CTPOEHUE BEHIECTBA

nogmopeuue no neme

ATOMDbIL XUMHUYECKHWE CB’I3 M.
CTPOEHUE BEHIECTBA.



x ATOMbI U SNIEMEHTDI

OKpy>XaloLLmMn HaC MNP COCTOUT M3 BELLIECTB, a
BellecTBa 06pa3oBaHbl MefibYyanilnmMm
YyacTuuaMKn: Kpuctaniamu, MosiekynaMm u
aToMamu. [1py 3TOM HaUMEHbLUNMU
CTPYKTYPHbIMU YaCTULIAMN BELLECTB SIBNSKOTCS

Moexy bl (Y MONEKYNSPHBIX BELLECTB) UK
Kpucmaiisl (QTOMHble MO0 NOHHbIE). U3
amomoB xe cocTosAT N1wb 611aropoaHble rasbi:
He, Ne, Ar, Kr, Xe, Rn. Onpedeaénnuoiit 6uo
amomob c oouHaKobvim 3apA0om A0pa
HA3616a10M XUMUUECKUM 31eMEHINOM.



* XUMUNYECKHUE SJIEMEHTDbI *

B HacTosLee BpeMs U3BECTHO Do.zee 114
XUMUYECKUX SNIEMEHTOB, HO YCTONUNBLIMU

ABMAOTCA TONbKO 83 3.1emeHmnia, oCTanbHble
b0 He cywecTBYIOT B npupoae (Mo3ToMy mx
Nnosly4yatoT NYTEM pPaanOaKTUBHOIO CUHTE3A),
MBOo ecTeCcTBEHHO PaANOAKTUBHbI, TO €CTb
CaMOIMpou3BOJIbHO NpeBpaLLAoTCs B Apyrue
XUMUYECKUE IIEMEHTbI C N3/TYYEHUEM SHEPIUN U
3/1EMEHTApPHbIX YacTuL. [JaHHble 0 XUMUYECKUX
3neMeHTax cobpaHbl-B [lepnogmnyeckon cucreme
[O.N.Menpeneea (1869 ron).



CUMBONbI (3HAKW) SNEMEHTOB

HaasaHme Ha3BaHMe
3Hak UTteHune

Kpemuui | Silicium Cunuunym
Boaopoa | Hydrogenium Xeneso | Ferrum teppym
Meab Cuprum Kynpym
Mbiwbsk | Arsenicum apCEeHNKYM

A3oT Nitrogenium Cepebpo | Argentum apreHTyMm
Onoso Stannum CTaHHYM

Kucnopop | Oxygenium Cypbma | Stibium CTUBUyMm
3onoto | Aurum aypym

PTyTb Hydrargirum rmapaprupym
Cepa Sulfur CeuHer, | Plumbum nniomeym

Yrnepon | Carboneum

®occop | Phosphorus

XUMNYeCcKmne 3Haku coBpeEMEHHOro Buaa 6bln NPeaIoXKeHbI
lwBeackmm xuMmukoM W.-SA.bepuennycom B 1813 roay



* [MEPUOOUNYECKAA CACTEMA

B HacToslLee BpeMs OOLLENPUHATON ABSETCS
KopoTkonepuoaHas dpopmMa Flepmnoanyeckon cuctemol. Bee
3/IEMEHTbI PACrO/IOXKEHbI B MOPAAKE BO3paCTaHMS]
aTOMHOW Maccbl. [OPU30HTAsIbHbIE CTPOKM, B KOTOPLIX Y
aTOMOB Nponcxoant o6pasoBaHME YCTONUYMBOIO
BHELLUHEro a/1IeKTPOHHOI0 €05, Ha3bIBatOTCH
nefuoaaMu [lepnopoB BCero ceMb: 3 nepnoaa - Manble

bonblume, NpUYEM NocneaHnmn eLlé He 3aBepLlél. B
nepnogax cresa HarnpaBo 3aKOHOMEPHO YMEHbLUAETCH
paanyc atoma, oc/1abeBaloT METANINYECKME U
YCUNIMBAIKOTCA HEMETA/VINYECKME CBONCTBA 3/1IEMEHTA,

BO3PACTaA€T €ro 34eKmpoompuyaniédbHOoCind (X)



NEPUOOUNYECKAA CNCTEMA

BepTukasnbHble CTON6LbI Ha3bIBAKOT Fpynnamu. x
BOCEMb. [PYMMbl COAEPXKAT SNEMEHTBI C

F 9 OMHAKOBOW BbICLLEN CTENEHBIO OKUCNEHUS.

- sll  [pynnovt nodpasodesensl Ha NOOpYnnul.

XNOP 3sz3ps

Ecnu B noarpynne ecrtb 3/1EMEHTbI MasibiX U
60nbLUMX NEPMOAOB, TO 3Ta NOArpynna 21abHasl

- nodepynna «A». Ecnu B nogrpynne
HAXOAATCS 3/IEMEHTbI TO/IbKO 60/bLUMX
nepvoaoB, Toraa 3Ta NoArpynna HasblBaeTcs
no0ounou uiu nodepynnou «b». B rpynne
CBEPXY BHWU3 3aKOHOMEPHO YBENNYMBAETCS
paJnyC aToOMOB U YCU/TMBAIOTCA METa/l/TIMYECcKme
CBOWCTBA 3/IEMEHTOB.




* METAJUJ1bl N HEMETAIJUIbI

rpynnel 31€MEHTOB
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Ecnn ot anemeHTa 60pa (B) npoBecTn yCNOBHYIO JIMHWUIO K
31eMeHTy acTaTy (At), TO B rmaBHbIX NoArpynnax

OKaXXYTCS: npaBee u Bbllle Attt «B — Al» -
HeEMeTaN/Nbl; JieBee N HMXe — MeTan/bl. D1EMEHTHI,
OKa3aBLumecs B6M31 3TON MNHUM MPOSABASIOT
nepexoaHble CBOMCTBA. HemeTannos, Bkto4Yas
6naropoaHble rasbl, HQCHUTbIBAETCS 22, BCE OCTasIbHbIE
3/1eEMEHTbI, B TOM 4YnCNe U BHOBb CUHTE3UpPYyeMbIe,

OTHOCATCS K MeTannam. B nobounsix nodepynnax

HAXO00AMCA MOALKO - Memaaisl. Ang MeTansios
XapaKTepHO HebOo/bLIOE YMNCO IMEKTPOHOB HA BHELLHEM
SHepreTnyeckom yposHe (1-3) n
3/1eKTPOOTpULIATENBHOCTb HUXKe 2. HemeTannam
NPUCYyLLIA BbICOKAs 3/1EKTPOOTPpULIATENBHOCTb, 4 1 bonee
3/1EKTPOHOB Ha BHeLLHeM ypoBHe. [1pn obpa3oBaHum
XMMUYECKUX CBSI3EN aTOMbl METAJINIOB OTAAIOT BHELLHME
3/1EKTPOHbI, @ aTOMbl HEMETAJI/I0B NX 3aXBaTbIBalOT.



* CTPOEHUE ATOMA

ATOMbI UMEIOT C/TIOXKHOE CTPOEHUE: BOKPYr

N0A0XKUMEALHO 3APAIKEHH020 maccubroeo ﬂapa
ABVXXYTCS MO onpeaenéHHbiM opbutaM ¢ OrpoMHOM

CKOPOCTbIO MPaKTNHECKN HEBECOMbIE O pUNUATNEABHO

3apsKerHsvle I1eKmpoHsl. AP0 COCTOUT U3
HYKIOHOB — NMpOTOHOB(+) 1 HentpoHoB(0). Mo dopme
OpbuTbl 3NeKTPOHbI bbIBalOT 4 TMNOB: S, p, d U f K
06pa3yloT aneKkTpoHHbIe obnaka (opbutanun) 4 BUAOB.
ObLLee YnCcnio 31eKTPOHOB B aTOME pPaBHO YUCTTY
NPOTOHOB B SApe, @ YMNC/I0 INEKTPOHOB Ha BHELIHEM
YpOBHe (Y 3/1eMeHTOB [f1aBHbIX MoArpynmn) paBHO HOMepY
rpynnbl. Y1cno sHepreTnyeckmnx ypoBHen (31eKTPOHHbIX
C/T0E€B) B aTOMe paBHO HOMepy rnepuoaa.



SJIEKTPOHHbIE OPBUTAIJIN




* DOPMYJ1bl ATOMOB

B cOBpEMEHHOW XMMUWN CTPOEHME aTOMOB MPUHATO
M306pakaTb NPU NMOMOLLM 3/TIEKTPOHHO-FPAaUYECKUX
cbopMyn. Ha 3TOoM cxeMe MoKasaHo CTPoeHne 2-ro u 3-ro
3J'IeK'II\'IpOHHbIX ypoBHen atoma Na v npeBpallieHne ero B
MoH Na*




®OPMYIJ1bl ATOMOB

Ha Takmnx dpopMynax KBaapaTtoM 0603HaAYaeTCs NeKTPOHHas opbuTtans,
CTPEeNKN BHYTPU KBaapaTa CUMBOSIN3UPYIOT 3MIEKTPOHbI, STaXXHOE
pacronoxeHne ob603HavaeT ypoBHU U NMOAYPOBHU 31EKTPOHOB.

[ padnyeckast 4YacTb popMysbl NOATBEPXKAAETCS 6yKBEHHO-LIMPPOBLIM
ob603HayeHveM. OTclofa UX HasBaHue: 3 1eKmMpoHHO-2pahuleckie

hopmyrvt.
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NMOJIOXEHWE B CUCTEME

ITo noaoxenuro 6 Cucmeme MOIKHO onpedesums:

3apsa sapa, YMcio nNpoToHOB B sape u obliee
YNCNO SNEKTPOHOB = MNOPSAKOBbLIN HOMED
3/IEMEHTA;

Yncno saHepreTndeckmnx ypoBHen (3NeKTPOHHbIX
0bonoyek) = HoMep nepuoaa;

Yncno 31eKTPoHOB Ha BHELLHEM YPOBHE Y
3/IEMEHTOB MMaBHbIX NOArpynn = HOMEpP rpymnnbi;

MeTana unmu HeMeTasnl — No PacnooXXEHUIO
OTHOCUTENIbHO NHUN «B-Ab».



XAPAKTEPUCTUKU SNNEMEHTA

Xumuueckuil 31emMeHn MOXKHO xapaxmepusobams
1o cAe0yrouwuUM NYHKMaM:

1. lMonoxxeHwne B lMNepnoanyeckon CUCTEME;

. MeTann nnu HeMeTann;

3. DNEeKTPOOTPULIATENBHOCTb, TO €CTb CUNA MPUTSHKEHNS]
3NEKTPOHOB K AApY;

4, CTeneHb OKUCNEHUS, TO ECTb YMUCIO OTAAHHBIX UK
3aXBa4y€HHbIX B npouecce 06pa3oBaHMs AaHHOIoO
BELLECTBA, SNEKTPOHOB (NMPUMEHSETCS K NIHOObIM
XUMUYECKUM 3/IEMEHTAM);

5. BaneHTHOCTb, TO €CTb Yn1CI0 06pa30BaHHbLIX B JAaHHOM
BellecTBe o6LuX nap-31eKTPoHOB (KOppeKTHEE
NPUMEHSATDb 3TY XapakKTEPUCTUKY TOSTbKO K
HeMeTasnnam).



B3AMMOOENCTBUA ATOMOB

[1ns1 aTOMOB npucylLlie CTpemsieHne npmobpecTtu
bonee yCToMUYMBYIO U SHEPreTUYECKM BbIFOAHYHO
3N1EKTPOHHYIO KOHMUIypaLmio, XapakTepHyto ans
61aropoaHbIxX ra3oB (3abepuiénnsiii BHeninuil
IHepeemuuecKuil Ypobenv - «34eKmpoHHbLI
oxmem»). B pe3ynbTaTe B3anuMoaencTensa Mexay
cobou, aToMbl bonee 3NeKTpooTpULATENbHbIX
3/IEMEHTOB 3aXBaTbIBAOT 3N1EKTPOHbI Ha
BHELUHUM YPOBEHb, @ aTOMbl MEHEE
3M1EKTPOOTPULIATENbHbBIX 3/IEMEHTOB — OTAAIOT
CBOM BHELLHWE 3/1EeKTPOHBI.



XUMNYECKUE CBA3N

Bosmoxnot 4 cayuasa 63aumodeincmbusa amomob:

Metann A — Metann A, oba cnabo yaep>XnBatoT BHELUHUE
3NIEKTPOHbI, - 06pasyeTca Memaiiudeckasd c6:3v;

Metann A (OTAAET 3M1eKTPOHbI) — HeMeTann B (3axBaTbiBaeT
3/IEKTPOHBI), 06pa3yroTCs NONOXKUTENbHbIE U OTPULLATE/bHbIE NOHHI,

a Mexay HUMKU 1UOHHAA CBA3b;

HemeTtann B — HeMeTann C (31eKTPOHHbIE Mapbl MOATAMMBAET K cebe
6osiee aNeKTPOOTpULATENbHBIN HEMeTan, 0bpasyeTcs noAApHAA
KoBasrenmuas c643v);

Hemetann B — HeMeTann B (3neKTpoHHbIE NMapbl PaCcrofioXeHbI
CTpOro nocepeanHe, Tak Kak 3/1eKTpooTPULIATENBHOCTb 060MX

aToOMOB 0AWHaKoBa, 0bpasyeTtcs HenoAApHaA KoBarenmuas
cb43v).



* NAOHHAA U METAJUJTMYECKAA =
CBA3U

ATOMbl METa/INIOB OYEHb C/1ab0 yAepXXUBAOT CBOW
BHELLWHUNE 3ﬂ€KTpOHbI N B KPUCTAJlJZle METAJlJla
Hapsay C HEMTpanbHbIMM aTOMaMK Bceraa
MPUCYTCTBYIOT MOSIOXUTENBbHBIE MOHbI U
CBOOOAHO ABWXKYLLNECS 3NTEKTPOHbI —
<<3J'I€KT|30HHbIl/I ra3». C 3TUM CBA3aHbl BCe
TUMUYHbIE CBOUCTBA NMPOCTbIX BELWECTB
METAJIJZIOB. 3J1IEKTPONpPOBOAHOCTb, BbICOKAA
TEenMonpoBOAHOCTb, METANNNYECKUN bneck u
KOBKOCTb. Takmm O6pa30M MemaituuecKkas
c6:36 NOX0IXKA HA UOHHY10, a c6oticmba
memaanob - na cBoiicmba uonHvix bewecmeo.



x KOBAJIEHTHbBIE CBA3W
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OBPA30BAHUE KOBAJIEHTHOM
CBA3U

KoBaneHTHas CBA3b QOPMUPYETCH Mexay aTOMaMn HEMETAsISTIoB
B pe3y/ibTate nepexpulbanua 34eKmpoHHbIX 004aK06
(apyrumm cnosamu, B pesynbTtaTe 06pa3oBaHns obLLUuX nap
S/1EKTPOHOB).



BObl KOBAJIEHTHbIX CBA3EWN

HeH ww H—H

OOVHapPHaA CBA3b

10880 wm 0=0

[BOVHAas CBA3b
® ® o O ® —
eNeeeNeunm N=N
TPOWHas CBsA3b

OHM MOryT 6bITb HEMNOASAPHBIMKU, MOASPHLIMU, OANHAPHBIMU, ABOVNHBIMY
N TPOMHBLIMKU. [IBOMHbIE U TPOWHbBIE HA3bIBAIOTCA KPATNHbIMU




COCTOAHUE BELWLECTBA

YacTuubl BellecTBa HaXo4dTCa B HENPEeCTaHHOM
Xa0TU4YeCKOM ABWMXKEHUN, Npu NMOBbILLIEHUN
TeMnepaTtypbl KonebaHuns Yactuu
YCUNUBAIOTCA, @ NPU NOHWXKXEHUN —
3amMeansatoTcs. COOTBETCTBEHHO CYLLECTBYIOT 3
acpecamHusblx COCIMOAHUA BELWECTB.

1. TBeppoe;
2. Xupgkoe;
3. [@a3006pa3Hoe.



KIIACCUPUKALNA BELLECTB
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NPOCTbIE BELLECTBA-METAJIbI
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* BUHAPHbIE COEAVWHEHUA

[IpuMepoM 6MHApHbIX (COCTOSLLNX U3 ABYX 3/IEMEHTOB)
COEANHEHUN ABNAOTCS OKCUAbI. 34eCb NpuBeaeHa nx
Kraccmpukaums:

ﬁ

OCHOBHbI€ . amdoTepHble KACNOTHblE |

T

A1305

NaOH Ca(OH), ' Zn(OH). Al(OH). | H,PO, H.CrO.

OCHOBHbIE . amdoTepHbie KUCMOTHbIE
rMapoKcUabl . rwgpokcuapl . rugpokcuapi




XAPAKTEPUCTUKA BELLECTBA

Moboe BeLecTBO MOXHO XapaKTepu3oBaTh €ro MU3NYECKUMM 1
XMMWUYECKMMU CBOMCTBAMW: LIBETOM, 3aMaxoOM, Maccou, NMIOTHOCTbIO,
06BbEMOM, KPUTMYECKUMU TEMMEPATYPAMN, OTHOLLEHNEM K APYTUM
BewecTBaM. CneuunanbHO A1 XapaKTEPUCTUKN BELLLECTB BBEAEHA
BE/IMYMHA, UMEHYEMAs «KOMNMYECTBO BelecTBa». OHa 0603HavaeTcs
KaK NaTUHCKas «n» Unu rpedveckas «V(H)» 1 n3MepsieTcs B MONSX:

Monb - 9TO
Takoe Kornm4ecTBO
BelwecTBa,

B KOTOPOM COOEPXXUTCH

6,02 104
CTPYKTYPHbIX 3N1IEMEHTOB
OAHHOro BELLEeCTBaA.
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« M_n MOJNIIPHASI MACCA

MonsipHast Macca BELLECTB C aTOMHbIM CTPOEHUEM (M 3aMUCbIBAEMbIX
Kak aToMHble: Cu, Fe, Au, C, S, P, Ne, Xe...) YNCNIEHHO paBHSETCA UX
aTOMHOM Macce A MonﬂpHaﬂ Macca OCTa/IbHbIX BELLECTB YNCIIEHHO
paBHa nX OTHOCUTENTbHOM MOJIEKY/ISIPHOM Macce M

M=A (/MmOonb) 1 M=M (r/Monb)

MonapHasa macca
BeLleCcTBa -
9TO OTHOLUEHUne

MaCCbl BeLWweCTBa

K ero KoJfimndecTBY.
m




BbiBO[bl:

BeluecTBa COCTOAT M3 aTOMOB, MOHOB, MOJIEKYJT U
KPUCTaN/0B;

ATOMbl UMEIOT CNIOXKHOE CTPOEHME, onpeaenéxHHbin BUA
aTOMOB Ha3bIBAlOT XMMUYECKUM SNIEMEHTAM;

XMMUYECKME IEMEHTbI OT/INYAIOTCS MO (PUSNYECKUM U
XUMUYECKUM CBOWCTBAM;

ATOMbI, B3aUMOAENCTBYS APYr C ApYroM, obpasytoT
COEANHEHUS — MPOCTbIE U CIIOXHbIE BELLECTBA;

YacTuubl BELWECTBA HAXOASATCA B HEMPEPbIBHOM
Xa0TUUYECKOM ABMXXEHUN U, B 3aBUCUMOCTUN OT SHEPTUN,
MOryT NpuaaBaTb BELWECTBY TO UM MHOE arperaTHoe
COCTOSIHUE;

BellectBa oT/iMyaQTCa Apyr OT Apyra no usnMy4eckuMm
N XMMWUYECKUM CBOMUCTBAM.



