TEMA: Hemeranau.

BJIACTHMBOCTI. Acopouist
HEMETAJIIYHI XIMIYHI ENEMEHTW B NEPIOAWYHIA CUCTEMI. 3aranom Bigomo 22
HeMeTaniYHUX XiMiYHUX enemMeHTU. YCi BOHU Y NpUpoAi 34aTHi iCHYBaTH y BifIbHOMY CTaHi,
TOO6TO, y BUrNAAI OAHIET ab0 KilbKOX NPOCTUX peyvoBMH. Mpo Le BU gidHaeTecs 6inblue B
HacTynHoMy naparpadi.

3arajbHa XapaKTepPHCTHKA HeMeTAaJiB.

dizuuni

HA3BU | ®OPMYJIU HEMETAIB. MNpocTi pe4oBWHU, yTBOPEHI aTOMaMu HeMeTasiuyHuX
efleMeHTiB, MaloTb 3arasbHy Ha3By HemeTanu. [1po HemMeTann — BOAEeHb, KUCEHb, a30T,
Xnop, 6pOM — B Ai3HANUCb B OCHOBHIM LWKONI. 3a Cy4aCHO YKPaIHCbKOK XiMiYHOK

HOMEHK/1aTypOIo Ha3BM HeMeTasliB NULWYTb 3 Manol

Tabnnysa 5

Has3Bu HeMeTaniB i HeMeTaniYHMX eNIeMEHTIB 3a CyYaCHOI YKPAIHCbKOIO XiMiYHOIO

HOMEHKNaTypoio

XiMiYHUI eneMeHT MpocTa peyoBUHa XiMiyHUIA eneMeHT

CumBon Hassa | HasBa| MonekynsapHa ¢popmyna | Cumson HasBa HasBa
H lpaporeH [BogeHb H, Br Bpom 6pom
N HiTporeH | asoT N, I Won mop,

KUCceHb 0, Byrneup (rpadit
0 OkcureH C Kap6oH
030H 0, Kap6iH)

F ®nyop ¢dTop F, Si Cuniuin cuniuin
Cl Xnop xnop Cl, S Cynbdyp cipka

MOLUMPEHHA HEMETANIB Y NMPUPO/LI. HemeTanu 6inbLu NOWMWPEHi B NPUPOAI, aHiX
MeTanu, NpoTe y BisibHOMY CTaHi TpannsarTbCA He BCi. HemeTanu a3oT, KUCeHb, iIHEepPTHI
rasu — ue OCHOBHi pe4oBUHM Y cknagi nosiTps. [Noknagu caMopogHOI Cipku B
MNepepkapnaTTi — ofAHi 3 HAMBINbLUKMX Y CBITi. [IpoMucnoBUM pogoBuLLLEM rpadiTy B
YKpaiHi € 3aBaniBCcbke poAoBuLLE, CUPOBUHY AIKOrO BUKOPMCTOBYE MapiynonbCbKum
rpadiToBuin KOM6GIHAT. Y feskux perioHax YKpaiHu BUABNEHI NOKIaAM nopia, sKi MOXyTb
MiCTUTK anMasu (30Kpema, y XKUTOMUpChKiin o6nacTi, Ha BonwuHi), npote npomucnosi
poaoBuULLLA MOKM LLIO He pOo3BifaHi.

3HayHo 6iNblue HEMETaNYHNX eNeMEHTIB iCHYHOTb Yy BUMNSIAI CKNagHUX PEYOBUH, CEpes,
AKUX LOMIHYIOTb OKCUAN Ta CONI.

3ATAJIbHI ®I13UYHI BJIACTUBOCTI HEMETAJIIB. 3a HOpMasibHUX YMOB HEMeTanu —

BoaeHb H,, dTop F,, xnop Cl,, kuceHb O,, 030H O,, a30T N, i 6naropoaHi rasm (renih He, HeoH
Ne, aproH Ar, KpMNToH Kr, KceHOH Xe, pafoH Rn) — nepebyBatoTb Y rasonofioHomMy
arperaTHOMY CTaHi, 6poM Br, — pigkoMy, peluta HemeTaniB — TBEpAi PEYOBUHMU.



HemeTanu (Man. 27 Ha c. 28) BiApi3HAOTbCA 3a KONbOPOM i 3anaxoM. Tak, BOAEHD,
KMCeHb, a30T — 6e36apBHi rasu 6e3 3anaxy; GTop — 61iJ0-XKOBTUI, a XJI0p —
YKOBTO-3eMeHU (0 TOro X OTPYMHI rasu 3 piskum cneymdiyHum 3anaxom). bpom —
TEMHO-YepBOHa OTPYyMHa pPigMHa, XXOBTO-0ypi Napy AKOI MakOTb Pi3KUI, NOAPasNnBui
3anax. ®ocdop YepBOHUIN — TBEpPAA PEYOBUHA YEPBOHOIO KONbopy 6e3 3anaxy, pocdop
6invi — TBEpAA OTpPyMHa pe4yoBMHa 6isloro KObopy 3 XapaKTEPHUM YaCHUKOBMM 3amaxoMm.
Cepep HemeTanie TBepANMM 6€3 3anaxy pe4oBMHAMM € cipka (KOBTUI Konip) i hoa
(4opHo-ioneToBa peyoBMHa 3 METANTIYHUM BJIUCKOM).

Man. 27. 3pa3ku HeMmeTaniB: a — xsop; 6 — yepBoHut pocdop; B — 6pom; r — ioa,; a —
KUCEHb pPiAKuUK; € — a30T pigKun

OcKinbku HemMeTanu 3a HopMasnbHUX YMOB MOXYTb nepebyBaTu B Pi3HNX arperaTHmX
CTaHax, TO 1 TeMnepartypu 1X njaBfeHHsA Ta KUMIHHA MatoTb LUMPOKUIA Aiana3oH.
la3onogibHi HemeTanu (BofeHb, KUCeHb, a30T) KUMMATb 3a HU3bKUX TeMnepaTtyp (Maixe
-200 °C). TBepaa pevyoBuHa og, Npy HarpiBaHHi cybniMyeTbcs — Bigpasy nepexoauTb i3
TBEpPAOro CTaHy B ra3onofioHui. (Man. 28). ins Toro wo6 po3nnaBuTU CipKy, LOCTaTHbO
TemMnepaTypu NoNyMm'ss CNMUPTIBKK YK CyXOro nanbHoro (Man. 29), Toai Ak ogHa 3
anotponHux mogudikadin Kap6oHy — anmas — mae Temnepartypy nnasneHHsa noHag 3000
°C.

Man. 28. Cy6nimauis nogy



Man. 29. NnaBneHHs CipKu

BinbwicTb HeMeTaniB He NPOBOAATL ETEKTPUYHUI CTPYM, TOOTO € AieneKTpukamu, ane
iCHYIOTb | BUHATKW. Tak, cuniuin Si — HaniBNpoBigHWUK, a rpadit C — npoBigHMK
€IeKTPUYHOro CTpyMy. HemeTtanu, o 3a HopMmanbHUX YMOB NepebyBatoTb y TBEPAOMY
CTaHi, NoraHo NPoBOAATb TEMNJ10, KPUXKIi, PO3YMHHICTb Y BOAi HE € TXHbO XapaKTepPHOH
3arafibHoo BriacTuBiCcTHo. Cepep, ra3onofibHMX HeMeTasliB HEMAaE XXOAHOro, AKUn 6u
[06pe po3umnHaABcsa y Bogi. MNpoTe 6arato 3 HUX J06pe PO3YMHHI B OpraHiyHuX
PO34YMHHMKaX. Hankpally pO34YMHHICTb Y BOAI MatoTb ranoreHn. Po3unH 6pomy y Bogi
BiZJlOMMWIA BaM NiJ Ha3BO «6pOMHa Bofa.

* [puragainTe, Lo BaM Bi4OMO PO 3aCTOCyBaHHS KUCHHO. SIka 6io/10riYyHa posib KUCHHO?
Cepep rasonopfibHnx HeMeTaniB YMMarno nerwunx 3a noeiTps.

HemeTanu mMatoTb pisHOMaHiTHe 3acTocyBaHHA. O3HaNOMUTUCSH 3 HUM [OMOMOXe
mantoHok 30 Ha c. 80.

ACOPBLLIA. Ha mantoHky 30 B onuci 3acTocyBaHHs Byrfieuto nogaHo HOBUM ANnsa Bac
TepMiH — agcop6uis. Agcop6buis — ue 34aTHICTb AessKUX peyoBUH (aICOPOEHTIB), 30Kpema
BYr/eLto, yTpMMyBaTU Ha CBOIN NOBEPXHi YaCTUHKM rady abo po34nMHEHoi peyoBUHU. [1o
TOro XX aACOP6EHT He 3MIHIOETLCS, a NMLIe YTPUMYE Ha CBOIM NMOBEPXHi ras Yn pianHy 3a
paxyHOK NpUTAryBasibHUX CUJT MiXX OKpeMUMU YacTUHKaMun. BHacnigok Lboro
KOHLEeHTpaL,if yTPMMyBaHOI PEYOBUHM B 06'EMI, LLLO MEXYE 3 aJCOPOEHTOM, 3POCTAE.

Agncopbuis — BnbipkoBe rnoriMHaHHS Pe4YOBMHU 3 ra30BOI0 YM PigKoro cepegoBuLya
MOBEPXHE TBEPAOro Tifa.

PereHepauis agcopbeHTa — BiJHOB/IeHHS B/IaCTUBOCTeN aficopbeHTa nicsisi npoBeAeHor
aacopo6uir.

Ha apcop6uiiiHit spaTHOCTI ByrneLto 6a3yeTbCs IOro BUKOPUCTaHHS B MeAULIMHI — Lie
nirynKu abo Kancynm akTMBOBaHOro BYTifns. Ix 3aCTOCOBYIOTb BHYTPIlLHLO B pasi
OTPYEHHS.

YyeHnm HauioHanbHol akageMmii Hayk Ykpaiuum B. B. Ctpenko, B. I Hikonaesy, M. T.
KapTento HanexuTb CTBOPEHHSA aACOPOEHTIB MEAMYHOIO NPU3HAYEHHS, 30KpeMa
ByrneLeBux reMocop6eHTis «KAPBOH». Ix BUKOPUCTOBYIOTb A/ OUMLLEHHS KPOBi No3a
OpraHi3aMOM Y pasi OTPYEHb i Pi3HUX TAXXKNX 3aXBOPOBaHb.

B YkpaiHi cTBOpeHO IHCTUTYT copbuii Ta npo6nem eHgoekonorii HAH YkpaiHu, yuyeHi skoro
NnpautorTh Haj CTBOPEHHAM COpPOLUIMHMX MaTepianiB gns MeguLmHu1, 3aXMCTy AOBKIiNNS.



Cipra
OJEPHAHEA CYABPATHOL KHCAOTH,
BHIOTOBAEHH .

rumﬁnuﬂ — AN BHpobHHITEA
aMOo Y, CTBOPERNA IHePTHOTO

Byraens
rpadiT — AuBApHE, nemypdina.

Man. 30. 3acTocyBaHHsl HeMeTanis



