPVPYHOT XBOLLM W 313KK, U3 MOPCKUX OPraHnW3MoB — au-
aTOMOBbIE BOOOPOCAV, PaaMonapun, rybku.

ColepXaHve KpeMHNS B OpraHi3Me CpefiHero Jesno- s

BEKa — npumepHo 1,5 T. W

[bIMUaThIZ KBapL, — PayxTonas.

..m.u-.n-\-u‘mm\nmmn

Ly W

KBapueBas n1amna n3nyyaeT ynsrpaduroneToBbIn CBeT.
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TEPMAHHH

G e HQDOCDQaCmBQHHO 30 KpeMHuUemMm cnedgem mom 3Kacusiu-

yud, unu eepmMarul Ge = 72, Komopozo ceoUCcmBa MOXHO bbl-

rEPMAH“ﬁ /10 npedyeadame N0 NepuoduyeckoMYy 3aKOHY paHee mo2o
(B 1871 2.), kak npog. K.BuHknep (1886) Bo ®pelibepee (Cak-
72,59 COHUSI) OMKPbLLT 3Mom 31emeHm B ocoboll cepebpsHol pyde,

Ha3s8aHHOU apeupodumomM Ag,GeS.,,

Knapk, r/T 15 L. V. MeHdenees. OcHoBbI XUMULU.

MnotHocTb, r/cM® 532

t nnaBneHums, °C 938,2
3InemMeHT Ne32 bbl1 NpenckasaH

0. . MeHpeneesbIM (0H Ha3Bas ero 3ka-
KPEeMHVEeM) 1 OTKPbIT B 1885 r. HeMeLKUM XMMUKOM KnemeHcom Anek-
caHgpom BuHknepom (1838—1904). CHavyana MeTann npvobpen ceoe
nM$, 0aHHOE eMy B YeCTb POAMHbI BuHKNepa. A rnaBHoe — OH NpeBpa-
TUNCS B WCKIHOUNTENIbHO BOCTPEeboBaHHOE BeLLeCTBO. bbina YTouHeHa
v GopMyna M1MHepasa, B KOTOPOM ero Briepsble 0bHapyxumn: Ag,Ges,.
XOTS repMaHua B 3eMHOM Kope bonblue, Yem, Hanpumep, MonmnbaeHa
N BONb(MPaMa, COBCTBEHHbIE MUHEPAsIbl TEPMAaHNS PEKW, 1 OH OTHOCUT-
CA K TaK Ha3bIB3EMbIM PACCESHHBLIM 3/1EMEHTaM. [101YYatoT repmMaHnii
Kak noboyHbI MPOAYKT NepepaboTku nonmmeTanandecknx pyd. VHte-

[epMaHUM 33HVMAET MPOMEXYTOUHOE
MOJSIOXKEHVE MeXAay MeTasnamu
N HEMETaINamu.

PECHO, YTO MHOro repMaHus (0o 1-2%) cooep>XnTcst B 30/1e OT CXKUraHUst KAMEHHOro yrnsi.
['lo CBOMM CBOWCTBAM repMaHii 3aHUMAET MPOMEXYTOUYHOE MECTO MeXXAY TUMUYHBLIMU METANNA-
MW 1 HEMETaNaMn. Hanprmep, 31eKTponpoBoAHOCTb repMaHig B 300 ThICAY pa3 MeHbLLE, YeM U Me-
[, N OH SBNAETCS TUNMYHBIM NMOAYNPOBOOHVKOM. VIMEeHHO no3Tomy B 1947 1., KOraa Hadana passu-
BaTbCH PAANO3NEKTPOHHAS MPOMBILLIEHHOCTb, Ha OCHOBE repMaHKst bbin CO30aH NepBbIi TRAH3NCTOP.
Co BpeMeHEM KPEMHUI BbITECHW FEPMaHUI 13 TPAH3UCTOPOB, HO A5 FTePMaHNS HALLIMCH
HOBble Ba)KHble NMpuMeHeHus. OKa3anochk, YTO HeNnpo3padHble AWUCKK 13 repMaHms XOpOoLLUIO Npo-
MYCKAKT MH(PPAKPACHOE N3NYYeHne 1 NoToMYy He3aMeHMbI B MPoV3B0OACTBE NP1BoPOB HOUYHOIO

BMOEHNA — «TEersioBN30POB».

JMOKCH], TEPMAHMA |IMEET QUYEHb BbICOKM
[MTOKA3ATEJIb TMPEJIOMJIEHV4A
W WCNOJb3YETCA B NPOM3BO/CTBE BOJIOKOHHOH OMTHKM.

B anepHo hr3nke repMaHnn MCNob3yroT KaK AeTEKTOP raMMa-m3nyyenmns. HyxxeH repma-
HW 1 B MPOM3BOACTBE COMMHEYHbIX 3/1IEMEHTOB 419 CNUTHWKOB. COOTBETCTBEHHO, B MOC/IEBOEHHbIE
rOfbl €ero NPOM3BOACTBO HaYas0 BbICTPO pacTw. Tak, € 1945 no 1949 1. nony4yani BCEro HECKO/bKO
COTEH KMMOrpamMMOB repmaHvd B rog, a B 2012 1. ero M1MpoBoe NPon3BOACTBO COCTaBMM0 128 TOHH.
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s n 0OnoBo Bcmpevyaemcs B npupode pedko, B XKU/1ax dpeBHUX

nopod, NoYmu UCK/KYUMesibHO B BUJE OKUCU SnOZ, Haswl-

0 "080 Baemol 0/10BSIHHbIM kaMHeM... OKUCb 0/108a BOCCMAHAB/IUBA-

emcs BecbMa Jieeko, Upe3 HaepesaHue ¢ yaiem, B Memasiu-

118,69 yeckoe 0n1080. Ommo20 071080 3HAAU euwje B dpeBHOCMU,

U ewje ¢uHukusiHe Be3nu [e2o] u3 AHenuu... 01080 Msede ce-

Knapk, r/T 23 pebpa u 30/10Ma, U MOosIbKo CBUHeY NpeBocxodum e2o 8 3MoM
MnotHoctb, r/ecm® 729  OMHOWeHUU.

t nnaBneHus, °C 2319 L. V. MeHdenees. OcHOBbI XUMUU.

OnoBo — 0OMH 13 CEMW METaNNoB, U3BECTHbIX C APEBHUX BPeMeH. PUMnsHe 010BO Ha-
3bIBa/M plumbum album — 6enbIM CBUHLIOM, B 0TAnYMe oT plumbum nigrum — YepHoro, W
0bbIKHOBEHHOIQ, CBMHLA. XUMUYECKWI 3HaK 014 0/10B3, SN, NPOMCX0OMT 0T N1aT. stannum; 3710
C/IOBO CB$33HO C C3HCKPUTCKUM St3, 03HAUaLLIMM «CTOMKWUA», «MPOYHbIN». Pycckoe CnoBo
«010B0O», BO3MOXHO, MPOM30LLII0 OT rped. alophoys — 6enbi, Y4To UkasbiBaeT Ha LBET MeTas-
na. B pycckni a3bik oHo nonano B Xl BeKe 1 03HaYano Kak 0/10BO, TaK W CBMHEL. PaHblue
BOOOLLE 3TV AB3a METanna Naoxo pasnudani. M o cvix nop B psae CaBsaHCKUX A3bIKoB (6on-
rapcKoM, cepbcKoM, XOPBaTCKOM, YeLLCKOM, MOSIbCKOM) CBUHEL, Y Ha3bIBAETCS O/I0BOM.

Cpasy 3aMeTHa BO3MOYHas NUTaHWLIA He TOIbKO 0/10Ba CO CBUHLIOM (3 MeTas/bl BHELLHE
JeCTBUTENbHO MOX0XKW: 063 TAXKenble 1 NerkoniaBkue), Ho 1 C UMHKOM. KcTaTi, NaTUHCKue
HA3BaHWs 3TVIX 3/1eMEHTOB (stannum, plumbum) YeTKo NPOCNEXNBAKTCSA B COBPEMEHHOM UTa-
NbSHCKOM 93bIKe: 0/10B0 — Stagno (YMTAeTCs «CTaHbO»), CBUHeL, — piombo; TO XKe B WCMaH-
CKOM: 0/10B0 — estafo («3cTaHbo»), CBMHEL, — plomo.

OnoBo 13peaka BCTPeYaeTCsl B CaMOPOAHOM BMAE, HO ropasao uvalle —
B BWAE COeOMHEHWI C KNCIOPOAOM 1 cepon. [1poMblLLINEHHOe 3HaueHne nume-
eT AMOKCWA 0/10Ba — MUHepasn KaccutepuT (0N0BSHHbIM KaMeHb). pekn Ha-
3blBafIX 0/10BO kassiteros; 0T 3TOro C/10Ba MPOM30LLIO W OpeBHee Ha3BaHWe
BpuTaHckMx ocTpoBoB — Kaccutepuapl: Tam O06bIBaNM 0M10BO, KOTOPOe OT-
TyOa NPUBO3WN HA MATEPUK BUHNKNALLLI. ONOBAHHbIE PUOHNKIA AHMAN NpK-
BJIEKA/IV BHUM3HWE APEBHUX PUMASLH U CTaAW O4HOW 13 NMPUYLH 3aXBaTa UMK

OnoBo — MArkWM NerkonnaBkuin MeTans, 0bnagarowni psgoM ocobeH-
HocTen. Ecnv nanouky 13 010Ba BbICTPO COrHUTh, MOXXHO UC/IbILLATh XapaKTEPHbIN TPECK: 3T0
TPYTCS Opyr o Apura kpuctanibl onoea. Huxe 13,2°C bonee ycrtondmea apyras Moanpuka-
LM 0N10Ba — TaK HasblBaeMoe cepoe 0/10Ba. CamMonpou3BobHbIM nepexon 6enoro onosa
B Cepoe COMpOoBOXAAETCS CU/bHbIM yBenndeHvem (Ha 25,6%) ero obbema, 1 MeTann pac-
CbINAETCd B MOPOLIOK. ITOT MPOLECC UCKOPSIETCS C MOHVKEHWEM TeMnepaTupbl; MaKCUMUMm
nocturaetcs npu =33 °C. Takown nepexon pe3ko YCKOPSAeTCs B NPUCYTCTBMK XOTH bbl HebOSb-
LLIOr0 KOMMYeCTBa CEpOro 0/10B3; OHO Kak bbl «3apaaeT» benoce. Hegapom 3ToT npouecc

OnoBAHHBI pYLHUK
BpuTaHCKMX OCTPOBOB. B Hurepun.

— 163
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OnoesiHHas Kopobauka,
1914 1.

Ha3BaNM «0NOBSAHHOW YymMar». CUMTAAT, UTO OH BbIN rNaBHOM NpUYWHOW rmbenn B 1912 r. 3Kc-
neamuum Pobepta CkoTTa K HOXKHOMY MOMCY: 0/10BOM BbIfv NasgHbl XXECTSHbIE EMKOCTY C TO-
MMBOM, ¥ Ha MOPO3e OHW NPOXUONINCS.

0/10B0 YCTOMYHBO K KOPPO3MM, HE TOKCHYHO,
N03T0MY 0/10B0M (MTOKPbIBAKOT XKECTb
KOHCEPBHbIX BAHOK
(«JTYD)KEHAA XKECTb»).

Cnnas 1/3 cBUHUA 1 2/3 onoBa («TpeTHKK») nnasutcs npu 182 °C — Ha 50° HuXe, Yem
YMCTOE 0M0BO, W Ha 145° HMxXe, yeM cBuHeL,. CnnaB UCNONb3YKT 415 NaNK1 MeTansos.

Ho Bosblie BCEro 0/10Ba pacxoayeTcs Ha nonyyeHvie BpoH3bl — CMiaBa 0/10Ba C Mefbk
N 6abbnTa — AHTUHPUKLMOHHOIO CMIaBa 0/10Ba C Medbtd, CUPbMOW, CBUHLUGOM W Ap. MeTan-
namu. OH Bbin HA3BaH B YECTb aMeprKaHCKoro 13obpetaTtens Vcaaka babbuta (1799—1862).
BabbuTbl NCNONB3YITCS B NPOM3BOACTBE NOALIMMHUKOB, TaK KaK OHW PE3KQ CHUXKAHKT TPEHVE.
[o cepeanHbl XX Beka 0/10BO LUMPOKO UCMOb30BaN0Ch 41 OTAMBA PAa3HO0BPA3HbIX OETCKUX
Nrpyllek, CaMble U3BECTHbIE N3 KOTOPbIX — OfI0BSIHHbIE CONA3TUKN. MMPOBOE NPON3BOACTBO
onoBa B 2012 r. coctaBuno 230 TbICAY TOHH.
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CBHHEL

Pb BHewHuU BUJ CBUHUG, KOHEYHO, U3BECMEH BCSIKOMY...

CcuHeBambIU uBem U Memasu4yeckul b/1eck CBexezo pas-

[B"HEu pe3a CBUHUA BbICMPO UCYe3am NpU COXPAHeHUU HA BO3-
dyxe... Ezo mMsekocme nposisisiemcs 8 mol 2ubkocmu, Ko-
207,2 MOpYH UMM CBUHUOBbIe MPYbbl U AUCMbI, B MOM, YMO
CBUHeY pexemcsl HOXO0M, U B MOM, YmMo OH nuuem, ocmas-
Knapk, r/T 14 71551 Cepytro 4epmy.
MnoTtHocTb, r/cm® 11,34 [. V. MeHdeneeB. OcHOBbI XUMUU.
t nnaBneHums, °C 3275

CBWHEL, OTHOCKTCH K CEMM METa1aM, U3BECTHbIM B ApPEB-
HOCTW. M 3TO He UaMBUTENBHO: U3PEKa CBMHEL, BCTPEYaeTCs B CaMOpPOOHOM BUAE; BbINa-
BUTb €ro 13 CBMHLIOBOW pydbl TaKXKe HEeCNoXHO. [ pekin Ha3biBanu 370T MeTann molybdos.
MpOMCXOXOEHNEe PUCCKOr0 CNOB3 «CBUHEL» HESACHO. AHTIIMMCKOe Ha3BaHWe cBuHUa lead
1 ronnaHackoe lood, BO3MOXHO, CBA3aHbI C HAWWMM «IYAUTbY, XOTS AYAAT 010BoM. CBUHeL
He TO/IbKO TSHKeNbIW, HO 1 MATKUIA, OCTaBASKLIMIA CepbI cnen Ha bymare; no-HeMeLKW Ka-
paHaoaw — Bleistift, 4OCNOBHO — CBWHLOBbLIM CTEPXEHb. J1aTMHCKOe Ha3BaHME CBUHLA
plumbum gano aHrauirckoe cnoBo plumber — BOAONPOBOAUVK (KOrA3-TO CTbIKM TpUb 3a-
LeNbIBaNM MArKMM CBUHLIOM).

B 3eMHOM Kope CBUHLA ThiCAYHbIe A0/ NPOLEHTa, HO ero ropasao bonblue, Yem bamkam-

lwmx cocefevt no MNepuodmdeckon Tabanue — 301073, PTYTU U BUCMYTE. 3TO CBA33HO C TEM,
YTO M30TOMbl CBMHL 9BASKOTCS KOHEYHbIMKM MPOAYKTaMWU pacnaga UpaHa
1 TOpUS, TaK YTO COOEP KaHMe CBMHLIA B 3eMHOW KOpe Mea/1eHHO YBeNnynBa-
NOCb B TeyeHve Munanapaos net. A Korga 3eMnd TObKO 0Bpa3oBanach,
B HEW 13 YeTbIpex CTabubHbIX N30TOMOB CBMHLA Bbl/ TONIBKO OAWH, CBUHELL-
204; cemyac e ero Bcero 1,4%. o HakonneHuo mnsotonos 2°°Pb, 2’Pb
1 2%°Pb B MHEpanax, Coaep Xallmx UpaH 1 TOPWIA, MOXXHO PacCUnTaTh, KOraa
[N3HHbIN MHEPan 0Bpa3oBancs.

|13BECTHO MHOr0 pYAHbIX MECTOPOXKAEHWM, BOraTbix CBUHLOM, MPUYEM
ero Nerko BblAeNWTb. [ NaBHbIA MUHEPan CBUHLA — FaNeHUT, OH »Ke CBUHLIO- Centiosas ﬂﬁfz i?:gaw' rpeuws,
Bblii BNECK, COBAMHEHNE CBIHLA 1 Cepbl. ECAI MONOXWTL KYCKM 3TOM0 MUHE-  Ha nyne Hanvcano: «/osw 370,
pana B KOCTep, TO Cepa BbIrOpPWUT 1 MOTEYET pacniaBneHHbI CBUHeL, (ope-

BECHbIN Yrolb MPEenaTcTBUET OKUCMEeHMO CBWHLA). [peamnonaratT, JTo BrepBble Hau
BbIMM3BWAM CBMHEL, U3 pyfd 8 ThiCad NET Ha3ad. B CBMHLOBbIX pPYAax YacTo HaxOOATCH TakxKe
meab, LUMHK, KagMmui, cepebpo, 301070, BUCMYT.

CBuHeu, 61ecTuT, Kak 1 apyrue MeTansbl, HO Ha BO3A4yxe BbICTPO NOKPbIBAETCS TEMHO-
CepbiM C/I0EM MPOAYKTOB OKMCAeHWs. CBUHEL, — OOWH U3 CaMbIX MArkux metannos. OH
NEerko L|apanaeTcs HOrTeM 1 MpOKaTbIBAeTCd B QUeHb TOHKWe NnCTbl. Ero nerko pacnna-
BWTb. 3T CBOWCTBA HAXOAWAW NPUMEHEHME C OPEeBHUX BPEMeH. 33 MHOMO ThiCAYeneTuin ao
HOBOW 3pbl B MeconoTamun, Ervnte U3 Hero oTaMBanu CTatyn. PumngHe 1M3rotoBnsnm us
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CnnaBebl CBUHLA C 0/I0BOM 1 CYPbMOW KOr4a-To WUCM0Sb30Banu 4ns OTMBKM TMnorpadckoro Habapa.

CBMHUA TPYbbl. TOHKMMY CBMHLOBbLIMY NIACTUHaMM 0BLLINBaAN JepeBsHHbIe KOPNYCca ApeB-
HUX Kopabnen.

CBuHeL, TSHKebI: OH B MOMTOPa Pa3a TSXKeSee Xenesa 1 BYETBEPO TsKenee antoMuHNS.
B cepeavHe XV Beka HemeLKWi 13obpeTatenb VoraHH 'yteHbepr (Mexay 1397 n 1400—
1468) 1cnonb3oBan CBUHEL, A5 OTMBKW BUKB; TaK MOSIBUIOCH KHUMOMeJyaTaHve; Brocnen-
CTBUM ["yTeHbepr MCNonb30Ba CMIaB CBMHL, 0/10B3 M CUPbMbI. TaKOW CNiaB B TeueHne Co-
TEH NET NPUMEHSANN BO BCEX TUMOrpadusXx.

W3 COEAMHEHHH CBMHLLA C APEBHMX BPEMEH

B KAYECTBE KPACHOM W BE/IOH KPACKH
HCMO0Nb30BAIH OKCHA (BMHUA — CYPVIK,

1 OCHOBHOW KAPSOHAT CBUHLIA.

MouTK BCE KApPTWHbI CTapbIX MACTEPOB MMUCaHbl KPAckamu, MPUroTOBAEHHbIMIU H3 OCHOBE
CBVHLIOBbIX Benun. B 1673 1. aHrInicKniA CTeKonbHbIN MacTep [Ixxopax PaBeHckpodT (1632—
1683), 006aBMB B COCTaB 0BbIYHOMO CTEKA OKCU[ CBUHLA, M306pen NCKYCCTBEHHbIM XpYcTarb,
KOTOPbIA NEerko MnaBuUTCs, NPeKpacHo nogaaeTcs obpabotke n 0bnagaeT ocobbiM baeckom,
NPUBAVXKAIOLWMM ero K HACTOsLLEMY FTOPHOMY XPYCTanto.
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Korga nosBWIOCh OrHECTPesibHOe OpyXXne, bonbluve KONMMYeCTBa CBUHLA MOLLIV Ha 13-
rOTOBAEHME NUNb 1 Apobun. M Toraa CBMHEL, Hauan acCoLMMPOBATLCS HE TOMBKO C TAXECTbHO,
HO W CO CMEPTESIbHOM OMAacHOCTHHD.

CoeaVHeHNs CBMHUA 900BWTbl. CBMHEL, HakamaMBaeTCsl B OpraHuaMe U C TPUdom u3
Hero BbiBOAMTCS. OH NOpaXkaeT NMOYKK, MbllLbl, HEPBHYK cucTemy, Mo3r. OcobeHHo onaceH
CBVHEL, ANs OeTel, TaK KaK BbI3bIBAET 33[eP>KKY B pa3BuTumM. CBUHEL, N1erko MOXeT NonacTb
B OPraHn3M C NUTHLEBOW BOMOW, EC/IM OH3 COMPMKACaAaChb C META/NIOM: B MPUCYTCTBUW Yrie-
KWCNOro ra3a B PacTBOP MeM/IeHHO NepexoamT PacTBOPMMLIN TMOPOKapboHAT CBUHLA.
B [lpeBHem PuMe, roe 409 nogadv BoAbl MCMOb30BaNW CBUHLIOBbIE TPYbbl, TAaKoe OTPaB-
neHne bbiNo BECbMa PacnpOCTPaHeHHbIM. [JoCTaTouHo, YTobbl B NUTPe BOAbl Bbl1 BCero
OVH MUNAUTP3MM CBUHLA — W NMUTbE T3KOW BOAbI CTAHOBUTCH QYEeHb OMACHbIM. 3TQ KOK-
YeCTBO CBMHLA Tak Manod, uYTo He M3MEHSIeT HM 33aMnaxa, HW BKUCA BOAbl, N TO/bKO TOYHblE
COBpPEMEHHbIe Mpubopbl MOFYT ero 0BHapuXntb. CBMHLIOBbIM OTP3aBAEHMEM HEKOTOopble
NCTOPVKM 0BBACHAKT 1 BONE3HEeHHOCTb PAaa PUCCKUX Liapen. TPaBWUAUCh B IPEBHOCTU He
TO/IbKO «CBWUHLOBOV BoAOW». CBUHEL, WMPOKO WMCMNOMb30BaNU MpY U3roTOBAEHWN MOCYAbI
(CBMHLIOBaS rna3ypb), CBMHLOBLIX 6enun.

Cenyac Takoe NMpUMEHeHVe CBUHLI CTPOXKaWLLIe 3anpeLleHo. benwna, Hanpumep, OenatoT
H3 OCHOBE OKCWIA LIMHK3 WK TUTaHa. Bo MHOMMX CTPaHax 3ampelleHo NprYMeHeHne TeTpas-
TUNCBWHLA Kak [063BKN K BEH3UHY.

HecMoTps Ha SA0BUTOCTb CBUHLIG, OTKA33aTbCH OT HEro HeBO3MOXXHO. CBMHeL, JelleB —

BABOE [elleBne antMUHKS, B AecdTb pa3 dellesne onosa. B 1859 r. dpaHuy3CcKui pur3nk
racToH MnaHTe (1834—1889) 1306pen CBUHLIOBbIN akKUMUNSATOP, a B 1886 T. MHXeHep ©3
Jtokcembypra MeHpu Trogop (1859—1928) 3HaunTensHo ero
ycoseplueHcTBoBas. C Tex nop 4719 U3roToBAEHUS akKyMyns-
TOPHbIX MA3CTVH M3PacX0A0BaNV MUMIMOHbBI TOHH CBUHLA. 3TO
BbI3bIBAET MHOMQYMC/IEHHbIE NPO6/EeMbI, CBA33HHbIE C 3arpsi3-
HEHVWEM OKpPUXXatoLlen cpefbl: CBMHel, [elleB, cobupaHve
1 NepepaboTka ero 0TXo40B HepeHTabenbHa.

Markmn 1 NN3CTUYHBIN CBUHEL, He PYKaBeroLlun B Mnpu-
CYTCTBUW BNArk, — HE3aMeHVMbIN MaTepuan anas U3rotosne-
HWS 0b0N0YeK 3NEeKTPUYECKUX Kabenew; Ha 3T Lenu B Mupe
pacxoayetcs Ao 20% cBWHUA. ManoaKTUBHBIN CBUHEL, UC-
NoNb3YHT A1 W3rOTOBEHUS KWCIOTOUMOPHOW annapaTypbl
0719 XMMUYECKOW MPOMbILAEHHOCTW. TSKenbIi CBUHEL, XOpOo-
O 33[epXXMB3ET rybutenbHble 09 YEN0BEeK3 W3NYYeHus,
1 NOTOMY CBUHLOBbIE 3KPaHbI UCNOMBb3YKTCS 014 33LUNTbI pa-
BOTHWMKOB PEHTIeHOBCKMNX KabyHEeTOB. B BOEHHOW TexHuKe —
0719 N3rOTOBMIEHWA LWPAMNHEeNW 1 CepaeYHnkoB nyib. B 2012 1.
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B cBUHLI0BbIX KOHTEI?IHeDaX XPaHAT 1 NepeBO3AT

NPOV3BOACTBO META/IMYECKOr0 CBWHLIA B MWPE COCTaBWIO
5,2 MNH TOHH.

PaAMNOaKTUBHbIE MpernapaTbl.



[PYINA A30TA

: Ao

[pasusnbHoe npedcmasnieHue 0b asome BO30yxa nosay4ya-

emcs mosbko moada, Ko2da y3Haem, Ymo B YUCMOM KUC/iopode

A30T XKUBOMHbIE He Mo2ym dosi20 »ume, daxke ymuparom, U 4mo

’| 4 O’] asom B030dyxa, Xomsl lUWb MedsIeHHo U Maso-nomMasny, 0bpasy-

! em pa3Hoobpa3Hble coeduHeHUS, Yacme KOMOopPbIX U2paem BaXK-
HeUWwyro posib 8 Npupode, 0COBEHHO B XKU3HU 0p2aHU3MOB.

Knapk, r/T 19
MnoTHOCTD, I/N 1,25
t nnaBnexHms, oC =210
t KuneHus, °C -196

J. V. MeHdenees. OcHoBbI XUMUU.

Bonee 200 net Ha3ag Y4eHble YCTaHOBWUIN, YTO B BO3AUXe

eCTb ras, be3 KOToporo HeBO3MOXHbI [bIXaHune 1 ropexve. Ero
Ha3Ba/IN «KWU3HEHHbIM BO3Ayxom». B 1772 r. WOTNAHOCKNA XUMUK, BOTaHWUK 1 Bpay [aHW3nb

Pesepdopa (1749—1819) ycTaHOBWUA, YTO NPU CXKUMEHWN B CTEKNISIHHOM
cocyfe cdochopa W Opyrix ropradrx BeLlecTs 0bbemM BO3AUXa UMeHb-
wancsa npumepHo Ha 20%. OCTaToK OH Ha3Bas «MCMOPYEHHbIM BO34Y-
XOM». B TOM e rogy aHrMnCKUm @usmnk 1 xumMuk 'eHpy KaseHauLu
(1731—1810) ypmanun v3 BO3AUXa KuUCopod (packaneHHbiM yrnem)
W yrnekuncnbli ras (Lenoysto). OCTaBLUMIACA ra3 OH Ha3BaN «yayLLIIMBbLIM
BO3AYXOM». [1pMOpUTET OTKPLITUS 330Ta OCTancs 33 Pesepdopaom, Tak
Kak KaBeHauL He onybnmnkoBan ceov HabnoaeHus. B 1787 1. dpaHuys-
ckun xummk AJ1. J1aByasbe UCTaHOBWI, UYTO COCTaBHble Y3CTW BO3OY-
X3 — ©KW3HEeHHbI BO3AUX» 1 «yayLAMBbLIN BO3OYX» — 3TO MPOCTble
BELLEeCTBa, TO eCTb B Ka>K[AOM W3 HMX eCTb aTOMbl TOIbKO OAHOr0 COPTa.
J1aByasbe Ha3Ban 3T rasbl KUCMOPOAOM M 330TOM (PpaHL. oxygene
v azate). CnoBo azote OH NPOV3BEN OT rpey. Zoos — XMBOW ¥ OTpULa-
TeNbHOW MpWUCTaBKW. J1aByasbe nMen B BUAOY «He MOAAEP>KMBAHOLLMN
XKN3HW»: B aTMOCHEPe 330Ta Mbillb U J1aBya3be nornbana, cBeuya racna.
Ho 0Ka3an10Ch, YTO Ha3BaHMe 3TO Heyaa4yHoe: a30T — BaXKHENLWWI 3ne-
MEHT >KWU3HW, OH BXOOWT B COCTaB Bcex benkoB v [AHK: B opraHusme
CPeHera YenoBeKka COAEPXXUTCH NPUMEPHO 2 Kr a30Ta.

CnoBo «a30T» CTan0 WHTEPHAUMOHANbHbIM, OAHAKO B HEMEeLKOM
93blKe a30T ¥ Cenyac Ha3bIBaKT «UAYLIMBLIM BellecTBoM» (Stickstoff).
J1aTnHCcKoe Ha3BaHWe 330Ta nitrogenium NpoucxXoauT OT Ap.-eBp. neter
WAV OT Op.-ervn. niter. 3TOT TePMWH MoMan B rpeyeckuii (nitron) n na-

/13 cocyma [1broapa, HamnoHeHHOro
XKUAKUM 330TOM, BbIHYAM NPOBKY.
Benbi oblM — Bfiara Bo3oyxa,
NPeBPaTUBLLAACS OT X0N043 B TYM3H.
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TaHK C Xnakum

6e3B0aHbIM 3aMMVIAKOM.

TUHCKUIA (nitrum); Tak B APEBHOCTU Ha3bIBaNW MPUPOOHUKD LWeoYs — CoAy, a nosgHee —
cenmTpy. Cenntpa — 370 COJMb 330THOW KUCOTHI.

Ha 3emne OCHOBHas MacCa 330Ta HaxOaMTCa B aTMocdepe B CBOBOOHOM BWE: BO3AYX
Ha 4/5 cocTouT 13 ra3oobpasHoro asoTa. B Monekyne asota N, ABa aToMa coeanHeHbl Apyr
C APUroM Tak NPOYHO, YTO Pa30pBaTh 3TY CBA3b UCKIIKUMUTENBHO TPYAHO. A UTObbI a30T BOLLES
B COCTaB KaKOro-HMbyab XMMMUYECKOro CoeAMHeHs, 3Ty CBS3b HeObXoanMO NpeaBapuTesbHO
Pa30pBaTh WM 0CNabuTb. [103TOMY ra300bpa3HbIf 330T 0UYEHb MHEPTEH W MPY 0BbIYHBIX YC0-
BMSX UCKITHOUNTENIBHO HEOXOTHO BCTYMAET B XMMUYECKME PeaKUWW. 3H3UYMTENbHO flerye npo-
NCXOOMT 0BPaTHbIM MpPOLECC — MPeBPaLLeHVe a30Ta, BXOAYLIEro B COCTaB Pa3/iMYHbIX Be-
EeCTB, B ra3006pasHbii «be3xxmn3HeHHbI» a30T. CBOBOaHbIM 330T BCeraa obpa3yeTcs npw
FOPEHNV BELLECTB, COAEPXKALLMX 3TAT 3/IEMEHT.

[NpeanonararoT, YTo 1 B BO3AUXe 330T 06pa30oBascs B Pe3usbTaTe XMMUYECKOW peakLmm
aMMUaKa C K1CNopoaoM. [1pon30LWLI0 3TO Ha PaHHKX CT3aMSX Pa3BUTUS 3emMu, Koraa B aT-
Moc@epe bblIo MHOMO aMMKMaka. AMMMAKa 04eHb MHOM0 H3 CaTupHe 1 KOnuTepe, HO Ha 3ThX
NMaHeTax HeT KMUCI0PoAa.

Manas XMMnJYeckas akTVBHOCTb r33000pa3HOro 330Ta Co34aeT bosbline npobnemsl Ang
BCEro >uBoro. Befb XXMBOTHbIE, B TOM YMC/E U YEN0BEK, «CTPOSAT» CBOW OPraHn3M M3 Uxe
FOTOBbIX BELLECTB, COOEPXALLUMX HEODXOOUMBIV UM 330T B «CBSI38HHOM» BUE B COCTaBE ML,
YKMBOTHbIE MUTBKOTCS APYrMMIN XKMBOTHBIMU 1 PACTEHUSIMI, 8 PACTEHNS MONYYAHOT NUTaTENb-
Hble BELLEeCTBa W3 BO34YUXa W MOYBbl. TONBKO CEbCKOXO3ANCTBEHHbIE KUMbTYPbl eXXeroaHo
yHocAT ¢ nofent okono 30 MUAIMOHOB TOHH a@30Ta. 3anachl a30THbIX COeAMHEHWI B MoyBe
YaCTMYHO MOMOSHAKTCS 33 CYEeT 0CObblX BakTepui, UMerLIMX NpeBpallaTb a30T BO34yxa
B Pa3/MuHble BeLLECTBa. HEKOTOPOe KONMYeCTBO a30Ta CBSA3bIBAETCS C KMCIOPOAOM NPy yaa-
pe MO/HMI. Ho BCero 310ro HeoCTaTO4YHO, M a30THble YOobpeHns HeobXoammo perynspHo
BHOCWTb H3 MONS: OHX UIPakT PeLLatOLLUH0 PoJib B NOBbIWEHUM UPOXKasi BCEX Ce/IbCKOX035M-
CTBEHHbIX KYbTyp. boratenwmnm NCTOYHUKOM 330Ta B TeUEHWe OECSATKOB f1eT SBAAIaCh UmM-
JINNCKaA CennTpa — MNpUPOLHbLIV HATPAT HATPUg.
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3anexun cenuTpbl C LIENb NoAyYeHrs yoobpeHnii, 8 TakKe Nopoxa Hadanu pa3pabaThl-
BaTb elle B Hauane XIX Beka. B 1887 r. akcnopT unamnckon cenutpbl goctur 500 ThiCaY TOHH
B rof, a B Ha4yane XX Beka UCYUCIANCH YKe MUIMOHAMU TOHH. 33Nackl YATUACKOW CennuTpbl
CTPEeMUTENIbHO UCTOLLANWCh, TOrAa Kak MoTpeBHOCTb B HWUTPATax POC/ia odyeHb bbicTpo. [o-
CTOSHHO PACTYLLEMY HACeNeHW 3eM/N rPo3u MO0 OT CHKEHNUS UpoXKaHoCTU. Cutyaums
Ka3anacb 6e3BbIXOOHOW, MOKa HemeLkuid xumuk @pul, abep (1868—1934) He paspaboTan
B Hauane XX BeKa MeTo[ CBA3bIBaHUS aTMOC(HEPHOro 330Ta B aMMMaK. [119 3TOro oH UCnosb-
30BaN BbICOKYHD TeMnepaTupy v JaBfeHue, a Takxke KaTanm3aTop. [peBpallaTe aMMUaK B HK-
TPaTbl U OpUrne COeAMHEHNST 330Ta XUMUKM UKe Umenun. HeKoTopble UCTOPUKK CUUT3HOT, UTO
6e3 3Toro n3obpeteHus MepMaHns He cMorna bbl BECTW BOWHY A0/bLUIE HECKOMbKNX MECSLEB,
1 BCSY M1POBAas UCTOPKUS NOWNa bbl MHaYe. B HacTogllee BpeMy NPpon3BOACTBO aMMIAKa exe-
rofiHo 33bupaeT 13 atMoctepsl npumepHo 100 MAH TOHH a30Ta.

NONYYAEMbIH AMMHAK B 3HAYHTENbHOW CTEMEHH
PACKOAVETCA HA NPOM3BOACTBO YA0BPEHHH
HA A30THO-TYKOBbIX 3ABOLAX.

HewncuepnaeMbll UICTOUHMK 330Ta — aTMochepa: B Hew coaepXuTtcs 12,5 MH TOHH a30-
Ta Hag 1 KM? MOBEPXHOCTM. A30T MOAYYAKOT M3 CXKVMKEHHOr0 BO34Yxa: OH KUNWUT npu Bonee
HW3KOW TeMNEpPaType, YeM Xnakun kucnopod. B 2012 r. beino nonyyeHo 137 MH TOHH 330Ta.
[33006pa3HbIt 330T NPUMEHSIOT, ECAM HYXKHO CO3A3Tb MHEPTHYKO aTMOCdepy, Hanpymep 3a-
WWTWUTb PaCNIaBAEHHbIN METaN OT KMCIOPOA3 BO3AYUXa. IHOraa e, HaobopaT, MOBEPXHOCTb
MEeTanNa CneLmnanbHO HACbILLAT 3a30TOM, NPV 3TOM MeTaNn CTaHOBUTCS bonee NpoYHbIM.

\HEpTHBIV 330T MCNOAB3UOT MPY NMEePEKaYKe ropHUNX XXUAKOCTEW, YTobbl OHW He BOCMNSa-
MEHWIMCb, UM HaMOMHAT HEeNpoHWLUAeMble AN9 BO34YXa YNakoBKM C NPOAYKTaMu. ABTOMO-
BrnbHble NoAYLWKY Be30MacHOCTY B CNYYae aBapUM MOMEHTasbHO HaAUB3HITCS 330TOM (OH no-
NYYaeTcst Npu BbICTPOM Pa3NoXKeHUW CreumanbHo NoaobpaHHbIX BellecTs). XKUOKUA a30T,
VIMEROLLMIA 0YeHb HM3KYH TeMnepaTypy (—196 °C), NpUMEHSIKOT B XON0AWbHBIX UCTAHOBKAX.

A30T Heobxoaum
PaCcTeHUsM.
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15 docaop

[Moymu Hem HU 0OHO20 KAMEHUCMO20 Beujecmsd, CO-
CMas/soWe20 Maccy 3eMHoU Kopbl, B COCMAB KOMOPO20 He
¢0(¢0P Bx00U/0 Bbl XomMs HeMHo20 coseli ocopHOU KUCIOMGI.
L. V. MeHdenees. OcHOBbI XUMUU.
30,9/

Knapk, r/T 1050 Koraa B 1669 r. rambyprckuin anxmmmk XeHHur BpaHp, (oK.
MnoTHOCTb, r/cM3 182 1630 — nocne 1710) B novckax MAMUYECKOTO «(DrI0CODCKOro
t nnaBnexus, °C 442  KaMHs» cnydyaHo nonyunn benbin ocdop, oH bbin nopaxen

ero cBevyeHveM B TeMHoTe (Ha caMoM fene cBeTuTCs He doc-

dop, @ ero Napbl NpY WX OKUCMEHUM KUCMOPOAOM BO3AUXA).
BpaHa Ha3Ban HoBoe BelllecTBO dochopoM. I'pekn cnosom phosphoros (4ocnoBHO — HecyLuui
CBET) MOr/IM Ha3BaTb MaKeNbLUMKA; TaK >Ke N03TUYECKM Ha3blBanv YTpeHHIol BeHepy, koTopas
npenBeLLana Bocxon conHua. CeeT no-rpeveckn — phos (poa. nagex photos); oTctoga cnosa
«(OTOH», «(hoTOrpadus» 1 MHorve apyrue; phoros — Hecyuwimn. TaK YTO C/oBa «CBETOMOP»
1 «Pocdop» ITUMONOMYECK 03HAYAKT OOHO 1 TO XKe.

B 1769 r. weeackun xumuk HO. . TaH 0bHapy»us, 4To MHOMO Gocdopa COAEPXKUTCH
B KOCTsiX. Bckope docdop 6b1n 0bHapy»KeH B NPUpoOHbIX MUHepanax — gocopuTe 1 ana-
TuTe. OHM coaepykaT MocdaT KanbLug, Conb MOCHOPHON KUCIOTbl. VIMEHHO 13 3TUX MUHEpPa-
0B MonyyatoT docdop B HacToswee BpemMy. MuHepan CMELVBAIOT C YrfieM 1 MeckoM 1 Ha-
rpesatoT Ao 1600 °C 6e3 OocTyna BO3AUXa B 3MeKTPMYECKon neun. Beigenstolimecs napbl
docdopa 0oxNaxaakT M NONYYaT BneaHo->KenToe BOCKOObpasHoe
BELLECTBO, MArKoe, Kak BOCK. 3Ty Pa3HOBWOHOCTb (OCHOPa Ha3BaN
benbim pocdopom. OH bonee 940BUT, YEM LMAHWUCTBIM KaIWR, U UC-
K/IKOUUTEbHO OrHEON3CeH: Ha BO34YXe CAMOBOCMN/IAMEHSAETCS NpU TEM-
nepatype Bcero 34 °C. XpaHaT benbin Gocdop nog BoOow.

B 1831 r. 19-netHui hpaHuy3ckuii ctyneHT Lapnes Copua (1812—
1895) n306pen nepsble cnnukn. OH HAMa3biBan Ha AepeBsiHHbIE Na-
NIOYKK CMeck 13 Benoro gocdopa, 6epToNeToBOW COMN, PACTUTENBHOM
KaMean W HeKoTopbIX A063BOK. [JOCTATOYHO BbIN0 YMPKHUTb TaKoW
CMWYKOW 0 NHBYH LLIEPOXOBATU MOBEPXHOCTb, Kak MOBbILLEHWE TeMNepaTypbl B pe3usibTaTe
TPEHVS BOCM/IAMEHSA/O CMECh, 3 OT Hee 3aropanach nanouka. Maccosoe NponsBoACTBO ChnyeK
Hanaawn B 1832 . Hemeukuii xumMnk $kob ®puaprx Kammepep (1796—1857), KoTopbIi 1130-
Bpen docdopHble CMNYKK CamocToATeNbHO. POChOpHbIE CAMYKK CTanM UCKIYMTEbHO Mo-
NYnspHbl, 1 B pe3ynbTaTe Cnpoc Ha benbi octop pe3ko Bo3poc. B Poccutio ocdopHble
CNnYkK Bnepsble nonanu B 1836 r. OgHako OHW Bbinn Ype3BblYaHO ONacHbl — MPOW3BOACTBO
1 NOTPebEHNE 3TUX CMWNYEK COMPOBOXA3/IMCb MHOMQUUCIEHHBIMU MOXX3PaMn 1 OTPaBEHNS-
MU. B KOHLIE KOHLIOB (hOCOPHbIE CRNYKN Dbl 33MpeLLeHbl.

Bonee 6e30MacHbIMK OK3a3a/IMChb T3K Ha3blBaeMble BecllyMHble CMWYKK, KOTOPblE 130-
bpen BeHrepckun xmmuk AHow Mpunm (1817—1895). OH 3ameHunn 6epToNeToBY COMb Ha

Benbin docdop.

171
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OMOKCU CBMHL3, WU peakums nownia bonee cnokonHo. Ho benbit pochop 0CTaBancs 440Bu-
TbiM. [1pobnema bbina pelueHa B 1847 r., KOrga aBCTPUNCKUIA XuMUK AHTOH LLipeTTep ¢oH
Kpuctennn (1802—1873) obHapyxws, uTo, ecin Benbiii ochop Harpeeatb 6e3 [ocTyna
BO34UXa, OH NPEeBPALLAETCs B HEM3BECTHYH 40 3TOr0 Pa3HOBUOHOCTb — KPACHbIN docdop,
KOTOPbIV XOPOLLO rOpUT 1 He 900BuT. «LLiBedckue crinukmny» boiin nsobpeteHsl B 1848 r. He-
MeLKM xuMmrkoM Pynonbdom Bettrepom (1806 — 18871). BnepBble X MaccoBoe Mpowus-
BOACTBO Hanaawm B 60-e rr. XIX Beka bpaTbs JIYyHACTpeM Ha tore LLBeuun, nosTomy cnvd-
KW CTaNn Ha3blBaTb LUBEACKNMN.

AKAJEMHK A.E. DEPCMAH HA3bIBAN dOCDOP
«3JIEMEHTOM >XXN3HW
N MbICI1».

[encTteuTensHo, 6e3 docdopa Xn3Hb HEBO3MOXKHA. B uenoBeke B CpeaHeM COOepXXNTCs
okono 0,8 Kr 3TOro 3NeMEeHTa; OH Hax0aMTCS B KOCTHX, B MbIWL3X, B HEPBaX n Mo3re. Exe-
[HEBHO YenoBek [0/KeH MonyyaTb C NPOAYKTaMU NUTaHug npuMepHo 1,2 r© d@ocdopa. He-
obxoaum docdop 1 pacteHuaM. OHK «BbITArvBaOT» hochop (B BUAE ero pacTBOPVMbIX CO-
new) U3 3eMV 1 CHABXXaoT MM TPaBOSOHbIX XKMBOTHbIX. EXKErofHO BO BCEM MUPE C UPOXKaem
UHOCATCSA C NOMen MUIMOHBbI TOHH ocdopa, KOTOpbIM HeobXoaMmMo Bo3MeLlaTb. [1ouTn Bech
no6biBaeMbIn (B BAe MyHepanos) hochop MaeT Ha nonyuyeHne hochopHbIX UaobpeHwin, 13
KOTOPbIX CamMoe M3BecTHoe — cynep@ocdaT, BrnepBble NonyyeHHbIn elle B 1839 T.

Cynepdocdar —
cochopHoe yaobpeHue.
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3 MbiLLbAK

S bauxadwuld aHanoe gocgopa ecme MbillbsK, Memasiu-
YecKUM BUJOM U, YMO 20pa3do BAXKHee, XapaKkmepoM CBOUX

Mbll“bm( C0eduHeHUU... Yxxe HanoMUHarowul Memarnii..
Mbiweskosucmeild B0dopod NPU  HAKAAUBAHUU... J1@2KO
74,92 pasnazaemcsi Ha Memasiiudeckul MellWbsK U Bodopod... Me-
masnuyeckul MbllbsIK 0mJ/a2aemcst B Bude 3epkasibHo20 be-
Knapk, r/T 1,8 cmsawezo cos Bcsied 3a meM MecmoM MpYbKu, Komopoe
MnotHocTb, r/eM® 5,73 bbl1/10 HOKaneHo. 3ma peakyus HaCMOoJIbKo YYBCMBUMESIbHA,
t nnaBnenus, °C 816,8' 4Ymo daem BO3MOXHOCMb OMKpbIBAMb Maneduwee Konude-

CMBO MblWbeLKa, Yem U NoJsib3yrumecHd B Cyﬁ@fﬁHO-MQ@UUUHCKUX

uccnedoBaHuUsIX B cny4yae ompasbl MblUbAKOM.

1
[on naBneHvem 37 atm. [. V. MeHdenees. OcHOBbI XUMUU.

Pycckoe Ha3BaHMe MbllbsKa, BEPOSITHO, CBA33HO C $/0M, KOTOPbIM TP3BWIM MbiLLel; no-
MIMO MpoYero, no LBETY CEpbIN MbiLLbSK HANMOMMHAET Mbilb. J1aTMHCKOe Ha3BaHMe (arsenicum)
BOCXOOMT K rpedveckoMy arsenikon. Tak rpeky HasbiBaAW aupunurMeHT — MUHEepasn sSipKoro
30/10TUCTO->XENTOra LBeTa (0T 1aT. aurum — 30/10T0; auripigmentum — 30710Tast Kpacka). Mo co-
CTaBY 3T0 CUNb®MA MblWbsKa. PaHblUe COBANHEHMS MbllWbSKa B QUeHb MaslbIX A03aX NPUMEHSIN
ANnst 6opbbbl C MANOKPOBYEM 1 APYrMMI 3300/1EB3HMSIMI; MO3TOMY HE UCKJTIHYEHO, UTO rpevyeckue

CnoBa arsenikon — MyHepan 1 arsenikos — MUXXCKOW, CUMbHBIN CBA33HbI APUr C APYroM.

B | Beke H. 3. aypunurMeHT Onucany pUMCKnn NUCaTess 1 ydeHbid MNanHna CTapini
Y pUMCKIIA BpaY 1 6oTannk Auockopuf (ok. 40 — ok. 90). ELle oanH MYHEPan Mbilbska
(cMeLLaHHbIN cynbdma cepebpa ¥ MbllbsKa, MbILLIbSKOBO-CepebpsiHas 0bMaHKa) nony-
U Ha3BaHME NPYCTUTa — B YeCTb (BPaHLIY3CKOro XmMmnka XKoseda J1yv Mpycta (1754—
1826). B npvpoage MbillbsK BCTPEUYAETCS B CAMOPOAHOM BUAE, HO HAMHOMO Yallle B BUae
CoeanHeHU. Mbllbsk 06pa3yeT MHOXECTBO MUHEPASIOB, X MPUMEHSNV 019 MPON3BOLA-
CTB3 KPaCcoK 1 nekapcTs. B [V Beke 00 H.3. ApUCTOTESNb ONUCaN MUHEPaN peasbrap; Kak
1 aYPUINUIMEHT, 3T0 CYb@UA MbILWbSKa, HO APYroro cocTaBa. [1py o0bxunre Taknx MuHe-
PasioB MbILWBLSK NIErKO OKWCIAETCS W BO3rOHAETCS B BLOe okcuda. B X Beke anxvmukn
Pa3/IM4aNN TPU «PA3HOBUAHOCTMY MbILLbSIKA: BEMbIN MbILbSK (OKCUL, MbILBbSK3), XENTbINA
MbILLBSIK 1 KPACHbIN MbILLIbSK (1Ba CUNb®UAa MblLLbSKA). Benbiii MbilbsiK UCMOb30Bani
C OPEBHUX BPEMEH O/ YUHNUTOXEHNS BPEOMTENEN, 3 TaKXKE... COMEpPHNKOB.

MbIWbSK, BEPOATHO, MOXHO OTHECTX K OAHOMY W3 CaMbIX MPOTMBOPEUYMBBIX XW-
MUYECKNX 3/1eMeHTOB. [encTBUTENbHO, C OJHOW CTOPOHbI, 3TO CTPALUHbIA a4 (XOTs
V3BECTHbI NPaKTUYECKN HesNOBUTbIE MbllLbSKOBbIE coeavHeHus). C Apyron— coeaw-
HEHWS MbIlbSKAE C OPEBHVX BPEMEH MPUMEHSKITCS KaK SIEKApCTBEHHbIE CPEeACTBa.

Mpyctnt —
MVHEPan MbllbAKa.

HWJTOXHbIE Cnedpl Mbllbska B NUTLEBOM Boae — HeAcTBME AN AECSATKOB MUIMOHOB XKW-
Tesen MHOMMX CTPaH, U B TO XKe BPEMS MbIWbSK B 3HAYNTESbHbIX KOMMYECTBAX COOEPXKNTCH

B HEKOTOPbIX NeYebHo-CTONOBbIX MWHEPasibHbIX BOA3X.
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CoeanHeHNS MbillbaKa BbI3bIBAOT PaK, 1 OHW XXe MCMOAb3YKTCA B OHKOIOMM Kak Npo-
TBOOMNYXO/eBble NpenapaThbl. 30eCb YMECTHO BCMOMHUTL M3pedeHne 3HaMeHToro cpeaHeBe-
KoBOro Bpada [Napauensca: «Bce ecTb 9, U HUYTO He IMWEHO S40BMTOCTY; 0H3 1L 1033
nenaet 94 be3onacHbiM». HeJapom anxMMUYecKnii CUMBOS Mbillbgka — 3Mest — BOLeS Co-
CTaBHOWM YacTbo B repb MeauuUuHbl.

B 3eMHOI KOpe MbllLbSK YacTo BCTPEUYIETCH B MUHEPANaxX COBMECTHO C XKENe30M, MefibHo,
KOBanbTOM, HUKENEM, 30/10TOM W U3PEeAKa — B BWOE CAaMOPOOKOB. YHUKANEH MbilUbsK TEM,
YTO CW/IbHO PACCESH W BCTPEYaeTCs MOBCHOAY — B rOPHbIX MOpPOAax, NoyBe, BoAe, PACTEHNSX
N XKVNBOTHbIX. BO BN3)KHOM KAMMATe MbILLbSK BbIMbIBAETCS 13 MOYBbLI I UHOCUTCS FPUHTOBBIMM
BOJAMV, a 3aTeM — pekamu. CpegHee Coaep>KaHme MblllbgKa B peKkax 1 Mopsax — 1—3 MKr/n,
B nouBax — 0T 0,1 o 40 mr/kr. Ho B 061acTh 3aneranns MbillbsiKOBbIX pyf, 3 Takxe B BY/-
K3HMYECKNX PaOH3X MbILbsSKa B N0YBE MOXET BbITb B COTHM Pa3 bonblue — A0 8 r/kr.

B 0praHv3m 4enoBeKa MblllbgK NOMaaaeT B MUKPOA033X CO MHOMMMI NPOAYUKTAMMN MNTAHWS.
Tak, B MOpenpoayKkTax ero coaep>Xutcs B CpeaHeM 0Koo S Mr/Kr, B Msice 1 3epHOBbIX —
0,5 Mr/Kr, a BOT B 0BOLLAX 1 (MPYKTaX MbilLbsSKa NOYTM HET. B )KMBOM BeLLECTBE MbillbsiKa B CPef-
Hem cogepxmTces 6-107° %, To ecTb 6 MKI/Kr. HekoTopble MopcKiMe BoAOPOC/ I CNOCOBHbI KOH-
LEHTPUPOBATb MbILLbSK B TAKOW CTEMEHW, UTO CTAHOBATCS OMacHbIMK And nroden. CogepkaHue
MbILLbSKa B OpPraHy3Me cpedHero YenoBeka — 0koo 20 Mr. OH HaxoamTCst B MO3rOBOWM TKaHM
N B MbILILAX, HAKANIMBAETCS B BOMOCaX W HOrTaX. MpUCYTCTBYSA B OPraHv3Me B 0YeHb Masbix
KOMIMYECTBAX, MblLLbSK B1aroTBOPHO BAVSET Ha MPOLIECCHI KPOBETBOPEHMS, 0BMEH BELLIECTB, CKO-
POCTb POCTa TKaHEW, TOMLIMHY KOCTEW; MPearnonarakT, YTO MUKPOA03bl MbllibgKa MOBbILLAT
UMMUHUTET. MbllLibgK — CbIPbe A9 NPOM3BOACTBA NOAUMPOBOAHVKS 3PCeHWAa ranns.

KpUMMHaNMCTbl HAUUYMANCb 6e30LLnMBoYHO PACcNO3HaBaTb OTPABIEHNS MblIlLBAKOBUCTbIMY
coeuHeHUAMW. O4eHb YUBCTBUTENIbHYUKD PEaAKUMIO Ha MbIlWbSK OTKPbI aHMIUACKUA XUMUK
[xenmvc Mapu (1794 — 1846), koTopbIn pabotan B KOponeBCcKor BOEHHOW akageMun 1 Bbin
3ACCUCTEHTOM 3H3AMEHUTOro Musnka Markna Mapagesd. Maplw Mor 0bHapUXKBaTb MblWbSK
B konmdecTax o 0,001 mr.

TepmanbHble BoAbl Ha TEPPUTOPUM HaUMOHaNBHOMO Napka MEHHOQCTOH BoraTbl MbILUBAKOM.
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CvPbMA

Sb [Apyeol aHanoe ocgopa ecms cypsma (Stibium) (aHmMu-

MoHUU)... OHa no BHewHemy BUAY U No ceoUcmBY CBOUX coedu-

[beMA HeHuU ewe 6osiee U CoBepUIeHHee, YeM Mbllbsk, nodxodum
K Memarsiam.
121 ,75 L. V. MeHdenees. OCHOBbI XUMUU.
Knapk, r/T 0,2
MnoTHocTb, r/cM® 6,69 B pycckoM 43bike U 3TOro 3/1eMeHTa TPU PasHbIX Ha3Ba-
t nnaBnenus, °C 6308 HWaAl XUMUYECKUIA 31eMEHT 11 NPOCTOE BELLeCTBO Mbl Ha3bIBa-

eM cUpbMol. B dopMynax XMMMKIK NPON3HOCAT Sb KaK «CTu-

Buym». A coeduHeHWd CUpPbMbl C MET3/I1I3MN HA3bIBAHOTCS
aHTUMOHMAAMM (CONM XKe CYPbMSHON KUCNOTbl — aHTMMOHATbI). [TPOMCXOXKAEHVE BCEX 3TUX
TepMUHOB Pa3Hoe.

Pycckaoe CnoBo «CyYpbMa» NMPONCXOOUT OT TYPeLKOoro sirme — HaTUPaHne Wan YepHeHne
BpoBelt: B APEBHOCTM KPACKOW A1 3TOW Lean CAUXKWA TOHKO Pa3MONoTbI MPUPOAHBIA CYlb-
UL CyYpbMbI.

J1aTMHCKOe Ha3BaHWe 3nemeHTa (stibium) npoucxoanT OT rpeYeckoro

stimmi, KOTOpOe B CBOK 04Yepelb BOCXOANT K APEBHEErnneTckomy stm — Koc-
MeTMYeCKoMY CpeacTBY 019 NOOBEAEHWS T1a3 W ledeHns rnasHblx bonesHen.
[pOMCXOXOEHNE XKe TEPMUHE «@HTUMOHUI» B TOUHOCTW HEN3BECTHO. BeposaT-
HO, Ha3BaHME CBHA33HO C rpedyeckyM anthemonion — ManeHbKUA LIBETOK:
CPOCTKM UroNbYaThIX KPUCTANIOB MUHEPANa aHTUMOHNUTA (CTUBHUTE, CYpbMS-
HOro 61ecka) MoXoXW Ha LBETbI.

ECTb 1 WWYTOYHaA BEPCUS, OCHOB3HHAA Ha «H3POAHOM 3TUMOSIOMUU» U U3- CAMTOK 0COBO UACTOM CUPbMBI,

NOXEHHas B pacckas3e $pocnaBa [aleka «KameHb >XM3HW». CornacHo ew,
B 1460 r. Hekun urymeH JleoHapayc TaK 3KOHOMW Ha MPOMUTaHUM MOHAXO0B, YTO OHW He
bpesroBanv gaxke Kallenm 13 oTpyben, npeaHa3HauYeHHoM MOHACTbIPCKUM CBUHbSAM, KOTOpbIe
13-33 3TOrQ CUbHO QTOWANU. VIrymeH B MONCKAX «3MIUKCUPA XKMU3HU» B XOLOE CBOUX aNXMMK-
YECKUX 33HATUA CNYYaHO MOAYYNS K3KOW-TO 3EPHUCTLIN MOPOLLOK, KOTOPLIV BbIBpOCW BO
[0BOp. Ho BCKOpe OH 33MeTW1, UTO CBMHbK CTa/n BbICTPO HAbMpaTb XKMp. OKa3anoch, UTo OHK
NoO13bIB3HOT BbIbpOLLIEHHbIN NopoLwok. OTcoaa J1eoHapayc 3ak/HYm, YTO OH OTKPbI Yya0-
[NEeNCTBEHHOE NUTaTeNbHOe CPeACcTBO. Ha 0OCHOBaHMM CBOEW rMNoTe3bl UTYMeH Benen 006aBntb
B MPefHa3HaYeHHU 419 MOH3X0B Kally WCTONYEHHbIV B MOPOLLIOK «KaMeHb Xn3Hu». K yTtpy
BCE COPOK MOHAX0B CKOHYanucb. Toraa J1eoHapayc v Ha3Bas gKobbl OTKPbITOE UM BELLECTBO
«3HTVMOHMEMY, TO €CTb CPeCTBOM «MPOTVB MOHAX0B». VI eNCTBUTENBHO, CUPbMa 1 ee coeaun-
HEHWS TOKCMYHBL. CUpbMa HaKaMIMB3ETCS B LUMTOBUOHOM XXene3e U yrHeTaeT ee QUHKLMIO.
B cpenHem uenoBeke copepxutcd MeHee 1 Mr cypbMbl. B npupoae cypbMa 13penka BCTpe-
YaeTCHd B CAMOPOAHOM BWAE, HO 0bbIMHO — B BWOE ee COedMHEHWN C CEPOV W KWUCOPOOO0M,
3 TAKXe C »KenesoM, CBUHLIOM W Apyrimn meTaniamu. CypbMa MCMob3YeTcs B CriaBax Cco
CBUHLIOM (CUPbMa NpWAaeT CBMHLY NPOYHOCTb), @ TakXKe B NPOU3BOACTBE CrNYEK.
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BucmyT

B .,

BI TsxxkenedwuU aHa/10e a3oma u gocgpopa ecmeb BUCMYM...
B npupode BucmMym Bcmpedaemcs 8 HEMHO2UX MECMHOCMSIX
B“[MVT U B Ma/lbIX KOJIUYECMBAX, Yyauje B CAMOPOGHOM COCMOSIHUU,
pexxe B Bude OKUCU U B BUde CepHUCMO20 CoedUHEHUST BUCMY-
208,98 ma ¢ dpyaumMu CepHUCMbIMU Memasniamu, uHoeda 8 pydax
30/710ma... Bo MHo2ux cBoux cBoUcmBax OH HaONOMUHAem cype-

Knapk, r/T 0,0085 MYy U cBUHeU.
MnotHocTb, r/cm® 9,72 M. V. MeHdenees. OcHOBbI XUMUU.

tnnasneums,°C 2714

o ogHOW 13 BEPCUM, PYCCKOE H33B3HME 3/1IEMEHT3 — 3T0
VICKaXXKeHHoe Hemellkoe weilBe Masse — benas Macca (B cpeiHeBEKOBOM HEMELIKOM befbin —
wiss, matte — nycTtas nopofa). o Apyrov Bepcum, Ha3BaHMe BUCMUTa NMPOM30LLNO OT apab-
ckoro bi ismid — obnagatoLmin cBoMCTBaMM CYpbMbI (Mo-apabeku cupbma al-ithmid). B Cpep-
HVe BeKa BUCMYT Ha3biBanv plumbum cinereum, B NepeBo/ie — NenesibHbI CBUHELL, CBUHLIOBAS
30/1a: Npeanonarany, Yto 3To He CaMOCTOSTeNbHbIM METaNS, 38 PA3HOBUOHOCTb CBUHLA.

BrvcMyt — nocnegHun cTabunbHbI XUMUYECKUI 3NIEMEHT; BCe, Cefytolme 33 HAM, pa-
OV03KTVBHbI. 3TO MaNoakTUBHbIM METasN 1 NOTOMY MHOMA3 BCTPEYaeTCs B MPUPOAE B CaMO-
poOAHOM Buae. Macca HeKoTOpbIX CaMOPOAKAOB AocTuraeT 15 Kr. B oCHOBHOM BMCMUT Mosiy4a-
tOT 0OJHOBPEMEHHO CO CBUHLIOM, Me[ibio 1 0/10BOM Npwv NepepaboTke nx pua (Takas pyaa Mo-
XKeT CofepXaTb 1lb AeCsTble, 3 MHOrA@ 1 COTble MPOLEHTa BMCMUTA).

Camoe 13BecTHOe NpUMEHEHME BUCMYTa — W3rOTOB/IEHNE H3 ero OCHOBE JIerKOMIaBKMX

CMnaBoB. Yalle ApYrmnx nNpuMeHdT crnnas Byna, KoTopbin 1306pen B 1860 r. aMepukaH-
CKu 3ybHoM Bpay bapHabac Buya (1819—1875). Cnnae cogepxut 50% Bucmyrta, 25%
CBMHUA 1 no 12,5% onoBa 1 kagMus. Mnaeutca oH npu 68,5 °C, X0Ta KaXabi U3 MCXOAHbIX
METa/II0B MMEEeT 3HauMTeNbHO Bofee BbICOKUK TeMnepaTypy MaaBfeHnd. PacckasbiBakoT
0 WUTHWKE, KOTOPbIA 13roToBnsn n3 cnnaea Byaa
YaHble NOXKW; B PYKax HWYEro He Mnoao3peBaro-
LEero NPUATeNs Takas /10XKKa HeOXMA3HHO CTeKana
H3 OHO CTakaHa... [1oa0bHble CNNaBbl UCMONb3YHT-
CS B 3MEKTPUYECKIMX MPEAOXPAHUTENSX, B KaYecTBe
NErkonnaBknx Npunoes.

BrvcMUT Mcnonb3ytoT npyu M3roToBAEHUW MOY-
NPOBOAHVKOBbLIX Np1bopoB. Tennypua BMCMUTa npe-
06pa3yeT TEeMI0BYH 3HEPIUK B 3NEKTPUYECKUID; OH
MCMOMBb3YeTCs B TEPMO3NEKTPUYECKMX XONOOAUTbHN-
Kax (Hanpumep, aBTOMOBWbHBIX). CoeaVHEHVS BUC-
MUTa MCMOMb3UTCS ANA PErnmcTpaLmmy YacTuL, BbICO-
Ko 3Heprin. OBAydeHreM BUCMUT3 HEWTPOHaMMU

B SAEPHbIX PEaKLMAX NOAYYatT NonoHmn-210. CVHTE3MPOBaHHbIE KPUCTaNbl BUCMYTA.
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[PYNMA KHCI0POAA

8 Kutnopop

Ha 3emHoU nosepxHocmu Hem dpyeoeo 371emMeHma cmoslb

KHCHOPO n pacnNpoCMpPaHeHHo20, KaK KUC/I0pod B €20 pPa3Ho06pasHbIX
coeduHeHusIx... BYdyyu cmosib pacnpocmMpPaHeHHsIM B NPUPO-
16 de, Kucnopod uzpaem B Hell BeCbMAa BAXXKHYK POJib, NOMOMY

4MOo MHOXeCcmBO SB/1eHUl, CoBepWaruxcs neped Hamu, om

Knapk, r/T 461000 He20 2/1aBHbIM 06pa3oM 3aBucsm.

MnoTHocTb, I/n 351 L. V. MeHdenees. OcHOBbI XUMUU.
t nnaBnenus, °C -218,8

t KuneHus, °C -183,0
Brnepsble k1ncnopoa B cBoboAHOM BWAE NONYYMAM B KOHLIE

XVIII Beke nouTVi 0AHOBPEMEHHO HECKO/BKO YYEHbIX 13 PasHbIX
cTpaH. B 1774 r. aHrnunckuin xumuk yxosed Mpuctam (1733—1804) nonyunn K1cnopoa Ha-
rpeBaHMemM okcmaa prytuh. Leeackun xumunk K.B. Lleene nonyumn KWUCNOPoOA W3 CENUTPb
B 1771 I, HO ONYbNMKOBAN CBOW 3KCMEPUMEHT ToMbKo B 1777 T. TepBbiM PO/b KUCAOPOaa
B NMPOLECCaX AbIXaHWS W ropeHns NpaBusibHO 0BbAcHUA MpaHLyU3ckmn xummnk A. J1. J1laBya3sbe.
JlaTvHCKoe HasBaHMe Krcnopoda (oxygenium) 03HAUYaeT B TOUHOCTM TO XKe, YTO 1 pycckoe, —
POXA3MLWMIA KUCNOTbI (0T NaT. 0XUS — KWCMbIN). 3TO Ha3BaHWe (Kak 1 MHOrve apyrue) npu-
aymanu B 1787 1. pa3paboTumki PaLMOHaNbHOM XUMNYECKOM HOMEHKIaTYpbl MpaHUy3CcKme
xumvkn AJ1. JlaByasbe, Jlun BepHap MvutoH Ae Mopeo (1737—1816), Knoa Jlyn Beptonne
(1748—1822) n AHTyaH ®paHcya ae ®ypkpya (1755—1809). OHM owmnboyHo nonarany, 4to
KICNOPOA «POXKO3EeT» BCE KWUC/QATLI. Ha camoM [ene U3BEeCTHO HEMAJIO KWC/QT, He COOEePXKaLLmMX
K1CNopo[, HanpuMep consaHas. I1o3ToMy noryHee bbino Bbl NOCTYNMTL HA0BOPOT — HAa3BaTb
KVCnopoa BOAOPOAOM (3TOT 3f1eMeHT Bedb «POXKAaeT» Takke BoAy), @ BOT BOAOPOA Ha3BaTb
KICMNOPOAOM, TaK KaK OH BXOOMT B COCTaB BCex KMcoT. Kak Hanucan B 1808 . aHrnncKum
XUMUK . [13BK, «TO TENO, KOTOPOe PPaHLY3CKasd HOMEHKIaTYPa XapakTepu3yeT Kak HOCUTENb
KCNOTHOCTW, 0ANHAKOBO MOr/10 Bbl bbITb NPU3HAHO 3@ HOCUTENb LLIENOYHOCTUY. [lencTBuTeb-
HO, KWUCNoOpoA BXOOWT B COCTaB Liefoyen Bo BCex bes uckndeHns cnydasax. Kucnopog co-
CTaBngeT bonee 46% MacCbl 3eMHOW KOPbl, €r0 aTOMbl BXOASAT B COCTAB MOYTK BCEX MOPHbIX
MopoA4 1 MNHEPAaoB.

TpyOHO HaNTW OPraHNYecKoe COeMHEHNE B XXMBOM OPraHu3Me, B KOTOPOM He Bblio bbl
KMCNopoada. 3T70T 3N1eMeHT — 06433TesbHbIN KOMMOHEHT BefKoB, YrnesoaoB U Xnpos. B ue-
NOBEYECKOM OpraHv3me 0kono 65% kucnopoga no Macce. MNpUMepHo naTast YacTb CUXOro
Bo3oyuxa (TouHee, 20,95%) — ra3006pa3Hbii K1Mcnopod. be3 Hero He 6bino bbl XKU3HW Ha
3emne. B npouecce ObIXaHNS B KaX10V KNETKe KMUCN0pos, Pearnpysi C OpraHnyeckmm Betle-
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XKnakun kucnopon uMeet ronybon Lger.

CTBaMW, BblaensieT 3Hepruto. bnarogaps aton aHeprim Noaaep>KMBaeTcs NOCTOAHHAs Temne-
paTypa Tesla YenoBeka, bbeTcsa cepaue, COKPaLLArTCS Mbllwlbl. HefapoM npu Tsxenon gu-
3ndeckon pabaTe AbIxaHne ydallaeTcd: Yenoseky Tpebyetcs bonblue kucnopona. Bapocnbin
YenoBek 33 CyTkM noTpebnser B cpegHeM 100 NUTPOB K1caopoda. [py HekoTopbIx 3abone-
BaHWUSX BOMbHbIM A3HOT AblLAaTh KUCIOPOAOM.

KMCNOPO, B ATMOCEPE 3EMAM, C OJHO
CTOPQOHbI, NOLAEPKHBAET XH3Hb,

C APYrOW — (BOMM NPHCYTCTBHEM

B ATMOC®EPE KHCNOPOA OBA3AH XKBbIM
OPTAHVI3MAM.

C ncnonb3oBaHveM 3HEeprun CofIHEeYHOr0 CBETa B K/ETKAX 3e/1eHbIX PACTEHUI, MN3HKTOHA
N HEKOTOPbIX 68KT€DI/II7I OCcyLuecTBideTcqd (DOTOCI/IHT93Z o6pa3OBaH|/|e OpraHn4yecknx BeLlecTB
N3 yrnieKncnoro ra3a v BoAbl C BblenieHneM CcBOBoAHOrO Kncnopoda. 3707 rnpouecc npoaos-
XKancgd Mmnnnapgbl neT. O,EI,HOBDeMeHHO OrpoOMHble KOJ/IM4eCTBa KNC/10poda PaCcXogytoTCA Ha
ObIX3aHME XXMBOTHLIX M PACTEHU, H3 CXXWUIaHWe TOMMBa U NIECHbIE MOXKaPbl, HA Pa3NNyHble
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MPOLIECChl OKUC/IEHNS U P33/I0XKEHUS OpraHnYeckux OCTaTKoB. B pesynbTaTe KMCNopod Ha
3eM/e COBEpPLUAET HeMpepbIBHbLIN KPYroBOPOT.

Ero cogepxaHue B BO34Uxe MOCTOSIHHO W cocTaBnsieT keadpunanoH (1015) ToHH. Ho
B [pEBHell aTMochepe K1CI0poaa He BbINo, 3 KOraa OH Hauan nosBnsTees (okono 3 mapa net
Ha333[), TO B TeUEHME HECKOMbKMX COTEH MUIIMOHOB NIET PACXOL0BAsICS Ha OKUCEHMe conet
Kenesa B MupoBoM okeaHe. OKCKAbl »Kefesa BbiNadany B 0CaAoK: Tak 06pa3oBanincy Kpymn-
Herwne 3anexn xenesnbix pya. Koraa BCe XXeneso 0Ka3anochb OKUCIEHHbIM, KACI0POA CTan
HaKanJMBaTLCA B PACTBOPEHHOM BWAE B BOAE W MOCTYNaTb B aTMocdepy.

B BepxHux cnosix atMocdepsbl, Ha BbicoTe oT 20 go 30 KM, Kuciopon noa OencTBuem
CONIHEYHOro YnbTpaduosieTa npespaLLaeTcyd B 030H. O30H, B CBOKO 04epefb, CaM Morowaet
bonee KopoTkoe («kecTkoe») ynbTpaduronetosoe n3nydeHve ConHua, NpeaoxpaHss BCe XNBoe
Ha MOBEPXHOCTW OT ero rybutensHoro aencteng. O30H B HEBOMBLUMX KOMMYECTBaX MPUCYT-
CTBUET 1 B MPU3EMHON YaCTN aTMOCHEpPDI, 1 30eCb OH ABNASETCH BPeAHbIM N SA0BUTHIM ee
3arpasHuTeneM. Ero 06pa3oBaHM0 CNoCcOBCTBYHOT METeOPOosIornyeckme YcioBus, BbIXIOMb
ABTOTPAHCMNOPTA W NPOMbILLAEHHbIE BbIBPOCHI. Benmka KoHUEHTpaUms S00BUTOM0 030Ha B (o-
TOXVMWYECKOM CMOre.

Krcnopon [0BOMBHO XOPOLWIO PacTBOPSieTCH B Bofde: npumepHo 5 nutpos B 100 nuTpax
X0N0AHOM BoAbl. Bnarofaps pacTBOpPeHHOMY KUCMOPOAY MOryT ApblwaTh pblbbl. C NOBbILEHN-
eM TemnepaTypbl PACTBOPUMOCTb KMCOPOAA B BOME CHUXKAETCH. ITO MOXET NPUBECTM K «3a-
MOpY» HEKOTOPbIX BUOOB Pblb, KOTOPLIM KUCIOPOA3 B Temaon BoAe HeAoCTaTouHo. IMEeHHo
Mo3TOMYy (openb MOXET XWTb TONbKO B BOAE, TEMNepaTypa KaTopan He Bbiwe 15 °C.

YNCTbIM KCMOPOL MPOSBNAET BbICOKYHD XMMWYECKUH aKTMBHOCTb. Hedapom 3TOT ras
KQOr[1a-TO Ha3bIBa/M «OrHEHHbIM BO3AUXOM». Ene Tnerouas NYyumHKa B KMCI0POae SPKO BCMbl-
xvBaeT. [Jaxke CTanbHag NPOBOJIOKA MOPUT B YACTOM Kucnopoe. OplwaTe 04HUM KUCIOPOAOM
MO>XHO TOJIbKO HEMPOLO/IKUTENBHOE BPEMS, UTODBbI He «CxKeub» 0praHn3Mm. Elle bonee akTneeH
030H — Pa3HOBMOHOCTbL KUCNOPOLA: B MONEKYne KACIOPOAa B3 aTOMa KUCMOPOA3, B MOse-
Kyne 030Ha — Tpu. B nepesoae C rpeyeckoro 030H 03Ha4YaeT «MaxHyLwm». 3T0T ra3 06pa3y-
eTCH 13 KNCN0Poaa Nof AeVCTBUEM 3NEKTPUYECKUX PA3PSa0B MW UbTPahMONeToBbIX TYYeNn.
Mo3TOMY 030HOM BCErAa NaxHET OKOJ0 PaboTaLLIX 3NEKTPUYECKMX MALLVH, KBaPLIEBbLIX NaMr,
HEKOTOPbIX KOMMPOBanbHbIX NprbopoB. O30H S40BUT, NO3TOMY NOMELLEHWS, rae OH 0bpa3yeT-
s, HeobxoaMmMo NpPOBETPUBATL.

Krcnopog nonyyatoT 13 XXUAKOro BO3AYXa, MCNob3ys PasHMLY B TEMNEPATUPaX KUMEeHNS

K1CNopoda 1 a30Ta. MpoBOe NpoM3BOACTBO XXMUAKOMQ KMCA0poaa npeBblwaeT 100 MunvoHoB
TOHH. KC/IOPOZ B YCTOM BUE, @ TakKe 0boralleH-
HbI KWCNOPOAOM BO3OUX LWMPOKO WCMONb3YHTCS
0N 0BXUra pufl; KMCNOPOAHOE AUTHE NOMOraeT Bbl-
MNaBAATL CTaNb. BbICOKUKO TeMNepaTypy KUCNOpoa-
HOrQ NJIaMeHn WUCNONb3YKT AN CBaPKW N Pesku
MEeTasJIoB, ANd NnaBfieHusa KBapLla 1 Opyrnx Tyro-
MNaBKUX BellecTB. XKUAKNA KACNOPOA UCNONb3YrT
B K3UeCTBE KOMMOHEHTa PaKETHbIX TOMMB.

B cpeaHem YenoBeke COAEPXKMTCA OKOO 45 K MeauunHeKas
Kncnopoaa, B 0OCHOBHOM B COCTaBe BOAbl. KNCNOPOAHas Macka.
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16 CePa

Cepa npuHadnexxum K 4ucay 3/1eMeHmoB, 3Ha4UMesbHo
pacnpocmpaHeHHsIX B NpUPode, U SB/1siemcsl Kak CBOBOGHOH,

[EPA Mak U coedUHeHHO B pa3Hoo6pasHbix Budax.. Mpu Byska-

HUYeCKUX U3Bep keHUSIX Bbldensgemcs U3 3em/siu cepHUcmolU

32,06 203, a B B03dyxe 20podos... OH npoucxodum u3 deiMa neved...

CepHokucrble conu, codepxxaujuecs 8 noyse, darom Ha4yasao0

Knapk, r/T 350  cepe, codepxkauwjedcs B pacmeHusx U 419 Ux passumus BnoJi-
MnotHocTb, r/cM® 2,00  He Heobxodumod.

t nnaBneHus, °C 15,2 L. V. Merdenees. OcHoBb! XUMUU.

C ApeBHMX BPEMEH N0aM HaXOOWIN U3PeAKa CTPAHHbIE «KAMHU» XXENTOr0 WK XXenTo-
KOpWYHeBOro ugeTa. CTPaHHOCTb 3aK/HYanacb B TOM, YTQ UXKe Mpu Nerkux yaapax 3tu
«K3MHW» PaCKanbIBaNMCb H3 MefKMe KUCOUKW, X Nerko bblno pacTepeTb OaXe B Menkun
nopoLuLoK. Bosiee TOro, 3T «KamHW» MOrv Yxke npy HebosbLIOM HarpeBaHun pacnnaBadaTh-
CH, @ NPV NOIXKNFAHWA OHW FOPenK, PacnpoCcTPaHyAs Peskuii 3anax. 3To bblla CaMopoaHas
cepa. OHa BCTpeyYaeTcs 0BbIYHO OKOJO BUJSIKAHOB W FOPSAYMX UCTOUHUKOB. OCOBEHHO MHOMO
cepbl Haxoauny B Cuumnum, No3ToMy C 3TUM BeLLeCcTBOM Dbl XOPOLIO 3HaKOMbIl ApeBHMe
PUMNSHE U TPEKN.

Pycckoe Ha3BaHWe Cepbl MHOr4a MPOU3BOAAT OT CAHCKPUTCKOI0 «CUPa» — CBETIO->KENTbIN;
eC/1 370 TaK, TO «Cepa» — POLCTBEHHUK «CepomMy». 10 ApYron Bepcuu, Ha3BaHve NponcxoamT
OT CTapOCNaBAHCKOro cbpa — CM0/13, @ TaK>XXe X1p 1 BOOBLLEe roproyee BeLLEeCTBO.

3anax ropsLlen cepbl YacTo COMPOBOXAAN N3BEPXKEHNS BYIK3HOB, MO3TOMY AYMaNK, uto

Cepa CBsA3aHa C «npencnoaHen». HeyamButensHo, YTo B Brbnnm pacckasbiBaeTcsd 0 «reeHHe
OFHEHHOW», B KOTOPOW [PELIHNKOB MU4YnIvN  TOPSALLEA CEepon.
B «Opumccee» 'oMepa pacckasbIB3ETCY, YTO repal, BO3BPATMBLLNCH
[OMOW MOCne MHOMOMEeTHNX CTPEHCTBUI, Benen OKYpUTb CBOE XKW-
NLLE ropsLien cepol. Tak MOXHO Bbl1o ybrTb Cpasy ABYX 3alLEB:
M3rHaTb 3MbIX AYXOB M 0CBOBOOWUTHL MOMELEHWe OT HACEKOMbIX
v Opyrvix napasmtoB. CnocobHOCTb CEPHUCTOrO rasa (MMeHHo OH
BblOeNSeTCa NpY ropeHnn cepbl) YbrBaTb MUKPOBOB 40 CMX Nop
Mcronb3yeTcs ang Ae3nHMeKUmy, B YaCTHOCTL 15 KOHCEePB1POBa-
HUS 9rof, GPYKTOB 1N CYXMX BUH.

Cepa cofepXutca B 6enkax, Tak Kak BXOAUT B COCTaB aMUHO-
KUC/IOT UMCTEVHA 1 METUOHWHA. B cpeHeM yenoBeke COOepXKUTCs

npumepHo 150 1 cepbl. B anyHom besnke, Hanpumep, 2% cepbl. Kor- KpucTannbel caMopoaHoi cepbl.

[a Benok nopTuTcs, Cepa CoBOMHSAETCS C BOLOPOOOM U1 BblOENseT-

CS B BO34YX B BMAE OTBPATUTE/IbHO NaxHYLLEero rasa — cepooaopoaa. Ceposogopos B 60 pa3
Bonee 900BUT, YUEM CEPHUCTBIN ra3; NpucyTtcTere B Bo3ayxe Bcero 0,1% cepoBoaopoaa npu-
BOAWT K TSPKENOMY OTPAaBMEHWIO, 3 OMH BOOX 3TOr0 rasa B YACTOM Buae cmepTeneH. K cua-
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PacnnaBneHHas u 33TBepaeBLlas Cepa, BblAe/MBLLAACA NP U3BEPXKEHUWN BYJIKaHa.

CTbH0, YENI0BEK CMoCcobeH NOYYBCTBOBATL HaMumMe 3TOr0 rasa, eciv B 11 BO3QUXa COOePXKUT-
cq Bcero 0,00003 Mr cepoBoaopofa.

Cepy W3[3BH3 LUMPOKO MCMOMb30BaMM He TOMbKO ANs OKYpvBaHus. Ee B unctom Buae
WV B COBAMNHEHWUM C APUrVIMI 31eMeHTaMn J063BNSMN B KOCMETUKY, B 1e4ebHble Ma3n. [o-
Bbl4a cepbl 3H3YNTENbHO YBEMYMIACE NOC/e M30bPeTeHNs YepHOro Nopoxa, B COCTaB KO-
TOPOro OH3 BXOAWUT (B COBpPEMEHHOM «be3fbIMHOM» Mopoxe cepbl HeT). Celdac cepy uc-
NONb3YtOT B OCHOBHOM A9 MOMYYEHWUS CEPHOW KUCNOTbl, AN Bopbbbl C BpeauTensmu
CeNbCKOX03AMCTBEHHbIX KUNbTYpP (0COBEHHO BMHOrpaaa v XJ10Mka), Npy Npou3BOACTBE pe-
3VHbl, KPacuTenen, B3pbIBYaTLIX BELLECTB, CAMYEK, CBETSLLMXCS COCTaBOB, Ma3en ang nede-
HWS KOXHbIX 33601eBaHWN.

COAEP)KALLME CEPY OPTAHMYECKHE COEAWHEHHA -
MEPKANTAHbI = WUMET OTBPATHTE/IbHbIA 3ANAK.
X OJOBABJIAKOT

K MATMICTPAJIbHOMY BbITOBOMY

[A3Y, 4T0 NO3BONAET OBHAPYXHTb N0 3ANAXY

Er0 YTEUKY.
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BoraTenime MecTopoXaeHns cepbl bbiin 0TKpbIThl B KOHLE XIX Beka Ha tore CLUA. Ho
noaobpaTbCy K Hel BbiNo TPYAHO: B LWAXTbl MPOCaYMBaNCy 9A0BUTbIN cepoBoaopoa. W Tor-
13 HaLWAW OpUrHanbHbIN Bbixod. OT NOBEPXHOCTW A0 331eXu cepbl Npobypuan HebonbLy
CKBaXMHY, B KOTOPUK BCTaBWAM CTaNbHUK TPUby, @ B Hee — APUryto TPUby, MeHbLUIero
avaMeTpa. B mpocTpaHCcTBO Mexay TpYbamMm Hauyam HacoCaMy HarHeTaTb Mo AaB/eHVEM
HarpeTuto Boay npw temnepatype bonee 100 °C. Cepa pacnnaBnsnacb v na BHYTPEHHEN
Tpybe, KoTopas oborpeBanachb KMMATKOM, NOAHWMANAach H3 NOBEPXHOCTb. B COBpEMEHHOM
BapuaHTe B CKB3aXKMHY OMNUCKAT elle 0AHY, CaMyto y3kyr Tpybu. Yepes Hee Ha rnybuHy
33KaUMBAKT CXKATbI BO3OUX, KOTOPbI MOMOraeT PacriaB/eHHOW cepe MoAHATbCS Ha Mo-
BEPXHOCTb. MHOro cepbl MOAYY3OT M3 MCKOMAeMOoro TOMMBAE, B KOTOPOM OH3 SBAAETCS
BpeaHom npumMeckro. Coaep>xaHne CepoBoA0POaa B MPUPOAHOM ra3e HeKOTOPbIX MECTOPOX-
LEHNA MOXeT npeBblwaTe 5%.

Cepa cooep>XnTcd TakKe B Ur/e 1 B HEKOTOPbIX COpTax HedTW. Mo3TomMy BO BCeX Clyya-
X, KOraa CKUrakT yrofb, HedTb 1AM MasyT, NpouCXoauT BblAeneHne B aTMochepy CepHu-
CTOr0 rasa. Ero B orpoMHbIX KOAMYECTBAX BbIAEAAT TPYbbl TEMAOBLIX 31EKTPOCTaHLMN, Ba-
BpuK 11 33BOA0B, TEMSIOBO30B W KOTEIbHbIX.

B BO3ayxe CepHUCTbIN ra3 OKUCASETCS M NPEBPALL3EeTCs B CEPHUK KUCIOTY.

CepHas KACNQT3, XOTA W CUIbHO Pa3baBieHHas, C aTMOChepHbIMN OC3KaMM BbiNaaaeT
Ha 3eM/t0 B BUAE KWUCMOTHbIX A0XAEN, PaspyLlasd PacTUTENbHOCTb 1 MOCTPONKK. [oakucnas
BOLOEMbI, KMCAQTa rybut pbib. [ns Toro 4tobbl UMEHBLUNTL 3arps3HeHe OKPUXKaKOLLEN cpe-
[bl COeOVHEHVSIMI Cepbl, Ha0 B0 13BNEKaTb M3 AbIMA CEPHUCTLIN ra3 (3To TPYAHO W Oo-
poro), Mo MCMoNb30BaTb BMECTO Urns Hed@TenpoaykTbl C MafbiM COAEPXaHMEM Cepbl KN
T3KOW NpUPOOHbIV a3, B KOTOPOM Cepbl NpakTudeckn HeT. B 2012 r. MypoBoe NPoM3BOACTBO
cepbl coCTaBwI0 70 MAH TOHH.
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B BYNKaHMYECKMX parioHax YUBCTBUETCS HEMPUSATHBIA 3aMax CEPHMUCTOMO ra3a — AMOKCMA3 Cepbl.
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Se B amopgpHom Bude cnnassieHHbIU cesieH npedcmassisem

6ypyto Maccy, c1abo NPOCBEYUBAKUWYD U CO CMEK/ISHHbIM U3-
[E"EH JIOMOM, @ B KPUCMQ/IIUYECKOM COCMOSIHUU OH uMeem Bud ce-
po2o Memasd, co ciabbiM B1CKOM U KDPUCMA/IIUYECKUM

78,96 CJ/IoO>KeHuUeM B u3Jsiome.

L. V. MerHdenees. OcHOBbI XUMULU.

Knapk, r/T 0,05
MnotHocTb, r/ecmM® 45 5
t nnaBneHus, °C 220,8 Cenen otkpbin V. 4. bepuennyc B 1817 r.; oH Bblgemn ero

V3 KPACHO-KOPWUYHEBOro 0CafKa B CepHoM KucnoTte (ceneH —

aHanor cepbl). CepHYo KUCMOTY Nonyyany Ha 3aBofe 13 cep-
HWCTOro rasa, a ras — nyrem obxwra nupuTa. MNocnenyrolime YcCneaoBaHNs NoKasany, Yto
B Npvipofe ceneH 0BblMHO CONYTCTBYET cepe B ee MVHepanax, B TOM uucie B nupute. V13-
peka OH BCTPEYaeTcs ¥ B CAMOPOOHOM BUe. HOBbI/ 3/1EMEHT 0Ka3ascst MoxXoX Ha Tennyp,
VI Mo aHanoruv bepuenvyc Ha3ean ero ceneHoM: B NMpypoae ceneH — CNyTHUK Tennypa, Kak
JlyHa — cnyTHUK 3emnu.

Ha nnactuHe 13 cTekna, NoKPbITOro CeNeHOM, TeXHUK roTOBUT INCTbI A4S Neyatyt UmMdpoBbIX
PEHTIEHOBCKUX 1306payKeHN.
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/13BeCTHO MHOXECTBO MVHEpasioB cesneHa (B BUAe CeneHUOoB TXKeSblX MEeTasnsIoB), HO
OHW PeaKy, Kak 1 CaMOpOoaHbI ceneH. [103ToMY CeneH NoayYakoT Kak NoboyHbIA NPOOYKT Npu
nepepabaTke cynb®UaHbIX pya, HAaNpUMEpP MeOHOoro KonyeaaHa.

CeneH npu 06blYHbIX YCMOBUSX CULLECTBUET B ABYX (OpMax — MeHee CTabuibHow
(kpacHoro uBeTa) 1 cTabunbHon (ceporo uBeTa). Cepbli ceneH 9BASETCS NOAYNPOBOAHMKOM.
Ero anekTpuyeckoe CONPOTMBNEHME CUbHO 33BMCUT OT OCBELLEHHOCTW, MO3TOMY Ha OCHOBE
CefleHa U3roTaBAMBaT (MOTO3NEKTPUYECKME SKCMOHOMETPbI. TaKown Nprbop, He TpebyraLimi
MUTaHNS, BbIO3ET TOK, MPOMNOPLMOHANbHbIN ocBeleHHOCTU. CeneHoBble BbINPAMUTENN UC-
NoNb3UTCA ANS BbINPAMAEHNS NepeMeHHOro Toka. PaHblie CeneHoM NoKpbiBaan GoToba-
pabaHbl — BaXKHeNLIe OeTanu N1a3epHbIX NPUHTEPOB 1 KOMMPOBasbHbIX annapaTtos. CeneH
paboTaeT TakXKe B LUMMPOBbIX KaMepax, B KOTOPbIX 1M30bpaxkeHne npeobpasyeTcd B 3/eK-
Tpuyeckuin 3apsad. B nocnegHve rodbl ceneH NocTeneHHo 3aMeHsieTcs MoaynpoBOAHMKAMU
C NYYLWMMIN XapPaKTEPUCTUKIMN.

B cTekonbHOM Mpon3BOACTBE CeneH UCMonb3yeTcs Ans 0becuBeYnMBaHUS CTekna U ns-
rOTOBMEHWS LIBETHOMO (KPacHOro 1 po3oBoro) cTekna. CMecy cynb®uaa U ceneHnaa Kaamms
MO3BOMSAT MONYYUTL MUMEHTbI OT XKeNToro Ao TeMHo-60paoBoro. MnpoBoe Npov3BOACTBO
ceneHa B 2012 r. coctaBmno 2000 TOHH.

CeneH v ero coegnHeHnst 9O0BUTbl 1 MO AEUCTBUK CXOAHbI C MbIllbIKOM. Ecnv B Mep-
KanTaHe (CnupT, B KOTOPOM Ha MeCTe KWUCI0poda HaXOAMTCs Cepa) 3aMeHWTb aToM Cepbl Ha
CereH, 3anax CTaHeT elle bonee oTBpaTuUTebHbIM. B KHure pekopaos ['MHHecca byTuncene-
HomepkanTaH C,H ,SeH oTHeceH K cambiM 3/10BOHHbBIM XMMWYECKMM coednHeHUsM. B To xe
BPEMSA B MUKPOKO/MYECTBAX CefleH Heobxoamm O 4enoBeka, Tak Kak YuaCTBUET B obmeHe
BELLUEeCTB, BXOAWT B COCTaB (PePMEHTOB, 3aLLMLLAKLIMX KNETKX OpraHi3mMa OT CBOBOOHbIX pa-
Ovkanos. py HELOCTaTKe CefeHa LMTOBWOHAS >XXene3a XUXKe BbIpabaTblBaeT MOACOAEpPKa-
L1e rOpMOHbI, MOHWKAETCS 3peHue. B Tene cpegHero yenoBeka CoAepykUTcs okono 15 mr
ceneHa. B MeanumHe ceneH NpUMEHSAT Aas NPOMUNAKTUKNA U NeYeHUs OHKONOrMYeckux 3a-
BonesaHun. B nepmatonoruv NpUMeHsoT Ancynbdua ceneHa — CYsbCeH.

Mepcvikn cogepxat
MHOIO BUTaMVIHOB
V1 NONE3HBIX MaaM
MUKPO3/1IEMEHTOB,
B TOM uvicne

1 CeneH.
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5 TEnnyp

e Tennyp Bcmpeyaemcs euwje pexe ceseHa (8 CakcoHUU)

B COedUHeHUU C 30/10moM, cepebpoM, CBUHUOM U CYPbMOKO...

TUI "yp Tennyp B cB0608HOM COCMOSHUU UM@em BNOJIHe Memariuye-

CkuU BUG: OH cepebpucmo-besio2o usema, BeCbMa /1e2ko Kpu-

127,6 cmaniusyemcs B 071UHHbIX 61eCmsauux ueaax, 04eHb XpYnok,

MakK 4Ymo 71e2ko UsMesib4yaemcsi, Ho N/I0Xo Nposodum menJsio-

Knapk, r/T 0,001 MY U 37eKMPUYECMBO, MAK YMO B 3MOM OMHOWEHUU, KaK

MnoTHocTb, r/eM® 6,24 U BO MHO2UX dpyaux, npedcmasssem nepexod om Memas/ios
t nnaBneHus, °C 449,5 K Memasioudam...

L. V. MeHdenees. OcHOBbI XuMUU.

Tennyp otkpbi B 1782 1. B 30/10TOHOCHOW pyde BEHMePCKUM FOPHbIN NHXeHep MepeHL
Voxed Mtonnep, Bnocneactsuy 6apoH doH PanxeHwTenH (1740—1825). HassaHve «Ten-
nyp» (B YeCTb PUMCKOWM BOrMHK 3eMIM-KopMUAMLBLl Tennyc) npeanoxun B 1798 r. M. T.
KnanpaT, KOTOpbIA BbIAENWA U3 pydbl YACTbIV TENNYP.

TENNYP HEPEAKO CONPOBOXAAET 30/10TO.
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N3BECTHO CEMb MHEPAJIOB,

COLEPKALLVX OBA 3TV
3JIEMEHTA.

Kak v ceneH, Tennyp obsaaaeT noaynpoBOAHMKOBbLIMIA CBOMCTBAMU. Tennypua KaaMmus
MCNONb3YETCS B HEKOTOPbIX KOHCTPUKLMSIX COMHEYHbIX baTapen.

Ivokcwa Tennypa 006aBNaT B CneunanbHble COpTa CTekna. MHoro Tennypa pacxony-
eTCsl Ha nonyyeHne cnnaBoB. [obaBku Tennypa noBbIWA0T NPOYHOCTb CBUHLE, YTO UCMOMb-
3yeTcs B NPOU3BOACTBE Kabenel 1 NNacTUH CBUHLIOBLIX aKKUMUNATOPOB. Tennupuisl psaa
METaNM0B MepcrnekTVBHbI B MPOW3BOACTBE TEpPMO3/eKTporeHepaTopoB. ObpaTHbIN Mpo-
LecC — OX/13X/AEHMe Mpu NpOnycKaHuy ToKa — MO3BOAWS C MOMOLLbK CMIaBa Tennypa,
BUCMUTa M UE3Ms MOMYYMTb OYUeHb HW3KMEe TemMnepaTypbl. Takue chniaBbl MCMOb3YTCS
B MPOV3BOACTBE NOAUNPOBOAHVKOBBIX XON0ANIbHVKOB. Tennyp nonyyaroT npu 04nMcTke me-
an. Muposoe Npor3BoaACTBO Tennypa — okono 200 ToHH B rod. BoaopacTBopuMble coean-
HEHVS TeNnypa 0YeHb SAO0BUTbI. [1pM NONaAaHWM B OPraHv3M Tennyp npespallaeTcs B fe-
TYYMiA OMMETUATENNYP W BbIBOAWTCS 4Yepe3 ferkve, B pe3ynbTaTe OT YesloBeKa 0YeHb
HEMPUATHO NaxHeT YECHOKOM.
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110/10HMA

Po MonoHwn otkpbln B 1898 1. Mapua 1 lNbep Kiopu B no-

MCKaX UCTOYHMKA CWIIbHOW P3AMOSKTUBHOCTM HEKOTOPbIX M-

"0"0""“ Hepasnos. MNepepaboTas 6o/bLIOE KOANYECTBO YPaHOBOM pu/b|,

OHM CMOrIX NMONYYMTb N1LLIb HEBECOMbI HaneT Ha cTekne. Ho

[209] OH Bbl/1 CUIbHO PAAMOAKTUBHbBIM, YTO MO3BOMWIO Hapsiay CO
CnocoboM BblAeNeHVst 13 pufbl OTHECTU ero K HOBOMY 3/1eMeH-

Knapk, r/T cnegbl  T4. «Mbl Aymaem, — Hanwcanm cynpyrv Kiopu B CBoel CTa-
MnoTHocTb, r/eM® 9,2 Tbe, — YTO BELLECTBO, BblAe/1eHHOe HaMW 13 YPaHOBOW CMOSIKY,

t nnaBneHus, °C 253,8  COLEPXWT He M3BECTHbIN MOKa MeTans, siBASOLLAACSA N0 aHa-
JINTUYECKMM CBOMCTBAM aHasoromM BUCMYTa. ECM CyLLecTBo-
BaHWe HOBOra MeTasna byaeT noATBEPXXAEHO, Mbl MPeA1araem
HA3BaTb €ro MosioHMeM, Mo PoaMHe 04HOro 13 Hac» (Polonia Ha naTbiHM — [Mosblua). MepBbin
0bpa3seL, YMCTOro NoaoHWS Bbln NoaydeH Tonbko B MapTe 1944 r. 8 CLUA.

MONOHMI — P3AVOAKTUBHBIN XUMWYECKUIA 3MIEMEHT, OH HE UMeeT CTabusbHbIX M30TOMOB.
CylLIecTBOBaHME 3TOro 3neMeHTa bbino npeackasaHo . V. MenoeneesbiM B 1889 r.; OH Ha-
3BaN ero ABUTENNYPoM (Ha CaHCKpUTe — «BTOPOW Tennyp»). HekoTopble M30TOMbl MOACHMS
BCTPEY3ITCH B 3EMHOW KOPE B QYeHb MasblX KOMYECTBAX B MUHEPanax UpaHa v Topus, 9B-
NIASICb NPOMEXUTOUYHBIM NPOAYKTOM WX pacnanad. CaMbit A0NMOXKWBYULLMM U3 HUX — MOSOHNN-
210 c nepuogom nonypacnaga 138 cyrtok. B 1 ToHHe nNpypoaHOra ypaHa CoaepkaTcs 40u
MUAAnrpamma 2°Po. Hanbonee 4oNroxXmBYLLMIA 130TON NOACHKS, 2°°Po, ¢ neproaom nonypac-
naga 102 rofda, NoAYYeH NCKYCCTBEHHO.

MonoHNM — MArkun cepebpucto-bensit MetTann. 113-3a cuibHOW paamno-
aKTMBHOCTW OH CBETUTCS B TEMHOTE W CUAbHO HarpeBaeTcs: 1 cM® NoNoHWS-

210 BblaengeT molHocTb 1,32 kBT! No3ToMy HYxeH HernpepbIBHbIN 0TBO/ OT

Hero TennoTbl. ECnn 3Toro He AenaTb, METANNYECKWIA NONOHUIA BbICTPO pac-

NN3aBUTCH, @ 3aTeM MCnapuTcs. 113-33 3T0ro ero n0THOCTb OnpedesneHa He

HEenoCcpeACcTBEHHbIM M3MEPEHMEM, 3 PACUYETOM. [pakTUYECKOe 3HaYEeHNe MMe-

eT nofoHNA-210, KOTOPbIN CUHTE3UPYKT NYTeM 0BIYYeHNs HENTPOHaMK Npu-

POAHOr0 BMCMYTa B SAEPHOM peakTope. [laXe Mpyt 04eHb BbICOKOW UHTEH- oo - CepeBpUCTo-6enbii
CMBHOCTW HeWTpoHHOro notoka — 500 mnpa 33 1c Ha 1cm? — B 100 1 MSFKUV METaN.
BMCMYTa 33 Mecdl, obpa3yetcd Bcero amwb 0,4 Mr nosoHus-210, KoTopbin

elle HYXHo BblaennTtb. MonoHnn-210 NpUMEHSKOT KK UCTOYHWK 3HEPrin B aTOMHbIX BaTa-

pesdx KacMuyeckux kopabnen: ang nonydyeHnsd mowHocT 1 KBT goctatoyHo Bcero 7,5 1
NOMAOHWS. B 3TOM OTHOLIEHWUM OH MPEeBOCXOANT OPUriMe KOMMAKTHbIE «aTOMHbIE» UCTOUHNKY
3Heprun. T10N0HMEBBIN UCTOYHWUK 3HEpPrnn pabaTas, Hanpumep, Ha «JlyHoxomde-2», oborpe-

Bad annapaTypy BO BPeMHA LONMON TYHHOW HOYW.

MonoHMn — 0OHO U3 CaMbIX 9A0BUTbIX BewecTs. Ansa 2°Po npegenbHo Aonyctumas
KOHUEHTpauus B Bo3ayxe coctaenseT 6-107% r Ha 1 M3 Bo3auxa. 3T0 03H3YaeT, YTo Noso-
HUM nouTy B 170 M/IH pa3 TOKCUYHEE CUHWIbHOW KUcnoTbl: 11 nonoHus (0,1 cm3), pacnbl-
NEHHbIV B BO3OUXE, 3KBMBANEHTEH 8 MOHbIM XXeNe3HoA0POXKHbIM LUCTEPHAM XUAKOW CU-
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Mapusa Cknonosckas-Kropy — [Mbep Kiopy — paHUy3CcKnii Grsmk.
(DPaHLUY3CKNN PU3NK U XUMUK.

HWIBHOW KMCNOTbI! 3TO MU3EPHOE KOIMYECTBO MOIOHNS CNOCOBHO NPEeBbICUTb A0MYCTUMBIN
ypoBeHb paamnaumv npumepHo B 10 000 kybuuecknx kunomeTpax (1) Bosayxa (cnon atmoc-
depbl BbicoTom 100 M 1 nnowaabto 100 ThiC. KB. KM, UTO HAMHOMo bosblie naowaan Mo-
CKOBCKOW 061acTu).

Bpen HaHOCUT padvoakTVBHOE M3NydeHne MOMoHWY, KOTOpoe PaspyllaeT TKaHW W Bbl-
3bIB3ET 3/10K3YECTBEHHbIE 0NYxoan. C NoBepXHOCTU METaNIMYecKoro nosioHWs HenpepbiBHO
BbIAENAHTCS MefbYalilme YaCTULbl 33P030/15, KOTOPbIe 1erko
BAOOXHUTb. M03TOMY Ntobble 3KCMEpPUMEHTbI C MOSIOHNEM Tpe-

ByroT cobntoieHns CTpoXXanwmx Mep besonacHocT. HecMoTps
Ha TPYAHOCTY, (DU3NYECKNE Y XUMUYECKME CBOVCTBA MOSIOHUS
N ero coeguHeHNst N3ydyeHbl JOCTATOYHO XOPOLLO.

B MuHepane Toput
MOXET COLAEPXKATbCS MONQHMI.



© HUANG Zheng



MamaTHWK Mapun Cknoposckon-Kropn B Bap-
wage (ckynbntop: bpoHncnas KwmwTtod). /a-
ypeat Hobenesckom npemMun no xumum n du-
3VIKe OePXUT B pUKax Mofeslb aTOMa MOMoHNS.



[AJIOTEHDI

g ®rop

®mop umeem cmosib bosbwoe cpodcmBo K Bodopody, Ymo

CDTOP B0dY pasnazaem npu 0bblkHOBEeHHOU memnepamype... Tak Kak

¢mop pa3nazaem Body ¢ BbidesieHuem Kucsiopoda (8 Bude 030-

19 O Ha) 3F, + 3H,0 = 6HF + O, mo dosnieoe Bpems bbiiu HaNPAcHe!
!

BCe NonbImKU No/s1y4umeoe eco B CBOHBOGHOM COCMOSIHUU NPU NO-
MOWU 0bbIYyHbIX cnocoboB nosiy4vyeHus xopa.

Knapk, r/T 585

MnoTHoCTs, r/n 170 L. V. MeHdenees. OcHOBbI XUMUU.
t nnaBnexHus, °C -219,6

t KuneHums, °C -188,1

BbioenuTb GTOp B UMCTOM BMAe yaanoch B 1886 r. dhpak-
Ly3ckomy xumuky AHpy Myaccany (1852—1907). OH nonyumn
ero 3/1eKTPOJIM30M XWAKOro be3BoAHOro MTopoBOACPOAd, B KOTOPOM PACTBOPW/T HEMHOIO M-
OpodTopuaa Kanus. INpr NpoBedeHuW OMbITOB MOCTPafan oauH rna3 MyaccaHa. [o 3Toro
BbIIN M3BECTHbI TONBKO NPOV3BOAHbIE BTOP3, B TOM yMcie (hTOpoBOACPOAHas (NNaBMKOBas)
KNCNOT3, PACTBOPSOLLASA CTEKIIO W OCTaBNSANLIASA H3 KOXE QUEHb TSHXKesble OXOru.

Mpuypoay nnaBMKoBOW KMCNOTbl YcTaHoBw B 1810 . dhpaHuyU3CKuiz

hU3VK, MaTemMaTkK 1 xumuk AHgpe Mapu Amnep (1775—1836); oH
1 NPeAIOXW Ha3BaHMe 19 COOTBETCTBYIILLErQ 3/IEMEHTa, Npov3Beas
ero ot rpeu. phthoros — paspyllenve, rubens. OOHako B 3anafHOeB-
POMENCKMX s3blkaX YTBEepAMIOCh APYroe H33B3HWE 3TOr0 3/1eMeHTa:
fluorine B aHrnmnckom, fluor Bo ®PpaHUY3CKOM W1 rosnaHackom, Fluor
B HemeukoM, fluor B ncnaHckoM, fluoro B UTANbAHCKOM. 3TV TEPMUHbI
NPOUCXOAAT OT HA3BaHUA MVHEPana GAopuTa (MNaBMKOBOrO LLUMNATA),
dTopMaa KanbLkg. B CBOO ouepefb, Ha3BaHME 3TOr0 MUHEPasa CBS3a-
Ho ¢ naT. fluo — Teub: Gooput ¢ XVI BEKa UCNOMb30BaNn B KauecTse
dntoca (NnaBHs) B MeTanNypriv; oH obneryan Bbinnasky metanna. OT
KopHs$ fluo B PUCCKOM 5i3blKe NMPOM30LLK, MOMUMO «(MSIHCa», TaKME Tep-
MWHbI, KaK Qooporpadus, dnyopecueHums. MNocnegHun TepMmnH Tak-
e CB$3aH C MMHEepanom IopuUTOM, KOTOPbIN SpKo ceeTuTcs (hnyo-
pecuvpyeT) noa AeicTBreEM UnbTpaduoneTa.

UncTbIn GTOp — CBETIO-XXENTbIV a3, XUMNYECKN UCKIHYNTENBHO
aKTVBHbIN. B aTMocthepe GTopa ropyat NPakTUYecKn BCe OpraHudeckme
COeAMHEHNS 1 Aaxe BoAa v nnatuHa. CMechb hTopa ¢ BOAOPOAOM CaMOo- (DP3HUYICKMI XMMIK AHpY MUaccaH
NPOV3B0O/IbHO B3PbIBAETCS AadXe NPW 04YeHb HU3KKUX TeMnepaTypax. Oa- BNepBbIe BbIAEAUN (TOP B YNCTOM BUAE.
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KpucTannebl
droopuTa.

HaKO HWKeNb, Meflb U X CNIaBbl YCTOMYMBBI K (DTOPY 13-33 0BP330B3HMS Ha UX NOBEPXHOCTY
33LWTHOW MNeHkK hTopuaoB. B rod B Myvpe npon3BoanTcs okono 20 Thicad TOHH @Topa.

(DTOP UCNOMB3YUHT KaK OKUC/UTENb B PAKETHOM Tonvee. OH NPUMEHSAETCH TakXKe AN1s Mo-
JIYYEHNst PTOPWAOB PSA3 3/1EMEHTOB. [ekCadTopna YpaHa HUXKEH 0719 Pa3OeNneHns ero n3oTo-
noB. HesinoBUTbIA ra3006pa3Hbii rekcadTopua cepbl (3neras) — npekpacHbii 1309Top, UC-
MOSIb3YETCH B BbICOKOBOSIbTHBIX TPAHCHOPMATOpPax v nepeknryatensx. LLUnpoko ncnons3ytores
(hTOPVPOBaHHbIE YrNeBoaopoabl: H3KOMoNeKUnsapHble ((hpecHbl) — XnaaareHTbl B X004 b-
HKaX; CO CpeaHer MoneKUnsipHor Maccon (nepdTopaH, «ronybas KpoBb») — 3aMeHUTeNN Nnas-
Mbl KPOBW; BbICOKOMOIEKUNSIPHbIe ((hTOponnacTbl, TedIoHbl) — XMMUYECKN MHEPTHbIe NovMMe-
pbl. DTOPOMNACTbI NCMOB3YKITCH NMPY N3rOTOBMEHNW NOCYLb! C TEMIOHOBbLIM MOKPLITUEM.

3nemMeHTapHbI OToP, (TOPOBOAOPOA W PacTBOPUMblE BTOPWUObI CUBHO S00BUTLI. OT-
PaBfieHNe BbI3bIBAET MNOMagaHne B opraHnsM 20 Mr @Topuaa Hatpus, a 2 I SBNSETCS CMep-
TeSIbHOW [030M.

B T0 XE BPEMA B MHKPOKONMYECTBAK ®TOP

HEOBXOAUM YEMOBEKY, TAK KAK

YYACTBYET B MNOCTPOEHWN

3IMAJIN 3YBOB.

B nutbeBon Boge dTopa A0MKHO bbiT 0T 0,5 Ao 1 Mr/n. MTopuabl B 04eHb ManbIX KOAu-
4yecTBax A0baBNAHT B 3ybHble MacTbl.

CoaepxxaHne ®TOpa B OPraHuW3Me CpefHero 4yenoBeka — 2,5 I, CYTOYHasd notpeb-
HOCTb — 3 M.
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N Xnop
Cl X/‘IOD eCmb 2d3 XKesimaoBamo-3esieHoe2o ysema, ¢ 3anaxom
XJ10P

ype3BbIHaUHO YOywauBbIM U XaPaKMepHbIM.
L. V. MeHdenees. OcHOBbI XUMULU.

3545

B cBobogHoM Buae XJ10P BriepBble nosayyunsi LUBEOCKNA XW-

Knapk, r/t 145 mMrK K.B. Leene B 1774 1., HarpeBas YepHbI MYHEPan Nposta-
MnoTHoCTb, r/n 3,20 31T (OvOKCWA MaBpraHua) ¢ consHoi KucnoTom. Mpu 3ToM Bbige-
t nnaBneHus, °C —101,5  MICS THKenbIi (B 2,5 pa3a Takenee BO30UXa) XeNTo-3eNeHbli
t kuneHusi, °C ~341 a3 C 04eHb HempusiTHbIM 3anaxoM. Mo UBeTy 3ToT ra3 Ha3sam

XN0poMm (0T rpey. chloros — XenTo-3eneHbii); TOT Ke KOpeHb —
B cnoBe «xnopodunn» (no-rpedecku phyllon — nncT). CoBpemMeH-

HOe Ha3BaHWe 3TOoro rasa npuauman 'emdpu [13By, 38 40 HEro X/10p CUMTANCH OKCWOOM Hews-
BECTHOrO 371eMeHTa «MUpuvs» (0T naT. muria — paccos), a ConsgHas KUCM0Ta HasblBanach
MUpMEeBON. V130bpeTeHHbIn [13B1 TepMuH (chloring) ocTancs B aHrIMIACKOM A3blke, TOrAa Kak
(OpaHUU3CKUN XUMUK 1 n3nk XK. J1. T'en-J1ioccak CoKpaTua 3T0T TepMUH A0 chlore. A «xnopuH»
B PUCCKOM $3blKe — 3T0 C/I0KHOE OPraHnyeckoe CoefnHeHe, 0CHOBA MOMeKYsbl X10pohuiia.

B 1811 r. Hemeukun tunsuk VoranH LLseinrep (1779—1857) npennoxun ans xnopa Ha-
3BaHVe «ranoreH» (B nepesBofe C rPeyeckoro — POXKAAKLWMIA conb). BnocneacTtsum 3ToT
TEPMUH 33KPENUICH He TOMbKO 33 X/I0POM, HO U 33 BCEMU ero aHanoramMm — GTopoMm, bpo-
MOM, NOA0M, aCTaTOM.

X/10pa B 3eMHOW KOpe He 0YeHb MHOro — Mo PacnpoCTPaHEHHOCTH
OH HaXOAMTCS Cpeau OpUrnx 3/1eEMEHTOB B KOHLE BTOPOro AecATKa. [1pu
3TOM X/10p QYeHb CWIbHO PaCMblieH: OH 0bpa3yeT OKOMo CTa MUHEepa-
NOB; MN3aBHbIM 06pa3oM 3TO X/I0PUAbLI NIErKNUX METaNN0B — LWEeN0UHbIX
W WenoYHo3emMesbHbIX. CaMblt PACNPOCTPAHEHHbIN CPpean HUX — ranuT
(xnopua, HaTpKA), 06Pa3YOLLMIA MOLLIHbIE 33N1eXN KaMeHHOoW conv. Pexe
BCTPEY3NOTCA XNOPUAbI Kanug, Kanbuus, MarHng. MHoro xnopa cogep-
KNTCA B MOPCKOW Boge — B cpedHeM 1,9%. B cBobogHOM COCTOAHMM
X/10p B NPUPOAEe BCTPEYaeTCH Nllb B HEBOMbLUMX KOMMUYECTBax B BUSI-
K3HWYECKMNX r33aX.

XvMnYeckn xnop odveHb akTmeH. OH pearvMpyeT mnouyT COo BCeMMU
BELLEeCTBaMU, A3XKe C MIaTUHOW. B x/10pHOM BOOE PaCcTBOPSAETCS 30/10T0. FB7T, NOBAPEHHaS COMlb — MAHEPa,
B xnope BOCMI3MEHHAKITCS MOPOLIOK CUPbMbl U OJTIOBAHHASA (QObra. COnEPXaLUNN XTI0P.
B npucytcTBUM BRaru xnop obecuBednBaeT 3eMeHble MCTbs PaCTeHn,
MHOre Kpacutenu. 3Tim nob3oBanuch elle B XVIII Beke ans otbenvnsaHus TkaHen. [og oen-
CTBMEM XJ10P3 BAXHbIE XKENTOBAThIE TK3HW U3 NIbH3 WX X/I0MNK3 NPUoBpeTany 3ameuaTesb-
HUK bennsHy. Ho Tak KaK UMeTb Aefo C SA0BUTbIM M330M HeyaobHo, 4ns beneHus TKaHew
CTanv UCMOMb30BaTb X0PHUK (BenvnbHU) M3BECTb, KOTOPUKD MONYYany AeiCTBMEM X/10pa
Ha raleHyto U3BecTb.
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XNOpVPOBaHVe 0Ka3a/10Ck CaMbIM MPOCTbIM 1 AeLleBbIM CMOCOBoM 06e333paXKMBaHNS MUThE-
BOW BOAbl. 3TOT ra3 SIerko pacTBopsieTcs B Bode, UbmBas B Helt BCe »uBoe. ObblyHO Ha 11 Boab!
TpebyeTcs NpUMEPHO 2 M X/10pa. M3 KunsLen Bodbl X10p YneTydmtcs BuICTpo 1 bes ocTaTka.

XNnop nony4vataT, Nponyckast MOCTOSHHbIM 31eKTPUYECKMIA TOK Yepe3 pacTBOP NOB3apPEHHON
CoMn. XNop BblAeNSeTCA Ha aHofde, TOraa Kak Ha KaTode Takke 0bpasyroTcs LieHHble Belle-
CTBa — BOAOPOA W MMAOPOKCUA HATPUS.

XKnaknm xnop XpaHAaT B CTaNbHbIX BannoHax (CYXor x1op He AeiCTBYET Ha xene3o). Tem-
NepaTypy CXKUXKEHMS X/10pa 1erko NoBbICUTb, ECV YBEINYNTL AaBAeHve. Tak, Npy A3aBAeHUN
10 aT™ X10p OCTaeTCst XXNOKUM 40 TeMnepaTtypbl +35,6° C. [pon3BOACTBO X/10Pa 3HEProemko.
Celuac BO BCEM MMPe exerogHo nonyyatoT okono 50 MnH ToHH xnopa. Okono 50% xnopa
pacxoayeTcs Ans nonydeHns pactTBopuUTener, XI0ponpeHoBoro Kay4yyka, NoamBuHUAXNopuaa
1 Opyrmx N1acTMacc, NecTUUMOO0B, 1eKaPCTBEHHbIX CPeACTB, pAaa Apyrix BellecTts. OcTab-
Hoe mnoTpebnsercs Ans 06e33apaXkMBaHUS BOAbI, ANS1 CUHTE33 HEeOPraHWJYecKnx XJ0pvacB,
B LIE/ITON03HO-BYMaXKHOW NPOMbILLINEHHOCTN. CXMraHnemM BoAOPOAa B X10pe NoayyaroT X/1o-
pPOBOAOPON, 3@ W3 HEero — CONSHYKO KMCNOTY.

XNop UXKe B HAYTOXHbIX KOMMYECTBaX CUIbHO Pa3apaXkaeT AbIXaTeNbHble NYTu 1 Bbi3bl-
BaeT Kallesb. YenoBek YUBCTBYUET 3aMax X/10Pa NPV ero COAEP>KaHuM B BO3AYXE BCEro MnLb
0,005 Mr/n. M npun 3TOM X710p UXe Pa3pyllaeT KAeTKM CAW3UCTON 0B60M0UKM AbIXaTesbHbIX
nyten n nerkux. KoHueHTpauma 0,012 mMr/n nepeHocuTcs C TPUOOM, a8 eCAn X/10pa B BO3AUxe
bonbwe 0,1 Mr/n, OH ONAaceH ANs XM3HN.

B 1915 r. HeMubl NpUMEHWIN X/10P B K34YecTBe XMMWUYECKOro OPUXWUS: Ha HebosbLUoM
yyacTke MpPOoHTa BbIIW OTKPbIThbI BEHTUAN 6 ThiCAY BaNIOHOB, KaXAbI 13 KOTOPbIX COAepXan
30 kr xnopa. B TeyeHve nat MMHYT 06pa30BasioCh OrPOMHOE XXeNTo-3e/eHoe 0b/aKo, KOTo-
poe 0TPaBWo 15 ThICAY COMAAT COK3HUKOB, U3 HUX 5 Thicay — H3CMepTb. Yepes [Ba MecsLa
HEMLIbl MOBTOPWAM XNOPHYKD aTaky Ha BocTouHoM dpoHTe — MpOTUB PUCCKMX BOWCK. [1pu-
MEHSAMN XMMNYECKOE OpYXMe 1 apMun AHTaHTbl. B 1915 I. ppaHuy3Cckas apMus 1CMosib30Ba-
Nna BecuBETHbIN 0UeHb 90BUTLIN a3 ocreH — xnopokeua yrnepoaa. K cyacTbro, «XI0pHble
aTaKW» OCTa/UCb NNLWb TPArnyecknM 3nrM30[40M B UCTOPUN.
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35 broM
Br Bpom npedcmasngem memHo-bypyro >xudkocme, daro-

Wwyro bypele napel € BpedHbIM, msxkesbiM, YadywiuseiM 3ana-

BPUM XOM, 0mkyda daHo 6poMy e2o Ha3BaHue (om 2peyeckoeo C/o-

Ba — 3/10B0HHbIU)... Bpom U uod Haxodsmcst B Mopckol Bode

79,90 B coedUHeHUU C Memasnamu, Kak u xnop. OGHaKo Kosu4ecmso

bpomMucmeIx, a ocobeHHo uoducmeix Memasios B Mopckol BO-

Knapk, r/T 24 de cmoJib HeBeUKO, YmMO MOJIbKO YYBCMBUME/TbHbIMU PeaK-
MnoTHoCTb, r/N 310 UUSIMU MOXHO OMKPbLIMb UX NPUCYMCMBUE.

t nnaBneHus, °C -72 L. V. MeHdenees. OcHOBbI xUMUU.

t KuneHums, °C 59,2

BpoM — eAMHCTBEHHbIN HEMETANINMUYECKNA 3NEMEHT, YXUOKUWA NPY 0BbIYHBLIX YCIOBUSX.
Mo-rpeyecki bromos — 310BOHHBIN. YAULWAKLWMA 33NaxX bpomMa NOX0oX Ha 3anax X/10pa.

Brnepsble bpoM bk BbiaeneH B 1825 . 13 coaepyXallX 3TOT 3/1eMeHT NPUPOAHbIX pac-
COM0B AencTBmeM xnopa. [1epBooTKpbIBaTENEM BpoMa cUnTaeTCst MPaHLU3ICKUA XUMUK AH-
TUaH »XKepom Banap (1802—1876). OaHako Hemeukuin xumuk Kapn Jlesur (1803—1890),
KOTOPbIA BbIN TOFA3 CTYOEHTOM, MONYYMST 3TO BEWEeCTBO PaHblue, BbIAEVB ero 13 Bodbl
MWHEPasIbHOro MUCTOYHMKA. Ho Banap nepebiM onybnnkoBan CBoe OTKPbITME. Bpom 6blin

Mypekcbl (BarpsiHki) — MOMHCKK, HaKanavBatoLLve 6poM 13 MOPCKOW Bofpbl.
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B PUKax W U 3HaMeHuToro Hictyca JInburxa, Ho OH NPUHSAN 3TY XXNOKOCTb 33
V3BECTHbIN XN10pWA 1oaa (B MPUCYTCTBUM NPUMECEN 3TO BELLECTBO XXWAKOE).
Paccka3bIBataT, YTO, Y3HaB 06 0TKPbITMM Banapa, pa3aocaaoBaHHbIi Jnbux
BOCKNMKHYN: «3T0 He Banap otkpbin 6poM, a b6paM otkpbll Banapa». o
OPpUron Bepcun, 370 MPOU3HEC W3BECTHbIN MPaHLy3Cckun xumnk LLapnb
®penepvik XKepap (1816—1856) — nocne Toro, Kak 3aBeAytolnM Kade-
apon xummn B napukckom Konnex ge @paHc HasHauwnu Banapa; aeno
B TOM, YTO H3 TY >X€ AO/MHKHOCTb NMpeTeHgoBan kKonnera v apur >Kepaps,
XUMUK-opranuk OrtocT SlopaH (1807—1853).

B 3emMHon kope bpoma Masno; no pacrnpoCTPaHEHHOCTU CPefun 3/1eMeH-
TOB OH HAax0OMTCS B KOHLE MATOro Aecstka. [1pu 3T0M BpoM CWbHO pac-
CesiH: ero CoNu LeNoYHbIX 1 LeN0YHO3eMebHbIX 31EMEHTOB OYeHb XOPOLIO
PaCTBOPSHOTCH B BOAE W 1IErKO BbIMbIB3KOTCS 13 TOPHbIX NOPOA NOA3EMHbIMN
BoAaMK. HepacTBopuMble MUHepasbl Bpoma (conu cepebpa) UcKIUnTeNb-
HO peaku. BpoM HaxoAMTCs B OCHOBHOM B MOPCKOW BOAE, Te ero coaepxa-
HVMe COCTaBAseT B cpegHeM 65 Mr/n. HekoTopble MOPCKME MOUTHOCKKM —
BarpsHKK — HakanveatoT bpoM. B ApeBHOCTM 13 HMX NONYYann KpacuByro
VI OYeHb [OPOryk Kpacky — nypnyp (ambpomMuHamro).

BpoM O0bbIB3HOT Tak e, Kak 1 banap, 13 pacconoB CoNgHbIX 03ep, U3 CONYTCTBYOLLMX
BOA HedTSHbIX M ra30BbIX MECTOPOXAeHW. [119 3Toro yepes pacTBOp NPONYCKakT XA0p, KO-
TOpbIK, Byayum Bonee akTMBHbIM, BbITECHSET BpoM K3 ero conen. MnpoBoe MPOM3BOACTBO
Bpoma B 2012 r. cocTtaBmno 580 ThbiCay TOHH.

Peakuys BpoMa C antoMUHMEM.

XHUAKHA BPOM = OUEHb AKTIBHOE
BELLIECTBO. B HEM PACTBOPAETCA 30/10T0,
CAMOBOCNIAMEHAETCA ANOMUHUM, B NAPAX BPOMA
[OPHT MEIb. MAPbI EPOMA QYEHb
A00BUTbBI, MOPAXAKT OPrAHbDI
ObIXAHINA.

Mo3ToMY YMCTbIN BPOM B OT/INYME OT Ero COEANHEHWI HAX0OWT OYeHb OrpaHNYeHHoe Npu-
MeHeHve. bpomuna cepebpa — CBETOUUBCTBUTESIbHBIM MaTepuan B GoTorpadum; ero Ucnosb-
3UHOT NPV NPOW3BO/CTBE CTEK3, 0BPaTUMO TEMHEHILLENO H3 9PKOM CBETY. HekoTopble opra-
HWYECKMe NPOV3BOaHbIE BPOMA MCMONBL3YKOT B OrHETYLALLMX COCTaBaXx; MX BBOAAT B U3AENNS
13 MN3ACTVKOB, OepPeBa, TKaHew, YTobbl MPeaoXpaHnUTb VX 0T OrHg. bpoM mncnonb3yeTca ans
CVHTE3a NecTUUMAOB 1 MHCeKTMLMAOB. PacTBopyMble conv bpoMa (Bpomumabl) 061a8at0T ycno-
KaVBAKLWMM 1 CHOTBOPHbIM OENCTBUEM.
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FTAJIOrEHDbI

MTOP MCMONL3YHT
Kak okucnuTens

B PAKETHOM
TONMMBE.

Cmeck hropa

C BOAOPOAOM
CamMonpov3Ba/ibHO
B3PLIBAETCA AaXe
MPY DYeHb HN3KMX
TEMNepaTypax.

DTOpPKabI B 04EHb
Manbix KDNMYeCTBax
nobagnaot

B 3y6HbIe NacTbL.

HekoTopbie
opraHu4eckne
Npon3BoiHsIe bpoma
WCMOL3YOT

B OrHeTyLWatlinX
COCTaBax.

Obuee Konu4yecTeo
acTarta Ha 3emne —
okono 30T.

Anop obpa3zyet

0KONO CTa MYHEepanos,
CaMblil pacnpocTpaHeHHbIA
CPenu HNX — rannut
(xnopua HaTpua),
obpa3yroLLmin MoLLHbIe
331XV KEBMEHHOW CONK.

B MopcKoii conv Bcerga ecTb HEMHOro M0A3, N03TOMY BeTpbl, NepeHocsawue
BO3/YLUHbIE MACChI C YaCTMLIAMM CO/El C 0KeaHa Ha MaTepuK, NepeHocAT
1 noa. UMeHHO NO3TOMY Y MOPCKOro Bo3gyxa ocobbiii 3anax.




53

o/l
126,80

Knapk, r/T 0,45
MnoTHOCTD, r/cM3® 4,94
t nnaBneHums, °C 13,7

KHMHYECKHE INEMEHTDI B UHDOTPADUKE ———

Hop,

Ymobbl oyucmume U0d, e20 BO320HSHM... V1od npsmo u3
napos nepexodum B KpUCMA/I/ITUYecKoe cocmosiHue u cadum-
€S B 0X/1a>K0aemMblx 4acmsix annapama 8 Bude NaacmuH4Yamselx
KDUCMA/1/108, UMEHOULUX YepHoBamo-cepsll ysem u Memasiu-
yeckul bneck... MNapel ezo... umerom ¢uosemosbId usem, om-
ye20 U0d U NOMY4UJT CBOE HA3BAHUE.

L. V. MerHdenees. OcHOBbI XUMUU.

[1ns yenoBeka, AaNeKoro 0T XMW, C/IOBO «MOA» acCoLUK-
pueTcst C Ny3bIpbKOM, KOTOPbIA CTOMT B anTeuyke. Ha camom

[lene B HEM HaXOAMUTCS He WMof, 38 MOOHAs HACTOWNKAE, S%-HbIi pacTBOP MoAa B CMECU CnMPTa
v BoAb! (415 NOBbILLIEHWS PACTBOPUMOCTM MO4a B HACTOVKY A0BABNAOT MOAWA Kanus). YnCTbIn
noa — TBepaoe BeLIeCTBO CO CreumduyecknM 3anaxoM. BoT kak onncan ero MpaHLy3CcKui
xuMnk bepHap Kyptua (1777—1838), koTopbii B 1811 r. Bnepsble Nonyynn noa 13 3o/bl Mop-
CKMX BoOopocnen: «HoBoe BELLECTBO OCaX/OAETCS B BUAE YEpHOro NMopoLLKa, NpeBpaLlatoLLe-
rOCs MpW HArpeBaHWM B Napbl BEMKONENHOro (hMONeTOBOra LBETA. 3TW Napbl KOHOEHCUPUHOT-
cad B (opme BAecTalmMX KPUCTANIMYECKMX MAACTVMHOK, UMeRLMX bneck.. YOuBMTeNbHas
OKPaCKa MapoB HOBOrO BELLECTBA MO3BOMAET OTAMYUTL €ro OT BCEX AOHbIHE W3BECTHbIX Be-
liecTs». o OKpacke MapoB WMOA W MOMYYMA CBOE Ha3BaHWe (ero npeasnoxmn hpaHLY3CKuii
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Booopocb NamMyHapus HakanInMBaeT VoA,
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du3nk 1 xumuk XK. J1. Fen-Jlroccak): no-rpedeckn iodes — LBETa
duanky, duonetosbin. OQHaKo noa He Bcerda MroseToBbIn: UBeT
€ro pacTBOPOB 33BWUCWT OT PAaCcTBOPUTENS: B BOOE MOO XKENTbll,
B beH3nHe — (1oNeToBbIV, B CNMPTE — BUPO-KOPUYHEBLIV, 3 B BO-
[OHOM pacTBOpe MNOMMBUHWIOBOIO CNMPTa MO UMEeT SPKO-CUHWN
uBeT (3TOT pacTBOp MpUMEHSIETCS B MeauLvHe B KayecTBe [e3UH-
buuMpyroLLEro CpeacTBa Nof HA3BaHUEM «UONHOMY).

KupTya Habnwogan elle 0gHO HeobbluHoe siBNEeHWe: TBepabiv
MO NPV HarpeBaHWW He N3BWACS, 3 CPa3y NpeBpaLlascs B nap;

TakoW MpoLEeCcC Ha3bIBAETCS BO3rOHKOW. ECnn KpucTanibl Moaa
HarpeBaTb B 33KPbITOM COCYAE, OHW PaCcniaBHATCS, NPEBP3TUB-
lINCb B YEpHUK >KWMOKOCTb. ECnM KanHUTb MOOHOWM HACTOMKOW
B KPaxMalbHbI KMencTep, TOTYaC MNOSBUTCS CUHEe-(MOoNeToBas
OKPacka. Peakuusi 3Ta HACTONbKO YYBCTBUTESbHE, YTO C MOMO-
Wb 1003 Nerko 0bHapYXWTb KPaxMas Ha CBEXXEM Cpese KapTo-
MennHbl NN B MUKe.
loo — 3neMeHT O0BO/IBHO pedkuni, NpudemM B NpUpoLe OH Ha-
XOOWTCS B PACCEAHHOM COCTOSHUM, U COBCTBEHHbIE MUHEPasbl KO-
03 — 4pe3BblyalHag pedkocTb. B To e Bpemda 1o B nNopogax
HaxoOuTCA 0BOblMHO B BWOE NErKOPacTBOPUMbIX HEOPraHUYeckKmx
CoJIert 1 NOTOMY MOXET BbILLEN3UYNMBATECS M3 HUX NMOA3EMHBIMU BO- Mapb! HoLa MMetoT
namu. [lanee oH NONagaeT B peku, MOps 1 OKeaHbl. B Mopckom conn TEeMHO-(MONETOBLIN LIBET.
BCEraa ecTb HEeMHOro W03, MO3TOMY BETPbl, MEPEHOCSLIME BO3-
OYLUHbIE M3CChl C YaCTULAMU COMen C OKeaHa Ha MaTepuK, NepeHocdT 1 nog. IMeHHo noaTto-
MU U MOPCKOro BO3AUxa 0CObbIf 3anax. B mpuMopckux obnacTtax konmndectso noda B 1 M3
BO34Uxa MOXeT A0CTUraTb 50 MKT, TOraa Kak B KOHTUHEHTaNbHOM U TeM bosiee ropHOM BO3-
OUXe ero 3Ha4nTenbHo MeHblle — Bcero 1 unn aaxe 0,2 MKT. loa B HEBOMbLIMX KONYECTBaX
NPUCYUTCTBYET 1 B NMUTHEBOW BOAE, W B MOYBE, U B XXUBbIX OPraHN3MaX.

HekoTopble pacTeHnst CNOCObHbI ero HakanMBaTe. Hanpumep, B 1 Kr BbICYLLEHHOW MOp-
CKOW KanycTbl (naMuHapuv) cogepxxntca 5 1 voaa, Toraa Kak B 1 K MOPCKOW Boabl — BCEro
mmwb 0,05 wmr, 1o ectb B 100 Thicad pa3 MeHblle. HelapoM NaMUHapUst MHOTO AECATUNETWN
Bbl1a eANHCTBEHHbIM MCTOUYHMKOM MPOMbILWAEHHOM O0bbluM 1M0a3, @ Koe-rae moa v cendac
[000bIBaT 13 3TOW BOAOPOCAW. Vo4 BbIOENSHOT Takxke 13 HedTsHbIX bypoBbix Bod. MupoBoe
npon3BoACTBO nogda B 2012 . cocTaBuio 28 ThICAY TOHH.

Kak npaBwio, B BUOXMMUYECKUX MPOLECCaX YYaCTBYKT TOMbKO «ErKUE» 3MEeMEeHThI,
HaxoZawmecs B nepsovt TpeTk lNepuoamnyeckon Tabnuusl. Yyt N1 He eUHCTBEHHBIM UC-
KJHUYEHMEM M3 3TOr0 NpaBuna aBndeTcd nod. B uenoBeke moxeT cogepkaTtecs oT 10 oo
50 MI noaa, 3HaUYUTENbHAs YaCTb KOTOPOr0 CKOHLIEHTPUPOBAaHA B LLMTOBUAOHOM XXenese. OHa
HaKaMAMBaeT Mo W WUCMOMb3YET ero ANs CUHTEe3a NOPMOHOB — BELLECTB, Perynnpyroumnx
BCE >XM3HEHHble Mpouecchl Y yenoseka. [py HefocTaTke Mofa YenoBek 3aboneBaeT base-
[10BO BonesHbo (B mpocTopeunn «306»). Vloa cneuvanbHo BBOAAT (B BUAE KAnveBow cosn)
B MOB3apeHHY Co/b. Ho 1 13bbITOK Moda B opraHv3mMe BpedeH. Mon aoosut. [daxe npu-
BbIYHAA MOOHASA HACTOWKA MPU BAbIXaHUM ee NapoB NMOPaXKaeT BEPXHME AblIXaTeNbHble NYTy,
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a Mpy MoNagaHuy BHUTPb BbI3bIB3ET TAXEble 0XOrv MULLEBapPUTENbHOMO TpakTa. Cmep-
TeNbHad 003a noga — 3 T.

Ecnv B WUMTOBMAOHYKO >Kenesy nonafeT PaanmoaKTUBHBIM MO, OH HAYHET XXenesy pa3py-
LWaTh. bonblume KoNnMYecTBa PaanmoakTUBHOMO 1noaa-131 bbin BbIbpoLLEHb! B BO3AYX BO BpeMS
UepHoBbINbCKOM aBapun. K cuacTbto, 'l xuBeT Henonro (nepurop nonypacnana 8 cyTok) u ye-
pe3 HeCKO/IbKO MeCcsLEeB MOHOCTb PacnagaeTcs.

oo B Manbix KOAMYECTBAX BBOANAT B rasioreHHble Namnbl: OH NMepeHoCcUT UCNapuBLIKIACS
BO/Ib(DPaM 0BPATHO Ha CMNPanb, 3HAYUTENBHO YBEAMUMBAS CPOK CAUXKDObI 1aMnbl U NO3BOASAS
NoOHATb TemMnepaTupy HUTW. Tpyn 3TOM pe3ko BO3PacTaeT U SPKOCTb CBeveHWs. Ha 3Tom xe
NPVHLMNE OCHOBAHO MPUMEHEHWNE MOA4A AN OYNCTKU METanIoB, HaNpUMep TUTaHa UM Lup-
KOHWS. [1p1 NOBbLILEHHOW TeMNepaType Napbl Mo4a 0bpa3yroT ¢ METAIOM IeTy4ee CoeamnHe-
HVEe, KOTOPoe B APUrol YacTv annapaTypbl, Npy bosiee BbICOKOW TemnepaType, pa3/faraeTcs
C BblENEHNEM O4YeHb YMCTOro MeTansa.

lcKkyccTBeHHbIE PaaMoaKTUBHbIE M30TOMNblI Moga — '2°I, ™', 2] — wnpoko mcnonb3y-
FOTCA B BMONOrnKW, a TakxXe B MeauuuHe AAs AMarHOCTUKL U nedeHus 3aboneBaHui LWnTo-
BWOHOW »enesbl.

AcTar

At AcTaT — aHanor noaa v bein npeackasad . V. Mex-

AUAT [JesieeBblM KakK «3Ka-1noa».

3TOT NocnedHu ranoreH boin nonyded B 1940 r.
210 MCKYCCTBEHHO — 0BMYYEeHNEM Ha LMKNIOTPOHE BUC-
MUTa anba-yactmuamn. Ho nvwb yepes ceMb NeT
aBTOPbl OTKPbITUA — FPYNMNa amepuKaHCKux Guan-
KoB nof pykosoactesoM 3.[. Cerpe — panu 3atomy
3/IEMEHTY Ha33BaHWe, NPON3BEeAEeHHOE OT MPeYyeckaro
CN0oBa astatos — HeycTonyMBbIW, LLIATKUIW, KOTOPOe,
B CBOW 04yepedb, MPOM3BEAEHO OT OTPULIATENbHON
MPUCTaBKW W rpey. statos — CTOSALMIA (TOro e KOPHS C/I0BO «CTaTMKa» U MHOXe-
CTBO €ro npou3BoAHbIX). [1eiCTBUTENbHO, CaMbli A0NrOXMBYLLUA M30TOM 3TOM0
anemeHTa, ZPAt, MMeeT nepvof nonypacnaaa Bcero 8,3 uaca. [103ToMy B 3eMHOM
KOpe acTaTa MpakKTUyeckn HeT (OLeHKa [aeT ero obliee KoaMyecTBo Ha 3emne —
okono 30 r). Psg KOPOTKOXMBYLLMX M30TOMNOB aCTaTa NPUCUTCTBUKIT B HUYTOXHbIX
KOMMYECTBaX B UP3HOBbIX pUOax Kak nMpoMexyToyHble MpoayKThl. Tak, B paay pa-
ansa (oH HauMHaeTcs C YpaHa-238) Ha 1 TOHHY UpaHa NpuxoasdTcs Avllb MUMAW-
apaHble gonm (8,4 - 107°) munnurpaMmMa actaTta-218, nepuod Nonypacnana KoTto-

Knapk, r/T cnenpl
MnotHocTb, r/cM® G4
t nnaBneHums, °C 3018
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B 3T0M 06pa3ue ypaHoBOro
MWHEpPana codepXartcs

poro 1,3 c. HUYTOXKHbIE KOMMUYECTBa

acTarta.
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Mel umeem npaso 06pasosame 0cobyro epynny — apeoHOBbIX
3/1eMeHmMoB, Nnpuyucass K Hel 2enul He, HeoH Ne, apaoH Ar, Kpun-
MOH Kr U KCeHoH Xe He moJlbKo NOMOoMY, Ymo OHU dpye dpyaa
conposoxdarom Npu a3ome 8030yxa U npedcmas/isiom NOJIHoe
Mexdy coboro cxodcmBo — no cs8oed UHepmHOCMU U Hecnocob-
HOCMU BCMYyname U3BECMHLIMU HOM CNocobamu 8 COedUHeHUS...
HO Makxe U NOMOMY, YmMOo 3Ma 2pynna apeoHoBbLIX 3/1eMeHmMos
coBepweHHo cxodHa (6axe no BeluyYUHe amoMHbIX Becos) ¢ dpy-
2UMU Haubosnee xapakmepHeIMU epynnamu 3/71eMeHmOos... HeiHe,
Kozda u3sBecmHa uenas ux epynna: He, Ne, Ar, Kr u Xe u kozda
CMA/I0 0YeBUOHbIM, 4YMO Y HUX CMOJb XXe MH020 0bule2o, Kak
B 2pynne wje/104HbIX Memasnsios unu Yy 2asoudos, Hado bb110 Npu-
3HOMb, YMO OHU MaK e Mexdy coboro bU3KU, KaK 3mu nocsed-
Hue. 3mo bbislo cBoe20 poda ucnbiIMaHUeM meopemuyeckol cmo-
DPOHbI Nepuoduyecko2o 3aKOHa...

L. V. MeHdenees. OcHOBbI XUMUU.

TENHi

H e Ha3BaHwue 3ToT 3/1eMeHT nonyyma no nMmeHn gpesHerpede-

I.D.mn ckoro 6ora ConHua ennoca. MicTopust oTKpbITUS rennst belna

HEeMnpOCTOW 1 PacTaHYIaCk H3 MHOMQ feT. MPaHLyY3CKUN Br3NK

4 OO Mbep->Kionb YKarcer (1824—1907), Haxoasck B WHawm ans
1

HabAEHNS NOMHOIO COMHEYHOro 33TMEHWs, BrepBble Habro-
nan 18 aBrycta 1868 r. ¢ NOMOLLbH CNEeKTPOCKOMNa CNeKTp Cos-
HeUHbIX BbIBpOCOB — npoTybepaHLeB. AHaNOMMYHbIE HabIHO-
[OEHVA NPOBEN aHMINNCKA 3CTPoHOM [>kKo3ed HopmaH J1okbep
(1836—1920) 20 okTs6ps Toro »e roda B JloHAoOHe, NpryeM
B OTCYTCTBME 3aTMeHMs. OT4eTbl KaHceHa 1 JIokbepa nocTy-
mman B MapyXCKYK aKadeMuio Hayk OOHOBPEMEHHO ¥ Bblnu
"Mop oaBneHnem 26 aTM.  334MTaHbl B OAOMH AeHb. HoBble MCCIefoBaHNs COMHEYHON aT-
Mocdepbl Npoun3Beny 6oMblIoe BMEYaTIeHWE: B YECTb 3TOrO

CobbITNS MapunKcKasa akaaemMus BbIHECI3 MOCT3HOBIEHNE 0 YeKaHKe 30/10T0M Meaank . npo-
OUNAMM YdeHblX. H 0 KaKOM HOBOM 3/1eMeHTe TOraa pedn He bblno. MpoLio MeHbLle Mecs-
L3, U UTanbsHCKWA acTpoHoM lMbeTpo AHOxeno Cekku (1818—1878) 13 Hoabpst 0bpaTu BHW-

Knapk, r/T 4310
MnotHoctb, 1/ 018

t nnaBneHus, oC -272,2
t kKunenums, oC -268,9
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lenun — oauH 13 OCHOBHbIX 3n1emeHToB ConHLa.

M3HWe Ha «3aMeYaTeIbHY NINHII» B COTHEYHOM CMEKTPe BHAW3N N3BECTHOW XenTon D-1rMHum
HaTpus. Cekkn peLnn, YTo 3Ty JIMHNI0 MCNUCKAeT BOAOPOM, HAXOAALMNCS B 3KCTPEMASbHbIX
ycnosmnax ConHua.

I Tonbko Yepe3 ABa C AWLWIHKMM roda, B siHBape 1871 r., JIokbep npeanonoxXus, 4to 3T1a
JIMHUS MOXET CBUOETENbCTBOBAaTL O CYLLECTBOBaHMM Ha Co/HLE HOBOro afemeHTa. Bnepsble
cnoso «helium» NYbaMYHO NPOM3HEC B CBOEW PeYn 3HAMEHUTLIV aHTIMNCKAA PU3NK YIIbsaMm
TomcoH, nopa KenbeuH (1824—1907) B wrone 1871 r. [pu 3T0M OH cocnancs Ha Jlokbepa
W aHIWIACKOro XMMKKa 3ayapaa ®paHkneraa (1813—1891), koTopble NpeanoxXxunn 310 Ha-
3BaHve. HakoHel B 1895 r., cnycTs bonee ueTBepTy BeKa, BPUTAHCKUIA XUMUK YnbaM Pam3an
(1852—1916) nogencTBoBan KMCIOTOM Ha UPaHOBbIA MVHEpan KieBeuT 1 cobpan BblOenuB-
Lmncs Npu 3ToM ras. C nomolLbo JIoKbepPa OH UCCNeaoBan ero CnekTpanbHbIM METOA0OM U UBHU-
0eN TY XXe NMHNK. B pe3ynbtaTte «CoSHeYHbIN» 31eMEHT Bbll 0BHApYXeH 1 Ha 3emre.

['enun — BTOPOW MO PacnpOCTPaHEHHOCTK 31eMeHT Bo BcenenHon. OH HenpepbiBHO 06-
Pa3yeTcd B MMraHTCKWX KOMYecTBax 13 Bogopoda Ha ConHue. Ho Ha 3eMne renvs Mano; oH
0bpasyeTcyd B 3eMHOWM Kope B pe3ynbTaTe paamMoaKTUBHOMO Pacnafa paavioHyKAMaoB, 1Ucny-
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CKaOLLWX o-4acTuLbl (Aapa renns-4). Boinetes 13 paavs, OHW TUT e NPeBpaLLatoTCs B aTOMb
renns, oTPbIBasi 3MeKTPOHbI OT MHBbIX aTOMOB, C KOTOPbIMX OHW CTaNKMBAKITCS. Hanpumep,
11 pagus kaxable cytku BblaenseT 0,107 mm® renns; 31o nokasanw B 1911 . 3. Pesepdopa
v ero ctaxep v3 CLUA BepTpam Bonteyg (1870—1927).

E>xerogHo B 3eMHOW KOpe 33 CYeT pPacnada PaavoHUKIMAOoB 06pa3yroTCca ThICAYM TOHH re-
ms. Ho, HeCMOTPS Ha HenpepbIBHOE NOCTYM/IeHMe B aTMOC(epPY, renii B Hel He HakanInBaeT-
cs. ATOMbI 3TOT0 JIErKOro rasa, ABUrasichb € Bbicokon ckopocThio (1350 m/c npu 20 °C), nocTe-
MEHHO, HEMPEepbIBHO CTANKMBASACh C MOIEKUNaMM BO3OUXa, MOAHMMAOTCS B CTPAToCchepy U, Kak
1 MOJeKUNbl BOAOPOO3, UXOOAT B KOCMUYECKOe MPOCTPAHCTBO. Cna TSXKECTU Ha TUMFaHTCKOM
FOnuTepe 3HaunTeNbHO Bbille, U B ero atMocdepe cogeputcs 24% renvs (o macce).

YHCTbIA FENMH — PEAKMH W JIOPOrOM rA3.
ErO MOJTYYAROT

13 TENMNCOAEPXKALLIMX
MPUPOAHBIX TA30B.

PeHTabenbHbIM cuMTaeTCcs ero cogepxxaHune bonee 0,5%, ogHako v3pedka B NpUpPoa-
HOM ra3e MoXeT BbiTb Bonee 10% renvs. [ng oUnCTKX reams UCnoib3yeTcsd ToT (akT, uTo
Npv rNYybokom OXNaxKOAeHUM BCE OCTaNbHblE BELLECTBA, KPOME refing, CTaHOBATCH XXUOKMMM
nnn TBepObIMN.
MwupoBas 0obbiua renvs npesbiwaeT 150 mnH M3 B roa. OdeHb
MHOMO reqing 3anaceHo B Hegpax Poccun. OOHaKo Tpy YeTBepTur
BCEro renus B HacTogdllee Bpems nobbiBaetcs B CLUA, roe cTou-
mocTb 1 M3 B 2013 . coctaBwna 3 aonnapa (B ApUrix CTpaHax
Fennn MOXeT BbITb 3HAUUTESIbHO O0POXKE, HANPUMEP B AMCHMK
1 ™3 cTouT 22 nonnapa). l'enwii B 7,2 pasa nerdye Bo3ayxa. a300-
BpasHbIM renieM HanoHAKT 33p0oCcTaThl, AMpVKabny, MeTeopo-
Nornyeckmne 3oHAbl, AETCKME WapuKW. BannoHs! ong rnybokoBof-
HOro MOrpUXXeHWst 33aM0HAKT CXKATOW CMECHH KMCI0POoaa U renns:
reMn B OTMYME OT 330Ta 3HAUMUTENbHO XUXKe PacTBOpSeTcs
B KPOBW ¥ HE BbI3bIBAET NPW N0AbEME KECCOHHUHO 6onesHb. OaHa-
KO TeMBp rosoca YenoBeka, OblWallero TaKow CMeCchtd, CUIbHO
NCKaXAETCHA: HU3KWI FOM0C CTAHOBUTCS MUCKSIBBIM.
["'enu 061a43eT BbICOKOW TEN0NPOBOAHOCTbLI], C ero NoMo-
LLibt0 QTBOAST TEMOTY OT S0ePHbIX PE3KTOPOB. VIHEPTHOCTL renns
MCNOMb3YKT A9 CO343HUS 0C0B0 YMCTOW aTMOC(EPb! NpK Nony-
YEHWUM KPUCTAsIOB CBEPXUMCTOrO KPEMHUS, >KUOKOKPUCTaInMye- SIpkVe ZETCKVE BO3AULILIE LIBDUKH
CKUX [MCMeeB, OMTUYECKOro BOJSIOKHA. bonblive KonmuecTsa 3AMOMHEHHBIE TENIVEM, NIErye BOINUXA,
XKMOKOr0 renns UCnob3ytoT A1 NoNYYeHnst 04eHb HU3KUX («re- MO3TOMY UNETaKoT BbICOKO B Hebo.
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NMeBbIX») TemnepaTtyp. [1pu Takux TemnepaTypax PaboTaroT 0BMOTKM CBEPXNPOBOASLUMX 3MeK-
TPOMArHWTOB. OHW BbIAEPKMBAOT BObLLME TOKM 1 MOTOMY CO3A43HT 04YEHb CUSIbHbIE MarHUTHbIE
nong. CBepxnpoBoasiLLME MarHWUTbI PaboTatoT B HAYYHBIX NPMBopaXx S0epHOr0 MarHUTHOMO peso-
HaHCa, B apOHHOM cynepkosnanaepe EBponeiickoro LeHTpa saepHbix uccnenosaHui (LIEPH).
Kuakuni renvn gopor: B EBpane B 2012 1. 1 nnTP XXMAKOro renns ctonn 23 espo.

HEOH

N e HeoHa B 3eMHOM aTMOCCDeDe OYeHb MaJo, HO OH, KaK 1 re-

HEUH JIAR, OOMH M3 CaMbIX PaCMPOCTPaHEHHbIX 3N1EMEHTOB BO Bce-

NEeHHoW. Kak v renni, HeoH abcontoTHO MHepTEeH W He 0bpasy-

20 ’|8 eT XMMWYECKNX CoeanHeHun. HeoH BnepBble bbil 0bHapuKeH
I

B 1898 . B CXKMXXEHHOM BQO3AUXE 3HIMUACKUMU XUMUK3MU Y.
Pam3aem 1 Mopucom Yunbsmom Tpasepcom (1872—1961). Mo
Mepe 1CNapeHnst 13 BO3OYXa KOMMOHEHTOB, KOTOpbIe KUNST Npu
Bonee HK3Ko TeMnepaType (a30T, KMCNOPOA, 3ProH), XKNOKOCTb
0boralwanacb KpUNTOHOM. ICnapuB OCTaTOK 1 MPONYCTUB Ye-
pe3 MoJIYYeHHbI ra3 3NeKTpUYecKUin paspsas, UCCnenoBaTenn
0B6HAPYXXWN B HEM SIDKOE KPACHO-0paHXXeBoe ceeveHue. Cnek-
TPanbHbIA aHaNW3 MOK333a1 MPUCUTCTBUE NIVHWUW, NMPUHALANEXABLUMX HE W3BECTHOMY paHee
anemMeHTy. Ero Haseanm HeoHoM (0T rped. neos — HosbIn). B 1910 r. dpaHLy3Cckuii n3obpeta-
Tenb XKopx Knop (1870—1960) co3aan ra3opa3psaaHyro SaMny, B KOTOPOW CBETWUCA HEOH,
HaXOASALLMACA B CTEKNSHHOM TPYBKe Npw NMOHMXXEHHOM [1aBneHun. HeoHoBas peknama bbICTpo
PaCnpOoCTPaHWNIACh Mo BCEMY MUPY.

Bonblioe pacnpocTpaHeHre NoAYYnIN ManeHbKne NHANK3TOPHbIE NBMMOYKN — «HEOHKIY,
paboTatoLLme No ToMY >Ke NpUHUMNY. HEeOH NCN0Mb3YeTCH TakXKe B NPOM3BOACTBE M133MEHHbIX
naHenen. OHK COCTOST M3 MUNIMOHOB KPOLLEYHbIX Kancys, 3ano/IHeHHbIX HeOHOM (M ApUrMMm
razamu). [py nogave Hanps>KeHWst OHW MCNYCKaT YNbTpadroneToBoe U3nyyeHve, noag aem-
CTBMEM KOTOPOrQ CBETUTCH KP3CHbIM, 38/1EHBIM U CYHVM CBETOM 0CObbIA roMUHOMOP. Tpu
TaKune Kancysbl 06pa3yroT OaWH NUKCesb.

Knapk, r/t 11,8102
MnotHocTb, 1/ 0,80
tnnaBnenms, °C -248,6
t kuneHus, °C -245/1

B pa3page HeoH
CBETUTCS OPaH>XEBbIM.
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Apron

Ar ADZOH B XUMUYECKOM CMbIC/Ie omJjiudaemcsd makorw He-

desmesibHoOCMed U HeU3MeHHOCMbH, 4Ymo npe@cmaBngem

APl’uH npumMeyamesibHeliwee B 3MoM OMHOWeHUU Beuwecmso...
[. V. MeHdenees. OcHOBbI XUMULU.
39,94
Knapk, r/T 0,93 VIcTopust aproHa Hadanacb B 1785 T., Korga aHrnnckui
MnoTHocTb, r/n 1,78 XUMUK 1 r3vK eHpn KaseHanw yoanun 13 Bo3gyxa Bce v3-
t nnaBneHus, °C -189,4 BECTHble TOrA3 KOMMOHEHTbI. YrNeKMC/bIA ra3 OH YCTPaHWI
t kuneHusi, °C ~185,8 PacTBOPOM LLEOYN. A30T — MPONYCKas 3neKTpudeckme uc-

KPbl Yepe3 CMeCb 330Ta C M3bbITKOM KWC/0POAS; B pe3yibTaTte
peakuUmn 06pa3oBancs AMoKcKa a30Ta (To e NpoUCXoauT BO

BPEMS IPO3bl), KOTOPbIA TakxKe bbln yaaneH wenousto. Kucnopod bbin yaaneH packaneHHbIM
MOPOLUKOM Mefy, KOTOPbIN CBSA337 KUCM0PO4 B OKCMA Mean. B KoHeYHoM cueTe 0T BO3OYxa
ocTancs HebonbLLIo Ny3bipek rasa (1/120 nepBoHaYanbHOro 06bemMa), KOTOPbIV C KMCIOPOAOM
He pearnpoBan. KaBeHOWL He MOr 0bbSCHWTB, NoYeMy TakK MonydyaeTcs U YTo NpeacTaBnseT
cobon 3TOT ras.

Mpowno bonee 100 net. B 1892 r. aHrAMnMcKUn u3nk I>KoH Yu-
nbsim CTpeTT (1842—1919), B 1873 r. yHaCNed0BaBLWA OT 0TUA TUTY/
nopaa Panes, ytouHan usndeckmne KoHCTaHTbl ra30B. OH BblAeNn Kak
MOXHO H0Mee UMCTbIM 330T 13 BO3AYX3 W OMpeaennn ero naoTHOCTb
C 0YeHb BbICOKOM TOYHOCTBH. Y Hero nonyuunock 1,2572 r/n npu Hop-
MasbHbIX ycioBnax. OH n3Mepun Takyke MI0THOCTb 33073, MOAYYeHHO-
M0 YNCTO XUMUYECKU U3 HUTPUTE 3MMOHKS. Pe3ynbtat Bbii npuMepHo
TeMm xe: 11 370r0 33073 Becun 1,2505 r. Pe3ynstaT BnosHe yaoBneT-
BOpWS Bbl U (M3NKOB, U XMMINKOB, TaK UTO MOXKHO BbII0 MPOCTO B34Tb
cpegHee 3HadeHme. Ho Panei Bbin yBepeH, U4To 3TO He OLMBKa 3KC-
NEePVMEHT3; NOrPeLlHOCTb N3MEPEHNST MOMNa BbITb B YETBEPTOM 3HaKe
nocne 3ansTon, Ho He B TpeTbeM! OQHaKo, kak 1 KaBeHauLl, Panen He
MO 0BBACHUTL 3TV pe3ynbTaThl. OH anybnvkoBan NMCbMO B XKYpHase
Nature, B KOTOPOM MPUrNaLlan XMMUKOB OaTb Pa3ymHoe 0bbsACHeHve
CBOVM U3MEPEHNUSAM.

[pobnemMa NprBNEKNa BHUMaHWE XUMKKE Ynnbama Pam3as, KoTo-
pbi 3Han 06 onbiTax KaBeHauwa. OH npeanoxun Panero nposecty
COBMECTHble WUCCNefoBaHud. B pe3ynbtate ABYXneTHeW paboTbl OHW ToepbIf 3ProH NNGBMTCS, BbITEKaeT
UCT3HOBW/IN, YTO B aTMOC(EPHOM 330TE COAEPXKNTCS HE M3BECTHbIN Pa- W3 NPOBMPKM 11 BLICTRO MCMBPSETCS.
Hee ra3, HEMHOIo TshKenee XUMWUYECKW YMCTOra a3aTa. VIMeHHO ero
MpUMEChb B a30Te M3 BO3AUX3 UBENMUMBANA MIOTHOCTb. HOBLIM a3 0Ka3ancs XMMUYecKu
MNHEPTHbIM, OH He pearvpoBan HW C KaKWMW BeLLeCTBaMMW. 33 3TO ero Ha3Basjn 3proHoM, OT
rpey. argos — NeHWBbIV, HeAEaTeNbHbIN. 3TO Ha3BaHME NPeanoxXun XuMnK eHpu [>kopaox



KHMHYECKHE INEMEHTDI B UHDOTPADUKE ——— — 207




208 _____ W1b% JIEEHCOH

MapgaH (1838—1901). 13 aBrycta 1894 r. Panein n Pam3ai BbICTYNUAM C COBMECTHbIM CO-
obLeHneM 06 OTKPbITUM UMK HOBOrO ra3a. CTan NMoHATEH pe3ybTaT, MOMYYeHHbIV KOrAa-To
KaBeHanLWweM: 0CTaBLUMICH Y Hero mny3blpek bbin aproHoM. B 1904 r. xvmnk Pamsan 3a oT-
KpbITVE B aTMOC(epe aproHa v Apyrnx baaropogHbIx ra3os nonyynn Hobenesckyro npemMuio
Mo XMMWUW, TOTA3 Kak Gusmk Panert B TOM e rogy W, No CYTK, 338 TO Xe OTKPbITME NOAYYMN
Hobenesckyto NpeMuto No Gu3nke. VI3BECTHO TOMbKO OOHO KPalHe HeCTOMKOoe COoefdVHeHue
aproHa — ero rugpodTopug (oTkpbiT B 2000 r.), KOTOPLIN CULLECTBUET TOMBKO NpuU Temne-
paTypax Hike —256C.

Pam3aln 1 P3anen He 3HanW, UTO MPaKTUMYECKW BECb 3EMHOW aproH rnonan B aTMocthepy
B pesynbTaTe PaamoaKTMBHOMO mpeBpalleHus kanma-40 B COCTaBe rOpHbIX Mopof, nepuon
nonypacnaga Kotoporo paseH 1,23 mapa net. o YTOUHeHHbIM O3HHbIM, B CUXOM BO34UXe
0,934% aproHa, a BO Bcewt aTMocdepe ero 66 TPUAIMOHOB TOHH. AProH O0BO/bHO OeleB
M HaLWen LWUMPOKOoe NnpuMeHeHue. [JecatunetusMm UM HanonHAAN NaMnbl HaKanuBaHWg; OH
NpMCYTCTBYET Mnofg HebobWwmM AaBeHWEM B NHOMUHECLEHTHbLIX NaMMax.

C NOMOLLBI0 3proHa CO343eTCs 3alMTHAa aTMocdepa Npy AYroBor CB3apKe, YTO Npendr-
CTBUET OKWCNEHWO METANO0B. /IHEPTHBIM aproHOM 33MOMHAKT YNakoBKY C NPoaUKTaMu. Ap-
FOH, B QT/IMUMe OT refing, 0b1afaeT HU3KOW TenoNpPOBOLHOCTLI, YTO UCNONb3YeTcd ANg 3a-
MOJIHEHWSA CTEKJION3KETOB B MI3CTUKOBbLIX OKHaX. AProHOBbLIN 133ep 38MEHSAET CKaslbnesb npu
rNa3Hblx onepaunsax. MrnpoBoe NPon3BOACTBO 3proHa — 0KOJI0 1 M/H TOHH B rOf.

KPUNTOH

Kr KpWnToH, Kak 1 psaa apyurvx 6aaropodHblx rasos, bbin oT-

KPUNTOH KpbIT B 1898 r. Y. Pam3aeM BMecTe CO CBOMM 3CCUCTEHTOM
M. Tpasepcom. Mocne Toro Kak 13 XAKOro Bo3ayxa asoT, ap-
83,80 FOH ¥ KWUC/I0pPO/ MOCNedoBaTesIbHO Bblkvneny, obbem obpasua

CUAbHO YMeHbLLuncy. [ocne ero ncnapenus ras boin nccneno-
B3H CMeKTpasibHbIM METoAoM. B crnekTpe 0bHapyXunmnce Ho-
BblE JIHWN, NPYHaONeXaLUNe paHee He N3BECTHOMY 3/1EMEHTY.
Ero Ha3Bann KPUMNTOHOM, OT rped. Kryptos — CekpeTHbIN,
CKPbITHbIN. B ToM e 0bpa3ue rasa 1 TeMm e MeToacM bbinu
OTKPbITbl TAKXXe HEOH U KCEeHOH. [13BECTHO HECKO/bKO coean-
HEHWN KPUMTOH3, B KOTOPbIX €ro aTOMbl COeAVHEHbI C 3TOMaMK
(TOpa, KMUCMNopoaa v paaa Opyrix 31eMeHToB. HekoTopble M3 HUX UCTOMYMBLI TOMBKO MpW
0YeHb HU3KWX TeMnepaTypax.

KpUATOH N0OAYYaHOT M3 CXMXKEHHOMO BO34YXa NYTEM era pekTudukaumun. ExxeroaHo B Mu-
pe nonyyatoT okono 100 000 m* kpunToHa. KpUNTOHOM 3aMOSHAKT KONBbl 3N1EKTPUYECKMX
namnodek (oHU UMerT rprboBMAHU GOPMY), UTO NO3BONSIET UMEHBLUMTL UCM3PEHNUEe BOJb-
(pamMa, NOAHATb TEMNEPATYPY HUTK 1 UBENNYUTb CBETUMOCT.

Knapk, r/T 11-10
MnoTHocTb, r/n 3,75

tnnasneums,°C 1574
t KuneHums, °C -153,2
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KpunToH cBeTuTCS
B 371€KTPUYECKOM
paspsize.

B «HEoHOBOW» pDeK/iamMe YaCTO CBETUTCH KPUMTOH, 9pKUA Benbii CBET KOTOPOra, Npoxoas
yepes LIBEeTHOE CTeK/10, OKPALUMBAETCH B HYXHbIV LBET.

3anonHeHHble KPUMTOHOM CTEK/I0MaKeTbl MO3BONSKT YMEHbLUUTL NOTEPW TENa B XXUAN-
lax. B cmecn ¢ TOpPOM KpUNTOH paboTaeT B MOLLHbIX N1a3epax.

4 KceroH

e KceHoH, K3k 1 pag apyrix 61aropofHbIX ra3os, bbli OT-
KpbIT B 1898 r. MeToaoM CnekTpanbHoro aHanmsa Y. Pam3aem

K[EHOH n M. TpaBepcoMm. Ero HasBaHWe NPoMCX0anT OT FPey. Xenos —
’|3’|’29 YU>KOW, CTPaHHbIN, HEObbIYHbIN. «CTPaHHOCTb» KCEHOHa SpKO

nposiBuaacbk 23 MapTa 1962 1., Korga COBEpLUEHHO HEeOXN-
[3HHO ONd XMMWKOB BCEro MWpa paboTaBLMA B KaH3LCKOM
yHuBepcuTeTe Hun baptnett (1932—2008) nonyumn xumn-
Ueckoe COefVHEHWE KCEHOHa W rekcadTopuaa nnatuHbl. [o
3TOro BO BCeX Y4YebHWKaxX nmcanu, 4to 3nemMeHTbl rpynmbl re-
NS He MOryT 06pa30BbIBaTb HUK3KMX XMMUYECKMX COedMHe-

Knapk, r/T 87-10°°
MnotHocTb, /N 5,89

t nnaBnenus, °C -111,8

t Kunenums, °C -108/1
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HUY. He[apoM 1X Ha3sbiBann MHepPTHbIMK ra3amu. C Tex nop bbin nosyyeHbl COTHW coedu-
HEHWI KCEHOHa C APYrvMM 351eMeHTaMu (B OCHOBHOM C OTOPOM 1 Kucnopogom). Nostomy
3/1EMEHTbLI 3TOV FPYNMbl CTaNN Ha3biBaTb 613ropoaHbIMK ra3amMn. CxaTblM KCEHOHOM 33-
NONHAKT MOLUHbIE Pa3pAaHbIe N3MMbl, A3KOWME UCKIKUATENBHO ApKui cBeT. Kak n Kpun-
TOH, KCEHOH MCMONb3YHT MPWU U3roTOBEHUW NI33MeHHbIX NaHesen. KCeHOHOM 3aMoHAT
thoTorpauryeckmne namnbl-BCNbIWKK. KCEHOH MOXHO MCMOMb30BaTh B K34YeCTBE CPeCTBa
LN H3PK033. AHTUNCKUA yyeHbin [3sna [>KOYHC KaK-TO MOACYMTAN, YTO NPV A3BEHUN
50 aT™ NMIOTHOCTb KCEHOH3 PaBHa MIOTHOCTW BOAbI, TaK YTO YeSIOBEK BMOJIHE MOXET B HEM
nnaBaTb. [1py 3TOM A3BNEHWN COLEpXXaHWe KUC/MOPOA3 B KCEHOHe, Heobxoaumoe ONs Abl-
XaHwng, coctasnseT Bcero 0,5% — oLyLLeHNs YeloBEKa B TaKow cpee OQHOBPEMEHHO Ha-
MOMWHAKT MorpyxeHne Ha rnybuHy v ceobodHoe nagerve! MNpryeM Takom cMecbro bypet
AbIWaTb He TpydHee, YeM 0bbluHOM ObIXaTeNbHOW CMecbro Ang rNyboKoBOAHOrO Norpyxe-
HMS. A MOCKONbKY CKOPOCTb 3BUK3 B KCEHOHe B B3 Pa3a MeHblle, YeM B BO3AYUXe, rosoc
UesloBeka B KCEHOHe CTaHET HUXKe Ha eyt 0kTaBY. [10K3 3KCMEPUMEHTbLI MO «MI3B3HUIO
B KCEHOHEe» He MPOBOANINCS...

CBeT KCEHOHOBbIX aBTOMOBUIIbHbBIX TAaMM MOXET bbITh Pa3HbIX OTTEHKOB.
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MoluHas pa3panHas n1amna, 3amno/IHEeHHaa KCEHOHOM, L3eT OYeHb APKUIA CBET.

PAAHOAKTHBHBIE U30TOMbI KCEHOHA §
NMPUMEHAKOT B MEOAVUINHCKOW
OVATHOCTUKE.

IOHHbIN PaKETHbIN ABUraTeslb Ha KCEHOHE WCMOSb30BaH H3 KOCMUYECKOM 30HAe «Aun
Cnenc 1», 3anyuieHHom HACA B okTabpe 1998 1. Ha Hem bbino 81,5 Kr KCeHoHa, KoTopble
obecrneunBanm oueHb Manyto Tary (0kono 9 r), Ho B OTAMYME OT MOLLHbIX PAKETHbIX ABMraTe-
Ne KCeHOHOBbI ABWraTesb HenpepbiBHO paboTan B 06LLIE C/IOXKHOCTY B TeueHne 677 CyYTOoK.
CTaHuUus, B YaCTHOCTW, BbIMOSIHWMNE CbeMKY AApa KomeTbl Boppennun.

KceHoHa B BO34yxe o4yeHb Mano. [Ona nonyueHus 1 M3 KCeHOHa HUXHO nepepaboTaTtb
1 maH M3 Bo3ayxa. MunpoBoe Npov3BOACTBO KceHoHa coctasngeT 11 000 M3 B roA.
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86 PA/I0H

R n B koHLe XIX Beka 3. Pe3epdopa 06HapuyXis, 4To BO3AYX OKO-

J10 TOpKA 1 ero CoeaMHEHN CT3HOBUTCH PaanoaKTBHbIM. Bro-

PAAOH CNeOCTBUN BbISICHWIOCh, YTO 3TO 0BbSACHAETCS BblOeNeHneM rasa

PadoHa, ToYHee, ero 13oTomna #°Rn ¢ mepvoaoM noaypacnana

[222] 55,6 c. bonee gonroxvBywmnm 2?Rn ¢ neproaoM nonypacnaga

3,82 cyrT. BblOensdetcsd paaueM-226, KOTopbIn NPUCYTCTBUET BO

Knapk, r/T 6-1020  BCEX MUHEPanax, CoAepxaLlnx ypaH. Boioenarowmincs ras Pesep-
MnoTHoCTb, r/N 973 (hopa Ha3Ban aMaHauvelt pagums (0T N1aT. emanatio — 1cTedeHne).
tnnaeneums, °C 712 Cnycta 10 net Y. Pamsai [0Ka3af, 4T0 3MaHauus pa-
t kuneHusi, °C -619 NS — XVMUYECKWIA 3nemeHT. OH Nonyynn HaseaHue pagoH —

M0 3HaNorMn C HasBaHWaMK pada ApUrmx 61aropodHbIX ra3os
(HEOH, aproH, KPUMNTOH, KCEHOH), @ MOXeT BbITb, MPOCTO MO Ha-
YasbHbIM 1 KOHEYHbIM BUKBAaM aHMIMNCKOrO Ha3BaHMA radium emanation.

PafoH B 7,5 pas Tskenee Bo3ayxa 1 061aaaeT oueHb CUIbHOW PaanoaKTVBHOCTbI. 3TAT
BnaropodHbIV Fra3 NOCTENEHHO, He BCTYMNAs B XMMUYECKME PE3KLIMK, MPOC3YMBIETCS U3 rNYbuH
3eMHOr0 Lapa K NOBepXHOCTM (B pasHbIX reorpanyeckmnx paioHax — B Pas3HbIX KONMYECTBaX)
1 NONaAaeT B BO3AUX, 8 OTTUAa — B fierkue YesoBeka.

W XOTA PAZIOHA B ATMOCKEPE 0YEHb MANO,

HA HEIO MPNXOCONTCH
SHAYUMTENBHAA YACTb (MHOTOA —
BOJIEE MOJ10BMHbI) 403bl
OBJIYYEHWS, KOTOPYIO MONYYAET B CPEAHEM
YE/IOBEK B TEYEHWE XHU3HW. OCHOBHAA YACTb
PAZIOHA, NONABLLAA NPH BAOKE B TPAXEID, bPOHKH
W JETKHE, NPH BbIAOXE BbIAENAETCA OBPATHO.

OnHaKo pafoH xopolwo pacteopsetcs B Boge: npy O °C B 100 r BoAbl PacTBOPSETCH
51 mMn pagoHa — B 22 pa3a bonblue, YeM a30Ta, 1 B 10 pa3 bosbLlue, YeM KUCA0Poaa. Taknm
06pa3oM, YaCTb PaoHa, MOMABLLUASA B Jerkve npu BAOXE, MOXET MPOHUKHYTb Yepes CTeHKM
NErOYHbIX 3/1bBE0S U PACTBOPUTLCH B KPOBU. 3H3UUTENIbHOMY PUCKY NOABEPratoTCs paboTata-
Ve B YP3HOBbLIX LIBXTaX, B KOTOPbIX KOHLEHTPaUMs pPafoHa B BO3AUXe 0COBEHHO BeKa.
OnacHOCTb BbI3bIB3ET HE TOMbKO CaM PafO0H, HO W PaMOaKTUBHbIE MPOAYKTLI ero pacrnana,
cpeay KoTopblXx — nonoHun-210.
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Pa0oHOBbIE BaHHbI HAXOASAT OrPaHUYEHHOe NpUMeHeHne B MeanumnHe.

PafoH NpUMEHSAOT B MeauumHe — B0MbHBIX 184aT, MOrpy>as X B Paf0OHOBbIE B3HHbI.

o cofmepXaHuo pafioHa B BO3OYUXe recsiorkt BeAyT MOMCK MECTOPOXXAEHU YpaHa 1 To-
pus. YBENNYEHVE COOEPXXaHUS PafloHa B MOA3EMHbIX BOO3X MOXET CBWAETENbCTBOBATL 06
YCWNEHWN CENCMUYECKOM 3KTUBHOCTW 3EMHOM KOPbI W HeAp M/aHeTbl B AaHHOM palioHe.

B BO34yxe NoA3eMHbIX WaxT M WTOJ1eH MNoBbILWeHO CoAep>XaHie pafoHa.



TPAHCYPAHOBDIE I/IEMEHTD

K TpaHcypaHoBbIM (0T N1aT. trans — 33, MO TY CTOPOHY) OTHOCATCS 3/1eMeHTbl TsxXenee
UPaHa, TO eCcTb C aTOMHbIMWN HoMepamu bonblie S2. Bo BpemeHa [. V. MeHgeneesa u He-
CKOJIbKO OECATUNETU MOC/E HEra UpaH CYMTANCH C3MbIM TSXKENbIM 3/IEMEHTOM; OH 33aMbIKaJl
Mepuroanueckyto Tabnmuy. OOHaKo OOCTUKEHWS SaepHo hU3MKK No3BoavMAn co3naTth (CuH-
Te3vpoBaTh) 26 TPAHCYPAHOBbLIX 3/1EMEHTOB, NPUYEM YeTbipe 13 HUX He UMEHT NoKa CBOero
Ha3BaHWA. 31EMEHTbI C aTOMHbIMK HOMepamim OT 93-ro 4o 103-ro No CTPOeHN aTOMOB 1 XI-
MUYECKMM CBOWCTBAM MPUH3ONIEXAT K 3KTUHOWAAM; NPV 3TOM OHU SABNAHOTCS aHa0raMu NaH-
TaHomaos. Cnegytolime 15 31emMeHToB, KOTOPbIe HaXoAdTCs B rpynnax ot 4-1n o 18- Nepuro-
OMYecKon Tabaunupl, Ha3bIB3HOTCA TPAHCAKTUHOUOIMU.

[NepBble TPAHCYP3HOBbIE 3/1EMEHTLI CUHTE3MPOBaN 0b/ydeHreM npeablaylimx 31emMeH-
TOB HEUTPOHaMK. 3aXBaUeHHbIN 90p0OM HeWTPOH NMPeBPaLLAETCs B MPOTOH, 3/EKTPOH U aHTU-
HEeWTPWHO; NocnefHve OBa BbINETAKT M3 S94pa, 3 NPOTOH B HEM OCT3ETCH, YBENYNBASA 3apsf
A0pa Ha eavHMLY. Tak nocneaoBaTelbHO MOXHO NonydaTb oAnH 3nemMeHT 3a apuruM. OgHa-
KO O15 3TOrQ HYXKHO MMEeTb [OCTaTOYHO «MpeabloyLlero» 3nemMeHTa 1 bosee MOLLHbIE MOTOKM
HemTpoHoB. Korga 3ToT MeTOoA Mcdeprany, Hadanu 061ydatb CUHTE3MPOBAHHLIE 3/1EMEHTH
C BoMbLWMM BPEMEHEM XXIM3HM BCe Bonee TSKenbiMn MoHaMU.

Heckobko 31eMEeHTOB, HEMOCPEeOCTBEHHO CNeAULLMX 33 YPaHOM, Bbln Uxe nocne mx
CMHTE33 0BHapY>XeHbl B C/IE0BbIX KOMMYECTBaX B UPaHOBbIX MUHEPanax.

He Tak 0aBHO HEKOTOPbIE YUeHble CUMTANN, YTO 3/1EMEHTLI, HAMHOMQ Bosee TaXKesble, Yem
UpaH, JO/KHbl UMETb UCK/KYUTENBHO Manoe BpeMs XW3HKW, N03TOMY NOAYYUTb UX, a T1aB-
HOe — [0Ka3aTb, YTO MOAYYEHbl MMEHHO OHW, CUMTANOCh BECbMAa NpobnemMaTnyHbiM. B T0 e
BPEMS Pl TEOPETMKOB NPEeACKa3blBas CYLLECTBOB3aHME TaK Ha3blBAEMOIrQ «0CTPOBA CTabuslb-
HOCTM» — BOMBLLIOr0 BPEMEHW XW3HW /19 HEKOTOPbIX CBEPXTSHKENbIX 31EeMEHTOB (cpeaw HuxX
Ha3blBancs anemeHT Ne 126). MNpaKTvKa Nokasana, YTo HeKOTOPble V30TOmMbl NOCAeAHMX 13-
BECTHbIX 3/IEMEHTOB OEeNCTBUTESIbHO UMEHT aHOMAaSbHO DOSbLUCE BPEMSA XW3HM, XOTS CTa-
BUNbHbIE CpeaV HUX He 0BHapUXXeHbI.

B 1846 r. acTpOHOMbI OTKPbIIV NPEACK333aHHUK HE33 40110 10 3TOro PPaHLU3CKUM aCTPOo-
HoMoM YpbeHom YKaHoMm XKosedoM Jlesepbe (1811—1877) HoByto nnaHety. Ee Ha3sanm He-
NTYHOM — MO UMEeHN [peBHerpeyeckoro bara NnoAsoaHOro LapCTBa.

Korpa B 1850 r. B M1Hepane, npue3eHHoM B EBpony 13 CLUA,

0 @ 0BHAPUXXWN, KK MOMIaraan, HoBbIM METanNs, ero nof BnedyaTieHnem
OTKPbITVS 3CTPOHOMOB MPeanoXKunv Ha3eaTb HenTyHueM. OH3KO

N BCKOPE BbISICHWMIOCE, YTO 3TO BbI YKe OTKPbIThIN paHee Huobui.
HE"WH““ O «HenTyHWuW» 33bblIn NOYTK Ha Lenoce cronetue, noka B 1940 r.
amepuvikaHckue dusmk 30BrH Makmunnad (1907—1991) n dunun

234:048 AbenbcoH (1913—2004) He 0BHapUXWUV HOBbIV 3N1EMEHT B NPOAUK-

Tax 061yYeHnst ypaHa HenTpoHamu. 1 kak B ConHeuyHon cucteme 33
YpaHoM cnenyet HenTyH, Tak 1 B TabvLe 31eMeHTOB 33 YpaHoM (Ne
92) nosiBUACS HenTyHun (Ne 93).

OTKpbITHE
1940 r.
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CaMbIl ONrOXMBYLLMIA 1M30TON HenTyHKs, 2¥’Np, nMeeT nepuogd nonypacnaga 2,2 MiH
neT. B 04eHb MasbIxX KOMMYeCTBaX HEMTYHWI BCTPEY3ETCH B UPaHOBbIX MUHEpanax. Ero Mox-
HO BbIENNTb 13 NPOAUKTOB AIMTENBHOr0 061y4eHns YpaHa HeMTPOHaMN B SepHbIX PeakTo-
pax. HenTyHuin — o4eHb Tsxkenblin (nnoTHocTb 20,4 1/cM3) XpyUnkuid MeTann ¢ HU3KOM Tem-
nepatypon nnasnexns (639 °C). Ero ncnonb3ytoT Ans nonyyeHns nayToHus.

B 1930 r. bbia 0TKpbITa AeBdATad naaHeTa CoNMHeYyHom CUCTeMbI, MpeacKasaHHas amepu-
KaHCKMM acTpoHomoM [MepcusaneM Jlosennom (Jloysnnom, 1855—1916). Hosoe HebecHoe
Teno Ha3eanu MAYToHOM — Mo UMeHW [peBHerpeyYeckoro bora noA3emMHoro LapcTea (B aBry-
cte 2006 r. TNyToH M3-33 Manoro pasMepa M 0CobeHHOCTeN era opbuTtbl Bbi UCKIHOYEH
3CTPOHOM3MV 13 CMCKA «BOMbLUMX» MN3HET).

Mo3Tamy BbI10 NOMMYHO Ha3BaTh CNeaytoLLIAT 33 HENTYHWEM 3/1e-

04 @ MEHT NAYTOHUEM; OH bbin 0bHapyxeH B 1940 r. B NpoAyYKTax paau-
P 03KTUBHOro MpeBpalleHns (beTa-pacnaga) TOMbKO YTQ OTKPbITOro

u HenTyHMs. 370 Bbin NNYTOHW-238. /1 B TOM XXe rogy NayTtoHun-238
m]ym“"ﬁ BbI/1 CUHTE3MPOBAH B MMKPOrPaMMOBBIX KOMYecTBax NyteM bombap-
[POBKW YpaHa aapamum fentepus. B nocnenyrowme rofbl B 601bWMX

[244] KOJIMYECTBaX CTa/ii nonyyaTe nAytoHun-239. OH obpasyeTtcs npu
paboTe YpaHoBbIX peakTopoB: 2%®U 3axBaTbiBaeT HEWTPOH U B pe-
OTKpbiTHE 239
1940 3ynbTaTe ABUX beTa-pacnaioB NpeBpaLlaeTcs cHadana B 2°Np, a 3a-
r.

Tem B 2*9Pu. K HacToseMy BpeMeHu TakK MonyyeHbl ThICAYM TOHH
NAYTOHNS-239.

MNUTOHWA — Tsxenbin (NNoTHOCTb 19,9 1/cM3) XpUnKuiA pPaanNoaKTUBHBIN METans, NnaBs-
wwmncs npy 640 °C. Mepuoa nonypacnaga camoro A0NAroXMBYLLEro 13oTtona, 24Pu, paBeH
80,8 MAH feT. B oueHb MasnbiX KOAMYECTBaxX OH HawgeH B npupoge. MNnytoHun-239, Kak
N ypaH-235, — Aenawmincs maTepuan, ero HasbiBalT OpUXKelHbIM nayToHveM. Bnepsble
B30pBaHHad B utone 1945 r. atomHasa bomba, a TakKe copolleHHasd Yepe3 mecsl Hag Hara-
Caku 1 ncnbitaHHas B CCCP B 1949 r. — BCe OHM bblnu NAYToHUeBbIMI. MTNyToHNn-239 cny-
XKUT TakxXe TOMAVBOM ANs SOepHbIX PeakTopoB. MnytoHuin-238 (nepvioa nonypacnana 87,7
NET) CAUXKMUT UCTOYHMKOM 3HEPIMM B KOCMUYECKIMX anmnapaTax.
3nemeHT Ne 95 6bi1 nonyyeH B 1944 r. B MeTannypriyeckom

95 @ nabopaTopun YnKarckoro YHusepcuTeTa. Ero cuHTe3vposanv 0bny-
Am yeHnem NNYToHW-239 anbha-4acTuamm, YCKOPEHHbIMY H3 LIMKII0-
TpOHe. BHeLHss 3neKTpoHHas 060/10YKa HOBOro 3/1eMEHTa 0Ka3a-
AMEP““““ Nacb  aHanornyHon esponuk. COOTBETCTBEHHO HOBbIA  3/1EMEHT
Ha3Ba/W B YeCTb AMEpUKHK, KaK eBponin — B 4ecTb EBporbl. Ame-
[243] puUMi — MNACTUYHBIA PAAMOAKTVBHBIA METaNs;, ero MAOTHOCTb
13,7 r/cm3, TemnepaTypa nnasnerns 994 °C. CaMbliit 4ONMOXUBYLLIAI

OTKpbiTHE 3 '
1944 ¢ n3oton, *“Am, nmeeT nepuod nonypacnana /370 neT; ero Ucnosb-

3UK0T A5 CUMHTEe3a Bonee TskenblX 3nemMeHToB. AMepuumin-241 (ne-
proa nonypacnana 432 rofa) HaxoauTcs B KOMMYECTBE COTbIX A0-
Ner MUKPOrpaMMa B HEKOTOPbIX OeTeKTopax AbiMa. B Takom OeTekTope n3nydeHve amepuums
CO343eT HebosbLIOV TOK, KOTOPbIN UMEHLLLI3ETCH MpY NONaAaHUM BHYTPb AbIMOBbLIX YacTuL,
B pesy/nbTaTe CcpabaTbiBaET aBapUMHbBINA CUTHAN.
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3neMeHT Ne 96 bbin nonydeH B 1944 r. nyteM boMbapanpoBKY

% @ NAYTOHUS aapamn reand. Ero Haseanu B YecTb Nbepa 1 Mapun Kro-
cm pu. B lNeproanyeckon Tabamue akTMHOMOY KHPUK COOTBETCTBYET
NaHTaHOWA raA0NVHUI, B HA3BaHUM KOTOPOro MUryprpuet GamMuamg

KHOPHH yyeHoro. Tak 4yTo Our3nKK, NPUAUMbBIBAS H33B3HVIE HOBOMY 3/1IEMEHTY,
[247] BEPOATHO, Menn B BUAY W1 3TY aHasormio.
MnoTHOCTL Ktopws 13,5 r/cm®, TemnepaTtypa nnasnexmns 1340 °C.
OTKpbITHE 13BecTHo 6onee 20 130TOMNOB KIOPUS, CaMbIiA A0NTOXNBULLNA —
1944 1 Klopun-246 ¢ nepuogoM nonypacnaga 15,6 maH net. Kopun-242

(nepvoa nonypacnafa 162,8 cyT.) npUMeHsieTcs Ans Npou3BoACTBa
KOMMAKTHbIX 1 QYeHb MOLLHbIX UCTOYHUKOB 3HEpPruv: 1 KHopus Bbl-

07 @ fengeT molHocTb 120 Br.
Bk Bepknuit nonyyeH mckycctBeHHo B 1949 r. rpynnon Cubopra
B KannhopHWMCKOM YHMBEPCUTETE B ropoae bepkav, oTkyaa v no-
BEPK""“ NY4Ynn HasBaHwe. [ns CMHTE33 HOBOro 351eMeHTa bombapavpoBany

anb@a-4acTnLaMN MULLIEHb N3 aMepULIAS, KOTOPbIV C 3TOW LIe/bH Ha-

KanmBanu HeCKobko NeT. [noTHoCTb bepknus 13,2 r/cm®, Temne-

paTypa nnaeneHuns 986 °C. VI3BeCcTHO B3 [OeCHATKa M30ToMnoB bep-

KAV, Nepyod Nonypacnaga camoro Aonroxusyllero, 24Bk, paseH
1949r. 1380 rner.

TpeTuin «xaMepuKaHCKUA» 3n1eMeHT KaaugopHUIA NoyyeH Nckyc-

cTBeHHo B 1950 r. rpynnon Crnbopra B KannhopHUACKOM UHWBEPCH-

% @ TeTe, B YECTb KOTOPOro OH bbl/l Ha3BaH. ABTOPbI MUCANN, YTO 3TUM

Cf Ha3BaHWEM OHW XOTeW TakXe MOAYEepKHUTb, YTO OTKPbITb HOBbIV

- 3M1EMEHT MM BbIN0 TaK XKe TPUOHO, KaK BeK Ha3ad n1MoHepam Amepu-

KM"¢0PH"" K 0ocTvdb KanmdopHun. CuHTes bbin ocywectsieH 6oMbapamMpos-

[247]

OTKpbITHE

[25’]] KOV anbda-4yacTuLaMy MULLEHW, COOEPXKALLEN KHpui.
KanndopHuin — MeTann ¢ nnoTHocTbo 15,1 r/cm?, ero Temnepa-
OTKpbiTHE Typa nnasnerHng 9S00 °C.
1949 . |\3BeCTHO [1Ba [ECATKa M30TOMNO0B KaNMMOPHWS; Nepuoa noiypac-

nafia camoro gonroxumeylero, 2#°Cf, coctasnsiet 351 roa.

NPAKTUYECKOE 3HAYEHHE MMEET KANMdOPHHR-252
C MEPMOLOOM TMONYPACTIALA
2,65 JIET.

Mpun aToM 97% pacnaaatoLLMXCs aTOMOB UCMYCKAKT a-4YaCTULlbl, 3 OCTasbHble CaMomnpo-
13BOJIbHO PACLLENASHTCS, MCNYCKas MO YeTbipe HeMTPOHA. 3T0 NO3BOASET UCMOb30BaThb 252Cf
KaK MOLLHbI/ MCTOYHWK HEMTPOHOB: 1 Mr ero UcnyckaeT TpU MUIMaPAa HEWTPOHOB B CEKUH-
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[OY. 370 CBOWCTBO MCMOMb3UETCS A1 TOUeYHOro paspylleHnst pakoBblx onyxonen. Ciyxm xe

0 MNWYECKON «K3NMPOPHNEBOW Nyne» He UMEerT nof COboW HMKAKOW peasnbHOM OCHOBbI.
B Hosbpe 1952 r. 8 CLUA nponssenu B TUXOM OKeaHe WCMbITa-
99 @ HVEe TepMOsAepHOro 3apsada. Yepes HekoTopoe Bpemsi C pacrofo-
ES >KEeHHbIX Hernoaaneky OT B3pblBa OCTPOBOB ObIN B3ATbI ANS 13Yde-
HUS COTHWU KWIOrPaMMOB MOYBbI, KOTOPbIE MOOBEPr/IV XMMUYECKON
3““[“]’[““"“ nepepaboTke 44 NMOMCKOB HEeW3BECTHbIX 31eMeHToB. B 3Tux 0bpas-
[252] Lax bblIn 0BHAPYXKeHbl M30TOMbl ABUX HOBbIX 3/1EMEHTOB: 3WHLLTElN-

Hus 1 epMus.

B 1954 r. rpynna aMepukaHCKnx tusnkos nog pykoBoaCTBOM
AnbbepTa MMopco (1915—2010) cnuHTe3npoBana 3T e 3N1eMeHTb
nytem 60MbapaMpOBKN YpaHa MOHaMK a30Ta. Pe3ynbtaThbl akcne-
PUMEHTOB BbIn onybnvkoBaHbl B 1955 r. Ee aBTOpbI (MX 6bIN0 16)
NPeIoKMUIN Ha3BaTb HOBblE 3/IEMEHTLI 3UHLITENHWEM U (hepMu-
100 @ eM — B YECTb CKOHY3BLUNXCH HE33[40/ro Ao 370ro AnbbepTa 3MH-
Fm wrenHa (1879—1955) n uTanbsHCKoro ¢usmka 3HpUKo Pepmu
(1901—1954).

OEPMUH SNHLWITEAHNA NONYYBIOT 0B1YHEHNEM MULLEHEN, COoepXalLnX

[257] UpaH, bepknui nnu KanuopHUi, YCKOPEHHbIMKU MOHaMK COOTBET-
CTBEHHO 330T3, renngd 1 gentepud. Mepmuii NOAYYaKT 3HAN0MYHO,
0b1yYeHnemM MULLIEHEN U3 TOPUS, YPaHa AN NIYTOHWS UCKOPEHHbI-
MW MOHaMW HEOH3, K1cnopoaa wnv yrnepona. O TpyaooemMkocTn Ta-
KX CMHTE30B CBWOETENbCTBYET T3KOW (aKT: B pesusbrate 0bny-
UeHusa B cekyHay obpasyetcd Bcero viwb 30 aToMOB hepMus nan
NPVYMEPHO MUNNN3PA aTOMOB B rofl, KOTOPble 4aXe HEBO3MOXXHO HAKOMUTb 13-33 X Herpe-
PbIBHOIO pacnaga. M3BecTHo okono 20 130TOMNOB 3VHLITENHNS U CTOMBKO Xe depmus. [e-
pVoabl N0NYPACNaaa CaMblX AONrOXMBULLMX M3 HUX — 2°2Es 1 2°Fm — COCTaBASOT COOT-
BeTcTBeHHO 4717 n 100,5 cyt. MulleHn 13 3NHWTEeRHUS 1 GepMusd UCNoab3yoT a4
nonyueHns bonee TsSHKesbIX 3/1IEMEHTOB.

BTOpYto COTHHO XMMWYECKMX 3/1IEMEHTOB B [leproanyeckon Ta-
101 @ BAnLEe OTKPBIBAET 3/1IEMEHT MEHAGNEBUN, H33BAHHbLIN B YECTb ee CO3-
natend. BoT Bblaepxka 13 KHurv 3pna Xanaa, Vicupgopa NepnmaHa

Md 1 ['neHHa Cnbopra «TpaHCYpaHOBbIE 3/1IEMEHTbI»:

OTKpbiTHE
1952r.

OTKpbiTHE
1952r.

MEHAE"EB““ «ﬂﬂj HOBOI0 3/1eMeHTa bbIf0 NPeasIoKEeHo HAMMEHOBAHNE “MeH-

[eNeBnin”... B 3HaK MPWU3HAHWA 33CAYr BEIVKOrO PYCCKOTO XUMMKA

[258] [./. MeHpeneesa, KOTOPbIV MepBbIl UCTONb30BaN 414 NPeACKa3aHNs

XVMUYECKMX CBOVICTB HEOTKPbITHIX 3/1EeMEHTOB [leproanyeckyto cu-

OtkpbiThe CTEMY 3/1IEMEHTOB, MPUHLMMbI KOTOPOW ABUINCE KIHOUYOM O/ OTKPbI-
1955, TUS BOMBLUMHCTBA TPAHCYPAHOBbIX 3/IEMEHTOBY.

BrepBble 0 nonyyeHny HOBOro 3nemeHTa rpynna Cvbopra 3as-
BWNa B 1955 1., HO mwb B 1958 . B bepkan bbinn NonyyeHsbl HaaeXHble AaHHbIe. I3BeCTHO
0k0/10 20 130TOMNOB MeHEeNeBMNs, Cambli AONrOXMBYULLMIA 13 KOTOPbIX, 2°8Md, nmeeT nepvog
nonypacnaga 51,5 cyr.
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icTopust oTKpbITUA 3nemeHTa Ne 102 6bina HenpocTon. Brep-

102 @ Bble O CuUHTe3e Hobenua coobuna B 1957 r. MeXayHapoaHas
No rpynna yyeHbix 13 CLUA, AHrnmm v LWseunn, pabotaswmx B CTok-
roflbMe B MU3MKO-XUMUYECKOM WHCTUTYTE WMeHn Hobeng. OHu

HOBE/THU NpeanoXuan Ha3BaTb 3/IEMEHT B YeCTb LIBEACKOro WHXeHepa-
[259] XUMWKa, 130bpeTaTens 1 NpoMmblllneHHKa Anbdpena bepHxap-
na Hobens (1833—1896). [No3aHee BbIICHNAACH OWMBOYHOCTb Mo-

OTKpbITHE NnyueHHbIX B CTokronsMe pesynsbtatoB. B 1958 r. amMepurkaHckue
1956 (BV3NKN HAYaAW MCMONb30BaTb 479 UCKOPEHWSA VMOHOB HE LIMKJ/IO-

TPOH, @ NMHENHbIN yckopuTenb. bombapampys Takmum 0bpasom pa-

Hee CMHTe3MPOBaHHbIN Kopwi (36 MPOTOHOB) MOHAMK Urnepoaa
(6 NPOTOHOB), OHM MOAYYMAN TOT Xe 3nemeHT. OOHaKo NnepBble H3AEeXHble AaHHble 06 3ne-
MeHTe Ne 102 Bbiv nonyueHs elle paHblue, B 1966 r., 8 CCCP rpynnon nog pykoBOLCTBOM
eoprus Hukonaesunya ®Mneposa (1913—1990), byayLiero akagemvka. HoBbI 31eMeHT Bbin
CUHTE3MPOBaH boMbBapavpoBKoW NAYToHWs (94 NpoToHa) sApaMu Kucnopoaa (8 npoToHoB).
Koraa ckoHyancst dpaHuysckuin husmk ®Opedepuk Konmo-Kriopy (1900—1958), yueHble
NPeAIoKUIN NeperMeHoBaTb HOBenni B ero 4ecTb M Ha3BaTb >XoavoTueM. Bonpoc ocTta-
Ba/ICH OTKPbITbIM, W B TEYEHME HECKOSIbKUX OEeCATWNEeTUA CUMBON HobBenns nomelyant
B CKobkax. OHaKo COo BpeEMEeHeM cropbl ytmxaum, n cumBon NO Tak 1 ocTancyd B Tabnuue,
Uxxe be3 ckobok.

N3BecTHO 17 M30TOMOB HOBenua (He cumMTas M30MepoB — BO3BUXKAEHHbIX COCTOSHWI
a0ep, OHU 0b603HaYalTCa BYKBOM M); NMepurop Nonypacnana camoro Aonroxvsyliero, 2>°No,
coctaBnsget 58 MuH.

O nofnyyeHn pasnnuHbix 130TornoB 3eMeHTa Ne 103 coobua-

103 @ nocb B 1961 1 1971 rr. (rpynna B Bepknn) 1 Hesasucmo — B 1965,
Lr 1967 v 1970 rr. (paboTbl B [ybHe). MNepBbiii CUHTE3, NPOBEAEHHbI

non pykoBoacTBOM A. [MOpCo, 3aKodancs B boMbapanpoBKe MuLle-

noyp[H[uﬁ HW, codepxkallen KanudopHun (38 npoToHoB), noHamun 6opa (5 npo-
TOHOB). HOBbI 31EMEHT noypeHcui 6bin Ha3BaH B YecTb 3.0. Jloy-

[ ] PEHCa, AaMEepUKaHCKOro u3nkKa, un3obpetatens  LUMKIOTPOHA.
3BecTHO 16 130TOMOB NOYPEHCKS; Neprod Noaypacnaga Camoro
OTkpbiTHE 261
1951 nonroxweyluero, #°'Lr, coctaBnget 39 MUH.
r.

JloypeHcuin — nocneaHuin aNemMeHT-akTVHOWA. 31eMeHThbl C Ho-

mepamu co 104-ro (pesepdopanin) no 18- (oH elle He NOAYYMN

HA3BaHWS) 33MbIKaHOT CebMON Nepunos B TabuLe 3n1emMeHToB. pn 3ToM pe3ephopani aBns-

eTCs aHaNOoroM radHUs, AYBHWUA — aHANOroM TaHTana v T. 4. 3nemeHT Ne 118 foskeH BbITb
aHanoroM MHEPTHOro rasa pPaioHa.

Cnenyet 0TMETUTb, YTO CaMble TsKesble 31eMeHTbl NoNYYatoT BYKBasbHO MOWTYYHO B pe-
3U/bTaTe CAOXKHENLLVX 3KCNEPUMEHTOB, K KOTOPbIM FOTOBATCS rofamu. I MHorve 1x 13oTonbl
NOYTW CPa3y >Ke Moc/e CYMHTEe3a PacrnafatoTCs, Tak uTo 06 MX CYLLECTBOBaHUM MPUXOAMTCS
CUAUTb /UL MO KOCBEHHbIM AaHHbIM. TeM He MeHee Kak[bl TaKOW CUHTe3 NpeacTaBiseTt
BOMbLLON UHTEPEC AN HAUKW U SBNSETCS NpeaMeToM ropaoCcTi KOMMEeKTUBA U CTPaHbl, B KO-
TOPOW OH BblN NONYYEH.
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TpaHCUpaHOoBbIE 3/1eMeHTbI M MHOXECTBO VX M30TOMOB CUHTe3UpoBany (M npoaosxa-
0T CMHTE3UPOoBaThb) B NabopaTtopusx paaa ctpaH: CLUA, ®PT, dAnoHumn 1 B O6beanHEHHOM
VHCTUTYTE aaepHbIx nccnenosanuin (OVAW B [lubHe MockoBckol o6nacti — ans paboTbl
B HEM Mpuexanu cneumanucTbl n3 12 cTpaH). Takne oTKpbITUS — pe3ynbTaT paboTbl MHO-
rvx nccnegoarenen. 1o Bonpocy 0 NpUopuTeTe B OTKPbITUN NepBbIX TPAHC3KTUHOWAHBIX
3/1EMEHTOB A0NrMe rodbl Wan ocTpenwve cnopbl. Jng HasBaHum anemeHToB ¢ 102-ro no
109-n okoH4aTenbHoe peuleHue 6bi1o NpuHaTo 30 aerycta 1997 r. No npeaoXKeHuta
HoMeHKNaTypHOM KoMUCChMK MexXXayHapoaHOro Co3a TeOpPeTUUecKom U NPpUKAagHon Xu-
M (MKOTTAK).

B 1973 r. Komucecung no HomeHknaType MKOMAK npeanoXunna BPEMEHHbIE Ha3BaHUS
[151 BHOBb OTKPbIBAEMbIX 3/1eMeHTOB (HaunHas co 104-ro) — 0o oduumanbHoro yteepxaie-
HUS MOCTOAHHbBIX Ha3BaHWUI, @ TAKXe AN MMNOTEeTUYECKMX CBEPXTSKENbIX 3/1IEMEHTOB. Takoe
BPEMEHHOe Ha3BaHWe CTPOUTCS B COOTBETCTBMM C MOPSOKOBLIM HOMEPOM 3/1EMEHTa C UC-
MOMb30B3aHNEM NATUHCKUX 1 FPEYECKIX KOPHEWN KOMMYECTBEHHbBIX Y MOPSAKOBbLIX YNCUTESb-
Hbix: O — nil, 1 — un, 2 — bi, 3 — tri, 4 — quad, 5 — pent n 7. 4. px 3TOM CUMBONb
HOBbIX 3/TEMEHTOB B OT/IMUME OT UXKe CYLLECTBYUIOLLMX COCTOSAT U3 Tpex Byks. BoT npumepbl
TaKNX H33B3HWIM 31eMeHToB U KX cumBonos: 104 — Unnilguadium — Ung, 105 —
Unnilpentium — Unp, 118 — Ununoctium — Uuo. C tex nop npowno 40 net. OTKpbIThI
NPaKTUYECKN BCE UKa3aHHbIE 3N1eMeHTbl (HO He BCe OTKPbITUS UTBEepPXXOeHbl), 1 BoMbLUNH-
CTBO M3 HWUX MONUYMIM CBOW MOCTOSIHHbIE HA3BaHWUS. BpemMeHHbIMM OCTaKTCH TOMbKO Ha-
3BaHNS 3n1eMeHToB ¢ HoMmepamu 113, 115, 117 n 118.

MEPBLIE OMbiThl M0 MONYHEHUIO INEMEHTA Ne 104
bblIH NPEANPHHATDI B IVBHE B HAYAJIE 1960-X Ir.
FPYMNNOW YYEHBLIX Mo
PYKOBO/ACTBOM IH. ®/IEPOBA.

B 1964 r. oHK coobunin 06 YcnewHoM CUHTese 1 Npeanoxunm

104 @ HA3BaTb HOBbI 3/1eMEHT KypyaToBmieM (cumBon Ku) — B YecTb pyko-
Rf BoauTENs aToMHoro npoekta B CCCP Mropsa Bacunbesnya Kypuato-

- Ba (1903—1960). AMepvKaHCKme 1ccneaoBaTenu, CUHTe31MpoBaBLLne
PBEPCDUPAMM 3T0T 31eMeHT B 1969 1., NCNoNb30BaAN HOBYK METOAUKY UAEHTUHN-

[267] KaLWK, CUNTaS, YTO NOYUYEeHHbIe paHee pe3usbTaTbl Heslb3sd CUNTaTb
0AHO3HauHbiMKW. OHW NPEeanoXWAN Ha3BaHve pesepdopavin —

OTKpbITHE B YeCTb BbIABIOLIEroCs aHrMUCKOro Gnsnka 3pHecTa Pesepdopaa.
1969 (1966) . WHOMAK npegnaran ang sToro afeMeHTa Ha3eaHue OY6HWIM, HO OKOH-

yaTesIbHO peLleHo BbblNo OCTaHOBUTLCS HA pe3epdopavn, YTobbl OT-
METUTb BbIA3HOLLMIACSA BKA 3TOM0 Y4YEHOro B SAepHYO dunsuky.
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l13BecTHO 16 ©30TOMNOB pe3epdopaus; nepuond Noaypacnaga Camoro O0NroXKMBULLETO,

265Rf, cocTaBngeT 10 u.

3nemeHT Ne 105 6bin BNepBble nonyyeH Ha yckoputene ObbeAMHEHHOrO WHCTUTYTA
saepHbIx nccnenosaHun (ONAW) 8 AybHe B 1970 r. rpynnon . H. ®nepoBa 1 He3aBMCKUMO
B Bepknun (CLLA). CoBeTckre nccnenoBaTenv nNpeasioxunmn HaseaTb ero Huibcbopuem (Ns)
B YeCTb [AATCKOro @usnka Hunbca bopa. AMepuKaHLbl — raHveM (OH »e xaHuin, Hn) B YecTb
OT1T0 aHa (Otto Hahn, 1879—1968), 04HOro 13 aBTOPOB OTKPbITWS CMOHTAHHOIO AeNeHns
ypaHa. Komucens no HoMeHknaType MexxayHapo4HOro Cor3a TeOpeTMyYeckon 1 npuknaa-
HOM XUMUW NPEANoXIIa KOMNPOMUCCHOE Ha3BaHMe xonmotuii (JU), B uecTb dpaHLY3CKoro

105 Db &

JIVBHHA
[268]

OTKpbiTHE
1960 (1967) 1.

106 Sg 6

CMBOPTHHA
[269]

OTKpbiTUE
1974r.

107 Bh @

BOPHH
[270]

OTKpbITHE
1981r.

dusnka n pagnoxmmmka Opepepurka >Konno-Kropu. Crmeosbl Ns,
Hn, Jl MoXHO 6bIN0 BUAETb B Tabnmuax 3MemMeHToB, WU3A3HHbIX
B pa3sHble rofdbl. Cenyac 310T 31eMeHT HOCUT Ha3BaHMe AY6HURA. 13-
BecTHo 15 v3oTonoB AY6HUSA (He cuMTas Tpex M30MepoB); Nepuoa
nonypacnaga camoro aonroxusyllero, 266Db, cocTaBnsgeT 4yyTb
Bonblie 32 u.

3nemeHT Ne 106 6bbin nonyyeH B CCCP . H. ®neposbiM C co-
TPUOHWKaMu B 1974 1. 1 npakTnyeck ogHospemMeHHo B CLLIA rpynnon
Cubopra. B 1997 r. MHOMNMAK yteepan/ 4ng 3T0r0 3//lEMEHTa Ha3BaHWE
cubopruii B UeCcTb NaTpuvapxa aMEPVKaHCKMX MCCneaoBaTenen-
anepumkoB [neHHa Crbopra, KOTopbIv NPUHMMAN YuyacTve B OTKPbI-
TN NAYTOHWS, aMEPULMS, KIOpYS, Bepkns, KanuhopHUS, 3NHLITER-
HWS, PepMUs, MeHOENEBNS 1 KOTOPOMY K TOMY BPEMEHM UCMOHUIOCh
85 net. 370 NePBLIN 1, OUEBMAHO, NOC/EAHWA CNYYal, Koraa XuMmde-
CKWUI 371eMeHT Bblf1 Ha3BaH B YeCTb >KMBULLEro mccnenosatend. 13-
BECTHO 16 130TONOB CMBOPrig; nNeproa noaypacnafa Camoro Aoro-
XMBULLEro, #2Sg, coctaBnset 1u.

[NepBble HadeXHble CBeAeHMS O CBOMCTBAax anemeHTa Ne 107
nonyyeHbl B8 OPI B 1981 r. rpynnon yyeHblX noL PYKOBOACTBOM
Metepa Apmbpyctepa (poa. 1931). 3Ta e rpunna Y4yacTBOBaNa
B OTKPbITUM PsALa Cledytolwmx 3neMeHToB. [pegbliaylive OaHHble,
nosiyyeHHble B 1976 r. B [IybHe, 0ka3annce npoTmBopeyrBbiMu. Mc-
cnepoBatenn w3 JapmwTtaara v JubHel B 1992 r. 4oroBopuamch
0 Ha3BaHWK «HUNbCBopuin» (cumBon Ns), B yecTb Hunbca bopa. Oa-
Hako B Komuccum NHOMAK Bo3pasunu: B Ha3BaHUW 3/1EMEHTA MO-
XET BbITb TONMBKO GaMunusa yyeHoro. B pesynetate B 1997 1. bbIN0
UTBepX/JeHo Ha3BaHve 6opui, cMmBon Bh (0T gaTckoro HanmcaHus
damunn Bohr).

3BecTHO 16 130ToMNoB Bopust (M 0AVH 130MEPp); Nepuop Noaypac-
Mafia CambIx A0AroxXmByLMX, 2°Bh 1 27“Bh, cocTtaBngeT 1,5 u.

[NepBble HagexHble AaHHble 06 3n1eMeHTe Ne 108 Bbinv nonyyeHbl
B 1984 r. B [lybHe 1 He3aBMCUMO W OOHOBPEMEHHO Ha yckopuTene
LleHTpa Mo M3Y4YeHWHo TsXenblX MOHOB BBAM3KM [apMLiTaaTa — ropoaa
B (befepasnbHon 3emne I'ecceH. JIaTMHCKOe Ha3BaHMe 3TOr0 CTapUHHO-
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r0 HEMELKKOro KHsPKECTB3, @ 3aTeM Be/MKOro repLorcTtea [ ecceH-

108 @ [apmwTtanr — Hassia, 0TCroa 1 Ha3BaHWE 31eMeHTa XacCcum. 1/13BecT-

H S Ho 16 130TOMOB Xaccus (M 0AVH 130Mep); Nep1os NoNYpacnana CaMmoro
JonroxmnsyLuero, 2/Hs, coctaBnsgeT 40 MUH.

XACCHH 3nemeHT Ne 109 MelTHepuii BnepBble bbi CMHTe3npoBaH B OPTI
[269] B 1987 r. Ha3saH B yecTb Jlnse ManTtHep (Meitner, 1878—1968),
3BCTPUCKOrO (h13KKa W P3AMOXMMIKE, KOTOPas bblia CO3BTOPOM OT-

OTKpbITHE KPbITWS NPOTaKTUHNS 1 obocHoBana B 1939 r. npeAcTaBneHve o fe-
1984 1. NeHVN aep UpaHa nof AenCTBMEM HEMTPOHOB H3 KPUMHbIE OCKOJIKM.

N3BecTHo 15 mn3oTonoB Xaccusa (M ABa M3oMepa); Nepwof nonypac-
nafa CcaMoro Jonaroxueyllero, #®Mt, co-

109 @ 10 @ ctaBnseT 30 MUH.
[Nepsble 13aTonbI 3emeHTa Ne 110 papm-
Mt DS WTaATUA OblM CUMHTE3MPoBaHbl B 1994 .
B LleHTpe Mo W3Y4YeHWo TsKesbIX MOHOB
B [apMLuTadre. Heckonbko M30TOMOB 3TOM0

MEWTHEPHH JAPMLUTAZITHA

[278] [281] 3/1IEMEHTA CUHTE3MPOBaN Takxe B [ybHe. U3-

BECTHO 15 130TOMNOB A3PMLUTAATUS (He cumTas

OTKpbITHE OTKpbiTHE 130MepOoB); Nep1o/ NoYpPacraaa Camoro Aon-
1987 r. 1994 . roxveyLuero, 2°Ds, cocTaenseT 11 .

3nemeHT Ne 111 peHTreHun 6bin Brep-
Bble CMHTEe3npoBaH B ®PI B8 1994 r,, cnyctv

m @ 1) @ BCEro MecsiL, Noce OTKpbITVS A3pMLITaATUS.
3NeMeHT Ha3Ba/IM B YECTb HEMELIKOro (r3un-

R cn ka Bunbrensma KoHpaaa PeHTrena (1845—

~ o 1923), nonyumsLuero B 1901 T. nepsyto Hobe-

PEHTTEHHH Ko"EPHuU‘“" NIEBCKYIO MPeMmto No ursmke 33 OTKPbITME
[281] [285] «X-nyyen». 13BecTHo 12 M30TOMNOB peHTre-

HVg; nepwod noaypacnaga CaMoro Aosro-

OTkpbiTHE OTKpbITHE KvBYLLEro, 2'Rg, cocTaBnseT 26 c. PacyueTb
1984r. 1996T. MoKa3sbIBalOT, YTO Nepuog Mosypacraga

283Rg nomkeH coctaBndTb 10 MUH.
3nemMeHT Ne 112 konepHuLmMii (KonepHUKMIA) 6b11 BNepBble CUHTe3MpoBaH B OPI B 1996 T.
I HA3BaH B YECTb MOJIbCKOrO acTPoHOMa Hukonas KonepHuka (1473—1543).

WHTEPECHO, YTO UIONAK YTBEPAMNI HA3BAHHE
HOBOr0 I/IEMEHTA 19 GEBPANIA 2010 r.,
B AEHb POXOEHNA KOMNEPHNKA.

13BeCTHO LLeCTb V30TOMOB KOMEPHULIMS, He YATas 130MepoB; Nepvod noaypacnana ca-
MOro A0NroXMBYLLEro (NpeanonaraeTcs, 4to 310 n3omep 285"Cn) coctaBnseT 8,9 MuH.
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NI1bA JIEEHCOH

"Uut”

YHYHTPHH
[286]

OTKpbiTHE
2003r.

14 Fl &

OJIEPOBHH
[289]

OTKpbiTHE
1998/99r.

115 @
Uup
YHYHMEHTHA
[289]

OTKpbITHE
2003r.

116 &)

Lv

JIABEPMOPHH
[293]

OTKpbITHE
2000rT.

Viccneposatenn n3 OybHbl 1 JIMBEPMOPCKOW HALMOH3/bHON
nabopatopun (CLUA) B 2004 r. coobLuin o COBMECTHOM OTKPbITUY
3nemeHToB Ne 113 yHyHTpUA 1 Ne 115 yHYHNeHTMSA. MulleHb, Co-
aepxallas amepuunin (35 npoToHoB B Aape), bbina noaBeprHyTa
BoMbBapavpoBKe UCKOPeHHbIMY MoHaMK KanbUus (20 npoToHOB).
B pe3ynbTaTe bbino NonyyeHo YeTbipe sa4pa anemeHTa co 115 npo-
TOHaMW: TP C Maccon 288 v 0anH C Maccon 287 B 3aBUCUMOCTM
OT UMCN3 BbIOENMBLLMXCS HEMTPOHOB. Bce 3T dapa B pe3ynsTate
a-pacnaga (BblIbpoc aapa renvs) npespaTuanch B Tpu aapa 2*4Uut
1 ogHo 9apo 283Uut. Pe3unbTaTbl 6biIv NOATBEPXKAEHbLI AMOHCKUMM
XVMWUKaMK, KOTOPble HEMOCPEACTBEHHO NOAY4Ynan 3nemeHT Ne 113,
NCMONb3Us PeakLUmto CAnaHna aaep UnHka (30 NpoToHOB) 1 BUCMY-
Ta (83 npoToHa).

3BeCTHO ceMb 130TonoB 3nemeHTa Ne 113 (no pacyetam, ne-
pVoA Noaypacnaga camoro gonroxusyllero, 28’Uut, gomkeH bbiTb
paBeH 10 MVH) 1 He MeHee 4YeTbipex M30TOMoB 3nemMeHTa Ne 115
(nepuopn nonypacnaga camoro gonroxvsyliero, 2*'Uup, coctaBnsgeTt
NpeanonoXnTeNsHO T MUH).

Poccunckme ydeHble NPeaioXunm HasaTb afemMeHT Ne 113
B yecTb A. bekkepeng, AnoHCKMe — B YeCTb CBOEW CTpaHbl. [ng
3neMeHTa 115 nNpeanoXeHo Ha3BaHMe B YecTb (PaHLY3CKoro guan-
ka Monga JanxeseHa (1872—1946). H1n oOHO W3 3TUX HA3BaHWN
noKa He yTBEPXXAeHo.

B Hauane XX| Beka poccumcknmun ydeHbiMy B [ybHe bbinu
CMHTE3MPOBaHbI NepBble CBEPXTAXKE ble HYUKMOb! 31emeHTa Ne 114
1, B COTpyAHM4YecTBe C JIMBEPMOPCKOW HaumMoHaneHowm nabopaTo-
puen (CLUA), Ne 116. VccneposaTeny npegnarany ons atux ane-
MEHTOB HECKOJ/IbKO Ha3BaHW. PNepoBUA — B YeCTb POCCUMCKOrO
u3rKa akagemuka [. H. ®neposa, ocHoBaTens ObbegnHEHHOro
WHCTUTYTa $0epHbIX uccnenoBaHui B [ybHe v pykoBOAMTENS
rPYNnbl, CUHTE3MPOBABLLEN 3NeMeHTbI C HoMepamu oT 102-ro Ao
10-ro. JliuBepmopuit — B YeCTb JIMBEPMOPCKOM HALMOHAALHOW
nabopatopuv MMeHu 3pHecTa JloypeHca (OHa SBASeTCs YaCTbHo
orpomMHoro KanudopHuinckoro yHmsepcuteTa). B uwoHe 2011 r. oT-
KPbITUE HOBbIX 3/1EMEHTOB 6b110 0uLManbHO npu3HaHo MHOMAK,
3 CNYcTS rof bbinn YyTBEPXKAEHbI OKOHUYATEbHO H33BaHWA hepo-
Bu (cumeon Fl) v nuBepmopuit (cMBOA Lv) COOTBETCTBEHHO AN
3nemeHToB Ne 116 1 Ne 118.

1/13BECTHO NATb 130TOMOB (OJIEPOBUS, HE CUMTas M30MepoB; Me-
pVUOA MONYpacnana Camoro AoAroxXmByLLero (NpeanonaraeTcs, uTo
370 mn3omep 28°MF) cocTaBnsgeT 1,1 MuH. [1ns NMBEPMOPUS M3BECTHO
yeTblpe M30TOMa, Mepuon MoAypacnaga Camoro O0MroXKMBYLLEro,
293y, cocTaBnget okoso 0,05 c.



KHMHYECKHE INEMEHTDI B UHDOTPADUKE ——— — 223

Heckonbko daep 3nemeHta Ne 117

Ll @ 8 @ yHyHcenTusa 6bi10 CUHTE3MPOBaHO B [1yb-
U us uo He B 2009, 2010 n 2012 rr. B pe3ynbTaTe
5 - BoMbapANMPOBKIN NOHBMU KANbLUS MULLEHN,
YHYHCENTHH YHYHOKTHH cofepykallen bepknun (ero NpenocTaBuv
[294] [294] amepukaHckne dusmky). 3BecTHo [aBa
130TOMa 3TOr0 3/1EMEHTa C NepuoaamMu Mno-

OTKpbITHE OTKpbITUE nypacnaga 0,014 n 0,078 c.
20101 20021 MNepBoe coobleHne 06  OTKpbITUK

B 1999 r. B CLUA 3nemeHTa Ne 118 yHyHOK-

™M He noaTteepawnoce B Poccuy, @FT,
SAnoHuK, a 3ateM 1 B camux CLUA. CnHTe3 Heckonbknx aaep anemeHta Ne 118 bbin ocyllecT-
B/IEH B COBMECTHbIX 3KCNEePUMEHTaxX POCCUNCKIMX 1 aMepUKaHCKMX dusmkos B 2002 n 2006
. MI3BecTeH Tonbko oanH HUknna, 2**Uuo, ¢ neproaom nonypacnaga 0,00089 c. B pe3ynb-
TaTe a-pacnaga 370 S4p0 npeBpallaeTcs B 94p0 2%CLv. 3nemeHT Ne 118 3aBepLuaeT cedbMoi
nepwvog lNepurognyeckon Tabnnubl 31eMEeHTOB.

CIEAVIOLIMA INEMEHT (EC/M EFO OTKPOIOT)
LOJDKEH CTATb AHAJIOIOM
LLIEJTOYHBIX METAJIJIOB.
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