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OT ABTOPA

Hacrogiee cnpaBouHoe ImocoOue mpeaHa3HaYeHO ISl MOATOTOBKU
K cllaue eIMHOro rocymsapctBeHHoro sk3ameHa (EI'D) mo xumuu, KoTto-
pBIil SIBIIIETCS KaK BBITYCKHBIM 3K3aMEHOM 3a KypC CPEOHEN ILIKOJIBI,
TaK U BCTYIMUTEJIbHBIM 3K3aMEHOM B BY3.

TTocobue agpecoBaHO MpeXIe BCETO y4YallMMCSI CPEIHUX ILIKOJ, CITy-
1IATEJISIM TOATOTOBUTE/IBHBIX KYPCOB, a TaKXKe YUYUTEISIM U METOIMCTAM
IIJIsI opraHu3auuy MoAarotroBku K EI'D u mpoBeaeHUs MPOMEXXyTOUYHOTO
1 MTOTOBOI'O KOHTPOJIS.

CTpyKTypa KHHMIM OMpEACISAETCS MepeYHeM 3JIEMEHTOB COACpPXKAHMS,
MPOBEPSIEMbIX Ha €IMHOM TOCYIapCTBEHHOM 3K3aMEHE II0 XMMUU, a ee
comepxxaHnue — cootBercTByOMM PI'OC, npukazamu MuHoGpa3oBa-
Hus Poccum n meromnueckumu ykaszanusmu DOUITN.

ITocobue comepXXUT cBeleHMs IO BCeM paseiiaM Kypca oOllei,
HEOPraHMYECKOil M OpPraHMYeCKOM XMMUM, KOTOphble M3y4aroT B Cpel-
HEel 1IKOJIe, a TaKXKe MHOTOYMCJIEHHbIE TaOJIMLbI ¢ YMCIOBBIMU 3HAYE-
HUSIMM BaxKHEMINMX (PU3UKO-XUMUYECKUX BEJIMYMH, HEOOXOOUMBIX IS
pelieHus 3aJa4 BHICOKOTO YPOBHS CJIOXHOCTU, KOTOpPble MaKCHUMAaJIbHO
OLICHMBAIOTCSI Ha 9K3aMEHE.

ITonpo6HO pa3oOpaHbl METONIBI PELIEHUs] OCHOBHBIX TUIIOB pacyeT-
HBIX 3aga4 0a30BOrO YPOBHS CJIOXHOCTH.

3a IMOCTOSHHYIO IPAKTUYECKYI0 ITOMOIb, MONACPXKKY M BHMMA-
HHUE TIpY CO3MAaHUU ATOM KHUTU orpomHoe cracu6o T. B. Kwucenesoii.
OtaenpHasl 0arofapHOCTb MOMM [pYy3bsIM U KoJuleram: rnpocdeccopam
C. A. JlepmonToBy, A. C. Illecrakosy, K. B. TyrymoBy, M. B. Ky3He-
noBy, moueHtam 0. H. PeiixoBy, H. E. Baynuny, a takke A. I1. Ba-
cunbeBy, C. A. DkcanoBy u H. E. Bmacenko.

Sl Oymy mpu3HaTeNeH YMTaTeNsIM 3a JIIOOble 3aMeuaHMsT U TIoXKeJa-
HMSI, KOTOpPbIE MOXKHO IIPUCBHUIATH II0 3JIEKTPOHHOI IIOYTE:
antoshinandre@rambler.ru.
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Paspen 1
OCHOBblI TEOPETUYECKOM
XM

1.1. ATOM, MOJIEKVJIA, BELLECTBO

OCHOBHBIE TIOHATUA N OIIPEAEJIEHUA

XUMHYECKHiA 3JeMEHT — COBOKYIIHOCTh aTOMOB, XapaKTepU3yHollasi-
csl OoIpede/icHHBbIM 3HaYyeHUEM (BeJMYMHOI) 3apsaa sapa. Yucio
IIPOTOHOB B aTOMHOM SIip€ U YMCJIO 3JIEKTPOHOB B 00O0JIOYKE
aToMa paBHO MOPSIKOBOMY WIM aToMHOMY Homepy (Z) B Ilepuo-
nuyeckor cucreme /1. M. Menneneena.

ATOM — 3JIEKTpOHEHUTpalbHasl YacTHLA, COCTOSINAS U3 IOJOXM-
TEJIbHO 3apSDKEHHOIO siipa M OTPULIATEIbHO 3apSIKEHHBIX DJIEKTPO-
HOB.

AGcomoTHAs aTOMHas Macca m, — WCTUHHas Macca aroma 3Je-
MEHTA.

ATomHad enuHMUa Maccol (a.e.M., m,), WU YIJepoaHas eAUHULA, —
1/12 gacTh Macchl aTOMa M30TOIIA YIJIEPOJa C MACCOBBIM YHC-
jgoMm 12. YUncnenHnoe 3HadeHue 1 a.e.m. = 1,667 X 1077 «r.
OrtHocuTeabHAs aToMHas Macca A, — Macca atoma, BbIpaK€HHasI

B aTOMHBIX eIMHHUIIAX Macchl. Ee BBIYMCISIOT 1O (hopmyle:

Al' = ma/mu

CTPOEHUE ATOMA

. MPOTOHBI
HEUTPOHBI

3JIEKTPOHBI




1.1. Amom, moaexyaa, eeuecmeo

Crpoenune aTomoB

COBpCMeHHBIC npeacraBjiCcHUA O CTPOCHHUU aTOMOB
XUMHNYCCKHUX DJIEMECHTOB

1. B meHTpe atroma Haxo-
JIUTCSI TIOJIOXKUTEJIbHO
3apsDKEHHOE AP0, KOTOpOoe
3aHMMAaeT HUYTOXHYIO 4YacTh
MPOCTPaHCTBA BHYTPU aTroMa

2. Becb TMOJIOXUTENLHBIN
3apsil M TOYTH BCS Macca
aToMa COCpeIOTOYEHBI B €ro
anpe

3. dnopa aTOMOB COCTOSIT
U3 TIPOTOHOB U HEUTPOHOB.
Yucnao nNpoToHOB B siape
PaBHO TOPSIIKOBOMY HOMEDY
3JIEMEHTA, a YUCJIO HEUTPO-
HOB ONPEACISIIOT MO Pa3HU-

4. Bokpyr gapa Mo 3aMKHY-
TBIM OPOUTANISIM JBUXKYTCSI
3JIEKTPOHBI. X 4uciio
PaBHO TOPSIKOBOMY HOMeEpY
anemeHTa B Ilepuoanueckoii
cucreme JI. 1. MenneneeBa

1€ MEXIY aTOMHOM Maccou
U 3apsiioM siIpa

BJIEMEHTAPHBIE YACTUIIbI

IIporon (p) — s1eMeHTapHAs MOJOXUTEIBHO 3apsKCHHAs JacTHIIA
¢ abcomoTHOI Maccoit 1,67 X 107 xr u sapsagom 1,6 X 107" K.
OtHocuTenbHas Macca mpoTtoHa paBHa 1,00728 aToOMHOM eTWHUIIBI
MacChl, a 3apsii COCTaBiseT +1 YCIOBHYIO €IMHMUILY.

Heiitpon (n) — sneMeHTapHas 3JeKTpOHEHTpalbHAsl 9acTUIIA, Mac-
ca KOTOPOM HECKOJbKO 0ojblie Macchl mporoHa (1,00866 a.e.m.).
DeKkTpoH (e ) — dreMeHTapHas OTPUIATENIbHO 3apsDKeHHasT 4a-
cThIa ¢ abCOMIOTHOM Maccoit 9,1 X 1073 KT, 3apsioM

—1,6 X 107" Ki. Macca 2JIeKTpoHa paBHa 1/1836 a.e.M.,

a ero yCJIOBHBEIN 3apsim —1




Paszoea 1. Ocnosvr meopemuueckoii xumuu

HYKINADbI

Hykauapl — pasinyHble BUABI aTOMOB.

JI1o0ble HYKJIMOBI XapaKTepU3YyIOTCS TpeMms IapaMeTpaMu: A —
aToMHasl mMacca, Z — 3apsij siapa, paBHBIM YUCIY IPOTOHOB (ITO-
pSAKOBOMY HOMepy), N — 4YHCIIO HEUTPOHOB B siape. DTU mapa-
METpPbl CBSI3aHBI COOTHOILIEHUEM:

A=Z7Z+ N.

M3oTonbl — aTOMBI OJJHOTO M TOTO € XMMWUUYECKOTro JJICMCHTA,
coacpxKammre B CBOMX AApaX OAMHAKOBOC YHMCJIIO ITPOTOHOB, HO
pa3IMYHOC YUCIIO HCﬁTpOHOB

ATOMHO-MOJIEKYJIAPHOE YYEHUE

1. IIpakTdecKn Bce BEIIECTBA COCTOSIT M3 MOJICKYJI; MOJICKYJIbI
Pa3IMYHBIX BEIIECTB OTIMYAIOTCS MEXOY COOON XMMWUYECKUM CO-
CTaBOM, pa3MepaMHd M CBOMCTBaMH.

2. MoJeKyJIBl COCTOSIT M3 aTOMOB. ATOMBI MMEIOT OIIpene/icHHEIC
pa3smMepsl 1 Maccy. CBOMCTBA aTOMOB OITHOTO M TOTO € 3JIEMEHTa
OIMHAKOBBI M OTJIMYAIOTCS OT CBOMCTB aTOMOB OPYTHUX 3JIEMEHTOB.
3. Moekysbl HaxXomsITCSI B HEIPEPHIBHOM IBIDKCHUW, MEXIY
HUMM CYIIECTBYET B3aMMHOE IPUTSKEHUE W OTTajKuBaHMe. CKO-
POCTb IBVZKCHMSI MOJIEKYJT 3aBUCUT OT TeMIIEpPaTypHI.

4. Tpn pu3mIecKrx SIBICHUSX COCTaB MOJICKYJ OCTAaeTCSl HEM3-
MEHHBIM, IIPM XUMHUYECKUX — W3 OTHUX MOJIEKYJ OOpa3yroTCs

npyrue

yz x-y

Dopmbl INEKMPOHHBIX 001AK08



1.1. Amom, moaexyra, éewecneo 9

OJeKTpOHHbIE KOH(MUTypalluu aTOMOB 3JIEMEHTOB MOXHO Tpea-
CTaBUTh B BUJE BJEKTPOHHBbIX (hopmys. Huke mpuBeneHbl 371€KTPOH-
Hble (HOpMyJIBI aTOMOB 3JeMeHTOB 1—4-ro mepuonoB I[lepuoanyeckoit
CHUCTEMBI.

Ilepuon | Daement szgg;npd (;:?;a” Ilepuon | DaemeHT GJEE;a;?]gaﬂ

| H 1s' 19K 15725%2p%35%3p%4s'
,He 1s* 20Ca 1s22s22p63s23p64s2
,Li 15%2s" 51S¢ 15725°2p°35%3p"3d " 45>
.Be 15725 5Ti 15225°2p%35%3p%3d%4s”
B 15°25%2p" 23V 15725%2p°35%3p"3d 45>
«C 15%25%2p »Cr 15225°2p%35%3p%3d 4!

? N 15%25%2p° sMn | 15725%2p°35%3p"3d 45>
3O 1s22522p4 sFe 1s22s221763s231;63a?6 45>
oF 1s22522p5 »7Co 1s22s221J63s231;635177452
1oNe 1s22522p6 ! 2gNi 1s22s221763s23p63al8 457
11Na 1s225221763s1 2Cu 1s22s22p63s23p63d 104!
Mg 1s225221763>s2 30Zn 1s22s22pé3s23pé3dlo4s2
13Al 1s22h922p(’3sz3p1 51Ga 1s22s221163s23pé3dlo4s24p1
aSi 15%25%2p°35°3p° »,Ge 15%25%2p°3523p°3d" 4% 4p”

’ 15P 1522s22p63323>p3 33AS 1522s2211635231763dm4524p3
6S 15%25%2p%3s%3p" 2S¢ 15%25%2p°3523p°3d 45 4p"
,Cl 15%25%2p°35%3p° 3sBr 15%25%2p°3523p°3d" 4% 4p°
1sAT lsz2s221763323p6 36Kr 1s22s22p63s231763c11()4s24176

OO6patute 0ocob0oe BHUMAaHUE Ha 3JEKTPOHHBIE (OPMYJBI Xpoma
U MeIM, Y KOTOPBIX MPOUCXOAUT «IIPOBal» S-3JEKTPOHA Ha d-TIOLYypO-
BEHB!
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Paszoea 1. Ocnosvr meopemuueckoii xumuu

Kpucranmdaeckoii pemeTkoii Ha3bIBaIOT PETYISIPHOE PACIIOIOKCHUE

qyacTull B KpHUCTaJLIC

Kpucrammmaeckue pelreTky pasiessioT Ha

MounekyJasipHble

Hx obpasyioT Moiie-
KYJIbl, CBI3aHHBIE IPYT
C IpYroM cJiabbIM
BaH-IIep-BaaJbCOBBIM
B3auMMoOJeicTBUEM (Ha-
puMep, TBEPABIA BOMO-
pOI WIM YIJIEKUCIIOTA).
BemiectBa, nmeroliue
MOJIEKYJISIDHOE CTpOe-
HUe, SBJSIOTCS JIeTY-
YUMM, UMEIOT HU3KUE
TeMIepaTypbl KUIEHUS
U TUIaBJICHMS

MeTtaainyeckue

Hx o0pa3yloT KaTMOHbBI
METAJUIOB, MEXAY KOTO-
pPBIMU 3a CYET B3aMMO-
JIECTBUS TOJABUKHBIX
BJIEKTPOHOB peaiu3yeTcs
METAJUIMYECKUIA TUI
cBs13u. OHU 00J1agaoT
BBICOKOI TEIUIO- U
BJIEKTPONPOBOAHOCTHIO
U MeTalIM4ecKum OJie-
CKOM

AToMHbBIE

Nx o0pa3syioT aiekTpo-
HEUTpaJIbHBIC ATOMBI,
CBSI3aHHBIC NIPYT C IIPY-
TOM KOBAJICHTHOM CBSI-
3b10, HaIIpUMeEp ajMa3s,
KpeMHUiA. BelectBa
aTOMHOTO CTPOCHUS
MMEIOT BBICOKYIO TBEp-
IOCTh, a TaKXXe BBICO-
KHe TeMIIepaTyphl IjIaB-
JICHUSI M KUTICHUS

HMonnnie

HNx o0pa3yioT MOHHI,
CBSI3aHHBIE CUJIbHBIM
VOHHBIM B3auUMOIEU-
CTBUEM, HampuMep
K'NOj3, Na*Br™.

JIis1 BemecTs MOHHOIO
CTPOEHHUST XapaKTEPHbBI
BBICOKHE TeMIEpaTyphbl
TUIaBJEHUS U KUMNEHUS




1.3. Xumuueckasn céa3v 11

1.2. NEPMOANYECKNIA 3AKOH

Ilepuoanyeckuii 3akon I. V1. MenaeneeBa

2

Ceoiicmea snemeHmos U ux coeuHeHUil Haxo0samcs 6 nepuoou4ecKkoll 3a-
sucumocmu om 3apsoa 0pa amomos snemMeHmos (nopsaodKoeozo Homepa)

I'papmueckum uzodpaxeHuem Ileproanyeckoro 3akoHa SIBISIETCS
Ilepuonnyeckast cucTeMa XUMUYECKUX 3JEMEHTOB.

l'[epno;mM Ha3bIBAIOT l"OpI/I3OHTaJ'IbeII\/)I pAd 2JIEMCEHTOB, PAaCIIOJIOXKEH-
HBIX B ITOPAAKE BO3pAaCTaHUA ITOPAAKOBBIX (aTOMHLIX) HOMECPOB

I'pynnaMu Ha3bIBalOT BepTUKaJIbHBIC psabl B [leproanyeckoil cucre-
Me. B rpynmax sneMeHTbl OOBEAMHEHBI MO IMPHU3HAKY BO3MOXHOM
BBICILICH CTEIEHU OKHUCJICHUsS B okcumax. Kaxmasi rpymnra cocTouT
u3 riaaBHoU (A) u mobdouyHoit (B) moarpynrbl. [aBHBIE MOATPYIILI
BKJIIOYAIOT B Cce0sl 3JIEMEHThl MajIbIX IIEPUOJOB U OIMHAKOBBIC C HUM
M0 CBOMCTBAM 3JIEMEHTHI OONbIIMX nepuonoB. [To00YHbBIE MOATPYMITBI
COCTOSIT TOJIbKO M3 3JIEMEHTOB OOJIbIIUX IEPUOIOB

1.3. XUMUYECKAYA CBA3b

OCHOBHBIE IIOHATUA N ONPEAEJEHNA

XuMHYecKas CBA3b — JJIEKTPOCTATUUECKOE B3aMMOICHCTBUE MEXIY
9JIEKTPOHAMU W sApaMU, MpHUBOIsIlee K oOpazoBaHUI0O Mojekyd. Ee
00pa3yioT BaJieHTHbIE 3JIEKTPOHbI

VYV s- 1 p-31eMEeHTOB BaJICHTHBIMU | Y d-2]I€eMEHTOB BaJICHTHBIMU
SIBJISIOTCSI 9JIEKTPOHBI BHEILIHETO SIBJISIFOTCSI §-3JICKTPOHBI BHEIIHETO
clios cllost U d-3JIeKTPOHBI IPEIBHEII -
HEro cJios
JlnamMHa cBA3M — cpeaHee pac- DHeprusi XMMHYECKOi CBS3H —
CTOSTHME MEXIY SIIpaMu JIBYX KOJIMYECTBO DHEPIHU, HEOOXOIU-
XVMUWYECKH CBSI3aHHBIX MEXOY MO€ ISl pa3pbiBa XMMUYECKOM
coboii aToMOB CBSI3M, KOI[A BEIIECTBO HAaXo-
IUTCS B ra3oBoii daze
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BUJIbl XUMMNYECKOUN CBA3U

KoBanentnas KoBanentnas Honnoii Ha3bI- Meraumye-

HemnoJIsApHas NoJIpHAA CBA3b | BAIOT IIpeNeNib- | CKOMl Ha3bIBAIOT

CBA3b BO3- BO3HMKAET HBII CoTydait XUMHUUYECKYIO

HUKAET MEXIy | MeXIy ABYMS KOBaJIEHTHOM CBSI3b MEXIY

OIHOMMEHHBI- pa3sHBIMU TOJIIPHOI MTOJIOXUTEIb-

MM aTOMaMH, HeMeTaJlJIlaMU. CBS3U, TIPU HBIMA MOHAMU

csasywolee ux | OOpasyromast KOTOPOW 3JIeK- | B KpHCTaiax

3JIEKTPOHHOE
00J1aK0 paBHO-
MEpHO pacrpe-
JIEJIEHO MEXIy
HUMU

ee DJIEKTPOH-
Hasl mapa cMme-
IaeTcss B CTO-
poHYy Ooiiee
3JIEKTPOOTPH -
LHATEIbHOTO
aToma, HO
oCTaeTcsl CBSI-
3aHHOU ¢ 000-
UMU SApaMu

TPOHHasI Tapa
TIOJTHOCTBIO
MEPEXOIUT OT
OIHOTO aToMa
K JIpyromy

U CBSI3aHHBIE
YACTHULBI TIpe-
BpaILAIOTCS

B MOHBI

METAaJIJIOB,
KOTOpasi ocy-
IIECTBJISIETCS

B pe3yJibTare
TIPUTSKEHUST
3JIEKTPOHOB,
CBOOOIIHO me-
peMelamnmx-
¢ 1Mo oOpasiy
MeTaJia

Bun, cBsasm

IIpumepsl coenuHenuit

KoBasnenTHas HEIIOJIApHasA

H2, Nz, 02, F2, Clz, Brz, 12

KoBanenrnas II0JIApHad

HBr, HI, H,S, N,0, SO,

Mertajummyeckas Fe, K, Ni, Ca

R

Honnag NaCl, KBr, Na,0, BaO, CaCl,

OCOBbIN BUJ XUMUYECKON CBSAA3U — BOJIOPOJTHAA

OHa ObIBacT MEXMOJIEKYJISIPHOM (MEXIy MOJIEKYJIaMU BOIbI, CITUP-
TOB W T. I.) U BHYTPUMOJIEKYJISIpDHOU (B MoJieKyjax OGesKoB, GeH-
30MTHOM KWMCJIOTHI)

H H H
Ny "o
. \H
H H
ANV
-O..
RN
0 0
S o,

Mexcmonexyaapras 600opooHas cés13b T wm
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OKoOHUYaHMEe TaOMUIIBI

HO._ 0.,
C H

/

o

Brympumonexyaapras 6000poonas cés3b

BAXHO ITOMHMUTD!

Ctporo roBOpsI, K COCIMHEHUSIM C UOHHOU C643bi0 MOXHO OTHECTH
JINIIb COCNMHEHUs, ST KOTOPHIX Pa3HOCTb B DJIEKTPOOTPUIIATEIIb-
HOCTU OoJibllie 3, HO TaKUX COCIMHEHUM M3BECTHO OYEHb MaJIo.
K HUM OTHOCST (TOPUABI IIETOYHBIX W INEJIOYHO3EMEIbHBIX Me-
TAJIJIOB. YCIIOBHO CUMTAIOT, YTO WMOHHAs CBSI3b BO3HUKAET MEXIY
aTOMaMM 3JIEMEHTOB, Pa3HOCTb 3JEKTPOOTPULIATETBHOCTH KOTOPBIX
cocTaBisieT BelMuuHy Oonbiie 1,7 mo mkane IlomuHra.
BHyTpuMOoOJIeKy/IipHAs BOJAOPOAHAS CBsA3b BO3HUKAET, €CIM B MOJie-
KyJie OMHOBPEMEHHO MMEIOTCS TPYIIIBI C JOHOPHOM M aKIIENTOP-
HOM CHOCOOHOCTSIMU. VIMEHHO BHYTPUMOJIEKYJISIPHBIE BOIOPOMHBIE
CBSI3M UIPAlOT OCHOBHYIO POJIb B 00pa30BaHMM MENTUAHBIX LIEMEH,
KOTOpBIE OIpEACNISIOT CTpOeHMe OelKa.

Hampumep, B Bome BOOOPOIHAS CBSI3b BO3HMKAET Ojlaromapsl 2JIeK-
TPOCTAaTUIECKOMY M ITOHOPHO-aKIEITOPHOMY B3aMMOICHCTBUIO
MEXIy aTOMOM BOIOpPOAa M aTOMOM KHUCJIOpOJa, KOTOPbIii KOBa-
JICHTHO HE CBSI3aH C JaHHBIM aTOMOM Bomopoaa. O06o3HaYaioT
BOJOPOIHYIO CBSI3b TpPeMsI TOYKaMU (CM. BBIIIE).

DHeprust BOOAOPOAHOI CBsI3u Ha mopsaok (B 10 pa3) Huxe 3Hep-
TMU KOBAJICHTHOW CBSA3MU!

1.4. BAJIEHTHOCTb. CTENEHb OKUCJIEHUA

BajseHTHOCTh — CITOCOOHOCTH aToMa MPUCOCAMHSITH WU 3aMe-
1IaTh OMNPENEJIEHHOE YKCIO APYTMX aTOMOB WJIMA aTOMHBIX IPYIIT
¢ 00pa3oBaHMEM XMMUYECKOU CBS3U. BajeHTHOCTh aToma ompene-
JIIETCST YHCIIOM €ro HeCHapeHHBIX 3JIEKTPOHOB B OCHOBHOM WIIN
BO30YXXIICHHOM COCTOSIHMH, YYacTBYIOIIMX B OOpa30oBaHUM OOIIMX
3JIEKTPOHHBIX Map C 3JEKTPOHAMU IPYIMX aTOMOB

KonnuecTBeHHOII Mepoil BaJIeHTHOCTM aTOMa 3JIEMEHTa CUUTAIOT
YUCJI0 aTOMOB BOAOPOIA WM KMCJIOPOJA (JaHHBbIE 3JIEMEHThI CUMTa-
IOTCSI COOTBETCTBEHHO OJHO- W JBYXBaJ€EHTHBIMH), KOTOpBIE 3JIEMEHT
npucoenuHsieT, obpasyst runpua dopmyiasl DH, unu oxcun bopmyibl
9,0,
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ITpumep 1. BanenTHoCTh aTromMa Bomopona paBHa omgHoMmy. Cieno-
BaresJbHO, B coequHeHusx ¢ ¢dopmynamu KH, H,S, PH;, CH, BaneHT-
HOCTU aTOMOB Kajusl, cepbl, ocdopa u yriaepoaa pasHul 1, 2, 3, u 4
COOTBETCTBEHHO.

ITpumep 2. BaseHTHOCTh aTomMa Kuciopoia paBHa nByM. Creno-
BaresbHO, B coenuHeHusax K,O, CaO, Cr,0;, CO,, N,Os, SO;, Cl,0;
BQJIEHTHOCTh Kajus, KaJblLlUs, XpOMa, YIiaepoaa, a3oTa, CEphl U XJopa
COOTBETCTBEHHO paBHBI 1, 2, 3, 4,5, 6 u 7.

Crenenb OKHMCJEHMS — TIOHSITHE, XapaKTEpPU3YIOIIee COCTOSTHUE
9JIEMEHTa B XMUMHWYECKOM COEIWHEHUW U ero MOBeJeHUE B OKWC-
JINTETbHO-BOCCTAHOBUTETHHBIX PEaKIIUsIX.

Crenenb OKMCJIEHMSl YMCJIEHHO paBHa (hOpMaJIbHOMY 3apsimy, KOTO-
pbIii MOXHO TPUITUCATh 3JIEMEHTY, UCXONs M3 TPEATONIOXKEHUSI,
YTO BCE 3JIEKTPOHBI KaXKIOW €ro CB3W Mepeuuid K Oosiee 3yek-
TPOOTPULIATEILHOMY aTOMY

DJIEKTPOOTPUIATEIBHOCTD BJIEMEHTOB
11O IIKAJIE CAHIAEPCOHA

I'pynna
ITepuon
I 1I 111 v A% VI VII VIII
1 H He
2,1 _
2 Li Be B C N (@) F Ne
0,97 | 1,47 | 2,01 | 2,50 | 3,07 | 3,50 | 4,10 -
3 Na | Mg | Al Si P S Cl Ar
1,01 | 1,23 | 1,47 | 1,74 | 2,1 | 2,6 | 2,83 —
4 K | Ca| Sc | Ti V | Cr | Mn | Fe Co Ni
0,91|1,04|1,20|1,32|1,45]1,56| 1,60 | 1,64 1,70 1,75
Cu| Zn | Ga | Ge | As | Se Br Kr
1,75 | 1,66 | 1,82 | 2,02 | 2,20 | 2,48 | 2,74 —
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DJEKTPOOTPUUATE/JIBHOCTD SJIEMEHTOB
10 IIKAJIE TIOJIMHTA

H

2,1
Li Be B C N (0] F
1,0 1,5 2,0 2,5 3,0 3,5 4,0
Na Mg Al Si P N Cl
0,9 1,2 1,5 1,8 2,1 2,5 3,0
K Ca Ga Ge As Se Br
0,8 1,0 1,6 1,8 2,0 2,4 2,8
Rb Sr In Sn Sb Te 1
0,8 1,0 1,7 1,8 1,9 2,1 2,5

" B amux TabaUIaX 3HAYeHUE DJIEKTPOOTPULIATEILHOCTU MPUBEIECHO IO
CHMBOJIOM COOTBETCTBYIOIIETO 3jeMeHTa. UeM Oosibllie YMCIEHHOE 3Hade-
HHUE 3JIEKTPOOTPULATEIBHOCTU aToMa, TeM 0oJiee 3JEeKTPOOTPULIATEIbHBIM
gaBiisieTcsl 3jeMeHT. Haubonee 3/1eKTpOOTpPULIATEIbHBIM SIBJISIETCS aTOM
(brTopa, HauMeHee BJEKTPOOTPULIATEILHBIM — aTOM pPyOMIuUS.

BAXKHO ITOMHMUTD!

DJIeKTPOOTPUIIATEBHOCTD 3JIEMEHTOB B TIEPUONE YBETMINBACTCS,
a B TPYIE 3JIEKTPOOTPUIIATETLHOCTh B OOIIEM Cllydae YMeHbIIa-
eTCsl C yBeJMYeHWEM aTOMHOTO HOMepa 3JIEMEHTA.

Crenenb oKHclieHHs 0003HAyaloT apabCKoil mudpoii (co 3HAKOM
nepen Mdpoit), pacrosoXeHHOW Han CMMBOJIOM 3JIEeMEHTa, Ha-
TIpAMeEp: Ca™07?, H;1P+5022

IIpu cocraBneHun ¢GopMys COEIMHEHUH, COCTOSIIMX U3 IBYX
HEMETAJUIOB, 00Jjiee 2J1eKTPOOTPULIATEIbHBIA U3 HUX BCEra CTaBAT
npasee: PCl;, NO,. U3 storo nmpasuia ecTb HEKOTOpPBIE UCTOPH-
YeCKM cJIoXuBLIMecd UcKIouyeHusd, Hanpumep NHi;, PH; u 1. &




