


Boaopoa caMbiv pacnpocTpaHeHHbIN
3J/1IEMEHT BO BCeJIEHHOM




UCcTOopusa OTKpbITUSA

Brnepsble 3TOT ra3 B YUCTOM Buae
Bbliaenun 240 net Hasaa
aHITMNCKUA XMMUK [eHpu
KaBeHamii. CBOMUCTBA
NOJSTy4YEHHOro MM rasa obin
HaCTONbKO YAMBUTESbHbI, YTO
YHYEHbIN MPUHAN €ro 3a
NlereHaapHbiN «@IOrucToH»,
«Tennopoa» — BeLlecTso, No
KaHOHaM HayKu TOro BpeMeHwu
onpenensisllee TemnepaTtypy Ten.
OH npekpacHo ropen (a oroHb
CYMTANCS NOYTU YUCTbIM
NOrnMcToHoMm), 6bin HeObbIYANHO
nerok, B 15 pa3 nerye Bo3ayxa,
XOpOLLIO BNUTbIBANCA MeTal/laMu U
TaK adanee.



# « [pyrov BENMKUN XMMHUK,
e dpaHuy3 AHTyaH-JlopaH
JlaByasbe, yxe B 1787
roay AoKasas, yTo
nonyyeHHoe KaseHauniiem

e BELLIECTBO — BIOJIHE
 gd =804 0OblYHbIM, XOTS U OYEHb

e b Y NHTEPECHbIN XMMNYECKNI
anemeHT. CBOe Ha3BaHue
OH MONy4nn OTTOro, YTO
Npu rOpEHNN AaBas He
OblM, CaXy W KOMOTb, a

BOAY.




ObLas xapaKTepucTuka:

= Bonopoa 3aHnMaeT nepBoe MecTo B
nepuoanyeckon cucteme (Z = 1). OH
MMEET NpPOCTENLLEE CTPOEHME aTOMa:
AP0 aTOMa OKPY>XEHO 3/1IEKTPOHHbIM
?6111a|<0M. DNIEKTPOHHAsA KOHPUrypaums

S

= B oaHux ycnoBusix BOAOPOA NposiBNsSieT
MEeTanImM4yeckme cBomcTea (oTaaer
3/TIEKTPOH), B APYrnUX —
HeMeTanInyeckme (NpUHMMaeT
3neKkTpoH). OaHaKo No CBOMCTBaM OH
bonee cxoAeH C rasoreHamu, Yem co
LLIe/TOYHBIMWN MEeTas/laMu. I'I03T0My
BogopoA nomewarot B VII rpynny
nepruoanyeckon CUCTEMbI /IEMEHTOB
[.1. MeHpeneesa, a B I rpynne
CMMBOJ1 BOAOPOAA 3aK/104aloT B
CKOBKM.
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ATOM Bogopoaa
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Boaopoa B npupoae:

Boaopoa Wwupoko
pPacrpocTpaHeH B npupoae
— COAEepXXNTCS B BOAe, BO
BCEX OpraHn4yecKkux
coeiIMHEHUAX, B CBOH6OAHOM
BUae — B HEKOTOPbIX
NpUPOAHbLIX ra3ax.
CoaepykaHue ero B 3eMHOM
kope aocturaet 0,15% ee
Macchbl (C y4eToM
ruapocdepbl — 1%).
Boaopoa coctaBnger
NonoBuHY Macckl ConHua.



Ka)ayto cekyHay
ConHue usny4yaer B
KOCMU4Yyeckoe
NPOCTPAHCTBO
SHEPruio,
SKBUBA/IEHTHYIO
NPUMEPHO 4 MNTH T
MaccCbl. DTa SHeprug
POXXAAETCHA B Xo4€e
CNUAHNA YEeTbIpex
aaep BoAOPOAQ,
NPOTOHOB, B A4pPO
renvs;



',; 'l..‘. ;}

3a BpeM4 CyLeCTBOBaHMSA
ConHua y»xe oKono
NOSI0OBMHbBI BOAOPOAA B
ero LieHTpanbHOW
ob6n1acTv npespaTnIOCh B
resin u BEPOSITHO eLué
yepes3 5 MIpa. NeT, Koraa
B LlEHTpe CBeTU/Ma
Boaopoa 6yaer Ha
ncxoae, ConHue (
XENTbIN Kap/vK B
HacToslLLiee BpeMs)
YBEMYAUTCS B pa3Mepax u
CTaQHET KPaCHbIM
FMraHTOM.



Monekyna Boaopoaa

:’?donekyna BOAOpOAa COCTOUT U3 [IByX aTOMOB.
Bo3HMKHOBEHWE CBA3M MeXOY HUMUN 06 BbACHAETCH
obpa3oBaHneM 0606LLEHHOW Napbl 3/1EKTPOHOB (MK
obLero anekTpoHHoro obs1aka):

s H:Hwnnn H2

= bnarogaps aTtomy 0606LUeHMI0 31EKTPOHOB MOJIEKY /1A
H2 6onee sHepreTMyeckn yctonumsa, YeM ero
OTAeNbHble aTOMbl. YTObOLI pasopBaTb B 1 MOsb
BOAOpOAa MOJeKy/bl Ha aTOMbl, HEOBX0ANMO 3aTpPaTUTb
SHepruto 436 kx:

s H2 = 2H, AH® = 436 k/Ix/Monb

s OTUM 06'b$ICH$IeTCFI CpaBHUTENbHO HEOO/bLLAS
aKTUBHOCTb MOJIEKY/ISPHOrO BOAOPOAa Npy 06bIYHOM
TemMnepaType.



dusmnyeckme CBoUCTBa.

Urbttalls

Bonopoa — 310 cambi nerkun ra3 (oH B 14,4
pa3a fierye Bo3ayxa), He UMeeT LBeTa, BKyCa
1 3anaxa. Mano pacteopuM B Boge (B 1 1
BoAbl nNpu 20°C pacteopseTcs 18 mn
Bogopoaa). Mpu Temnepatype — 252,8°C u
aTMOC(EpPHOM AABNIEHNN NEPEXOANT B XMAKOE
cocTosiHMe. XXnuakmn Bogopoa becuBeTeH.

Kpome Bogopoaa ¢ MacCoBbIM 4ncioM 1
CYLLECTBYIOT M30TOMbl C MAaCCOBLIMN YNCTaMM
2 n 3 — pentepui D n TpuTnA T.
[a3006pa3HbIvl a3006pa3HbI BOAOPOA MOXET
CyLLeCTBOBaTb B ABYX (popmax
(Moandukaumax) — B BUAE
opTolazoobpasHbIiN BOAOPOA MOXKET
CyLLeCTBOBaTb B ABYX popmax
(Moandurkaumax) — B Buae opTo- 1 napa-
BOAOpPOAA.

B monekyne optosogopoaa (1. nn. -259,20 °C,
T. kun. -252,76 °C) saaepHble COnHbl
Hanpas/ieHbl OAMHAKOBO (NapannenbHbl), a 'y
napasogopoaa (1. nn. -259,32 °C, T. kun.
-252,89 °C) — npoTMBOMNONOXHO ApYr Apyry
(aHTMNapannenbHobl).



XnMmyeckme CBOMCTBA
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[lony4yeHue:

| [le PBHYHBIE HCTOYHHEH
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YraieB oftopofiHoe Aronnaa
TOILHBO JHEeprua

BoaobopJigen aa
SHEPruA, THPOIHEPrHA,
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Jlenrarerm
BHY TPEHH €10
CropaHng

Bnnotb Ao koHua XIX Beka
nony4deHve sogopoaa 6blno Aenom
AOCTaTO4YHO XJIOMOTHbIM.
[ob6biBanun ero B MU3epHbIX
KONM4ecTBax, pacTBopsis
06bIYHbIE MEeTaNsbl B KUCNOTaX, a
TaKXe LLETIOYHbIE U
LLLeNOYHO3EeMENbHbIE B BOAE.
TonbKO nocne Toro, Kak
2/1IEKTPUYECTBO Havanu
NPON3BOANTb B MPOMBbILLSIEHHbIX
MacwTabax, nosiBuiachb
BO3MOXXHOCTb OTHOCUTEJSTbHO
nerko AobbiBaTh €ro TOHHaMu C
MOMOLLLbIO /1EKTPONM3A.
BbIrnsauT 3N1eKTPONUTUYECKUIA
MPOLIECC NPUMEPHO TaK: B BaHHY C
BOAOM OMYCKAT ABa 3/1eKTPOAa,
Ha OAHOM — MOJIOXXUTESbHBbIN
noTeHuuan, Ha Apyrom —
oTpuuaTenbHbIM. Ha nntoce B
pe3ynbTaTe NPOXOXAEHUS TOKa
BblAENSIETCS KUC/I0POA, a Ha
MWHYyCe — BOAOPOA.



)

Q
I
=
o
=
o
=
VU =
2 =
2 5
© o
0 -
m @
S s
c O
S £
Q O
g =
o

2 9

@
=
=
Q
=
=
S
)
=
o
=
-
- =
)
=
=
Q.
)
=
9
x
m




[IppMeHeHune:

HapaboTaB B AOCTAaTO4YHOM
KOJIMYECTBE 3TOT JIETKWUM a3, Ntoau
CHayana npucrnocobunu ero ans
BO3AYLLUHbIX MNONETOB. B 3TOM
KayeCTBe MepBbl SNIEMEHT
Tabnunubl MeHaeneeBa NpUMeEHSNN
BNNOTb A0 1937 roaa, koraa B
BO3JyXe Cropen KpynHENLNn B
MUpe, B ABa (hyTOOMbHbIX NONS
pa3MepoM, 3arnosiHEHHbIN
BOAOPOAOM HEMELKUIA AUpUXKabnb
«'MHaeHbypr». Katactpoda
YHec/1a XU3HU 36 4enosek, 1 Ha
TakOM WCMoJib30BaHMM BOAOPOAaA
6611 nocTaBneH kpect. C Tex rnop
a3poCTaThl 3aNpaBstoT
NCKNOYMTENBHO renmeM. Fennm —
ras, yBbl, 60nee nioTHbIM, HO 3aTO
HEroprounn. .



BoaoopoaHas SHepreTuka

B Hepanékom 6yayliem
OCHOBHbIM UCTOYHUKOM
NONYyYEHNS SHEPTrUM CTaAHET
peakums ropeHns Bogopoaa, u
BOAOPOAHAasa HepreTukab
Heaanékom byayuiem
OCHOBHbIM UCTOYHUKOM
NONYyYEHNS SHEPrUM CTaAHET
peakums ropeHns Bogopoaa, u
BOAOPOAHAS SHepreTuka
BbITECHUT TpaAULIMOHHbBIE
NCTOYHWKW NONYYEHNS SHEPTUM
(yronbB HepanékoM byayluem
OCHOBHbIM UCTOYHUKOM
NOyYEHNS SHEPTUM CTaAHET
peakums ropeHns Bogopoaa, u

POANANNANMNLINDC NLIOAANEATIAWUTSD




BoaopoaHbie aBTOMOOUN

B 1979 roay komnanus BMW
BbIMYCTW/1A NEepPBbIN
aBTOMOOWUJIb, BMOJIHE YCNELIHO
€3AMBLUMIA Ha BOAOPOAE, Mpu
3TOM He B3PblBaBLUMIACA U
BbIMYCKaBLLWMN W3 BbIX/IONHOM
Tpybbl BOASHOM nap. B anoxy
ycunmsatowencs 6opbbbl C
BpEeAHbIMX BbIX/I0MNaMM
MallnHa 6blna BOCNpPUHSTA
KaK Bbl30B KOHCEPBAaTUBHOMY
aBTOMOOUSIBHOMY PbIHKY.
Bcnep 3a BMW B
3KOJIOrMYECKYO CTOPOHY
NOTSHYINCb U ApYyrue
npoussoauTenn. K KoHLy BeKa
Ka)kaas yBa)katolllas cebs
aBTOKOMMaHUs UMena B
3arnacHuKe xoTs 6bl oauH
KOHLIeNT-Kkap, paboTatoLmi Ha
BOAOPOAHOM TOMJ/IMBE.







Boaoopoa n byayuiee

CnoBa «AeuTepun» n «TPUTUN»
HanNoOMMHAOT HaM O TOM, YTO
CeroAHs YenoBek pacrnonaraer
MOLLHENLUINM MCTOYHUKOM SHEPTUM,
BbICBOOOXXAAIOLLIENCS NpU peakunn:

21H + 31H — 42He +10n + 17,6
M3B.

JTa peakumsi HaYMHaEeTCsa nNpu

10 M/IH rpagycoB 1 NpoTeKaeT 3a
HUYTOXHbIE A0S CEKYH/IbI MPY
B3pbIiBe TepMosigepHou 60MbbI,
Npu4eM BbIAENSETCA MMraHTCKOe Mo
MaclwTabam 3eMm KonmM4yecTso
SHEPrum.

BoaopoaHble 6o0Mbbl MHOMAA
cpasHuBatoT ¢ ConHuem. OgHaKo Mbl
y>xe suaenu, 4to Ha ConHue nayt
MeAJ/1EHHbIE N CTabubHbIE
TepMosaepHble npoueccol. ConHue
LapyeT HaM XWU3Hb, @ BOAOPOAHAS
6omba — cynuT cmMepTb...




+

» Ho Korga-Hnbyab HacTaHeT BpeMsS — U 3TO

BpeMSs He 3a ropamim, — Korga Mepuiom
LJeHHOCTH CTaHEeT He 30J/10TOo, a sHeprus. U
TOr/la U30TOrMbl Bogopoaa CrnacyTt
ye/ioBEYECTBO OT HajBUraloLLerocs
3HepreTu4ecKoro rosioga: B yrpasJ/isieMbiX
TEPMOSIAEPHDBIX rpoLieccax KaXxablv JINTP
npupoAHou BoAgbl byAeT AaBaTb CTOJIbKO XXe
3HEpruu, CKoJIbKo ee AatoT cenydac 300 i
6eH3nHa. U yenoseyecTso byer ¢
HeZ0yMEHWEM BCIIOMUHATDL, 4YTO bbl/I0 BpEMS,

Korzia Jio4u yrpoxanu Apyr Apyry
)KMBOTBOPHbIM UCTOYHUKOM Teria ! CBETa...



