OCHOBHbIE K/TACCbl HEOPITAHNYECKNX COEAVNHEHWN.

HeopraHmnyeckue BellecTBa MO COCTaBy AENATCA Ha MPOCThbIE H CMIOXHbIE.

[MpocThble BeLLeCTBaA - 3TO BellecTBa COCTOsILMe U3 aTOMOB OAHOTO 3/1EMEHTA, B OT/INYNE
OT CNIOXHbIX, MOMEKY/bl KOTOPbIX COCTOAT U3 aTOMOB [BYX W 60nee 3neMeHTOB. [1pocTbie BeLle-
CTBa MPUHATO AeNNTb Ha MeTaN/1bl U HEMETa blI.

Hanbonee BaHble HeMeTannaMu BASOTCS BOAOPOA, KUCMOPOS, a3oT, cepa, octop, yrne-
pof, Xnop. 6pom. Moa, MHEPTHbIE rasbl - KCEHOH, aproH, HEOH: KPEMHWIA, MbllWbSK, acTaT, CeeH U
Tennyp.

K mMeTannam OTHOCAT TUNUYHLIE LLLeI0YHbIe MeTas bl —NTUN, H&Tpl/ll7|, Kanun, py6I/I,CI,I/II/I,

Le3nn, LLeNOYHO-3eMeflbHble Mecanibl —MarHuun, KanbLUumn, 6apuii; N Takne BaXKHble 3N1EMEHTbI MO-
604HbIX noarpynn Mepunoanyeckoi TabnnLbl XMMUYECKUX 3IEMEHTOB KakK XXene3o, Meib, Mapra-

Hell. Ko6anbT, XpOM, cepebpo, 30/10TO, HUKENb T.A.

Cyuee!Byer HeCKONbKO apyras Knaccuukaumsa XMMmUYecKUX coefMHeHN, OTHOCUTENbHO
KOTOPOIi BCe COeAANHEHUS AeNAT Ha rOMO — M FeTePOCOeANNENNS.

[fomocoeanHEHWS MO CBOUCTBaM AeNnATca Ha CO6CTBEHHO romocoeanHeHnsa (03oH O3. anmas
C n ap.) v npocTeie BewecTsa (kucnopog 0 2, rpadut C u ap.).

[[eTepocoeannennsa. UanM CNOXKHble BellecTBa, AefIATCA Ha HECKONbKO KacCoB. OKCUAbI,
rMapoKcuabl (OCHOBAHUA WU KUCMOThI), CONU, BUHAPHbIE COeANHEHNS.

Cxema Knaccuukalumnm HeopraHMYeckux cCoeanHeHNn NpeacTaBfeHa Ha CXeEMe 1.
MpaBuna 3annucu GopmMya CNOXHbIX COeAUHEHUA.

[na XxapaKTepucTUKN COCTOSIHUSI aTOMa B COEMHEHUNSAX UCMNOMb3YHOT MOHATUE «CTENEeHb
oKucneHus». CTeneHb OKUCNEHUS — 3TO (DOPManbHbIA, YCOBHbIA 3apaa aTomMa B MOJIEKY/E B
NPeanonoXeHNN, YTO MOJSIEKYa COCTOUT 13 MOHOB. [And onpeaeneHns CTeNeHNn OKUCNEHUs ane-
MeHTa B COeAMHEHUN N COCTaBNEHUS (DOPMY/bl COeANHEHWNS MO U3BECTHbLIM CTEMEHSM OKHENENnM

CYLECTBYIOT Ccrefytolue npasuna.

1 CTeneHb OKMUC/IEHMS BOAOPOAA B COEAUHEHUAX paBHA 0ObIYHO + 1. 3a UCK/IIOUYEHUEM
PUAOB MeTannoB., rAe BOAOPOA MMEET CTEMEHb OKUCNEHUS - 1.



2. CTeneHb OKUCNEHNA KMUcnopoaa B COeAMHEHUNAX, KaK MpPaBuno, paBHa - 2, 3a UCK/IHOYEHN-
eM MepoKcuaoB, HaanNepokcuaoB 1 hTopuaa Kucnopoga.

3. Anrebpanyeckasi CyMMa CTerneHeli OKUCNeHUs BCEX aTOMOB 3/IEMEHTOB B COEAUHEHUN
paBHa HYNIO, T. €. MOMIEKYa 3NEKTPOHeNTpanbua.

4, CTerneHb OKWUCNEHWS aTOMOB B MPOCTbIX BellecTBax
paBHa HYy/Io:

(1 o )

bla, MOHZ 02nT. 4.

5. BbICLIas NONOXUTEeNbHAA CTENEHb OKUCNEHNUS 3/1eMEHTA COOTBETCTBYET HOMepPY Fpyn-
Mbl, B KOTOPOI1 HaXoguTCcs aneMeHT. Hanpumep:

+1 +2 +3

N8:0, MeO, Ab03unT. A
6 .Hn3waa oTpuuarensHasa cTeneHb OKNCNEHUA HEeMeTaslIoB paBHa HOMePY rpynnbl MUHYC

8 (Ne rpynnbl - 8). Hanpumep:

-3 ~2 "1
bIH3, H20, HC1 wnT.4.
[NMpumep |. OnpegennTb cneneHb oKMUcneHMa xnopa B okcnae C 1207.

PewweHune. CTeneHb OKUCNEHUA KuUcnopoaa -2, cnefoBaTe/ibHO, Yy CeMM aTOMOB Kucropoaa
CyMMapHasa CcTeneHb OKMUcneHns - 14. Ytobbl MosieKyna OKCuaa okKasanacb 3/1eKTPOHENTPaNbHOMU,
ONA NBYX aTOMOB X/iopa CyMMapHasa CTeneHb OKUCNeHUA Ao/KHa 6bIiTb +14, oTcloga Ansg 04HOK
aToMa xJjiopa CTeneHb OKUCNEHNA paBHa +7. YKaXXeM Hall aToMaMu B MOJIeKY/le CTeNEeHN OKUCIEHUS
Ka)[0ro atoma, a BHM3y COOTBETCTBEHHO CYMMY CTerneHen OKUC/eHUsa (C y4eTOM Yucia aToOMOB).

+7 2
C 1207

(I14)y+(-14) = 0

Mpumep 2. CocTaBUTbL HOPMYNY OKCK/a a30Ta, COOTBETCTBYHOLLYIO BbICLLIEA CTENEHU OKUC-
NeHnsa aszoTa.

PeweHue. Bbicliasd cTeneHb OKUCNEHNA a30Ta +5, NOCKO/bKY MOT HaXxoauUTCSA B MATOU
rpynne aneMeHToB. CTeneHb OKUC/IeHUA Kucnopoaa - 2. 3anueM CMMBOJIbl 3/1IEMEHTOB N YKAXKEM
nan HUMWN COOTBETCTBYHOLWME CcTeneHn okucnedma 14, O,+5 -2. BHuM3y cnpaBa OoT CUMBOJ/IOB 3/1e-
MEHTOB MOCTaBUM LIMPOBbIE MHAEKCHI, OTBeYaroLllue YACcNy aToMOoB, Tak, YTOObI CyMMapHasa no-
NOXXUTeNbHaA CTeNeHb OKMUC/IeHUA BCeEX aTOMOB as3oTa [B Hallem cnydae (+5) x 2 VO] n cymmap-
Hasd oTpuuaTenbHaa cTerneHb OKNUCNEHNA BCex aToMOB Kucnopoaa [(- 2) X 5= - 10] npuBenu B Tore
K 06pa30BaHNI0 3/IEKTPOHENTPASIbIION MOJSIEKYbI:



Cnexble BellecTsa

ealodTied aqod |



oKcunnabl

OKcuabl — BMHapHbIe COeAUHEHNS, B COCTaB KOTOPbLIX BXOAWUT KUCNOPOS B CTENEHMN OKKC-
neHua -2.

B 3aBMCUMOE! 1 OT CTENEHN OKWUCNEHNSt OCHOBHOTO 3feMeHTa (hopMy bl OKCUAOB UMEOT

BUL;
+ 1 +2+3 +4 +5 +ii +7 +8
1bO, KO, 1b03 KCb, K20 5 A403,1b07 K04,
+ 1 42 +3
roe A, K, K, ..— atombl co cTeneHsMun oKuUCneHus +1, +2, +3, .. B COOTBETCTBMMU C HOMEPOM

rpynnbl (NpaBuao cnpasesMBO A1 31eMEHTOB rNaBHbIX NOArPymnm)

B oKcmpaax aTombl KMCNOPOAA He CBA3aHbl MeXAy co60i (Tak Kak OHW 3apsXKeHbl 0HO-
MIMEHHO), a COEMHAOTCA C aTOMaMy APYrUX 3N1eMEHTOB.

Ipaduueckoe N306paxkeHre (hOPMy/ OKCUAOB NOKa3biBaeT NOPSLOK COeMHEHNs aTOMOB B
MOJIEKY /e, COFIACHO WX CTEMEHAM OKWUCEHMS.

Mpumep 3. NaTb rpaduueckoe n3obpaxeHune opmyn: okcmaa asoTa (I11). okenaa yrnepoga

+3 .0
6=0 N.A-2
43
(V). PeweHwne: Okcug azoTa (111) N~0J:
Okcug yrnepoga (1V) CO2:
+4 -2 -2+ 4 -2
CO: O=C=0
+4-4=0

Korpa anemeHT 06pa3yeT HECKONbKO OKCU/0B, TO B CKOOKax MoC/ie Ha3BaHUs afeMeHTa
YKasblBatOT ero CTerneHb OKUCNEHUS, Kak B laHHOM cnyyae ansg CO2un bRO3.

Mo cBoiicTBaM OKCUAbI AENATCS Ha :
Hcconeo6bpasytoune, unm 6espasnnuHsie,— CO, NO,

coneo6pa3y|ou.|,mc: KWCNOTHbIE (rl/l,qpaTbI KOTOpPbIX ABNAKOTCA KNCAopoacoAepXawnmmMmu Kncnotamm
)— 303, Cb07,CO2,

OCHOBHbIe (OKCWAbI, TMAPaThbl KOTOPbIX ABASKOTCA OCHOBaHWAMM) — bla”O, CaO, MO,
amgpoTtepHble — AbO3, 2n0. Cr203, BeO.

BTopas Knaccuukalms yunTbiBaeT arperaTHoe coCcTOsiHUe OKCUAOB. B coOTBETCTBYE C AaH-
HOW Knaccudukalmeldi okCcuabl AenaT Ha :

1 TsepHble - Al1O3. 2n0, CT03 CnO H r.a.



2. Xwnpgkue -503, C1;07, Mn;07.
3. Tasoo6pasHble - CO;, CO. bl;0. NO. 50; nt.4.

B03MOXHO [iefieHNe OKCUA0B Ha pacTBOPUMbIE M HepacTBOpUMble. K nepBbiM OTHOCATCA
OCHOBHble OKCU/AbI LLEN0YHbIX W LLEN0YHO-3eMe/IbHbIX METaNNI0B M NPaKrHYCCKU BCE KUCMOTHbIE
okeuabl (MckntoyeHne 5H0;). HepacTBOPMMbIMUW SIBASKOTCS BCE OCTasIbHbIe OCHOBHbIE OKCUAbI, BCE
amdorepHble okcuabl v 5H0;



MHAPOKCHAbI. OCHOBAHUS U KUC/OTHI.

OcHOBaHuA (TMAPOKCUAbLI) — 3TO COEAUHEHUS, KOTOPbIe NPY Auccolnauum o6pasytoT rua-
pokcna -HoHbl OH-. HasBaHus rugpokcuaam JatoTcs No Ha3BaHWIO MeTanna C yKasaHUeM CTeneHu
oKucneHus metanna (ecnv oHa nNepemMeHHas) pUMCKOW Lndpoi B ckobkax. Hanpumep, blaOH__
rugpokcung Hatpus, AKOHb — rugpokcug antomuuuns. Pe(OH)2— rugpokeug xxenesa (11),
Pe(OH)3 — rugpokeng xenesa (111).

IMAPOKCUABI AeNATCs Ha:
wenoun — nOH, N3011, KOM. KbOH, C60H, Ca(OH)2, 5r(OH)2 Ba(OH)2;
ocHoBaHMA—L OHb, Me(OH)2, Me(OH)2 Co(OH)2;

amgotcpubic rugpokenasl — 2n(0Hb, A1(0M)3, Cr(OW),, A5(OH)3.

B rugpokcmgax uoHbl OH- (Kak OfHOMMEHHO 3apsXXeHHbIE) He CBA3aHbl Mexay coboll, a
COEAMHAIOTCA C MONOXUTENbHO 3apSHKEHHBIMU aTOMaMu MeTanna.

1 akuMm 06pa3oM, LeHTpasbHblii aTOM MeTanna CoeUHSAETCA C TAKUM KOMIMYECTBOM THAPOK-

corpynn (-Obl), KakoBa cneneHb OKUCNEHUA MeTanna.
+1 +2 +3

Hanpumep. blaOH, Ca(OH)2 /11(011)] umetoT cnegytoLlee rpaguyeckoe n3obpaxeHue
(Dopmyn:
-0-H ~0-H

Al—O—H

‘O—H \0_H

Ma—O—H Cau

KuncnoTbl — 3T0 COeAMHEHNs, KOTOpble Npu AuccoumaLm 06pasytoT HoHbl U+ HassaHus
KUCNoTaM JatoTcs No HavMeHOBaHWIO afeMeHTa, obpasytollero Kucnoty. Hanpumep. H3BO3__
6opHas kucnota, Hbl03— a3oTHas kucnota u T. 4. Ecnn aneMeHT MMeeT nepeMeHHyH0 cTeneHb
OKMCNEHNA, TO NPU BbICLLEN CTEMNEHN OKUCNIEHNSA ero. Ha3BaHWe KUCOTbI 3aKaHYMBAETCA Ha «nas»
1 «oBas». HasBaHWe KMCNOTbl C MeHbLLel CTeNeHbio OKUCNEHNS 3/IeMeHTa OKaHYMBaeTCs Ha
«neTas» UK «OBHeTas».

5
1lanpHmep, HblO3 — a3oTHas kucnota, HblOg — asoTucras KucnoTa.
[ins 6eCKMCNOPOAHBIX KUCNOT K Ha3BaHWIO 3neMeHTa, 06pa3ytoLLero K1cnoTy, 4o6asnsaoT
yepe3 COeAVHUTENbHBIV TNACHbI «0» OKOHYaHWe «BOAOPOAHas». Hanpumep, 1-15— cepoBogo-

pogHas kucnota, HC1 — Xn10poBoAopoAHas Kucnora.
PasnnyatoT Kucnotbl cnabble—H: CO3. HCbl, CH,C0011. 1-b5. 11P:
cpegHeli cunbl H3PO4 HIMbIO;;
cunbHble —HbIO3, H25 04, HC 1, HCKO*, HMnO,,.

Mpw rpagrueckom 1306paxkeHUn QopMyN KUCNOPOACOAEPXKALLMX KACIOT NPEXAEe BCErO
onpefenstoT CTeneHb OKUCNEHMUS 3M1eMeHTa, 06pasytoLlero KUCoTy. Heo6XoanmMo NOMHNTL, YTO
CTerneHb OKWUCIEHUS KaXA0ro aToMa KMC/opPoaa -2 U KaXA0oro aToma BOAOPOAa + 1, a Mofiekyna B
LLeNIOM 3N1eKTpOoHelTpanbna. Hanpumep,



mf+5 2 +1 4-3 =2
H, P O, H3 B O,
+3+5—_8=0 +3+3—6=0

Takum 06pa3oM, B KMCNOTax aTOMbl LEEHTPaNbHOMO 3eMeHTa He COeAMHAIOTCA C aToMaMu
BOJOPOJa, NOCKOMbKY OHW OAHOMMEHHO 3apshkeHbl. Kaxablli aToM BOAOPOJa COeAMHSeTCs € aTo-
MOM HemeTanna yepes Kucnopog. Ecnu B Monekyne cofepXxuTcs 60MblUee YUCNO aTOMOB KUCNOPO-
[ia, 4eM BOAOPOAA, TO N3ObITOUHbIE aTOMbl KUC0POAA COEANHAIOTCA HEMOCPEACTBEHHO C LieH-
TpanbHbIM aToMOM. Hanpumep, rpaguyeckoe nsobpaxeHue opmynbl 11:50" cnegytouee:

+1+6 -2

ye 5 o¢
+27+46 —8=0

B mMonekynspHoii opmyne bb30* Haj anemMeHTaMM yKa3aHbl CTENEHU UX OKUCNeHNS, a
BHW3Y NpuBeeHbl CYMMapHble CTENeHN OKUCNEHMA C YYeTOM YKCa aTOMOB U 3NeKrPOHEHTpanb-
HOCTN MONeKynbl. Mpuyem cTeneHb OKUCNEHWS LeHTPaNbHOro atoMa paccymTaHa no N3BeCTHbIM
CTeneHAM okucneHms sogopoga (+1) H kucnopoga (-2).

Mpumep 1 Hassatb H AaTb rpaduyeckoe n3obpaxeHve GopmMyn cnegyownx ruapoKcuos:
5r(OH):, KOH, Cu(OH)2.

Pewenue. 5r(011)2— rugpokcung CTpoHUMS

KOH — rugpokeug kanus  Cu (OH). - rugaoucu» xan (1)

Mpumep 2. AaTb rpaguueckoe n3obpaxeHune hopmybl POCHOPHONA KACNOTbI.

PelueHve. Onpefenvm cTeneHn OKUCNEHMA 31eMeHTOB B hocdopHoit kucnote H3PO4:

+1 +5-2
H» P 01
+3 +5-8=0

3 rpamueckoM nM306paxeHnn HopMynbl Kaxablli aToM BOAOPOAa CBA3aH C aTOMOM (hocdo-
pa yepes kucnopogd. Tak Kak B Monekyne hoCcthOpHOW KMCNOTbl YACNO aTOMOB KUCNOPOAa Ha OAUH
Gonblie, YeM aTOMOB BOAOPO/AA, TO M36bITOUHBI aTOM KMCN0poAa COeANHAETCA C LLeHTPaIbHbIM
aTomoM chocthopa. MopsafoK coefrHeHNs aTOMOB BOZopoga, thoctopa 1 Kucnopoda B MoNeKy e
11310 ~ oTBeYaeT cnesytoLemy rpathmyeckoMy N306paXeHnto hopmynbl:



Mpumep 3. HasBaTb M gaTb rpaduyeckoe n3obpaxeHne GopMyn cnefytownx KACNoT:
bb3eO,, n H;5e03

+ 1 +6-2 1 +4-2
H, 5¢c O, H, 3cO,
+2 T6-8 =0 )2 +4-6 =0

PeLueHne. Onpe,qenMM CTEMEHWN OKNCNEeHnA:

MockonbKy no hopmyne 11?50.» cTeneHb OKUCNEHUS CefleHa Bbille, HeM B hopmyne
M;5e03. T0 1b8eO.| — ceneHoBas kucnota, a 1b5e03— ceneHncras.

CornacHo CTeneHsAM OKMCNEHWSs, rpadmyeckoe n3obpaxeHune hopmyn

H— Ou +6 .o H— O. +4 —2



