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BELIECTBO M ETO COCTAB

Be3gecyulana XxumMmuna

UMIUs M3ydaeT IIpeBpallleHNe OJHUX Be-
IIeCTB B APyTHe, a TaK>Ke 3aKOHbI, KOTOPhIM
9TU HpeBpamienus noaunHaoTca. Ona
OKpy>kKaeT Hac MOBCI0AYy U Bcerga. OueHb MHOTIue
BeII CO34aHbI C IIOMOIIBIO XMMUYECKNX peaKIuiA.

Korga mpl mpoceinmaemMcst 1 MaAeM yMBIBaThCS,
TO Cpa3y >Ke CTaAKUBaeMCs C XMMUel. DTO MBLAO
1 3yOHas macTa, KOTOpble HeAb3s caeAaTh 0e3 Xi-
mun. Kpembl, Ma3u 1 KOCMeTHKa — 9TO TOXKe OHa,
xumus. Ogexaa, KOTOPYIO MBI HOCUM, HepeAKo
cdeadaHa U3 CUHTETUYECKMX MAM JMCKYCCTBEHHBIX
BO/OKOH, a OHM CO3/aHbI C IIOMOIIBIO XuMmun. Kpa-
CKI, KOTOPBIMM OHa IIOKpallleHa, OBIBalOT MCKYC-
CTBEHHBIMM U HaTypaAbHBIMM, HO Ja’kKe CO3JaHue
HaTypa/AbHBIX KpacuTeael CBA3aHO C XUMUeil. DTo
>Ke CIIpaBeAnBO 4451 KPacOK, KOTOPBIMI MBI PUCY-
eM, acThl B CTep>KHe IIapUKOBON PYYKH, KpacKuy,
IponuTasIei crep>kHyu ¢paomacrepos. Ilpaxrn-
4ecKM BeCh TPaHCIIOPT, Ha KOTOPOM MBI €34UM, pa-
OoTaeT Ha TOILAMBE, a OHO TOXKe IIPOU3BeJeHO M3
HeTU C IIOMOIITBIO XUMUI.

Ecan mpl OoaeeMm, TO IIpUMHUMaeM AeKapcCTBa,
KOTOpBIe IIPOU3BOAAT Ha (papMalleBTUYecKnX 3a-
Bojax. A ¢apmarieBTuka — 9T0 TOXKe Xumust. Kor-
Aa MBI TOTOBUM eJy, B Msce, OBOIjax 1 PppyKTax
IIPOMCXOAAT XuMudeckne peakuyn. OHu copepina-
IOTCS M BHYTPU Halllero OpraHmu3Ma IIpu repeBapu-

Hayxa o mpeBpamieHmm BemecTs
O4YeHb yBAeKaTelbHa.

Tonanso A5l aBTOTPaHCIIOPTAa IIPOM3BOASIT
u3 He(l)TI/I XMMMNM4IeCKMMMI MeTO4aMMI.

[Tpou3BoACTBOM 2€KapCTB 3aHMMAETCsT TaKast
002acThb XMMIM, KaK (papMalieBTHKa.

BaHVU NIy, Takke B OpraHu3Me CUHTe3UPYIOTCS
pasAM4HbIe BelllecTBa, B TOM uncAe OeAKI 1 HyKAe-
MHOBBIE KICAOTHI. IV DTOT cMHTE3 MOAYMHSIIETCS 3a-
KOHaM XMMUH, TOABKO 0COD0I — O110A0TMUYECKOIA.
AeicTBUTeABHO, XMMU: Be3AecyIia.
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HayKK

VM1 HACTOABKO OOIINp-
Ha, Bellecrsa U MX Ipe-
BpallleHns CTOAb CAOXK-
HbI, YTO el IIPUIIAOCh pasje-
AWUTBCS HA Pa3Hble HayKM, BIIOAHE
CaMOCTOSITEeABHEIE.

Heopranmueckue Berecrsa
U3ydaeT HeOpraHmdyeckas Xu-
MU, B €e BeJdeHU — MeTalAbl
M HeMeTaAAbl, KUCAOTBI, OCHO-
BaHNs1, COAY, HEKOTOpPbIe ApyTHe
coeguHenus. OHa wuccaeayer
XMMIYeCKMe peakluy, IIpeBpa-
IIaloIiye OAHI HeOpraHJecKue
BelllecTBa B ApyIrue, X CBOVICTBa,
COCTaB, CTPYKTYPY.

OcoObIlT KAacc CcoeAVMHEeHUI
COCTaBASIOT OpTaHM4YecKue —
COeAMHEeHIs yraeposa ¢ Bogopo-
AOM, KIICA0POAOM, a30ToM, poc-
¢opom. D11 BemiecTBa, a TaKXkKe
X CTPOeHIe, COCTaB, CUHTe3 13Y-
yaeT opraHmdeckas xumus. Op-
raHNMYeCKNX COeAVHeHUII ropas-
A0 0oabIlle, 4yeM HeOopraHude-
CKIX, IIOTOMY YTO CO€AVHEeHMs
yraepoJa 4ype3BbpldaiiHO pa3HOO-
6pasubl. Hanboaee pactipocrpa-
HEHHbIe — YIA€BOAOPOABI.

OpI‘aHI/I‘IeCKI/IX 1 HeOpraHMIeCKMX XMMINYIeCKIX COeAVTHEeHU CeroAHsI
n3BeCcTHO 0Ooaee 87 maH. MHOTHE 113 HIX IIPOM3BOAATCSI ITyTEM

XMMMNYECKOro CMHTe3a.

BONPOC 1

Kakme BemecTBa n3ydJaer
opranm4ecKkasi XMMus1?

buoxnmmns mccaeayer xumun-
YyecKme BeIlecTBa, BXOASMIINE B
COCTaB >KMBBIX CYIIeCTB, UX IIpe-
BpallleH!s U sABAEeHUs, KOTOpbIe
COIIPOBOXKAAIOT BHTU IIpeBpallie-
Husl B opraHusMax. OHa TecHO
CBsI3aHa C OpPraHM4IeCcKOM XMUeT],
XMMMel AeKapCTBEHHBIX CPeACTB,
HePOXUMMEI, MOAEKYASPHONI

Ouoaormerr m reHermkoin. Ee
npeamer — OeAKHU, KUPHI, yrie-
BOAbI, HYKAEMHOBbIe KICAOTBL
W3 duoxumMnun Bulgeanaach OUo-
opraHmMJeckasl XUMMs, KOTopas
M3yJaeT CBA3b MeXAy CTpOeHU-
eM OpraHNYecKMX BeIlecTB U MX
6rmoaormyeckuMu QyHKIIVMIU.

Oco00 Ba>KHBI B XM OITpe-
Ae/eHle, aHaAU3 BellleCTB, X pac-
II03HaBaHIe, padjeleHue I oIpe-
AeJeHre XUMIUIEeCKIX DA€MEeHTOB
U X COeAVHeHUI], YCTaHOBAeHIe
XMMMYECKOTO COCTaBa BeIIeCTB.
OTuM  3aHUMaeTCsT aHaAUTIYe-
cKast xumu. B Hell ncrioan3yrorcst
KayeCcTBEeHHBIN aHaAu3, C IIOMO-
LIBIO KOTOPOIO OHpeAeAsIOT, Ka-
KI1€e BeIIlecTBa HaXOATCs B 00pas-
I1e, M KOAMYECTBEHHBINI aHaAN3,
KOTOpPBINI  OIlpeAeAsieT, CKOAbKO
TOTO MAM MHOTO BeIllecTBa Haxo-
AUTCs B OOpasLie.

OOmime 3akOHBI CTpPOEHUS,
CTPYKTYpPbI U IIpeBpaIeHns X1-

IlepepaboTkoit HepTHN
3aHMMaeTcs He(pTeXMMMsIL.
ben3uH, KOTOpPbIN IPOM3BOANTCS
3 He(pTU, OTHOCUTCST

K yI1eBOA0poAaM — IIpeaMeTy
OpraHmMm4ecKOVI XVIMMMI.



MMUYECKIX BeIllecTs — IIpegMmeT
dpusyeckoit XuMnm, caMmoro oo-
IIMPHOTO pa3jeAa STOV HayKI.
OHa nsyuyaet XumMmJeckue spj1e-
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HIST IPY TIOMOINM (PU3UIECKIIX
Teopuit 1 Metoaos. K ¢usnue-
CKOVI XMMUM OTHOCSITCSI MHOTHE
pasaeasl, Takue, HallpuMep, Kak

XMM4YecKasl KIMMHETVKa, KOTopasl
nccaegyer 1iporekanme Xxmmumae-
CKUX peaKuMﬁ BO BpeM€eHU I MX
MeXaHIV3MBI.

|

OOmast xumMmsl msy4daercs B
IIKOJAe W YHUBepCUTeTax, OHa
BKAIOYaeT B ce0s1 D1eMeHTHI Opra-
HIYECKOl, HeOpTaHMJIecKoit, ¢pu-
3MUECKON UM aHAAUTUYIECKOM XU-
MUIL.

CymrecTByeT ellle MHOXKeCTBO
APYIVIX XMMIYECKNX HayK, KOTO-
pble Tak ke pa3HOOOpas3HbI, Kak
MUP BeIleCTB M MX CBOJICTBA.

BOMNPOC 2

ITo OBETYy MHOT4a MOXXHO O1IpeaeanTb Ka4yeCTBEHHBIN COCTaB
COeAVIHEeHNSI, XOTsI 9TO, KOHEYHO, 4aAeKO He e AVNTHCTBeHHbIN IIpM3HaK.

XUIVIMA CBETA

CBer — OauH M3 BaXHemmmx ¢ax-
TOPOB, BAUSIONIVIX Ha XMMIJecKue
peaxkim B XWBON IIPUpPOJAe M deao-
BeUYeCKOM oOpraHmsMme. XmMmdeckue
npeBpaiieHns], IIPOMCXOAsIie MOA
AeVICTBMeM cBeTa, — IIpeaMeT PpOTO-
XumMmy, pasaeaa Gpu3MIecKON XMW,
DOoTOXMMUYIECKYIO IIPUPOAY MMEIOT
oOpa3oBaHIe 030Ha, KOTOPBIV 3aIi-
maeT HaC OT KOCMMYECKOIo m3ayde-
HUsA, POTOCHHTe3, KOTOPbI IIPONC-
XOAWUT B pacTeHUsX ¥ HacbIlaeT aT-
Mocdepy KIMCcA0pOAOM AAasl AbIXaHWSI,
¥ 3peHHne, 0aarogapsi KOTOPOMY MBI
BUAVIM OKPY>KaIOIIVii MUP.

Paoduosortot

Kakme BYIAbI aHaAM3a ICI10Ab~
3yeT aHaAuTIIecKast XVIMIAST?

yuu

Muxposoativl
Mngpaxpactioe
Budumwtii ceem
Yavmpaguone-
Perimeenosciue

TFamma-an

CBeT c 21000¥1 4AVHOVI BOAHBI — MHQPaKpacHbIN, BUAVIMBIA
¥ yabTpadmoaeTOBLIVi — BbI3bIBaeT pa3AdHble XMMUUIeCcKIe
peaxmui.

BelwlecTBO

alll MUp MaTepuadeH, ®TO 3HAYUT, YTO OH

COCTOUT U3 MaTepun. A MaTepusl CyIllecTBY-

eT B ABYX BUJaX: Kak 004ajaloliee Maccoim
BeIIeCTBO U 110/1e, KOTOPOe MacChl He MeeT.

Kaka0e BeriecTso nMeeT HAOOP OCOOBIX CBOVICTB,

HaIlpuMep IIA0THOCTb, TeMIIepaTyphl I1AaBA€HUS 1

KUIIeHNsI, HaAdye MAU OTCYTCTBUe KpucTalaude-
CKOV CTPYKTYpbL. DTUMU CBOVICTBAMM 3aHMMAaeTCs
(pusmKa, XOTs 445 XMMUU UX 3HaHIE ITPOCTO HEOOXO-
AuMo. XMMIJYecKre CBOJCTBa BelllecTBa — 9TO CIIO-
COOHOCTD B3aIMO/ENICTBOBATh C APYTUMM BelljecTBa-
MM, IpeBpaliaThest B HUX. /A5 XMMIYeCKIX CBOVICTB
XapaKTepHO B3alIMOAEIICTBIe YaCTUL] MeXKAy coOOoi
(B TOM umMcae ¢ npespallieHieM B APyTVie YacTUIIbI)
0e3 M3MeHeHIsI CTPOeHNST aTOMOB, BXOASAIINX B 5TU
JaCTUIIBL.
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BMAbI BELLECTB

BemecTsa ObIBalOT OpraHm4ecKy-
M1 ¥ HeOpTaHIMIeCKVIMY, IIPOCThI-
M1 1 ca0XHBIMU. [IpocThie Bemre-
CTBa COCTOSAT M3 OAHOIO BMJa aTo-
MOB, CA0XKHbBbIe — W3 ABYX U OOaee.
Cpeayt TIpOCTBHIX BeIeCcTB pasan-
JaloT MeTaaAabl ¥ HeMeTaAabl. Tak-
’Ke BellecTBa OBIBAIOT HeOpPraHM-
deckuMmu 1 opraamdecknmvm. Cpe-
AV HEOpPTaHMIECKMX BBIAEASTIOTCS
Takie, KakK OKCHABI, OCHOBaHNsI,
KMcaoTel U coan. Opranmdeckue
BeIllecTBa cogep>KaT yraepoj, BO-
AOpPO4, KHCAOPOA, COeaViHEeHHbIe
0CcOOBIM O0pa3oM, a 4YacTo ele
as3ot u ¢pocdop. CymecTByIOT Tak-
’Ke OpraHm4ecKye KVCAOThI.

Coap — HeopraHmJeckoe
CA0XHOeE BeIlecTso,

OHO COCTOWT M3 HaTpusI
M Xa0pa.

Caxap — opranmdeckoe
CAO>XHOeE BemecTBo, OHO
COCTOUT U3 yIraepoaa, Bogopoaa
U K1CA0poJa.

Tpu cocTossHMA
BeIllecTBa ,

, ¢ ¢ ‘
Ha IIpumMepe . 3 v
BO/BL.

I'asoobpastioe
Hanpumep, ¢usmka msydaeTr, Kak BoJa

- MeHsIeT CBOM arperaTHple cocTosiHuA. Js-
- BECTHO TPU COCTOSIHISI BelllecTBa — TBEPAOE,
JK1AKOe, razoo0OpasHoe. EcTp 1 yeTBepTOe —
9 0COOBIM 00pa3oM paspeskKeHHBIN ra3 — I11as3-
Ma. Boaa B TBepgoM cocTosaHuM — 2e4, B KuA-
KOM — >KIAKOCTb, B Ta3000pasHOM — IIap.
C TOYKM 3peHNs XMMIH BOAa COCTOUT M3 MO-
€Ky, KOTOpble MOTYT pa3AeAsTscs (AVCCo-
LMMPOBaTh) Ha MOHBI U B3alIMOAENICTBOBATh

C APYIVIMU BeIlecTBaMU, IIPOU3BOAS TPEThI.
Kudxoe S Py /1P p

Teepdoe BOMPOC 3

CpasHuTe KHIeHue BOABI
M pa3saoKeHMWe ee Ha /JBa
»aeMeHTa — BOAOpPOa W
kmucaopoa. Kakoe m3 srmx
sAIBACHMI (pU3MIecKoe, a Ka-
KOe — Xymm4ieckoe?

Kpucmarrusayus -
‘\Q

)
9 29 - T1rasreriue

ATOM COCTOUT M3 aTOMHOTO
jgApa U DAEKTPOHHON 000404-

94eMeHTa, KOTopasl SBASJETCSI HO-
CUTeAeM €ero CBOVICTB.

ermecrBa COCTOAT M3 aTo-
MOB. AtoM — JacTulia
BerreCrBa O4YeHb MaAabIX
pasMepoB 1 MaccChl. D10 camas
MadeHbKasl 4YacCTb XMMMYECKOIo

Ca0BO «aTtomM» MPOUCXOAUT
OT I'PeYecKoro ATOOG — «Heje-
AVIMBIVI», VI TAKOBOII ®Ta YacTHIIa
cunTasach goarue seka. OgHako
yXe B Hauade XX B. crada U3-
BeCTHa CTPYKTypa aToMa.

k. CTo AeT Hasaj CYUTAAOCH,
YTO DAEKTPOHBI BpaljaioTCs BO-
KPYT sApa, KaK I1AaHeTHl BOKPYT
Coanna. Tak ygacto msoOpaxa-
I0OT aTOM A4as ynpoueHu:a. Ha
caMOM ge/e HeBO3MOXKHO OIIpe-



rie B AaHHBIN
MOMEHT HaxXOAUTCS HAEKTPOH.

AeAUTHh TOUKY,

DAEKTPOH 3apsDKeH OTpulla-
TeABHO, a IAPO — IOAOXKUTEADb-
Ho. CaMO AP0 TaKXKe COCTOUT
U3 DAEeMEHTapHBIX YacTull —
IIPOTOHOB ¥ HEWUTpoHOB. [Ipo-
TOHBI VIMEIOT II0A0XKUTEeABHBIN
3apsi4, a HEMTPOHBI DAEKTpuUIe-
cK1 HelTpaabHbl. OOBIMHO aTOM
HeliTpaleH. DTO CIIpaBeAAUBO,
KOTJa 4YMCAO IPOTOHOB B sApe
TakKoe >Ke, KaK 4JCAO0 DAEKTPO-
HOB. Ecam y aTroma Ha BHeIITHeix
opOuTe MMeeTCcsa OAVH MAU He-
CKOABKO JOITOAHUTEABHBIX DAEK-
TPOHOB, OH IIpeBpaliaeTcs B OT-
pUIlaTeABHO 3apsDKEHHBIN MOH
(anmon). Ecan y atoma Ha BHeII-
Hell opOuTe HeAOCTaeT OAHOTIO
MAY HECKOABKUX BDAEKTPOHOB,
OH IIpeBpalllaeTcsl B ITOAOXKMU-
TeABHO 3apsI>KeHHBIN MOH (KaTu-
oH). Takux MOHOB OYeHb MHOTO B
Pa3AMYHBIX pacTBOpaXx.

BONPOC 4

Kaxkoi saekTpmyeckmii 3a-
psaay atoma?

Hanpuwmep:

Cl — arom xaopa; CI- — ot-
pUIlaTeABHO 3apsDKEHHBIN MOH
XA0pa ¢ AOTIOAHNUTEABHBIM DA€K-
TPOHOM.
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Yopomenmast
MOJeaAb aTOMa.
KpacubiM nBeToM
0003HaYeHBbI
NOA0XWUTEeAbHO
3apspKeHHbIe
OPOTOHBDI,
cepbIM —
HeVITpaabHbIe
HeVITPOHBI,
roaAyobIM —
oTpuIlaTeAbHO
3apspKeHHbIe
91eKTPOHBL

Na — arom Harpmsa; Na“ —

IIOAOXKUTEABHO  3apsI>KEeHHBIN
VIOH HaTpWsl, HOTePABIINI DAEK-
TPOH.

Boaee 99 % maccer atoMma co-
cpegoroueHo B sAape. Ha aoaio
DAEKTPOHOB IPUXOAUTCA OYeHb
He3HaumuTeAbHass dYacTtb. Mac-
Cy aToMa HM3MepsIOT B aTOM-
HBIX eAMHHIIaX Macchbl, pas-
HeIxX 1/12 Maccel aToMa CcTadUAb-
HOTO M30ToIa yraepoga C.

merorcs aToMBl C OaMHa-
KOBBIM YICAOM IIPOTOHOB, HO
C pa3HBIM YMCAOM HEMTPOHOB.

Inepzusl Hetimpaavhuiil
amom Hampus.
J e7\\
s | B | ¢
' '\.d' //)
N
2 0 ¢
DAexmpon & . .
P < Hetimpaavtuiii
. amom xaopa
BN <
/ - N
o )
\J «;\\-d // /
@ :

Takme aTOMBI Ha3bIBAIOTCS M30-
TOIIaMM (Pa3sHOBUAHOCTAMM) OA-
HOIoO 1 TOrO >Ke »aemeHTa. Cy-
IIeCTByeT eAMHCTBeHHBIN 13 CTa-
OMABHBIX aTOMOB, Y KOTOPOTO B
sApe BOOOIle HeT HeMTPOHOB, a
JIMeeTCsl TOABKO OAVIH IIPOTOH.
Boxpyr saapa spamaercsa (Tod-
Hee, CO34aeT 000A0YKy) OAMH
DAEKTPOH. DTO AeTKII1 BOAOPOJ,
nan npotuit. CyllecTsyeT Tak-
Ke TKeADbIVl BOAOPOJ, — AeiTe-
puit. Y Hero B sA4pe UMeIOTCs ABe
JacTUILIBl — HPOTOH U HEMTPOH.
EcTp eme 1 cBepXTsi>KeAblil BO-
A0po4 — Tputuil. Y Hero B
sAApe UMeIOTCsl TPU YacTUIIBI —
OAVH IPOTOH U ABa HeNTpOHa.
A »]eKTpOH y BCeX HTUX U30TO-
o oAuH. Boga, obpasoBaHHas
AeliTepueM, Ha3bIBaeTCs TsIKe-
A0 BOAOI.

BOMNPOC 5

Y Kakoro eamHCTBEHHOTO
aTomMma B sigpe HeT HeuTpo-
HOB?

TToroxumeavHbLI

UOH Hampus
/ ,///"‘\‘\\ 3
o O ) ©

/

4

° 38

Ompuyamervhuiil

UOH XJ\OP(Z
] ~\\@
/ / //{\3\ \
) .g) 90
e 2 0

&

O6pasoBaHNe NOHOB, KOTOPbIE 40AXKHBI 00be AMTHUTDLCSI B MOAEKY Ay

IIOBapEeHHOM COAN.
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ATOMBI 00pa3yIOT Me>KaTOMHBIe CBA3M U Pop-
MUPYIOT MOAEKYAbl. M0AeKyAbl MOIYT COCTOATDH
KaK 13 O4HOTO BI4a aTOMOB, TaK U 3 HECKOABKIIX.

CaeBa — atoMm Bogopogda H, cocTostmmit 3 oagHOTO
IIPOTOHA M1 OAHOTO 31eKTPOHA; CIIpaBa — aTOM

reavist, siApo KOTOPOTO COCTOUT 13 ABYX IIPOTOHOB
M ABYX HEMITPOHOB, €TO OKPY>KalOT 4Ba 91€KTPOHa.

ECTb JIN Y ATOMOB KPIOYKMN?

IlonaTne 00 aToMe Kak caMOV MaaeHbKOW
HeAeAVMOI dYacTuile marepum cpopMupo-
Baay 0oaee 2000 aet Hazaa puaocodpsr Apes-
Heyi navm u Apesnen I'penyn. I'pevecknin
$unaocoPp demoxput ropopua: «Het anaero,
KpOMe aTOMOB, Be9YHO ABVIKYIIMXCsI B OeCKO-
He4YHOM nycTroTe». OH gyMaa, 9YTO CBOJCTBa
BelecTBa ompeaeasiorcss ¢$pOpmor, Mac-
COM U APYTMIMM XapaKTepUCTHMKaMM aToMa.
IIo AeMOKpuUTy, OTOHb OOXUraeT, IIOTOMY
4TO aTOMBI OTHs OCTpbIe; Teaa TBepAable, IO-
TOMY YTO MX aTOMBI MIMEIOT

KPIOUKM, KOTOpble HamMepT-

BO CLIeNASIIOTCSI APYT C ApPY-

roMm. Jpyroii  ¢pmaocod,

ONMKyp, 1mcaa, 9T0 9TOTO

He MOXXeT OBITb, IIOCKOAb-

Ky KpIOYKM y aTOMOB 0040-

Maauch obl. Ho 4o oTkpsbI-

TSI VICTUHHOM CTPYKTYPbI

aToma OBLAO emle AaaeKo.

AemMoxkpur (oK. 460 r.

A0 H. 9. — OK. 370 1.

AO H. 3.) — ApeBHerpevecKmii
duaocod, oaun

"3 OCHOBaTeAem aToMmsMa.

IlonsTrie aTOMa TecHeMINUM 06pa30M CBs3aHO
C IIOHATHEM BAeMeHTa.

DJIeMEeHTbI

ApeBHOCTI OBIAO PacHpOCTPaHEHO U3pe-

gyeHne: «Kak caosa cocroAT m3 OyKB, Tak

U Teda — U3 DAeMeHTOB». B Hauaae XIX B.
aHTAMMICKUI y4eHbinn />KoH JaabTOH IIpeaa0Kna
aTOMHO-MOAEKYASPHYIO TUIIOTe3y, KOTOpas pac-
CMaTpUBaeT XMMIUYECKII DA€MEHT KaK OTAEeAbHBIA
BI1J, aTOMOB U YTBEP>KAA€T, UTO IIPOCThIE BelleCcTBa
COCTOSIT 3 aTOMOB OAHOTO BIAQ, & CAOXKHBIE — U3
pasHbIX. JaabTOH TakXe yKasaad, 4TO BasKHeNIlee
CBOVICTBO DA€MEHTOB — BTO aTOMHBII Bec.

Axo0H JaabTOH
(1766 —1844) —
AHT AMVICKU
YVYEeHBII,
3aHIMMAaBIIIUIICST
1 pU3UKOIL,

Y XIMMEMN.

XyMnyecknit 9AeMeHT — BDTO COBOKYITHOCTh
aTOMOB, y KOTOPBIX OAMHAKOBBI 3apsAAbl sAep U
9ICAO0 DAEKTPOHOB B 000404Ke. Y KaXKAOTO XU-
MIYECKOIO DAeMeHTa eCTh JaTMHCKOe Ha3BaHUe
U CUMBOA, KOTOPBIVI COCTOUT U3 OAHOM MAU ABYX
AatyHCKuX Oyks. Hanpumep, aatnHcKoe HazBaHMe
keaeza — Ferrum, cumpoa — Fe; aaTtuHckoe Ha-
3BaHIe Bogopoga — Hydrogenium, cumsoa — H.
Haspanus saeMeHTOB yTBep:KAaroTcsl MexkayHa-
POAHBIM COIO30M TeOpeTUYeCcKO M IPpUKAaAHOM
xumun — WIOITAK (anra. International Union
of Pure and Applied Chemistry, IUPAC). Jo
YTBeP>KAEHMsI MOKeT IIPOITH HeCKOAbKO AeT. Bee
DTO BpeMs DAeMeHT HOCUT BpeMeHHOe Ha3BaHIle,
IIpou3BeJAeHHOe OT AAaTMHCKOIO YMCAUTEABHOIO,
KOTOpPO€ COOTBETCTBYeT IudpaM B aTOMHOM HOMe-
pe »aemenra. Hanpumep, 118-i1 saeMeHT goaroe
BpeMsl HOCIA Ha3BaHME «YHYHOKTHUII» U CHMBOA
Uuo, ceroansi >xe 3T0 oraHecoH (Og).

dopma cy1iecTBOBaHMS XMMUYECKUX DAeMeH-
TOB — IIPOCTbIe BelllecTBa. DAeMeHThI 1 IPOCThie
BelllecTBa — pasHble IOHATHA. Belectsa obaasa-
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COBMECTHOE PELWLEHME XMVMIMKOB

B 1860 r. B HemenzkoM ropoge Kapacpy» cocTos1acst MeXXayHapOAHBIN Cbe3 XVIMUKOB, ITae 110 VIHA-
OVaTyBe UTAaAbTHCKOro ydeHoro Cranncaao Kanuanmapo Oblay OpUHATEI OIIpe e AeHs] IIOHATUN
«MOJA€KyAaa» ¥ «aTOM».

B cepeaume XIX B. ObLaM MI3BeCTHBI
63 xuMuueckux saemenTa. Ceroass
JKe X 4mcao pasHo 118.

I0T OIIpejeleHHbIMU CBOMCTBAMU, DA€MEHTBHI — Kya Anbo padanmaHoe pasMenieHnne MOAEKyaA AV
IIPOCTO COBOKYIIHOCTM aTOMOB, a6CTpaKTHbIe 00B- aTOMOB B KpucTaaae. Ho raasnas IIpm9rHa, KOHe4d-
€KTHI. HO, CTpO€HINe aTOMa I €10 CIIOCOOHOCTD O6pﬂSOBbI-

BaTb pa3Hble XMMIYECKNE CBA3I.

BONPOC 6

IIpounTaiiTe 5TM Ha3BaHMs: yraepoa, Kuc-
A0p0Oa, yTOab — U CKaXXuTe, Iae 34ech Bele-
CTBO, T4e 9AeMeHT, a Tde U TO, U Apyroe?

Yroan, aamas u pyaaepeH — pasHble BeleCTBa,
HO OAWH 91€MeHT.

Kpowme TOro, 4451 04HOro 1 TOro >XKe XumMmye-
CKOTO 9JeMeHTa MOXeT MMeThCsl HeCKOABKO pas-
AVMHBIX TUIIOB IIPOCTBIX BelllecTs. Takme TUIIBI
Ha3bIBAIOTCSI aAAOTPOIHBIMUM  MOAMPUKAIIVIMIA. :
[TpuuuH ®TOMY MO>XKeT OBITh HECKOABKO: Hallpu-  KpucTaaamdeckue CTPYKTYPHI Pa3HBIX
Mep pasHBINl COCTaB UAM pa3HOe CTpOeHNe MoJe-  MoAuQUKAIII yraepoja.

Dyarepen
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AaaorponHble  MoaupUKa-
UMM DA€MEHTOB  pa3AndaloTCs
1o QuaNdeckuM CBOJICTBAM U
XMMUIYECKOM aKTUBHOCTH (TakK,
TemIlepaTypa I11aBAeHIs aaMa3a
BBIIIIe, yeM y dyaiepeHa, a O30H
00.1ee akTUBeH, 4eM KICAOPOA).

CsolicTBa Bcex AeMeHTOB 13-
MEHSIOTCSl TIePUOANYECKM U CO-
r1acHO NepUOANIECKOMY 3aKOHY

1 coOpaHBl B OCOOYIO TaOAWUILy,
KOTOpas Ha3BaHa IMeHeM OT-
KPBIBIIIETO ee y4eHOro JmMurpus
MBanosuya Menjeaeesa.

O30H COCTOUT U3 Tpex aTOMOB
KICA0pOJa, a MOAEKY ASIPHBIN
KICAOPOJ — M3 ABYX. DTO
pasHble BemecTBa, XOTsI OHU
COCTOSIT U3 OAHOTO M TOTO Xe
PJeMeHTa.

NMepyuoanueCKMNA 3aKOH

epuoANYecKnii 3aKOH —
JpyHAaMeHTaABHBIN  3a-
KOH IIPUPOABI, KOTOPBIN
Avmunrpuin VIBanosuu MeHaeae-
eB OTKpbla B 1869 1. Jasa sToro
OH COIIOCTaBM/ CBOVICTBA M3BECT-
HBIX B Te BpeMeHa XMMMYeCKIX
9€MEHTOB C BeANYMHaAMIU WX
aTOMHBIX Macc.
Kaaccudunuposats u cucre-
MaTHU3MPOBaTh XMMIYecKye De-
MEHTBI HauyaA 3a40AT0 A0 DTOIO.
Ho umcao m3BecTHbIX DA€MEHTOB
OBLA0O HEeAOCTaTOYHO, a aTOMHbIE
MacChl MHOTUX U3 HUX OBLAU
omnpegeAeHbl HepepHO. OaHako
CO BpeMeHeM y4JeHble OTKPBIBaAl
BCe HOBBIE U HOBBIE DAEMEHTBHI,
oIpeaeAsiA X aTOMHBIe Beca.

B 1864 r. 6p1aa ormyOaMKoBaHa
Tabauiia YuaesaMma Oaaudra, rae
9AEMeHThl Pa3Meljaauch B COOT-
BETCTBMM C aTOMHBIMU BeCaMI 1 CO
CXOACTBOM XVIMMYECKUX CBOJICTB,
IpaBJa, HUKaKIX BBIBOAOB 13 HTO-
IO cAeAaHo He ObL10. B ToM >xe rogy
Hemel ki1 xuMuk Zorap Mernep
ory0AMKoBaa TabANIy 13 28 9e-
MEHTOB, pa3JeAeHHBIX Ha IIecTh
CTOAOIIOB ITO VX BaA€HTHOCTSIM.

B mapre 1869 r. na 3aceaa-
Hyn Pycckoro xmmmdeckoro oo-
mecrsa  MeHgeaeeB  4040X1A
00 OTKPHITUM HePUOANIECKOTO
3aKOHa XMMUYECKIX D1eMeHTOB.
B ToMm >xe rogy oH BKalOunA Ie-
pUOAMYIecKy0 TabAMILy B CBOM
yueOHMK «OCHOBBI XMMUM».

INamsTaNxk A. VI. MeHgeaeesy y 3aanmst HUN meTpoaorvm (panee —
I'aaBHast maaaTa Mep 1 Becos). Poccust, CankT-TleTepOypr, ceHTsIOpD 2016 T.
© Srg Gushchin / Shutterstock.com

BONPOC 7

Yro Hago OBLAO 3HATH AAS
IIPaBUABHOIO COCTaBAEHMS
TAaOAMITBI XVIMMUYIECKIX Dae-
MEHTOB?

B 1871 r. Amurpnin Visanosud
Mengeaees gaa PpopMyAUpPOBKY
IIepUOANIECKOTO 3aKOHa B CTaThe
«Ilepuoaydeckast 3aKOHHOCTD XM~
MIYEeCKIX DAeMeHTOB». OHa 3By-
gasa Tak: «CBOJICTBa IPOCTBIX
Tea, a Takke POPMBI U CBOJCTBa
COeAVHEeHUII A€MEeHTOB, a II0TO-
My U CBOJICTBa OOpa3yeMbIX MU
IIPOCTBIX U CAOKHBIX TeA CTOST B
IIepUOANIECKON 3aBUCHMOCTH OT
11X aTOMHOIO Beca».

Mengeaees, B oTamyme OT
CBOMX IPeAIleCTBeHHUKOB, He
IIPOCTO COCTaBUA TaOAUIy WU
yKa3aa 3aKOHOMEepPHOCTU B OTHO-
IIIeHNSIX aTOMHBIX BeCOB, HO I Ha-
3Ba/ MX OOIIIVIM 3aKOHOM IIPUPO-
Al ITpearoao>us, 94To CBOJICTBa
DJAeMeHTa 3aBMCAT OT aTOMHOIO
Beca, OH B HEKOTOPBIX CAydasx
UCIIpaBIA paHee IIPUHATEHIe Beca
1 OINMCaa CBOJICTBA 9]E€MEHTOB,
KOTOpBIe eIlle He ObLAY OTKPBITHL.
Takum obpasom, B ero tabamnie
OCTaBaAMCh ITyCThle MecTa.

BONPOC 8

ITouemy B mepBoOI TabAanize
A.VI. MeBaeaeeBa ocTaanchb
mnycrTble mecTa?
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Dty Mecra OBIAM 3aHSITHI
B Hocaejyiomiye rogpl. Tak, B
1875 r. Iloab /lexok ae byaboa-
paH OObABNA 00 OTKPBITUN DAe-
MmeHTa raaaus. Okas3aaocCh, 4TO
®TO IIpeAcKa3aHHBII MeHgeae-
eBbIM DKaadloMuHuii. B 1879 r.
Aapc Hmapcon OTKpbla CKaH-
AU — MeHJeAeeBCKIII 9Kabop,
a B 1886 r. Kaemenc Bunkaep o0-
HapyXna TepMaHull, KOTOPBINI
Avmurpuin  VIBaHoBu4 KOraa-to
HasBaa »KacuannueM. C cepe-
AviHBI 1880-X IT. mepuoamyeckuin
3aKOH IIOAHOCTBIO IIPU3HAAU
KakK 0ZHY 13 pyHAaMeHTaAbHBIX
OCHOB XUMMUI.

ApceHna raaans — coeauMHeHNe
raaamus ¢ MbIIIbAKOM. I'aaanii
ObLa OTKpPBIT Oaarogaps
CIeKTpaabHOMY aHaamsy. /lekok
ae byaboapan nepepaboTtaa
004bII0e KOAMIECTBO TOPOABI
¥ HaKOHeI] Bbl4eAla 91eMeHT.
Memngaeaees cpa3y Xe OTMeTIA,
9TO 9TO IIpeAcKa3aHHBI M
9KaaAlOMIHWI, U Aa’Ke YKa3aa
00aee TOUHDLIV ATOMHBINI

BeC, KOTOPBIi BIIOCAeACTBUN
MOATBEPANACH.

Ho B Te BpemeHa ere He
OBLAM MI3BECTHBI IIPUYVHBI TaKO-
r0 MePUOANIECKOTO U3MEHEHNs
CBOICTB ®A€MEHTOB. JTO yJa-
A0Ch cJeaaTh IIOCAe OTKPBITI
CTpOEHUsI aToMa, ero sgpa U
9AeKTPOHHOI 000104Kku. Ceroa-
Hs IIePUOANYECKNIT 3aKOH op-
MyAUPYeTCsl CAeAYIOmMM oOpa-

3oM: «CBOJiCcTBA XMMMUYECKUX
9AEMEHTOB, a TakXe (POPMBI I
CBOJICTBa OOpa3yeMBbIX MM IIpO-
CTBIX BeINeCTB U COeAMHEeHUN
HaxoAsATCsd B HepUOANYeCKON
3aBMCUMOCTI OT BeAMYMHBI 3a-
PAAOB sigep ux aToMoB». Ceroa-
Hs XMIMMYECKIX DAeMeHTOB yKe
118, n mx cBOVICTBA M3MEHSIIOTCS
COTJacHO NepUOANYECKOMY 3a-
KOHY.

AToM yraepogaa. NG

KAK OAHA AEPEBHA AAJIA HA3SBAHMA CPA3Y
YETbBIPEM 3JIEMEHTAM?

MHoXXecTBO XMMIYeCKIX D1€MeHTOB MNOAy4NnAay CBOM Ha3Ba-
HUsI B 9eCTh CTPaH MAM APYIUX reorpapmieckyx 0ObeKTOB.
Cpasy dyeTbIpe 9aeMeHTa — UTTPUI, UTTepONi, TepONI1 1 5p-
Omit — Oblay Ha3BaHBI B UeCTh MBeACKON agepeBHU VITTepOIo,
OK040 KOTOPOI OOHapyXNay KpyITHOe MeCTOpPOXaeHue pea-
KO3eMeabHBIX MeTaaa0B.

Ha oaaoM 13 octpoBoB CTOKroabMCKOIO apXuiieaara, B AepeBHe
VTtTep610, HamAM MIHEpaa, COAep>Kaluii cpa3y deTbIpe
peako3eMeabHBIX DAeMeHTa.




JNeKTPOHHaNA
KoHcdmurypaumna

SJI€EMEeHTOB

abaniy MeHaeaeeBa MPUHATO A€AUTH Ha

IeproAbl (TOpU30HTaAbHbIE CTPOKM XMMMU-

YecKIX DAe€MeHTOB) I I'PYIIIbI (BepTHUKaab-
HbIe CTOAOITBI XMMIYECKIIX D/1€MEHTOB).

UtoOn! paszobpathcst B Tabauile MeHgeaeesa,
HaA0 BEPHYThCA K CTPOGHMIO aTOMa, TOYHee, K ero
9AEKTPOHHOI 000A04YKe.

ObaacTp mpocTpaHCTBa BOKPYT sAJ4pa, TAe Ha-
XOXKAeHIe »AeKTpOoHa Haubo.ee BEpPOSTHO, Ha3bl-
BalOT aTOMHOJ OpOUTAABIO AU DAEKTPOHHBIM 00-
AakoM. Y opOmnTaei BcTpedaroTcs pasHele Gpopma,
pasmep u opueHTtarusl. CoraacHo 3aKOHaM OYeHb
CAOKHOI HayKM KBAHTOBOI MeXaHMKM, aTOMHas
opOMUTaAb M DAEKTPOH, KOTOPBII HAXOAUTCS Ha
Hell, XapaKTepU3YIOTCsA YeTBIPbMs KBaHTOBBIMU
q1cAaMIL.

BONPOC 9

Yrto TakOe aTOMHasi OpOMTaAb?

I'2aBHOe KBaHTOBOe uMcAO 1 ODO3HaYaeT 00-
IIyIO SHePIUIO DAeKTPOHa Ha AaHHON OpOUTaAMN.
Ero 3HaueHms1 — HaTypa/AbHBIe IleAble ynucaa oT 1
U BBIITIE.

OpburaabHoe KBaHTOBOe uncAo [ ompejeaseT
dopmy aromHoI1 opbuTaan. OHO IpUHUMAaET 3Ha-
yeHwms 11eabrx uncea ot 0 gon —1, rae n — raasHoe
KBaHTOBOE YICO0.

Opbutaan c [ = 0 HOCAT HazBaHUe s-OpOUTalen
(sharp — «peskas»). OHn 061a4a10T cpepraecKon
dopMoiT 1 He MMEIOT HaIlpaBAEHHOCTU B IIPO-
CTpaHCTBe.

.+0 @ @(

5

s-opOmuTaan aroMa.

Bemrecrso n ero cocra 13

YTO TAKOE BAJIEHTHOCTDb?

C20BO «Baa€HTHOCTB» IPOMCXOAUT OT Aa-
THMHCKOTO valéns («MMelommii cuay») m 03-
Ha4daeT CIIOCOOHOCTb aTOMOB XMMITYECKMX
91€eMEeHTOB OOpa3OBBIBATh OIIpeAeaeHHOe
911CA0 XMMWYIECKIX CBS3EIL.

BaaeHTHBIe 1eKTPOHBI HAXOAATCSI Ha BHEIII-
He¥i (BaaeHTHOI) 000a04Ke aToMa. VimeHHO
OHW OIIpeAeastiOT, KaK BeaeT ce0s1 9aeMeHT
B XMMIYECKMX peaknmsix. YeM MeHbIIe Ba-
A€HTHBIX 1€eKTPOHOB y 9Ae€MeHTa, TeM Aer-
4e OH MX OTAaeT, TO eCThb BeaeT ceds Kak
BOCCTaHOBUTeAb. YeM OoabIlle y D1eMeHTa
BaJA€HTHBIX 91€KTPOHOB, TEM Jerde OH MX
npuoopeTaeT, TO eCTh BeaeT ce0sl KaK OKIIC-
ANTEAD.

BaaenTHbie 91€KTPOHBI OIIpeAaAeAsIIOTCsa AO-

BOAbBHO IHPOCTO — IO TaOamuize MeHge-
aeeBa. /asi OCHOBHBIX 92eMeHTOB (KpoMme
MOATPYIII, TaK KaK TaM €CTb MCKAIOYUEHsT)
BEpPHO yCAOBHe: HamOoOAbIllee KOANIeCTBO
BaA€HTHBIX 3AeKTPOHOB COOT-
BEeTCTBYyeT HOMEpY IpyHIibl, B

KOTOPOM HaXOAMTCsI Mccaeay- Q
€MBIV 3A€MeHT.

ITo moaekyae

MeTaHa BUAHO: aTOM
yraepojaa mmeet
BaA€HTHOCTD 4, OH
CITOCOOEH 0AeAUTHCS
C aToMaMm

BOJAOPOAa YeTHIPbMsI
91eKTpOHaAMIL.

BONPOC 10

Kak K0a1m4ecTBO BaaeHTHBIX 91€eKTPOHOB CO-
OTHOCUTCSI CO CIIOCOOHOCTBIO MPUTSAIMBATD
92€KTPOHBI OT APYIMIX aTOMOB?

©

6s

7s
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Opburaan cl=1 — aT0 pP-0P-
ourtaau (principal — «raaBHast»).
OHu HarlOMMHAIOT TaHTeAb, UX
dopMy Ha3BIBAIOT TPeXMepHOI
BOCHMEPKOIL.

Opburaan cl=2 — aT0 d-0Pp-
ouraan (diffuse — «auddys-
Has»), OHU UMeIOT PopMy yABO-
eHHOJI TaHTeAU AN YeThIpex/e-
IIeCTKOBOTO ITBeTKa.

Opburaan c I =3 — 3710 f-0Pp-
ouraan (fundamental — «Oa-
3oBast»). OHM MMeIOT CAOXKHYIO
dpopMy, HaIIOMMHAIOLIYIO IIle-
CTUAETIeCTKOBBIN IIBETOK.

IIpocTpaHCTBEeHHYIO OpUeH-
TallMIO OpOMUTaAU oOIpeseaseT
MarHUTHOE KBaHTOBOE UMCAO 11,.

CrimHOBOE KBaHTOBOE YMCAO
(Mam TIPOCTO CHMH) M1 OTBedYa-
eT 3a HallpaBJeHle BpallleHNs
9AEKTPOHa B aTOMe.

CoBOKYITHOCTB Bcex opOuTadeit
B aTOMe C OAVHAKOBBIM 3Ha4YeHueM
KBaHTOBOTO YyICAa — HTO DHepreTu-

YeCKII1 yPOBEHb, MAM DAEKTPOHHAs
000104Ka. /1100011 TIPON3BOABHBIN
DHEPIeTYeCcKUIl ypoBeHb C HOMe-
POM 11 COCTOUT 13 1> OpOUTaAeIL.
MHoxecTBO OpOMTaAeli C 0AU-
HAKOBBIMI 3HAYEHVISAMM LAaBHOTO
KBaHTOBOIO 41ICAa ¥ OpOUTaABHO-
'O KBAHTOBOIO 4lCAa — DTO DHEp-
TeTUYeCKUI II0AYPOBEHb.
Kaxap1i1 sHEpreTIraeckmit ypo-
BeHb, KOTOPOMY COOTBETCTBYET
rAaBHO€ KBAaHTOBOE YICAO 1, CO-
ACPKUT 1 moAypoBHeit. Kaxkapiin
DHEPreTu4ecKuil IMOAypPOBeHb C
OpOMTAAbHBIM KBAaHTOBBIM UIIC-
aoMm [ cocrout us (21 + 1) opbu-
TaAeil. 3Ha4uT, s-II0AyPOBEHb CO-
CTOMT U3 OAHOW S-OpOMUTaAm,
p-TI0AYPOBEHb — U3 Tpex p-op-
butazeit, d-oAypOBeHb — IISITU
d-opbuTtazeii, a f-IoAypoBeHb —
13 ceM f-opOuTaein.
Pactipeaeaenne »aeKTpOHOB
10 OpOMTaASIM Ha3bIBACTCS DACK-
TPOHHOI KOHPUTypaIeNt.

451 KaXKA0TO DAeMeHTa MOX-
HO 3almcaTh €ro ®AeKTPOHHYIO
Ppopmyay (xouduryparmuio). Ha-
npumep, y ¢ocdopa, s1eMeHTa
¢ 15 nporonamu un 15 saexTpoHa-
MU, OHa TaKasi:

5P = 15%2522p°3s%3p?,

rae nuppbl OOBIYHOTO pas-
Mepa — ®TO HOMepa DHepreTu-
YeCcKIX YPOBHeN; BepXHMe WH-
AEKChl — KOAMYEeCTBO DAEKTPO-
HOB Ha Ka’k40M IOAYpOBHe.

IIpn »tom y d¢ocdopa Ha
BHEIIIHMX DAEKTPOHHBIX IIOA-
YPOBHSIX IIATh DAEKTPOHOB, CAe-
AOBaTeAbHO, OH OTHOCUTCS K
IIATON TPYIIIIE MepUOANIECKON
cucreMsl. Ha npeasHeramx rmoa-
YPOBHSX — BOCEMb DAEKTPOHOB,
a Ha BHyTpeHHeM ypOBHe — /ABa
9AEeKTpOHa.

CaeaoBateabHO, mepuos —
9TO I10CA€]0BaTeABHOCTL DAe-
MEHTOB (OT II1e104YHOTO MeTaAAa
AO VHepPTHOTO ra3a), aTOMBI KO-

e WSO NS Q NS%

p-opOuTaan atroma.

dyy d,

z z z
y y y

dXZ

d-opburaay aToMa IISITY Pa3ANYIHBIX OPVMEHTAaLIVIIA.

f-opb6uTaan aroma.




Amomnas macca: 30,973 a. e. m.
IAeKmporHas KoHPuypavusi:

®ocdop MMeeT IIATh BaaeHTHBIX
94eKTPOHOB.
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3anoaHeHne opouTaaen
92eKTPOHAMIL.

TOPBIX UMEIOT OAVHAKOBOE YNC-
A0 DHEpreTMJecKnx YpOBHeI],
paBHOe HOMepY ITepuroJa.

['raBHas mogrpynma — 9TO
BePTUKAABHBIN Psij DA€MEHTOB,
y aTOMOB KOTOPBIX NMeeTcs
OAVHAKOBOE YJICAO 9DAEKTPOHOB
Ha BHEIIHEM DSHePTeTIIeCcKOM
ypoBHe. DTO 4YMCAO PaBHO HO-
Mepy TPYHIIBI (KpoMe BOJOPO-
Aa 1 reans). Yncao »1eKTpoOHOB
Ha BHEIIIHEM DSHePTeTIIeCcKOM
ypPOBHEe TPYIIIBI pacTeT B COOT-
BETCTBUU C €€ HOMEPOM.

Bce »aemeHTH B HepuoAu-
9ecKOl CHUCTeMe pas3easioTcs
Ha 4YeThIpe DAEeKTPOHHBIX Ce-
MericTBa (s-, p-, d-, f~>A€MeHTEI)

BemectBo 1 ero cocras 15

B 3aBUCUMOCTU OT TOrO, KaKOIl
IIOAYypPOBE€Hb B aTOME€ DJAeMeHTa
3aIl0AHAETCA ITOCAe AHVIM.

BONPOC 11

OT 4ero 3aBMCHUT Ha3Ba-
HUe 3»A1eKTPOHHOIO ce-
MeVicTBa paeMeHTa?

ITobounast moarpymmna — 3TO
BepTUKaABHBIN PsIA d-91€MeHTOB,
KOTOpble JVMEIOT OAVHaKOBOe
CyMMapHOe 4ICAO 9AeKTPOHOB
Ha d-TIOAypOBHE IIpeABHEIITHETO
CA0s1 U S-TIOAYPOBHE BHEIITHETO
CA0s. DTO 4MCA0 OOBIYHO PaBHO
HOMEPY TPYIIIBI M pacTeT B COOT-
BETCTBUM C €e HOMEPOM.

Amomnas macca: 22,989 a. e. m.
Iaexmponnas xKonduzypavus: 2, 8, 1

HaTtpmit — akTHMBHBIN e A0IHOM
MeTaAA IepPBOM IPYIIIbL.

Y aTOMOB Bcex 1eMeHTOB O4-
HOTO IIeproja OAMHAKOBOe YIIC-
A0 DAEKTPOHHBIX CAO€B, paBHOe
HOMepy nepuoJa. Bce mepmoasr,
KpoMe I1epBOTO, HaYMHAIOTCS C
DJAeMeHTa, 00pasyIoIlero Iie-
AOYHON MeTaAl, a 3aKaHuMBa-
IOTCSI DA€MEeHTOM, 00pa3yIoIIM
0aaropoAHbli (MHEPTHBIN) Ta3.

Taxkum obpasom, ¢ yseande-
HIeM 3apsja sApa aToOMOB Ha-
0a104aeTcsl TOCTEeIIeHHOe 3aKo-
HOMepHOe M3MeHeHIe CBOVICTB
91€MeHTOB U UX COeAVHEeHUI OT
MeTaAAMYecKMX K TUIIMYHO He-

=i &,
Amomnas macca: 30,948 a. e
DAeKmpoHHas, KoHPuzypayus.

Apron — MHepTHBIN ra3
BOCBMOW TPYIIITBL.

MeTaAAMdeCK!M, U CBA3aHO DTO
C yBeAMYeHIEeM 4lcaa DAeKTpo-
HOB Ha BHeIIIHeM bHepreTmde-
CKOM ypOBHe.

BUAbI DJIEMEHTOB

Y s-aaeMeHTOB IIOCAeAHUM
3aII0AHSETCSI S-IIOAYPOBEHbD.
K aaHHBIM 3aeMeHTaM OT-
HOCATCSI 9A€MEHTBI TAaBHBIX
noarpymi I mn II rpyrm. Dto
meA09YHble ¥ IeA04HO3e-
MeAbHbIe MeTaAaAbl, BOAOPOA
VI TeAVIVA.

Y p-saeMeHTOB 3amoaHseT-
cs1 p-ioayposenb. K p-sae-
MeHTaM OTHOCSAT IocAeaHue
IIeCTb 91€eMEHTOB KaXXAO0TO

nepmuojaa, Kpome IepBoro u

CeabMOIO, a TakXe dAeMeH-
TBbI IAaBHBIX moarpyr III—
VIII rpyrinn.

d-»21eMeHTBI PacoAaraloTCs
MeXAy S- M p-daeMeHTaMu
B Ooapnmmx nepmogax ot III
Ao XII rpymmsr VIx Ha3pIBaroT
epexoAHbIMI MeTaAlaMIA.
K f-@aemeHTaM OTHOCATCA
AaHTAHOMABI M aKTVHOMABL
OHM OOBIYTHO HAXOASITCS OT-
AeabHO BHM3Y TaOAMIIbL

BONPOC 12

IMTouemy d-saeMeHTHI Ha3bl-
BaIOT MepexoaHbIMI?



