3p-3NeMeHTHI

Al AnMUH WA 1s 225 22p €35 23pt
Si KpeMHMI 15 225 22p 635 23p2
P docdop 15 225 22p 635 23p3

cepa 1s 22s %2p ©3s 23p*
cl Xnop 1s 225 22p ©3s 23p°

Ar aprok 1s 225 22[) 635 23p6



ANIOMUHMA - SNIEMEHT
13- rpynnbl
nepunoan4veckon Tabnuubl
XUMUNYECKNX NEMEHTOB,
TPETLEIO Nepuoaa,
aTOMHbIM HOMEpPOM 13.
Obo3HavyaeTcss CUMBOJSIOM
Al (nat. Aluminium).
OTHOCUTCS K rpynne
NErknx MeTarnrsos.

Hanboriee pacnpoCcTpaHEHHbIN METAN U TPETUN
No pacnpoCTPaHEHHOCTN XUMUYECKNIN INEMEHT B
3eMHOI Kope (nocrne KMcnopoaa n KpeMHUS).



ANOMUHUN — MATKUA, NETKUN, CEPEDPUCTO-
benblin MeTanmn ¢ BbICOKOW Tenno- u
9NEeKTPONpPOBOAHOCTLIO. TemMmnepartypa nnaBneHns
660°C.

K OOCTOMHCTBAM antOMUHUA N ero CrsiaBoB
cnenyeT OTHECTU ero Manyto NinoTHOCTb (2,7
r/CM3), CPaBHUTENbHO BbICOKME NPOYHOCTHbIE
XapaKTePUCTUKN, XOPOLLYIO TEMSO- U
9NEeKTPOnNpPoOBOAHOCTb, TEXHOMOMMYHOCTD,
BbICOKYIO KOPPO3UOHHYIK CTOUKOCTD.
COBOKYMHOCTb 3TUX CBOUCTB MNO3BONSAET OTHECTU
arntoMUHNKN K YNCNY BaXKHEULLNX TEXHUYECKUX
MaTepuanos.



KpeMHUn — anemeHT
rmaBHOW noarpynneol
YyeTBEepPTOU rpynnbl
TPETLEIO Nnepnoaa
nepuogmnyeckou
CUCTEMbI XMMUYECKUX
anemeHToB [1. U.
MeHnaeneeBa, C
aTOMHbIM HOMEPOM 14,
ObosHavaeTcs opemci g

CMMBOJIOM Sl (j'l arT. B KPUCTAAANIECKON — TEMHO-
SI | ICI 5 m) HeMeTann Cepblil, cAerka 0AeCTsIIII




CopepXaHue KpeMHUA B 3€MHOW KOpe COCTaBSIET NO
pasHbiM AaHHbIM 27,6—29,5 % no macce. Takum obpasom
MO pacrnpocTpaHEHHOCTU B 3eMHOM KOpe KPEMHUN
3aHMMaEeT BTOPOE MECTO MNOocCre Kucropoaa.
KOHLEeHTpaumns B MOpcKkon Boae 3 Mr/n.

Yalle Bcero B npupoge KpeEMHUU BCTPEYaETCH B BUAE
KpeMHe3eémMa — coeMHEeHNN Ha OCHOBE ANOKcuaa
kpeMHua (V) SiO2 (okoro 12 % Mmacchbl 3€MHOM KOpPbl).
OCHOBHblE MUHEpPAaTrbl U TOPHbIE NMOpoabl, 0bpasyemMble
OVNOKCUAOM KPEMHUS, — 3TO NECOK (pEeYHON U
KBapLIEBbIN), KBapL, U KBAPLMTbI, KPDEMEHb, NONEBbIE
lwnaTbl. Bropyto no pacnpocTtpaHeEHHOCTU B npupoae
rpynny coeanHEeHNN KPEMHUA COCTaBMAIOT CUITUKATbI U
antoMocunukaTbl.

OTMe‘-IeHbI eOUHNYHbIE aKTbl HAXOXAEHUS 4MCTOrO
KDEMHUS B CAMODOAHOM BUAE



docdop (oT Ap.-rpey. pC — CBET N PEPW —
Hecy; puwao@POPOC — CBETOHOCHbLIW; Nnar.
Phosphorus) — xumunyeckuin anemeHT 15-1 rpynnbi
(no ycTapesLien knaccudukaumm — rnaBHoOu
noarpynnbl NATOW rpynnbl) TPETbEro nepmoaa
nepuogmnyeckoun cuctemsl . 1. MeHoeneeBa;
MMeET aTOMHbIN HoMep 15.
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docdpop — oanH N3 pacnpoCcTPaHEHHbIX
9N1eMEHTOB 3EMHOMW KOpPbl: ero cogepxaHue
cocTtaBnget 0,08—0,09 % ee macchil.
KoHueHTpauuna B mopckou Boge 0,07 mr/n. B
CBOOOJHOM COCTOSIHUM HE BCTpeYaeTcsl N3-3a
BbICOKOU XMMMNYEeCKOU akTUBHOCTU. ObpasyeT
OKOJ10 190 MnHepanoB, BaXXHEULLNMU N3 KOTOPbIX
qasnatoTcda anatut Ca5(PO4)3(F,Cl,OH), docdoput
n gpyrme. ocdop BXoOAUT B COCTAB BaXKHEULLINX
buornornyeckmnx coeauHeHnn — dooconnunnuaos.

CoaepXXnTcs B XKMBOTHbLIX TKAHAX, BXOAUT B
cocTaB DenkoB 1 APYrmx BaXKHENLLINX
opraHun4vecknx coeguHenmnn (AT®, AHK).



Cepa — arnemeHT 16-#
rpynnbl, TPETLENO Nnepmuoaa
nepmnogmyeckon CUCTEMBI
XumMmumyeckmx anemeHToB . L.
MeHaeneesa, ¢ aTOMHbIM .
HomepoM 16. MposiBnseT i~
HemMeTannumyeckme CBOUCTBA.

Obo3HavaeTca cumBorniom S (nart. sulfur). B
BOOOPOOHbIX U KNCITOPOAHbIX COeANHEHUAX
HaxXo4UTCS B COCTaBe pPa3rnmYHbIX MOHOB,
obpasyeT MHorne Kncrnotbl n conu. MHormne
cepocoepkallme conn manopacTtBOpUMbl B
BOAE.



Cepa aBnsaeTcs wectHaguaTbiM NO XMMUYECKOW
pPacrnpoCcTpPaHEHHOCTU 3NIEMEHTOM B 3€MHOMN KOPE.
Bctpeyaetcsa B cBO6oaHOM (CaMOpOAHOM) COCTOSAHUM U B
CBA3aHHOM BUJeE.

OKono NONOBUHbI EXXerogHoro noTpedbnenns cepsol
NaeT Ha NPON3BOACTBO TaKNUX MPOMbILLNEHHbIX
XUMUYECKMX NMPOOYKTOB, KAk cepHasi Kucrnorta, Anokema
cepbl U ancynbdug yrnepoaa (cepoyrnepon)

Cepa uMeeT BM, XKenToro NopoLlKa Unm Xpynkon
KpUCTannmMyeckom maccbl 6e3 3anaxa 1 Bkyca u
HepacTBopuMa B Boe. [1ns cepbl XapakTepHb
HECKOJTbKO annoTponHbIX Mmoandukaunn. Hanbonee
N3BECTHbI CreayLmne: Kpuctannuyeckas cepa —
pomMbuyeckasi ® MOHOKIMHHANA; amopdHada — KonsonagHas
N NnacTuyeckas; NpoMeXxXyTodyHas aMopdHO-
KDUuctTannuyeckad — cvonmMmmboBaHHasa



Xnop (o1 rped. xYAwpoc —
«3€rEéHbIN») — aNIeMeHT 17-1
rpynnbl nepuognyeckou
Tadbnuubl XMUMUYECKNX
9N1EMEHTOB, TPETLENo Nepmnoaa, ¢
aTOMHbIM HOMEpOM 1/. |
O6o3Ha4aeTtcs cumBosiom Cl R C'
(nat. Chlorum). Xummn4yeckm Bycl
aKTUBHbIN HemeTann. Bxoant B

Kuaxuit xA0p B 3artassHHOM

rpynny rafioreHos. cocyin

[IpocTOE BeLeCcTBO XNOp Npuv HopMarsibHbIX YCNOBUAX —
A00BUTbIN ra3 XXenToBaTo-3ereHoro UBeTa, TaxXenee
BO34YyXa, C Pe3K1UM 3anaxom 1 cnagkoBsaTblM,
«MeTannuyecknm» Bkycom. Monekyrna xnopa
npyxatomHas (dopmyna Cl2).



[[@3000pa3HbIN XJT0P OTHOCUTESBbHO NErKO
cxmkaertca. HaynHaga ¢ gasneHus B 0,8 MlMa (8
aTMocdep), Xrop ByaeT Xuakum yxe npu
KOMHaTHOU TemMmnepartype. ['lpn oxnaxaeHun go
Temnepartypbl B —34 °C XIop TOXe CTaHOBUTCHA
XNOKUM Npy HOpMaribHOM aTMOCdEPHOM
aOaBneHnn. XXuagkmm xnop — Xento-3erneHas
XNOKOCTb, obrnagarLas o4eHb BbICOKUM
KOPPO3MOHHbLIM AENCTBUEM (32 CHET BbICOKOW
KOHLIEHTpaLUMN MOneKyn).

B 3eMHON Kope Xnop cambl pacnpoCTPaHEHHbIN
rarnoreH. Xrfnop o4eHb akTUBEH — OH
HenocpeaCcTBEHHO COEANHSIETCA NMOYTU CO BCEMU
anemMeHTamMm nepmoandeckon CUCTEMBI.



ApProH — anemMeHT 18- rpynnbl Nnepnoanyeckou
Tabnuubl XMMNYECKNX 3NeMEHTOB (Mo yCTapeBLUEN
Knaccugukaumm — anemMeHT rnasHou nogrpynnbl VI
rpynnbl) TPETbLEro Nepruoga Nepuognyeckon CUCTEMBI
xnmmnyeckux anemeHtoB . 1. MeHgeneeBa, ¢ aTOMHbIM
HomepoM 18. ObosHavaeTca cumBoriom Ar (nar. Argon).
TpeTnn no pacnpocTpaHEHHOCTN ANEMEHT B 3EMHOU
aTmocdepe (nocne asorta u kucropoga) — 0,93 % no
obbeEMY. [1pocTOE BELLECTBO aproH — UHEPTHbIN
oOHOATOMHbIN ra3 0e3 LBeTa, BKyca 1 3anaxa.

B npomMbILLIIEHHOCTN OCHOBHOM CNOCOO rnony4YeHus
aproHa - MeToq HM3KoTemMnepaTypHoU pekTudunkaymm
BO34yXa C MnoslydeHneM Knucnopoda v asota 1 rnornyTHbIM
n3Brie4eHneM aproHa. Takke aproH nony4aroT B
KayecTBe NoboYHOro npoaykra npu nosiyd4eHnMn ammuaka.



ApProH — ogHoOaTOMHbIV ra3 c TemnepaTtypou KUneHus
(npu HopmanbHOM AaBneHumn) —-185,9 °C (HEMHOIo HUXE,
4YeM Yy KMcrnopoaa, Ho HEMHOrO BbllLE, YeM y a3oTa). B
100 mn Boabl npu 20 °C pacTBopaeTca 3,3 MI1 aproHa, B
HEKOTOPbIX OpraHN4YeCcKmnX pacTBOPUTESSIX aproH
PAcCTBOPAETCA 3HAYUTENLHO Nyylle, YemM B BOJeE.
[1NOTHOCTb NPU HOPManbHbIX YCNOBUAX COCTaBMNAET
1,7839 Kr/m3

[[@3000pa3sHbIN aproH XpaHUTCA U TPaHCNOPTUPYETCH
B cTanbHbiX 6annonax (no NOCT 949-73). bannoH ¢
YMCTbIM apProHOM OKpall€eH B CEPbIN UBET, C HaAMUCLIO
«AProH YNCTbIN» 3ENEHOrO0 LBEeTa.



Cnacunbo 3a BHMmMaHue!



