XnuMmua n 3Bonrouus



OCOOEeHHOCTU XMUN

» ®dunsuka BbipabarbiBaeT byHOaMeHTanbHbIE
KOHLENUMN 1 MOOENN eCTECTBO3HAHUS.

e OCODEHHOCTb XMMUU COCTOUT B TOM, YTO
aKcnepumMeHTanbHoe MoaenupoBaHne ABNEHNN
urpaeT 3gecb JOMUHMPYOLLEeEe 3HAYEHNN B
Pa3BUTUN 3HAHUN. XUMUA —
3KCcnepuMeHTanbHasa Hayka.

* B XvMunm ycnewHo ncnornb3yeTcs UHOAYKTUBHBLIN
noaxon, CorfiacHoO KOTOPOMY Ha OCHOBE
NMEKLLMNXCSA (PaKTOB BbIABNASAOTCS bonee nnm
MeHee obLme 3aKOHOMEPHOCTHN, a 3aTeMm
co3aarTca obLme moaenu.



CTpyKTypa Xumnn

B HacTosLee BpeMs XMMUS COCTOUT U3
criegyroLmnx pasaenos:

* HeopraHu4yeckasa xmmus,
* OpraHm4yeckas XmMmMmus,

* pm3ndeckasad xmmum4,

* aHaNUTN4ecKas XMMus;

* XMMUA BbICOKO MONEKYNAPHbIX
COeaNHEHUMN.



3agaun Xmmum

Bce pasgensl XuMnmn oCyLLECTBNAIOT peLlleHne OABYyX
KPYMHbIX 3a4av:

 [lony4yeHune BelleCTB C 3a4aHHbIMU CBOUCTBAMMU;
* VccnenoBaHue reHesnca (MpoucxoXxaeHus)
BELLUECTB.

PelleHue aTMX 3agad npeanonaraet nposegeHue
nccriedoBaHUN:

* 3NIEMEHTHOro MOFEKYNAPHOro cocTaBa BELLECTB,
* CTPYKTYPbl MOJIEKYIT BELLIECTBA,

* TepMmoaAnNHaMNYECKUX N KWHETUNYHECKUX yCﬂOBMIZ
XMMNYECKOTO rnpouecca,

* npoueccoB CamMmoopraHndaumnm m aBOJTHOLINA
XUMNYECKUX COEONHEHUN.



UcTopua xmmum

XUMUA — oMeHb OpeBHAA Hayka. [1o Hawen apbl XMuns
pasBmBanacb, B OCHOBHOM, B ApeBHEM Ernnte u
apabckux cTpaHax.

HakonneHHble 3HaHUA He BbIXO4WUIW, O4HAKO, 3a npeaenso!
deHOMEeHONOornYecKoro ypoBHS:

e OblNIM OoNUcaHbl CBOWCTBA BELLECTB;

* yCTaHaBlnMBarinCcb HEKOTOpbl€ 3aKOHOMEPHOCTN UX
B3anNMOoO4eNCTBUA

* CYLLHOCTb ABNEHNN NogMeHsANnacb MMCTUYECKON
NHTepnpeTauunen.
B 3anagHoun EBpone

* pas3BUTUE XMMUN DObINTIO TECHO CBSA3aHO C Pa3BUTUEM
TEXHUKM,

* XUMMUA nNpogomkana ObiTb CBA3aHa C PENUIrMo3Ho-
donnocodcknmmn npeacraBneHnaMun, T.e. octaBasiach
«anxmMmmen».



UcTopua xmmum

CTtaHoBneHne Xxmmmm Nnpoxoaumiio Ha OCHOBE [1BYX 3aKOHOB.

* 3aKOH coxpaHeHus1 Macchbl: NMosiHasg Macca 3aMKHYTOM
CUCTEMbI OCTaAETCH NOCTOSAHHOMW, T.e. B pe3yrbrarte
XUMMNYECKOWN peaKkLmnm He NpomMcxoamnT N3Mepmmoro
yBENnnYeHNA NN yMeHbLUIEHNA MacChbl (3aKoH
JlomoHocoBa-JlaBya3be «ecnn B 0O4HOM MECTE YTO-
HMOyObL NpubyaeT, TO B APYroM MecTe HEMPEMEHHO
CTOMbKO Xe yoyoeT»);

e 3aKOH NMOCTOSIHCTBA cocTaBa: BCAKOE XMMUYEeCKoe
coeguHeHune, He3aBMCMMO OT cnocoba nosny4vyeHus,
BCerga coaepXXUT onpeaeneHHble 3fieMeHThI B
OOWHAKOBOM BECOBOM COOTHOLLUEHNU (dopaHLy3CKNN
xumuk XK.Tpycr).



UcTopua xummmn

* YHMBepcaribHbIM 3aKOHOM XMW
CUYMTaAETCHA nepnoanvecKkmnmn 3aKoH
XuMmuveckux anemeHtoB .M.
MeHpoeneeBa: CBOMCTBA XUMUYECKUX
3NIEMEHTOB He ABNSATCA criydanHbiMU, a
3aBUCAT OT ANIEKTPOHHOMO CTPOEHUA
aTomMma; OHM 3aKOHOMEPHO U3MEHALIOTCH B
3aBUCUMOCTM OT aTOMHOIo HomMmepa B
Tabnuue sNemMeHTOB.



[lepunoanyecKknmn 3akoH
MeHpeneeBa

* B ocHoBYy cuctemartusaumm CBOUCTB
XMMUYECKNX anemeHToB MeHaeneeBbiM Obina
NoONoOXeHa KoHUuenTyanbHasa naes
3aBMCUMOCTU CBOUCTB 35IEMEHTOB OT
aTOMHOM Macchbl.

* [1lpn3HaKOM XMMMNYECKOrO ArIEMEHTA ABMSIETCH
He 9KCrnepuMeHTarnbHO YyCTaHOBMNEHHAd
Hepas3noOXMMOCTb JaHHOIo BeLLEeCTBa (Kak
cyMTanochb paHblle), a MECTO B NEPNOANYECKOU
cucTteme, onpegensieMoe atToMHOM MaCCOMW.



XMMMNYeCcKuu anemMeHT

* [lpobnema XxMMmn4yeckoro arieMeHTa BblLUIa 3a
PaMKWM KnacCcmn4yecKoro npeacraBrneHnsa o
BellecTBe. MecTo anemeHTa B nepnoanyeckou
cuctemMe nony4ymno HoBbIM CMbICI1, CBA3AHHbIU
CO CTPYKTYpOu aToma.

e XMMUYECKUN INTeMEeHT — 3TO BUa aTOMOB C
OOVWHAKOBbLIM 3apsagoM a4pa, T.e.
COBOKYMNHOCTb U30TOMNOB.

e XMmMmmyeckKkme cBomMcTea atToMmoB
onpeaensalTCA XapaKTepoM 3anosfiHeHus
3NTeKTPOHHbIX OPOMUT.



H He

3 4 I [ A R B
L | Be B | C|N|O/|F/[Ne
BN 12 B W56 7] 18
Na | Mg ALSi|Pls |dla
8 20 [ (23] 52w 2] 28] 29 30 31| 32(3|34]|35]3%6
g Ca | Sc | Ti [ M | Cr [ Mn| Fe | Cof Ni{ Cu|Zn| Ga | Ge | As | Se | Br | Kr
30 38 | 3040 [ @ [ 4| 4| 4] 5] 46| 47|48 49 50[ 5152 53] 54
RbS| Sr | Y | Zr {Nb [ Mo | Tc | Ru| Rh| Pd | Ag|Cd | In | Sn|Sb|Te | I |Xe
S50 56 | S7 (| B w6 | 18| 19| 80| 8 | 82| 83|84 | 85| 8
Gs | Ba [to7V| HF | Ta | W | Re [ Os | Ir | Pt | Au|Hg| Ti | Pb| Bi | Po| At | Rn
87| 88 | 89 | 104[105| 106 107| 108] 09| mo| M| m2| [ n4] [me| | ms
Fr | Ra [to103 Rf | Db | Sg | Bh | Hs | Mt | Uun | Uuu | Uub Uug Uuh ' Uuo
Il 575859 60 | 61| 62| 63 | 64| 65| 66 | 67 | 68 | 69 | 70 | 7
La|Ce | Pr|Nd|Pm|Sm| Eu | Gd| Tb | Dy | Ho|[ Er [ Tm | Yb | Lu

nctinides | $9 (90| 9 |92 [ 93| 94| 95| 96| 97 | o8 | 99 [ 100( 101] 102 103

Ac | Th [ Pa | U | Np|Pu|Am | Cm| Bk | Cf|Es |Fmn|Md| No| Lr




XMMMNYeCcKuu anemMeHT

Bo BpemeHa MeHaeneesa ObIno U3BECTHO 62
arfIeEMEHTA.

B 1930 roabl Cuctema anemMeHToB 3akaH4yMBanacb
ypaHom (Z=92).

C Hadana 40-x rogos Cuctema nonosiHanacb nyTem
donanueckoro cuHTesa. AnemeHTbl Ne93-96 (HenTyHUN,
NyTOHUN, amepuunin, Klopun) oTkpbinu B 1940-1949 rr.,
anemeHTbl Ne97-101(6epknun, KannopHuu,

SVHLWITENHUN, EPMUN, MEHOENEEBUIN) CTANN N3BECTHbI
B 1949-1952 rr.

AneMeHTbl, Ha4ynHas co 102 HeycTOMYMBLI, a Ha4YMHagdA CO
110 — HACTONbLKO KOPOTKOXUBYLLIME, YTO MOTYT
pacnacTtbCsi B MOMEHT obpa3oBaHUS.

EcTb NnpeanonoXeHusi, 4To yCTONYMBLIMU MOTYT ObITb
anemMeHTbl C HoMepamn 124, 164, 184, nx ewe
NPeancTouT OTKPbITb.



XnMmmyeckoe coeamHeHue

 XuMUYeCKue arneMeHTbl 00pasytoT
XUMUYECKne coeanHeHNA B COOTBETCTBUN C
3aKOHOM MOCTOSIHCTBA COCTaBa.

* C TOYKM 3pEHNS aTOMHOIo CTPOEHUS BELLECTBA,
aTOM nerdye BCTYNaeT B XMMUYECKME peakLun,
€Cnn OH NMEET HE3aNONTHEHHbIE SNEKTPOHHbIE
000NoYKN.

« ATOM OTOAET UNM NPUOBPETAET ANEKTPOHBLI HA
CBOH BHELLHIOK 3NEKTPOHHYIO ODOMNOYKY B
3aBMCUMOCTU OT BaJZIEHTHOCTU —
CNOCOOHOCTM aTOMa K 0Opa3oBaHM IO
XNUMNYECKON CBA3MN.



XnmMmumyeckasi CBsi3b

* [log xummnuyeckoun cBA3bLIO NOHUMAETCS
onpeaeneHHoe B3anMoaencTBmMe aToMoB,
KOTOpOe NpuBOAUT K 3agaHHOW KOHdourypauum
aToOMOB, OTNnM4arLlen ogHU MOJEKYrbl OT
Opyrux.

* BellecTtBO, KOTOPOE COCTOUT N3 aTOMOB B

onpeneneHHOM COOTHOLLIEHUN, 0O beANHEHHbIX
onpeaeneHHoOn XMMNYEeCKOU CBA3bIO, ABMAETCS

XUMU4YeCKUM eeuwiecmeaeom.

* /loHHad, koBaneHTHada, MeTannmyeckas
XUMMYeckas cBa3b.



NoHHasA CBA3b

 ATOMBbI MOTYT TEPATb UIMN

npnobpeTaTb 3NEKTPOHHI,
npeBpaLwlasiCb B MOHbl (AHNOHbI
N KaTUOHbI). AHNOHBI U
KaTUOHbI C MOJSTHOCTbHIO
3arnofHeHHON 3NEKTPOHHOW
000104KON MMEKOT YCTONYMBYIO
SNTIEKTPOHHYIO KOHdUrypauuto.

Mexay aHMoHamu u
KaTUOHaMM BO3HUKAET
aneKkTpocTaTtnudeckoe
npuTsXKeHne. XnMmmyeckas
CBS13b TAKOro poaa Ha3blBaeTcs
MOHHOW CBA3bIO.

Hanbonee TMNnyHble
NOHHble COeaNHEHUS
COCTOAT U3 KaTUOHOB
meTannos | u Il rpynn v
aHNOHOB
HeMeTannmyecknx
anemeHToB VI u VII rpynn
(Hanpumep, NaCl).
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KoBaneHTHasa CBSAA3b

« KoBaneHTHasa cBsI3b 0bpasyeTcs nmapou
3J/1IeKMpPOHOE8, 0006LLECTBNEHHbIX MEXAY OBYMS
cocegHuMmM atomamu (Hanpumep, H.,, 02)

. GEED
I T T

Mpocran DBsoiHan TpoWHan
KOB3NEHTHAR CBA3b KOBANEHTHAA CBR3b  KOBANeHTHAR CBA3L



MeTannmnyeckasi cBsa3b

 MeTtannbl B TBEPOOM COCTOAHNNA

CYLLEeCTBYIOT B (pOpMeE KpUCTanos. P ————
AT KpUcTanmbl COCTOAT U3 BaNEHTHAIX INEKTPOHOB
NONOXNTENbLHLIX MOHOB, KOTOPbIE -
YAEPXKMBAIOTCA B ONpeaeneHHbIX e @ e @ @e @e,
MNONOXEHNAX KpUCTanImMy4eckou -

PELLETKA KBa3ncBoOOOHbIMM

arneKTpoHaMMU. @ @ @ @ @

* aﬂeKTpOHbl, yydyacTtByrLine B

obpasoBaHNUM MeTaNNM4YecKoun

CBSA3U, ABMSAOTCA BHELIHUM, UMK @ @ @
BarieHTHbIMMU 3NIEKTPOHaAMU. IOTU

9NEKTPOHbI YXKEe HE nNpuHaanexar ﬂonw::f';:::'”"““

oTAeNIbHbIM aToMaMm, a
[IENOKanmM3oBaHbl Mexay
NONMOXUTENbHLIMU MOHAMMW.



CTpyKTypHasa KoHUenuus

B cooTBeTCTBUM CO CTPYKTYPHOWU KOHLENLUUEN
MONEeKY bl NPeACTaBNAT COO0MN He NPOU3BOSbHYHO,
a NPOCTPaAHCTBEHHO yNnopsao4YeHHYH COBOKYMHOCTDb
aTOMOB, BXOASILLUX B Hee.

« XMMWNYECKME CBA3N B MOJIEKYIIE UMEIOT
NPOCTPaHCTBEHHOE pacnpeaeneHmne, a dopmMa MOeKyn
onpeaenseTcs yrnamu Mexay HanpasreHNaMn CBA3EN,
COEANHSIIOLLINX aTOMbl B IAHHYIO MONEKYNY (NMUHENHbIe
MOJTEKYIbl, YTONKOBbIE MOSEKYIbI).

« KoMOMHMPYSA aTOMbI pasnnUyHbIX 9NEMEHTOB, MOXKHO
co3faBaTb CTPYKTYPHblE dOPMbI JIOBOro XMMMUYECKOro
COEJVHEHUS, T.e. HaxoOUTb NyTb XMMUYECKOIO
CUHTe3a.



CTpyKTypHasa KoHUenuus

Puc. 155. Mounekyna ammuaka NHs (pacctosHus mex-  Pue. 156. Mosekysna Boasl H20 (paccrossms v
Ay 2p-2JIEKTPOHAMU CUJIBHO YBEIUYEHBI). 2p-7]1eKTPOHAMU CHJIBHO YBEJIMYEHBbI).



XnmmnyeckKkass akTMBHOCTb

Co3gaHHas A.M.byTtnepoBbIM TeOpUSA XMMUYECKOro
CTPpOeHna obbACHMNA NPUYNHBI XMMUYECKON aKTUBHOCTU
OQHUX BELLECTB 1 NaccuBHOCTU apyrux. [osxe Teopud
byTtrnepoBa Haluna obocHoBaHME HA OCHOBE KBAHTOBOW
MEXaHUKMN.

PeakuMoHHasa cnocoOHOCTb - XapakTepucTuka
XUMUYECKON aKTUBHOCTM BELLLECTB, YYMUTbIBaAKOLLIAA KakK
pa3Hoobpa3ne peakumn, BO3MOXHbIX A1 JaHHOro
BELLEeCTBa, TaK U UX CKOPOCTb.

NHepTHbIe rasbl XMMUYECKN NMHEPTHLI UMEKOT HU3KYIO
peakLMOHHY0 CMOCOBHOCTb, a LLEeNoYHbIe N rarnoreHsbl -
BbICOKYIO.

PeakymoHHasa cnocCobHOCTb 3aBUCUT U OT YCITOBUN
peakuunun (Nnpupoabl cpeabl, NPUCYTCTBMA KaTannu3aTopos,
OaBreHnd, Temneparypbl, 06nyyYeHus n T.n.).



XnmmnyeckKkass akTMBHOCTb

¢ XMMMNYECKYH aKTUBHOCTb MOXXHO paccMaTtpuBaTb C TOYKM
3peHns NnpeBpaLleHNsa 3HePrun. ecriv nNpum
oOpa3oBaHMN XMMUYECKON CBA3U CYMMa 3HEepPruu
CBA3blBaeMbIX KOMMOHEHT (aTOMOB) bonblue, Yem
JHeprna obpasyrowencs MoneKkyrnbl, TO Takaa CBA3b
OKa3blBaeTCs YCTONYNBOM.

* Hanu4yne B Monekyne ABOMHbLIX U TPOMHbLIX CBSA3EWN,
NPMBOOMUT K AanbHenwemy yBenmieHno peakymoHHOU
CNOCOOHOCTH.

« OOpasoBaHMe TakoOu XMMMNYECKOU CBSA3N NPOUCXOAMUT C
BblENIEHNEM SHEPIUN, TAaKNE peaKkuum Ha3biBatoTCH
IK30TEepPMNYECKUMM.



JHeprmen XuMmM4ecKom CBSA3N

Bua ceasm |[N-O |[C-C |H-H |[C=C [C=C |O-O |O=0 |C=0 |[N=N |[N=N
OHeprusa | 175 |344 (436 (615 (812 (143 405 |725 |418 |946
k[>X/Mmonb

e OHeprus OABOMHbLIX N TPOWHBLIX CBA3eW BOorbLLe 3HEPrUn

OAMHapPHbIX CBA3EMN.

 Yrnepoa v a3oT Hanbonee LWNPOKO pacnpoCcTPaHeHb! B
OKpY>KaloLLLEM MUPE — UX CBSI3M CaMble MPOYHbIE.

* UT00ObI pasopBaTb XMMUYECKYIO CBSA3b, HEOOXOAMMO
3arpaTuUTb 3HEPruio, Ha3blBaEMY0 IHEepPruen XuMm4yeckomn
cBA3n. OgHMm 13 crocoboB coobLLEHNA JOCTaTOYHOMN
9HEprum sIBnseTcs nogaepxaHme Heobxogmmon
Temneparypsbl.




XnmmnyeckKkue cucrtembi

o XUMUYECKNE CUCTEMBI MOTYT ObITb PaBHOBECHbLIMUA
U HEpPaBHOBECHbLIMMW.

* B paBHOBeCHbIX cuctemax gyt obpatnmeie
XUMWUYEeCKMe npoLecchl, a B HepaBHOBECHbIX —
HeobOpaTuMbIe NPOLECCHI, Kak NpaBumo, LenHbIe n
pas3BeTBleHHble. /IMEHHO B HUX BO3HUKAOT
donykTyaumum n HeycTomn4ymesoCTU, a UX pasBUTnE
NOYMHAETCH 3aKOHaM HENMMHENHOU OUHAMUKN.

« OBnacTtb XuMnKn, ob6BACHSAOLLAA TUMNbI peakunn, nx
X04 N BO3MOXXHOCTb M3MEHEHUS HanpaBieHUm
NpoLeccoB, Ha3bIBAETCA XMMUYECKOU KUHETUKOMN.



XnmmnyeckKkue cuctembili

* [lpyHUMN cmelleHU paBHOBECUSA yCTaHOBJIEH
A. Jle lWaTenbe (1884) u TepmoanHaAMNYECKHU
ob6ocHoBaH K. bpayHom (1887).

 BHellHee BO3OenCTBME, BbiBOASALLLEE CUCTEMY U3
COCTOSAAHUA TepMOANHaAMNYECKOro paBHOBECUA,
BbI3bIBAET B CUCTEME MPOLIECCHI, CTPEMSILLMNECS
ocnabutb aPdeKT BO3AENCTBUA.

* [1pn HarpeBaHUM paBHOBECHOW CUCTEMbI B HEW
NPOUCXOOAT UBMEHEHUA (HanpuMep, XMMU4ecKme
peakuuu), nayLlime c norroweHmnem TennoThbl, a
Npu oxnaXgeHnn — U3MeHeHuda, NpoTeKkarlLlme C
BblAeneHnem TennoThl.



XnmMmmnyeckKkue cuctembili

CamMonpouns3BorbHbIE XUMUYECKNE peaKkUumn nayT
B CTOPOHY obpa3oBaHusi boriee yCTonymBbIX
XUMNYECKUX COegNHEHNN N COMPOBOXOal0TCH
BblOENMTEHNEM SHEPIUN.

CKOpOCTb peakumn 3aBUCUT OT TEMMEPATYPHI,
Npu 3TOM Kaxkaasi MOneKyna npoxoauT cTaauio
aKTMBauun.

KatannsaTtopbl yMeHbLLIAT SHEPTULO
aKkTMBaLMN, YTO YBENUYMBAET CKOPOCTb
XMMUYECKOW peakumn.

Ecnu ckopocTn npssMon 1 obpaTtHoM peakumm
paBHbI, TO CUCTEMA HAaxoaUTCA B ANHAMUNYECKOM
paBHOBECUM.



XnmmnyeckKkue cuctembili

* [lpumepomMm caMmonpoU3BONbHbIX
nepnoanYeCcKnX XMmMmMYeCcKnx peakumm
ABNAETCSH peakuns OKUCNEHNSA NTMMOHHON
KWCNOTbl B NPUCYTCTBUN KaTanusartopa, Brepsble
oTKpbIiTad b.benoycoBbiM B 1951 T.

* [lponcxoguT YepengoBaHUEe OKUCIIUTENBHO-
BOCCTAHOBUTENbHLIX MPOLIECCOB, U pacTBoOp
CaMonpou3BONbHO NepNoanveckn MEHSAET LIBET.

* [TogoBOHble peakuun B garnbHENLLEM LLMPOKO
nccneaoBanucb ans pasnuyHbiX BELLECTB U
nonyynnun HassaHne peakyuu benoycoea-
XabomuHckoezo.



Peakunun benoycoBa -XXabaTtuHckoro

'1 IF—™ IF N




XnmmnyeckKkue cuctembili

B coBpeMeHHON XMmMum BaxkHeunllee 3Ha4yeHne MMeeT
npoonema noucka ahPpeKTUBHbIX KaTann3aTtopos
ONs pasnuUyHbIX XUMUYECKNX TEXHOSTOMNN.

B buoxnmumn yctaHoBNEHO, YTO OCHOBOW XMMWUMN XXUBOTO
ABMNSATCA KaTannTtndeckme peakumm, T.H. OBMoKaTanus.
IHTeHCMBHbIE UccnenoBaHUA NocregHero BpeMeHM
HanpasieHbl Ha BbIACHEHME MEXaHU3MOB XMMUNYECKNX
npespaLleHn, NPUCYLLNX XXNBOU MaTepUn.
XMMNKOB-OPraHMKOB MHTEPECYIOT NepCcrnekTuBbl CUHTE3a
CINOXHbIX BELWLECTB, aHaNnormyHbix 0o6pasyroLmMmMca B
XXUBOM opraHuame. N3yyms npmHUMnbI, 3anoXeHHbIe
9BOJIOLMEN B XMMU3M XKMBOW NPUPOAbLI, MOXHO
MCNOSb30BaTb UX AN PasBUTUA XMMUYECKOW HAYKN U
TEXHOMNOIMN.



XnumMmunyeckasi asonouvs

* [lpobnembl MOogenupoBaHUsa bruokaTann3aTopoB Nokasanu
HeobXoO4MMOCTb AeTanbHOro U3y4YeHNss XMuMMU4YeCcKoun
3BOSIOLUMU, T.€. YCTAHOBJIEHUSA 3aKOHOMEpHOCTEeun
CaMONpPOU3BOJSILHOro CUHTE3a HOBbIX XMMUYECKUX
coeAMHEeHUN, ABNAOLWUxXca bonee
BbICOKOOpPraHu3oBaHHbIMU MO CPaBHEHUIO C
NCXOAHbLIMU BellecTBaMM.

« B 1960-x rogax Oblno obHapyXeHo
camMoCOBepLUeHCTBOBaHME KaTanm3aTopoB B Xode
peakummn (00bIMHO KaTanusaTopbl B Xo4e peakumm
0e3aKkTMBUPOBANCL), YTO MO3BONUIIO TOBOPUTL O
camMoopraHmsauma XMMMN4eCcKoro rnpouecca — t1akoe
COCTOSAHME XUMNYECKOW CUCTEMbI, KOTOPOMY MPUCYLLN BCE
bonee BbICOKME YPOBHWU CNOXHOCTU U YNOPSA04YEHHOCTN.



XnumMmuyeckas asonmouuvst

OpnHa 3agayd U3 3BONHOUMOHHOU XUMUU — NMOHATD,
Kak U3 HeopraHM4eckon matepun BO3HMKaET
XU3Hb. [103TOMY 3BOMOLUMOHHYIO XUMUKD MOXKHO
Ha3BaTb «MNpPeabnoriorneny.

EcTb gBa noaxoda K U3y4YeHuto
npeabunonormnyeckmnx CUCTEM:

CuHepreTU4eCKnUn, KOTOPbIN B XUMUN NONYHUI
Ha3BaHMe PYyHKLUMUOHANbLHOrO;

CyOcTpaTHbIN, CBA3aHHbLIN C BELLECTBEHHOM
OCHOBOW MpPOLIeCCOB XMMNYECKOU
camoopraHusauum.,



XumMmunyeckasa aponmouvs

« CybcTpaTHbIn nogxond - HakonsieHne nHgopmauum o
PONU OTAENbHLIX XUMUYECKUX ANTEMEHTOB N CTPYKTYP B
Xo4e XMMMNYECKON IBOSTOLNN.

* B HacToslee BpeMda N3BECTHO Donee cta XMMUYECKNX
3JIEMEHTOB, HO OCHOBY XXNBbIX CUCTEM COCTaBJIAIOT
TONMbLKO LWWeCTb U3 HUX, T.H. OPraHoOreHoB (yrrnepoa,
BoAopoOA, Kucnopoga, a3ort, choccop u cepa). x
obLlas BecoBasa OIS B XXKMBOW MaTeEPUN COCTaBIAET
97.4%.

« Ewe gBeHaguatb anemeHToB (Na, K, Ca, Mg, Fe, Si, Al,
Cl, Cu, Zn, Co, Mn) cocTtaBnsoT B XXMBOM NPUMEPHO
1.6%, ocTanbHble cnabo npeacraBrieHbl B XXUBOW
MaTepumn.



XnumMmuyeckas asonmouuvst

« Ha 3emne Hanbonee pacnpocTpaHeHbI KUCIIOPOA,
KPeMHUU, artoMUHUN, XKeneso, a yrinepos 3aHMMmaeT
Tonbko 16-e mecto. CoBMECTHaAsa BeCoBas A0MS YeTblIpex
opraHoreHoB (C, N, P, S) B NOBEPXHOCTHbIX CIosaAX 3eMin
coctaensetT 0.24%. CneposaTenbHO, reOXMMUYECKNE
YCINOBUSA HE ChIrparnm CKonbKO-HMBYAb CyLLLECTBEHHOM
ponu npy dopMUPOBAHMNN OPraHNYECKNX CUCTEM.

C XMMUYECKOWN TOYKN 3pEHNSA OTOOP SNTIEMEHTOB
nponcxoamns nNo cneaylowmm npusHakam:

* CnocobHocTb 0Opa3oBbIBaTb JOCTATOYHO NPOYHbIE
9HEProemMkme CBA3MN;

» Ob6pa3oBaHHbIe CBA3WN AOSMKHbI ObITb AOCTATOYHO
nadunbHbIMU, T.€. USAMEHYUBbLIMMW.



XnumMmunyeckasi asonouvs

* Yrnepop Obiy1 oTobpaH 3BOMOLUMEN KaK OpraHOH
Neo1.

* OH y4acTBYeT NOYTN BO BCEX TUMAX XUMUNYECKNX
CBA3EN, NU3BECTHbIX B XMMUKN, 0bpasyeT yrrepoa-
yrrnepoaHble CBSA3KU, CTPOS ANMMHHbIE U
cTabunbHblE CKENETbl MOSEKYN B BUAE LENEN,
KOSew U gaxe CNoOXXHbIX TPEXMEPHbIX
obpasoBaHui (T.H. QynriepeHoB).

 MaTtepunanbl, NOCTPOEHHbIE HA OCHOBE
yrnepopna, nernm B OCHOBY pa3BUTUS
HaAHaOTEeXHONOrMMN.



YrnepoA







YrnepoA

* ®ynnepeH C_,

HobeneBckasa npemuns no
xumMmum 1996 r., KoTopyto
pasgenunm 3. Kepn, P.
Cwmannm (CWWA) un T. Kpoto
(AHMMINA), NpUcyxaeHa 3a
OTKPbITUE U NccriegoBaHue
doynnepeHoB - 3aMKHYTbIX
OOBbEMHbIX CTPYKTYP U3
aTOMOB yrnepoaa.




YrnepogHble HAHOTPYOKM
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XnumMmuyeckas asonmouuvst

* YrnepoaHble aToMbl co3gatoT cBa3n ¢ atomamu H, N, O,
P, S B pa3nun4yHbIX KOMOMHaUKUAX, YTO obecneymBaeT
KonoccanbHoe pa3Hoobpa3sne opraHU4YeCcKmnx
COeANHEHUU, MPOABAOLLIEECH B pa3Mepax, CTPYKType u
XUMNYECKNX CBOUCTBAX MOSEKYIT.

* [1ogoOHO TOMY, KaK TOSMbKO LLECTb OpPraHoreHoB
OoTODOpaHbl NPUPOAON B OCHOBY BMOCUCTEM, TaKXe B
npenbnonorn-4eckon 3BonLMM U3 MUSINTIMOHOB
OpraHu4eckux coegnHeHN B NOCTPOEHUMN XKUBOTO
y4YacCTBYHOT NNLLUb HECKOJIbKO COTEeH (13 CTa M3BECTHbIX
aMWHOKMCIIOT B cOCTaB DefikoB BXOOAT TOSbKO

OoBaguath).



XnumMmunyeckas asonmouvs

B npupoae npoucxogout otoop Tex coeanHEeHUMN,
KOTOpPbI€ NoNy4yarTcsd OTHOCUTESNTbHO OONbLUNM
YUCJIOM XMMUNYECKUX NyTen u odrnagaroT LWMPOKUM
KaTariImTU4eCKUM CNEeKTPOM.

« CornacHo Teopumn pasBuUTUS ANEMEHTAPHbIX OTKPbITbIX
KaTanutunyeckux cucrtem (1964 r., npodpeccop My A.l.
PyOoeHKo), xuMmunyeckasa aBonouma npeacraBnseT
coboun camopasBuUTME KaTariIMTUYeCKUX CUCTEM, U
criegoBaTtesibHO, 3BOSTIOLMOHNPYIOLMM BeLeCTBOM
ABNAKTCA Katanu3saTtopbl. OOHO 13 BaKHENLLINX
crneacTBUn 3TOU TeOpUN — YCTaHOBNEHME Npeaenos
XUMUYECKOWU IBOSTIOLMN U NEPEXOda XEMOreHesa B
bunoreHes (T.e. 3apoOXXOEHMNE XNBOTO).



XnumMmuyeckas asonmouuvst

« Criegyrowium pparMeHTOM 3BONOLNN,
CIMBAKOLLMM XUMUYECKYIO U
BMONOrM4YecKyo MMHUN 3BOSTHOLINWN,
SBMAETCH pa3BUTUE NOJSIMMEPHbIX
cTpyktyp Tvna PHK n OHK,
BbINOMHSOLWMX POSib KaTannTUYEeCKNX
MaTpuL, Ha KOTOPbIX OCYLLECTBISETCSH
BOCrnpoun3BegeHne cebe nogobHbIX

CTPYKTYP.



