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ObLAA XUMNA

ATOMHO-MONEKYNAPHOE yYeHHe.
OcHOBHbIE 3aKOHbI XUMUN

Mouexyra— 3To HaHMeHbIUAA YacTHLA JaHHOTO BELECTBA, 0ONafaloIlas ero
XHMHMYECKHMH CBOMCTBaMi. XHMHYecKiHe cBoiicTBa MOJ'leKlebl OMpeNeNAOTCH ee
COCTABOM H XHMHYECKHM CTPOEHHEM.

Amoy — 31eKTpOHeRTPaIbHAS YACTHIA, COCTOSIIAS H3 TIONOXHTEIBHO 3aps-
YKEHHOTO #/Ipa H OTPHLATEALHO 3apsKeHHbIX 2NIEKTPOHOB

Ocnogsl amoMIO-MOAEKYAAPHOZO Y4enls ObUTH PA3BHTHI H BIICPBBIE IPHMEHEeHbI
B XHMHH M.B. JIoMOHOCOBBIM:

a) KaX;10€ BEIECTBO COCTONT H3 MeJIbYaiilllHX, HETeNMMBIX (H3NUECKHMH MeTo-
JIaMH, YacTHU (KOPIYCKYM, MOJIEKYN);

5) MOJIEKYTTBI HAXOATCA B TIOCTOAHHOM. CAMONPOH3BOILHOM JBIDKEHHH;

B) MOJIEKYJTbI COCTOAT H3 ATOMOB (3J1EMEHTOB):

r) aTOMBI XapaKTepH3YIOTCA oNpeeIeHHbIM Pa3MepoM H Maccoii:

J1) MOJIEKYTbl MOTYT COCTOSAT H3 OMHAKOBBIX H/IH PA3JIHYHBIX ATOMOB.

Maccel anoyos 1 M0.1eKy:1 BLIPAXKAIOT B OTHOCHTENbHLIX BEJIHYHHAX — ATOMHBIX
eanHuUax Maccbl. OHH HA3BIBAIOTCA OMNOCHIMERBHBLMY AMOMNIBIMU 1 MOIEKYAAPHBLMU
Maccamy COOTBETCTBEHHO.

Amoynas edununa maccot (a.e.m.) — 1/12 4acTh Macchl aToMa i30TONA yriepoja
12C. Tlo3ToMy a.€.M. MHOTAa Ha3hIBAIOT yoacpoonoit eduraet (y.e.). Macca 1 ye. =
= 0,012 (kr/momb)/6 - 10%(1/Momb) = 1,66 - 10~ kr.

Amomnan macca xumuneckozo 3emenma (A ) — BenHYHHA, PABHASA OTHOIIEHHIO
cpeieil MAcChl aTOMa CCTECTBEHHOIO H3OTOMNMYECKOro cocTaBa 3reMenTa K 1/12
Macce! aToma yriepoja C.

Monexyanpnas macca xunuseckozo sewecmea (M) — macca MOHeKy.ﬂbl BbIpa-
*eHHas B a.e.M. [TokasbiBaeT, BO CKOJIBKO pa3 Macca MOJIEKVilbl JIAHHOT'O BellecTBa
Gonsiue 1/12 macesl atoma *C. '

Moap — emiHHIa KOMMYecTBA BellecTBa. MoJIb paBeH KONHYECTBY BellecTBa,
cofepkallleMy CTO/bKO CTPYKTVPHBIX eMHHLL (MOJIEKYIL, ATOMOB, HOHOB, YJIEKTPOHOB
W T. 1), ckombko aTtomoB cogepxurces B 0.012 kr u3otona yraepoaa “C. B 0,012 kr
"C copepskutea 6.02 - 10* aTomop. Ito uneno oGosnavaeres N, = 6,02 107 mom™' 1
Ha3sbiBaeTcs nocmeannoi Asozadpo.

Mﬂﬂﬁph’ﬂﬂ Macca (M) —Macca ‘ MOJThL BelllecTBa, BeJITMUUHA, PaBHaﬁ OTHOIUEHHIO
Macch! BEWECTBA K KOJITUECTRY BelllecTea. MoIapHas Macca HMeeT pa3MepHOCTh KI/M,
HO B XHMHH Yallle HCIIOJIb3YEeTCs pa3MEepHOCTh [/MOJIb; B TOM CITydae MOJIApHAas Macca
YHCTIeHHO paBHA MOJIEKYIIAPHOIT Macce.

Mo:aspusiit o6ves — odvem | Moms Bemectsa (), M¥mons). [Jns seuects B
TBEP/IOM M XKHIKOM COCTOSIHMH Yallle HCMOMb3YIOT eAMHHIBI CM/MONIb: UIS ra3006-
Pa3HbIX BELECTB — JI/MOJIb.



Wnapranka no xumun

OcHOBHBIE 3AKOHBI XHMITI

Hazsanue

DopMyapoBKa

3axkoH COXPAHEHHA
MAacChl BCLUIECTB

Macca BCLIECTB. BCTYMNUBIUHX B p€aKLH1o, paBHa Macce
BELUECTB, Oﬁpa'iOBHBIHHXCH B pe3yJibTaTe PCAKLIHH

3akoH nocro-
SAHCTBA COCTaBa

Besikoe yncToe BelllecTBO He3aBICHMO OT cnocoba ero
NOJIyYeHIIA BCErga HMeCT MOCTOAHHBII KAYeCcTBEHHBIH 1

BCLUECTB KOJTMMECTBEHHBIII cOCTAB
3akoH inl XHMHYECKHX peaKUUAX BCUIECTBA PEarupyrT OJQHO ¢
3KBHBAICHTOB APVIHM B MACCOBbIX COOTHOLICHHAX, NMPONOPLHOHAJIbHBIX

HX 3KBHBaJIEHTaM

3aKOH KpaTHBIX
OTHOLIENHI

Ecrm nBa anemenTa o6pa3syioT HECKOMBKO COCAMHEHHI. TO
MACCHI OZJHOTO H3 JIEMEHTOB B Pa3HbIX COEJMHEHHAX OTHO-
cATCA MexAy coboil kak Lemble YHeTa

3aKOH 00BEMHBIX
COOTHOLUEHII

O61eMbI BCTYNAKOUMX B PEaKLIHIO ra30B MPH OJUIHAKOBLIX
VCIOBHSIX (TeMepaType 1 IaBeHHIT) OTHOCATCA JAPYT K
APYTY KK NPOCTBIE LE/bIC HHCA

3akou ABorajpo

B paBHbIX 06beMax JOGLIX Ta30B, BIATBIX NIPH OHOIH U TO#
e TEMMEPATYPE W [IPH OIHHAKOBOM JABJIEHHH, COIEPKHT-
€51 OJIHO 1 TO e YHCIIO MOICKYT

3aKOH CYMMBbI
TCILTOBBIX
a(hpeKTOB pearLmii
(3ako I'ecca)

Obuuti Tennoeoil 3pdexT XHMHYeCKOi peaklnn He
3ABHCHT OT TETUTOBbLIX 3()(PeKTOB MPOMEKYTOYHBIX CTa,IHil
npouecea, a 3aBHCHT TOALKO OT TEMI0BbIX (D) eKTOB Ha-
YANIBHOTO H KOHEUHOTO COCTOSHHS PearipyioLiiX BeleCcTR

3axoH felicTBHS
macc (aefictByio-
X Mace)

CKOpocTb XHMHYECKOIl peakLH Mpi JaHHOI TemmepaType
NPAMO MPONOPUHOHUIEHA NPOH3BEALHIIO KOHLEHTPaLHii pe-
arupviouHx BewecTs, MaTeMaTH4eckoe BLIPAXKEHIE 3aKOHA!
v = k[A]{B]. Ecni peakums BbIpaxaeTcs YCIOBHbIM YPABHEHH-
emnA +mB = C, To Beipaxkenue npuuuMaet B v = k[A]"[B]".
KoaprumneHt k — KOHCTaHTa CKOPOCTH peaKLHH

IMepioanyecknii
3aKOH

CBolicTBA XHMHYECKIX IEMeHTOB I 11X COeAHHEHHIT HAXOLAT-
cAaB ﬂepli();i}l‘-leCKOﬁ 3ABHCHMOCTH OT 3apsia Aiep HX aTOMOB

OCHOBbI TEOPUM CTPOEHUA aTOMA

Aopo atoma -— obpa3oBaHHE H3 POTOHOB H HEHTPOHOB, HAXOIALLEECH B LIEHT-
panbHoii yacTi aToMa. Slpa BceX aTOMOB, KPOME A/lpa aTOMa BOJAOPOAA, COCTOAT
113 Z npoToHoB 1 (4 — Z ) HeilTpoHoB, TA¢ £ — NMOPAIKOBbII HOMEP IEMEHT,
A — maccoBoe yneno. MaccoBoe HHENo A yKa3biBaeT cyMMapHOe YHCIIO IPOTOHOB
Z v HedTpoHos N B sJipe aToMa, To ecTh: A =Z + N.

KeanTtoBbie uncaa, C TOYKH 3peHHS KBAHTOBON MeXaHUKH BCS COBOKYITHOCTE CII0K-
HbIX JIBIKEHHIT 3IEKTPOHA B ATOME OIMICBIBABTCH YEThIPbMA KBAHTOBLIMH YHCIIAMH:
[712BHBIM /1, TODOUHBIM /, MATHHTHBIM /11 H CITHHOBBIM 5.



06wan xuMua

OcHoBHbIE NPABH/Ia H NPHHUHALI 33N0JHERNS IEKTPOHAMH
JHepreTH4YecKHX YPoBHeii

IMpnnnn Rawvenbitedi sHeprint. Kaxib1ii 271eKTPoH B aToMe 3aHHMaeT cBobo -
HyI0 opbuTANL ¢ HaHGoNee HU3KOH IHEPTHedi, OTBeYalolleH ero NPOYHON CBA3H €
sapoM. [locnenoBaTelbHOCTL BO3PACcTaHHA IHEPTHH HA3BIBACTCH WIKAION HEP2UY.

Llixana sHeprin
12 3 4 5 6 7
151 25.2p| 35,3p| 45,3d.4p| 55.4d,5p | 65.41,5d,6p| 75,5f,6.Tp

Ipnuaun Mayan. B atoMe He MoskeT BBITH IBYX 3/IEKTPOHOB, 00/IaAIOLINX O~
HAKOBBIMH CBOICTBAMM IJIH B ATOME He MOXeT ObITb IBYX 37IEKTPOHOB. ¥ KOTOPBIX
BCe YeThIpe KBAHTOBBLIX 4Hciaa Obu1 Obl 0gMHAKOBLIMH. ClleICTBHE: MAKCUMATTEHO
BO3IMOKHOE KOJIHYECTBO /IEKTPOHOB Ha JHEPTETHYECKOM ypoBHe N = 2n’.

IMpasitio Xynaa (Cynaa). B npegenax onpeneneHHoro noaypoBHA 3/1eKTPOHBI
pacnonaraioTcs TakHM 06pa3zoM, YToGk! MX CYMMApHBIH CMHH ObUT MAKCHMATLHBIM,
T. €. MEKTPOHBI NOBGOr0 IHEPreTHUECKOro MOIYPOBHA CTPEMATCSA 3aMOJHUTL MaKCH-
MalTbHOE YHCIIO IHEPreTHYEeCKHX AueeK, B MEePBYIO ouepeib pacnonarasich B Kaxmon
113 HUX 110 OTHOMY.

’ Pacnpesesienne 31eKTPOHOB B aTOMe
(I-111 nepronr! nepHomITIecKoif CHCTEMBI)

KoanuecTBo 21eKTPOHOB Ha OpOMTANAX
1s 252p 3s3p3d

IMepuon | 3apsan DieMeHT

Bonopon
Tenuii
JIuthi

Bepunnit
Bop
Yrnaepoa
Asor
Kucnopoa
®r1op
Heon

D —

11

Hatpnii
Marswuii
AMOMHHHH
Kpemuuii
Docdop
Cepa
Xnop
Apron
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H3zoTonsl

MCCﬂEﬂOBaHHﬂ IoKa3ajn, YTo B MpUPOAE CYLIECTBYIOT aTOMbI OJ{HOT'O H TOIO K¢
3JICMEHTA C pa3.'1w-u»mii maccoil. OHu TIOJTYYHIIH HA3BAHHUE U30TOIOB. PazHoBuanocTi
aTOMOB OJHOI'O 27IeMeHTa, 00./1a/1alou1ie 0/UTHAKOBBIMII 3apsjaamin siaep, Ho pasHbIMil

5



Wnapranka no xumuu

MACCOBLIMH “IHCIAMH, HA3LIBAOTCH U3omonaiy, SIApa 3THX ATOMOB COJAEPKAT O~
HAKOBOE YHCTIO NPOTOHOB, HO Pa3HOoe YNCNO teliTporos. Heiirporbl cBonM npicyTe-
TBHEM B AJlpe HIMEHSIOT ero Maccy, HO He 3apaj. OHH Takke He BIAHAIOT HA YHCIO
WIEKTPOHOB 1 CTPYKTYPY WIeKTPOHHLIX 06ootek. CrefonaTe/ILHO, H3IMEHEHHE YHCTA
HEHTPOHOB B A/Ipe HE MPHBOANT K H3MEHEHHIO XHMHYECKOH IPHPO/IbI JIEMEHTA.

Nepuoaunyeckuit 3akod .. MeHgeneesa

Hepuoduneckui 3akon. Ceoficmea npOCMBLX 6ECCB, 4 MARIICE (POPIBI U CBOTICINBA
('ch'()um‘mrﬂ NUMUHCCKIUN DACMCHIOE HAXOOHAMCH & ﬂt‘pﬂﬂ{)ll‘f{.‘t'.\'ﬂﬁ sasucunocmu om
GCAHUNBI 3(![”{0{.' }ll’f.’[) 2ACMCHMOs UAU o lal}t(}h‘nﬂrJ?{) HOMCPA QACHCHINGE,

Hepuoduueckan cucmema [.H. Mendencega. B cooTBeTCTBIN ¢ OTKPBITHIM M
3akoHoM J1.M. Mennesteer cocTapiy NepHoOINYECKYI0 CHCTEMY 3/TEMEHTOB, KOoTopas
ABNAETCA rpaduuecknM H300paxkeHHEN NEPHOINYECKOrO 3aKOHA.

DH3HIECKNIT CMBIC MEPHOHECKOI0 32K0HA H NePHOAHYECKOI CHCTEMbI
aaementoB J.H. MenaeneeBa

Topsakosbiit voMep 2aemenTa, 3apsi sipa, KOTOPLII ONPEALNIAET YHCIO WIEKT-
POHOB B 3J']CKTPOHHOI‘:I obonouke aToMa, €e CTpoeHHe, Bce cBOIiCTBA IMeMeHTa.

nOPHOJ-l- nepc.’(o;l OT NEPHOJA 1 K [IEPHOLY N +1 XapakKTepH3yeTCa H3MECHCHHEM
qiicsia AIEKTPOHHBIX 0B0/I0UEK (IHEPreTHYECKMX VPOBHET) aTOMA M HX CTPYKTYPLI.
1o NMPpHBOOHT K CKEI‘iKOO()pﬂ3HOMy H3IMEHEHHIO XHMIMECKHX CBOIICTB YIEMEHTOB
clieayroulero nepioaa.

Ipynna. [pynna oTpaxaeT cTPYKTYPY BHELIHIX 271eKTPOHHBIX 0GomNoYeK aTo-
Mma. HUMCP Ipynnbl, KAk MpaBHIIO, YKA3BLIBAET YHCIO IIEKTPOHOB, KOTOPbIE MOI'YT
y4acTBOBaTh B oGpa?oaaHHH XMMHYECKHX cBA3eil.

Moarpynna. B rnasxoii noarpynne 06beaHHeHb! 31EMEHTBI €O CXOIHBIM CTPOECHH-
€M BHEUIHErO WIEKTPOHHOI'O YPOBHA, NPHUYEM YHCJIO0 2JIEKTPOHOB HA BHELIHEM YPOBHE
PaBHO HOMEDY I'pyniibl. VY 351eMeHTOB NoboYHBIX NOArpynn BaJICHTHBIMH SABJIAKOTCH
2JIEKTPOHbI HE TOJILKO BHEUIHKX, HO M MPEANOCTEIHIX YPOBHeii.

XapakTepHCTHKH, ONpeae/siolHe cBoiicTBa 3JIEMEHTOB
H UX COCAMHCHMIT

Sueprist HOHM3ALIN. Dutepaust wonusdart — dnepaust, HeodXOUMAA OI1 OIpbldd
DACKIMPOIE OIN DACKMponetmpaabiioco amovia. Ona H3MepseTca B 3ICKTPOH-BOALTAX.
OHepriis HOHN3ALIIH CBA3aHA € XITMHYECKIIMI CBOTICTBAMH JIEMEHTOB, XapaKTepH3yer
NPOYHOCTBL XUMHYecKoiT cBa3H. HanMenbiwueii sneprieii nonusaumn obmaaioT camble
AKTHBHBIE METAUIbI, HAGOIbIIENT — aTOMBI BIATOPOAHBIX ra308.

CpoacTBo K 31ekTpony. Cpodemao K 21eKIMpoity — 010 JMepausl, KOIopas asloe-
JHCHIEA BPU NPUCOCAUNENIN K amoMy 00no2e onexmpond. Kak v jHeprus Houusauum,
CPOACTBO K JJIEKTPOHY BhIPAXKacTcss B ICKTpoH-BonbTax. Yem Gosblue cpoacrso
K 2JIEKTPOHY, TEeM JIerye aToM NpHCOeUHAET 3/1ekTpoH. Hanbonbee cpoactso K
IEKTPOHY Y HEMETAIUIOB.

DIeKTPOOTPHUATEABHOCTh., DIACKIMPAOMPUYAMECABIOCTIN: — CROCODTIOCTH dINOM
& COCOUNENILUU NPURIAAUGANTH K CeOC DNCKMPOIbL, D ¢. APUOBPeMAanty ompuyameaniisii
Fapsic). DNEKTPOOTPHLATENILHOCTE — BEJIHYHHA YC/IOBHAS, [UTTS €€ PacHeTa CYLIeCTBYIOT
crelHalibHble METOObI.



06uan xumus

KBanTopbie uncina

I'naBHoe kBaHTOBoe 4Hc/0 n. Onpegenser obiyio 3Hepruio 3MeKTPoHa Ha
JfaHHOH Op6HMTANM H ero YOAJICHHOCTL OT Apa. I 71aBHOE KBAHTOBOE HHCIIO MOXKET
MPHHIMATSL oOLIE Lefible 3HaYeHHs, HauWHa ¢ eauHuubl (n = 1, 2, 3, ...). Makcu-
MAJIbHOE YHCIIO HIEKTPOHOB HA IHEPTETHYECKOM YPOBHE PaBHO YIBOCHHOMY KBalpaTy
ypoBHs: N = 2%, rne N — 4HCIIO 3JIEKTPOHOB; /1 — HOMED YPOBHA, CYHTas OT Alpa
WM [TIaBHOE KBAaHTOBOE uucno. 3Havenue n: 1, 2, 3, 4. 5, 6. 7. Obo3nauenus: K, L,
M, N, O P Q.

OpouTaibHoe KBaHTOBOE Wic10 /. Pa3/inuns B SHEPreTHYECKOM COCTOSTHHH 3/IeK-
TPOHOB, MPHHAAIEKAIMX K PA3NTHYHBIM MOAYPOBHAM AAHHOTO IHEPrEeTHHECKOrO
YPOBHSA, XapakTepuiyeT noboutoe kBaHTOBOE 4Hcio /. OHO MOXET NPUHHUMATD
LenoYHc/IeHHbIe 3HaYeHna oT 0 o n— |. 3navenna 2 0, 1, 2, 3, 4, 5. O6o3nayenns: s,
p. d, [, g h. B 9TOM cliyyae roBopAT o s-, p-. d-. f-, g-COCTOSIHHAX MEKTPOHA HIH -,
p-. d-. I-, g-, h-opbutanax.

MarnnTHoe KBAHTOBOe WHCJIO m. JBHkeHHE H1eKTPOHA 10 3aMKHYToli opbuTe
BbI3bIBAET BO3ZHMKHOBEHHE MarHuTHoro nons. CocTosiHue 3IeKTpoHa. 0bycioBeH-
Hoe OpOMTANbHEIM MarHMUTHBIM MOMEHTOM (B Pe3VIbTaTe JBHXKEHHA EKTPOHa
no opOHTe), XapaKTepH3yeTcs MarHHTHLIM KBaHTOBbIM uHciioM. OHO ompenenser
OpPHEHTALIMIO 37IEKTPOHHOTO 06/1aKa B MpocTpaHcTBe. MarHMTHoe KBaHTOBOE YHCIIO
MOXeT NPHHHMATH 3HaUeHH MIOOBIX LeNbIX yHces oT - 1o +1, Bkmoyas 0, T. e. Bcero
(2/ + 1) 3HayeHui.

CmimoBoe kBaHTOBoe Wicio 5. [l NoHoTo 06bAcHEHNS BCeX CBOHCTB aTOMa
6bl1a BLIIBMHYTA IHIOTE3a O HAJIMYMH Y 3/1eKTPOHA TAK Ha3b1BAEMOTO crund. ITO
CBA32HO C IBIDKCHHUEM 3/IeKTPOHA BOKpYT cobcTBeHHOH ocH. Bo3aMoXHBI TobKO JBa
HANpPABCHHA BPaLLIEHH, IOITOMY CIMHOBOE KBAHTOBOE YHCIIO MOXKET HMETh TOIILKO
JBa 3HayeHHs: +V2 unn -4

3aKOHOMEPHOCTH II3MEHEHHA CBOIICTB 21IEMEHTOB 110 rpynnam
1 neproaam neproayeckoii cneremsl .M. Menaeneesa

Crpoenue aToMa 00y C/IOB/THBAET CIIEIYIOUIHE 3AKOHOMEPHOCTH H3MEHEHHS CBOTICTB

3JIEMEHTOB 1O IPYIINAM H NEPHOIAM NEPHOINHECKOI CHCTEMBI:

a) BTIEPHOJE CTleBa HAMPABO OCMADIIOTCA METATUTHYECKHE H YCHITHBAIOTCS HeMe-.
TA/LTHYECKHE CBOHCTBA /IEMEHTOB; B NMOArPYTITie C POCTOM MOPAIKOBOTO HOMEpa
VCHIMBAKOTCA META/UTIYECKHe CBOCTBA M ocabeBaroT HeMeTaAUTHYeCKHe:

0) 9IHeprus MOHH3ALMNM IS 3/IEMEHTOB OIHOIO NEPHONa BO3PACTAET ClieBa Ha-
NpaBo € VBeJIMUCHHEM 3apajla sapa. B noarpynne oHa vMeHbIllaeTcs CBepXY
BHH3 BCJICACTBHE POCTa PACCTOSHHA OT JIEKTPOHa JI0 Anpa;

B) WICKTPOOTPHUATEILHOCTL B TNIEPHOJE BO3PACTAET C YBE/IMYEHHEM HOMEpa
3/71EMEHTA, B Ipynie — yMeHbluaeTcs. Ee 3HaueHue ciyxuT Mepoi HemeTall-
JIHYHOCTH 3/IEMEHTA.

Xummnueckas cBA3b

Xumuneckas c633v — B3auMoleficTBHE aTOMOB, MPUBOMALIEE K 0Opa30BaAHHIO
MOJIEKYJT MIIM BEILECTB, HE HMCIOUIHX MOJICKV/IAPHOIO CTPOCHHA (C aTOMHOMH HIIH
HOHHOMH KPUCTAJUTHYECKOHN peLIeTKOil).



lllnapranua no XuMuu

Buasi xuMnyeckoii ceasu

Bia cesazu Onpejenenne chni:m Mpusep
B3alMOAeiicTBHA
Kosanenthas Xumuueckas cesiss | B cysae kosaaenmiodi | JIByxaTomubie
(nostApHas u MEX]LY JIBYMs DJie- Henoaapiod cessu 06- Momekynst H.,
HenonApHast) MEHTaMIt, KoTopas | was sekTponnas napa | Cl, O, N, F_,
OCYIIECTB/IAeTCA 30 | B ofuHakoBoii crenenns | HCI, H,S, NH,
cyeT 0Opa3oBaHHA | NPHHAIERHT 0BGoHM
06X 2IeKTPOH- atomaM. Kosatenniias
HBIX TTap ROJHPIT — CBA3b MEXK-
JIV ATOMaMI{ 3JIEMEHTOB
C pAVIHYHOIT JIEKTpO-
OTPHLATEILHOCTHIO
Honnas Xumuyeckas ceasb, | Honnas ceasb cymec- | NaCl, K, O,
BO3HUKAIOWAS MEX- | TBYET MeXKIAY THITHY- NaF
Ay HOHAMH 3a CHeT | HbIMH MeTaJUIaMH H
IMEKTPOCTATHYECKO- | HeMeTalLIamMi, Mex Iy
rO NPUTSHXEHHUS aTOMAMH METAJUIOB I
aTOMAaMI1 KHCIIOpo/Ia
B COJIAX KUCTIOPOZICO-
JIepAKALMX KIICIOT 11 B
uienouax
Merammnueckas | XuMH4eckas cBa3b, | ATOMBI HIT HOHBI Meramnst
KOTOopas ocyulecT- MCTAJUTOB B Y3J1aX
BISETCA COBOKYI- KPHCTLIHYECK Ol
HOCTBIO 00001ECT- | PeIIeTKH, MEXIY HIIMU
BJICHHBIX BaJIECHTHBIX | OTHOCHTENBHO CBOOO-
3JICKTPOHOB B HbI€ TEKTPOHBI
KpHcTaJUTecKoit
pelleTKe MeTasLia
Bonoponnas Cnabas cBA3b, Bo3- | ATOM Bogopoaa H,O, HF,
(BHYTpHU- HUKAIOLWASA MEXAY B COCTABE CIUIBHO MOJIEKY/IbI
MOJICKVIIAPHASA | aTOMOM BOAOPOJa | MOJIAPHOI CBA3M 1 HenKoB
11 MEXMOJIEKY- | M 3/IEKTPOOTPHLA- | CIJIBHO IEKTPOOTPI-
JIApHas) TebHbLIM 2J1eMeH- HaTe/IbHBT ATOM co
TOM, HMEIOLI[IIM cBO6OAHOIT IIEKTPOH-
cBoboHyIo Mapy HoI1 napoii
3/1EKTPOHOB

Tubpuouzauus amomnsix opbumaieis — «CMellicHHe» BAJIGHTHbIX opOuTaseii,
BbIpaBHHBaHNe HX no dopme H sHeprid. bpuaszauns opGuTaeii MoXeT npo-
HCXOIHTb B TOM clIvdae, Korja B o6pa30BaHIK cBSA3eii OJHOBPEMEHHO YHACTBYIOT
3NIEKTPOHBI, KOTOPbIE NPHHAIEKAT K PA3THUHBIM THNAM opbuTaneii. MMbpuansaums
obycnosamBaer Gosee cHILHOE NEPEKPLIBAHKE EKTPOHHBIX 0B6TIAKOB H TIPUBOAHT
k 0obpa3zoBaHuio Bonee NPOYHLIX CBA3E.



061an xuMua

Buabl ruOpnam3anuu

Tun
mopnan-
32U

Onpenenenne

sp

I'ubpuan3aums oaHOM 5- H 0AHOH p-opOuTany. [lpH obpasoBaHnu XH-
MHYECKOH CBA3HM 3TH [Be pa3jIHYHEIC OPOHUTAIM NpeBpallaloTes B ABE
OJHHaKOBLIe THOpHAHBIe OPOHTANH, HanpaBneHHble noj yriiom 180°
IpPYr K ApPVIY, T. €. 3TH CBA3H HMEIOT MPOTHBOMOJIOKHOE Hanpase-
Hue. [lBe ocTaBlIMecs HerMOpHAM3IMPOBaHHbIE p-OopOUTaNH pacnoo-
*eHbl BO B3aMMHO TIepeHIHKYIAPHbIX obnacrax. TIpuMepbl Monekyn
¢ sp-ruGpHaH3alHel — ranorednnl Gepuitns (BeF,, BeCl, u 1. 1),
LMHKA, PTYTH, MOJIEKYJIA alleTHIIeHa

sp*

nbpuansaums omHo# s- B ABVX p-opbutaneit. [pn 3Tom popmupy-
10TCA TPH OJIMHAKOBbIE sp’-rMOpHIHBIE OPOHTANH, PACONIOKEHHbIE B
oHOMR nnockocTH oy, yraom 120° npyr k apyry. [lpumep — 3THieH,
OeH3oI, coemHHenus bopa

sp

Tubpuamusauna oHoil s- M Tpex p-opbutaneii. [Tpumep — Monexyna
merana CH . Beuay oTHocuTenbHO#M G1IM30CTH 3HaUEHHHA JHEPTHH 2y-
H 2p-371EKTPOHOB, TH 3JIEKTPOHBI MOTYT B3aHMOJIEACTBOBATL MEXKIY
coboii B Xxote 06pa3zoBaHUs XHMHUECKOI CBA3M € 3NIEKTPOHAMH OpY-
roro aToMma, jiaBasi YeThIpe PAaBHOUEHHbIX THOPHIHBIX IIEKTPOHHBIX
obnaka. TerpaszipuuecKue MOJIeKYJIbl

Knaccnpmnraumsa XuMudeckux peaxumii

Tpmnak Pearium TTpumepsi

Brinenenne

Oxsomepmuyeckue (peakun, npote- | H, + Cl, = 2HCI + Q
Kalolue ¢ sbifenennem Terwiotl). | C+0,=CO,+ Q

WH nornoe- | ndomepyuveckue (peaxumy, npote- | N, + O, =2NO -Q

HHE TEIUIOTBI KaloWHE ¢ MOrJIOLIEHHEM TEIUIOTbI

H3 OKPYXaIOLEH cpebl)

Konuuectso Te€ KOTOPLIX U3 ABVX HIIH HECKOJIb-

H COCTaB
BELIECTB,

Coeounenun (peaxum, B pesynsra- | HCl+NH,=NHCl

KHX BelllecTB obpa3yeTcs oHO
HOBOE BELIECTBO).

yuacTBylownx | Pazaoxcenus (peaxuny, B pesynbTate | 2NgO = 2Ng + O,

B peakKUHH

KOTOPBIX H3 OJHOTO BelecTBa obpa-
3yeTcs HeCKO/IbKO HOBBIX BElLECTB).

Javewenus (peakuuy Mexiy mpo- | Pb(NO,), + Zn =
CTBIMH M CIIOXHbIMM BelllecTBaMH, | = Zn(NO,), + Pb
B pe3yJIbTaTe KOTOPbIX aTOMBI Mpo-
CTOrO BeLICCTBA 3aMeLaroT aTOMbl
OJIHOTO M3 371IeMeHTOB B MOTIEKVIIe
CIIO’KHOTO BelllecTBa). .
Ofmena (peakuuu, B pesybTaTe KCl + AgNO, =

KOTOPBIX IBa BellecTBa obMmenusa- | = KNO, + AgCll
I0TCA CBOMMH COCTABHBIMH HacTS-

MH, 0Opazvs iBa HOBBIX BELLECTBA)




Wnapranka no xumMum

CTEIIEHH OKHC-

HeluA cCneRenl OKHeacHis aToMoB

[Mpisnax Pearuun I pinvepur
Odpanubie (peaxinn, npotekaio- |H, + 1, 5 2HI
UlHe OJIHOBPEMENI0 BO B3aiMonpo- | N, + 3H, < 2NH|
THBOMOJIOKHBIX HANPABJICHUAX). :
OBpaTHMocTh e
pi Heoopanuiunie (peakunn, Hayuye 8 | Zn + 2HCl = ZnCl, + H.T
OIHOM HAMpPaBJIeHHH H MPOTEKAI0- )
urHe 10 KoHua)
HM3menenns Peakuun, nporexkatowine Ges uzme-

H‘IN")O}—)*, K+E01HJ1 =

= K'IN“0,% + H,"0"

JICHHSI aTOMOB, | PearHpYIOLHX BELIECTB.

BXOJALLMX OrucUmeabio-60ccmanosumebitbie | Jg+1C1+50 -2 =

B COCTaB peakiins (MPOTEKAIOT € H3MEHEHHEM | — YK 1O 4 30",
PeArHpyIoWMx | cTenelH OKMCIeHUs ATOMOB peari- :
BELUCCTB PVIOLIHX BeLICCTR)

(amaaunneckiie — peakunm, npo- | CH, =CH, + H

TeKAwlHe B MPUCYTCTBHH KaTalu- CH;—CH,

Mo yuactuio 3aTopa.

KaTanu3aTopa | Hekamarumuueckue — peakuH, NaOH + HCl =
nporekaloume 6e3 yyacTis Kata- =NaCl+H.,0
nu3aTopa ' )
L'ovozernwie pearynt (pearnpyio- H, +1,s 2HI
UIHE BEILECTBA HAXOAATCA B OJHOM | T r

Mo dazoBonmy
COCTOSIHHIO

arperaTHoOM COCTOSIHHH).
Temeporemiwie peakyun (Pearupyio-
LIHE BEUIECTBA HAXOJATCH B PA3fIHY-
HBIX arperaTHbIX COCTOAHMAX)

Zn + 2HCI = ZnCl, + H,T
B H r

BaneHTocTs ¥ creneib OKNCIEHHS

Bauemmnocns onpeaenserTes MHCIOM XHMIUECKHX CBA3el, KOTOPBIMIT JaHHBIIT
aToM coeiHet ¢ Apyriumu. OHa XapakTepusyeT crnocoBHOCTb AaTOMOB 37IEMEHTOB K
olpa3oBaHIo XHMHYECKHX cBszell. Unesio esizeil, KoTopbIe MOKeT 06pa3oBaTh ATOM,
PABHO YHCTY €r0 HECMAPEHHbIX 37IEKTPOHOB. 1A ABYX- N TPEXATOMHBIX MOMEKYI
BAJICHTHOCTL ATOMa 27ICMeHTa ONpe/eNfeTcsl YHCIOM HECTIApeHHBIX 3JIeKTPOHOB B
HeM, WIyuX Ha obpasoBaHie oOuMX 31eKTPOHHBIX nap. T1pi 3ToM He yunTbiBa-
€TCsl OAAPHOCTL 00PA3OBABIIMXCSA CBS3Ell, MOITOMY BATEHTHOCTh He 1IMeeT 3HaKa.
B npocToM BellecTBe BANIGHTHOCTE PABHA HYIIIO. 34 edunuyy éaienmuocnu NPUHATA
BaJICHTHOCTL BOJOPO/A. Batennuste 21exmpoinst— 371EKTPOHI, KOTOPbIE YHACTBYOT
B 0Opa3oBaHHH XHMHYECKHX CBA3EIT MeXAY aTOMaMH

Cinenenib OKuC/enUA — NNQ YCAOGHBIN 3aPA) @MONG 6 COCOUNENIH, SLIMUCHENIbIT
HCXO0H U3 NPEONOAOIICENUs, HINO ONO COCIMOUM MOILKO I3 1ton06. CTeneHb OKHCIeHHs
MOXET UMETh HYJIEBOE, [MOJI0KHTEIbHOE H OTPHUATENBHOE 3HAYCHHC, OI]]HL[H.TCJILHOE
3HAUEHHE CTENEHN OKHCIIEHUA HMEIOT ATOMBbI, KOTOPBIE MPHHAIH WICKTPOHBI OT JAPVIHX
ATOMOB HIDH e 00LIee 1eKTPOHHOE 06TaKo cMellleHo B HX cTopoHy. Tak, aTtoM dropa
HMeeT MOCTOAHHYIO CTeMeHb OKHEICHHU, pasHylo ~1. [TonoKHTeNbHbIE CTENeHH OKHC-
JICHHS 1IMEIOT 3/IEMEHTbI, OT/JAI0LLHE MEKTPOHbI HITH AIEKTPOHHOE 00J1aKO CMEILEeHo
OT HUX K ApYyrumM atomaM. Hanpisep, mienoyxsle MeTa/UTbl 0OBIMHO HMEKOT CTENeHb
okicaenns +1, Hynepbie 3Ha4CHIA CTENCHH OKHCICHHA HMEIOT /IEMEHTBI B [IPOCTHIX
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06143A XMMHUA

BelliecTBax. B Monekynax Bofopoda, XJiopa, a3oTa 3/eKTpoHHoe 001ako B paBHOH

CTEIEHH NPHHAJIEKHT 060HM aToMaM.

OKHCIHTEILHO-BOCCTAHOBHTE/ILHBIC peaxkuun

oGpa'syx BELICCTBA C HOHHBIMH CBA3AMH

OKuCAUMEAbHO-60CCMANOSUMENbIbIE peakyuu — XHUMHYECKHE pEaKLHH. NIpOTeKa-
HOLIHE ¢ H3MEHEHHEM CTECNIEHH OKHUCNIEHHA 3JIEMCHTOB, BXOIALLHX B COCTAB peart-
PYIOLIHX BEUIECTB. CTeneHb OKMCIEHNA 37ICMCHTOB B XHMHYECKHX PeaKLHAX MEHA-
€TCA NOTOMY, HMTO Halle BCEro UX aTOMbl OTAAIOT WIH NMPHCOCAHHAIOT JIEKTPOHBI,

Oxucnenue — Nnpouecc oTaauH NIEKTpOo-
HOB AaTOMOM, MOJ’ICKyJIOﬁ HIIH HOHOM

Boccmanosnene — ripouecc npHco-
CIHNHEHHA 3JICKTPOHOB ATOMOM, MoJIe-
xy.noi'l HIIH HOHOM

Basicneinuue okucmimenu:

a) npocTele BellecTBa: F. (oanH 13 Haubdo-
Jlee AKTUBHBIX OKHMCIIHTeNTelH). Cl, Br, I,
(oaMH U3 MAJTOAKTHBHLIX OKHCIIWTENEIH).
KHCIIOPO, cepa;

6) KMcIopoacoAep:KaLHe KHCITOTSI H

HX coni. KoHUeHTpHpoBaHHas cepHas
KHCJIOTa, a30THasA KHCIOTA M €€ COJIH,
nepMaHraHaT Kajiusa, OMXpOMaT KaJius.
Kucnoposacogepxaline KHCIOTbI X70pa
(HCIO, HCIO,. HCIO,) 1 ux com. Beico-
KOW OKHMCIIMTENbHOMN aKTUBHOCTEIO 061a-
JAl0T HEKOTOPbie OKCHIBI: CrOs, MnlO,:
B) HOHBI NEPEXOHBLIX META/UIOB B BbI-
CLUHX CTEeNeHAX OKHCIIEHHS, HallpHMeEp,
Fe*}, Cu**

r) paa aApyrux seuects: oson O,, nepexuck
sojopoga H,0.. nepexncu Meramos:
Na,0.CaO,uT. 1., a Takxke PbO,, MnO,

Baoicneinuue soccmanosumenu:

a) MeTaJlIbl, B 0cOGEHHOCTH Liie/ToY-
HBI€ H LeJIOYHO3EMENbHBIE;

6) BOJOpOA. YIJIepoA. OKCHI VIile-
pona (II);

B) OecKkHCIIOpPOAHBIE KHCIIOTHI H

HX COTH, TOYHee: HoHbI [, S, B
menbluei crenedn Bro. Mousl F-, CI,
O? BoccTaHOBHTENLHOIT crocob-
HOCTBIO He obnagaroT. BocctaHoBM-
TeJleM sBMsIeTCs BOJOPOM B COCTaBE
rumpugos: NaH, KH, CaH, u T. a.

Knacendukainsa okHCTNTeIbHO-BOCCTAHOBHTEIHBIX PeaKumii

_ Mencwonexyaspiie pearytin. K MeXXMOMEKYIAPHLIM OTHOCATCS PEakLiHH, B KOTO-
PbIX OKHC/INTE/Ib H BOCCTAHOBHTE/IL HAXOAATCA B pa3HbixX BeilecTBax. K aToMy Thny
OTHOCSTCS BCe paHee pacCMOTPEHHbIE OKHCIMTETbHO-BOCCTAHOBHTENbHbIE PEAKLIMN:

Mn*O, + 4HCI- = Mn"*Cl, + C1," + 2H,O.

Buympuvioaexyaspusie peakiyuu. Xapamépuoﬁ 0CcOBEHHOCTBIO 3TOIO THIA Peak-
UKl ABIISAETCA TO. YTO, OIHA COCTABHAA YaCTh MOJIEKYIBI BHINOMHACT (YHKLHIO JOHOpa
3/IEKTPOHOB (BOCCTAHOBHTEJIA), & Apvrast — HX axuerrropn (oxucanTensA):

2H,0 =2H, +0,, NHNO,=N,+ 2H,0.

Pearuyun ducnpunupquomlpuuamm XApaxKTepHB! [UIA BELICCTB, COAEPXKALHK
aTOMBI ¢ MIPOMEXYTOYHOMN CTENEHBIO OKKHCIIEHHA. B npouecce peaxumn npoucxoanT
OZHOBPEMEHHOE YBEJTHYEHHE H YMeHbLIEHHE CTENEHH OKHCIIEHHS aTOMOB O/IHOrO H
TOTO e 1eMEeHTa:

4NaCl™*0, = 3NaCI'’0, + NaCl; 3HN*O, = HN*O, + 2N*0 + H,0.
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Wnapranka no xumMmm

Pr.’umguu KoMnponopyuonuposanusi: ATOMbI OKIICIIHTENIA H BOCCTAHOBHTENSA
HBIIAIOTCA ATOMaMH OJJHOIO XHMHYECKOIo 3JIeMeHTA ¢ pa?ﬂll‘lHOﬁ CTelneHbI0 OKHC-
JIEHHA W MOTYT BXOAHTb KaK B COCTaB O/IHOIO BeUIECTBA, TAK H B COCTaB PA3IHYHBIX
BEILECTB:

N-H\N*0, — N,*'O + 2H,0; 2H,§ + §"0, 35" + 2H,0.

CKOpPOCTb XMMUYECKUX peaKymit

Pasgen xumun, n3yuaromuii cKopocTh XHMUYECKIX PeakLnii 1 BIIHAHHE HA Hee
pazmi4HbIX (PAKTOPOB, HAILIBAETCA XUMUHECK Ol KUIEMNUKOIL.

CKopocnib 20Mozenuoit XumMuecKkoit peaxyuy — WiMeHeHHe KOHLEHTPaLUHH ofi-
HOTO M3 PearipyiolluX BEWECTB B eIHHHLY BPEMEHH B eHHHUEe 00beMa CHCTEMBL.
Bripaxaercsa dopmyioii:

-AC
V= —

At
rae AC — M3MeHeHHE KOHLEHTPALIMH OHOTO H3 PEArHPYIOILHX BELLECTR:

At — npoMexyTok Bpemenil. Emiminua nimMepeHns cKopocTH FOMOreHHoil peak-
LUHMH — MO/ (11 - ¢) HaK Moas/aM® - c.

Cropocniv 2entepozenitoil XUMIUHECKOI peaKiyiil — KOJTHUECTBO BellecTBa, BCTYTHB-
ero B peakUHIo WM 00pa3oBaBUIErocs B Pe3VILTATE PEAKLMH 3a ¢AHHHLLY BPEMEHH
Ha eiHHLIE NOBEPXHOCTH.

Dopmyna 414 CKOPOCTH TeTeporeHHOH peakiiu:

-AC
—S '

3

v=

rae § — nuowaas NoBepXHOCTH.

EauHuUA 113MepeHHs CKOPOCTH IeTeporeHHoN peakumi — Momib/ M* - ¢ HIH
MOJIb/AM® - ¢,

B 0Gomx ypaBHeHHSX CKOPOCTH XHMHYECKHX peakLitii CTOHT 3HaK MHHYC, DTo
CBA3AHO € TEM. YTO, HECMOTPA Ha YObUIb pearipyrowero Beuectsa (AC oTpHUATENb-
HOE), CKOPOCTb PeaKLliH MOXET BbITh TOTBKO NOTONKHTENLHOM BETHUHHOI.

3Heprua aKTUBaLUMU.
Tennoso# 3cheKT XMMUYECKHUX peaKL Ui

Teopust axmusayuu: B XHMITYECKOE B3aHMoIeiicTBHeE BCTYMAIOT TOJILKO AKTHBHbIE
MOJIEKY/Ibl, 0ONIAIAIOLLIHE 3ATTACOM IHEPTHH, JISKALIUM He HHKE OTPEIEICHHOIO VPOB-
HSl, XapaKTePHOro W1 JaHHOH peakuiH. HeakTMBHbIE MOTIEKYITbI MOXKHO NPHBECTH
B aKTHBHOE cocToAHHe. [lna 3Toro M HeobXomaMo coobLWHTE AOMONHHUTENBHYIO
3Heprio. DTOT Npouece HA3LIBAeTC AKTHBALHeil. DHepris, KoTopyio HeobXoaMo
COOGIUITE MOJIEKY.TaM pearHpyIoLyIX BelllecTR, YTo6b! MPeBpaTHTL X B aKTHBHbIE,
HAIBIBAETCS Heprieil akTHBAWMH. DHepriio akTHRAUNI 0603HAYal0T GyKBOi £, 1
00b1uHO BeIpaxatT B kK #/Morb. YToOb1 pearnpytotiiie BelecTBa MOTIIH BCTYNHTD B
PeakLHIo, OHH T0DKHBI TPEOIONETh IHepreTHyecknii 6apbep. Ha 3To 1 3aTpayunBaetca
IHEPrus akTHBaUKH £, Ha BEIMYHHY KOTOPOH BO3pacTaeT 3Heprua cuctems!. [1pu
ITOM B XOJ€ PEAKLUIIH Pearupyiolliie BellecTBa 00pa3vioT NPOMEeXYTOYHYIO HeyCToli-
HHBYIO TPYIIHPOBKY, HA3BIBAEMYIO NCPeXQONBIM COCIIOAIUCM UAL ARITUEUPOSIIIM
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Komnrexcoy. Pacnaj 3Toro KOMILICKca MPHBOIHMT K 06pa3oBaHHIO TIPOAYKTA peakih.
Ecnu npM pacnaje aKTMBHPOBAHHOTO KOMIUIEKCA BBIIENAETCA HepruH Gombuue,
yeM HEOBGXOAMMO V1A AKTHBALIMH PEArHPYIOIHX YACTHIL, TO TaHHAs peakuus Gyaer
IK30TEPMHYECKOii, B POTHBHOM ClTyyae — JHIOTepMHuecKoii. PazHocTh aHepruii
KOHEHYHOI'o H HCXOIHOTO COCTOAHHIT CHCTeMBI HA3bIBAETCH TenosbIM dddextom Q:

Q = Exutl. - Em:s :
Karanu3s n Katanusatopsl

KaTanmsaTops! — BeLECTBA, YBEMHYNBAIOLIHE CKOPOCTL XHMHYECKHX PeaKuui
3a CHET MOHIDKEHIS IHEPTrHH aKTHBauui. Peakuuy, MpoTeKaoWHMe ¢ yYacTHEM
KaTaIH3aTOPOB, Ha3bIBAIOTCA Kamwmumuyveckionn. BellecTa, yMeHblIaOLMe CKO-
POCTb XHMHYECKHX PeaKiMil 3a cueT YBeSTHUYEHHA YHEPTrHH aKTHBALHH, HA3bIBAKOTCA
unzubumopamu.

KaranusaTopsl HMeIOT paa ocodennocmet.

a) KaTalmH3aTOp He PacXOAyeTcs B XOJe XHMHYECKO§ peakiiiil H He BXOJIMT B ee

KOHEYHbIE MPOAVKTHI;

6) KaTanH3aTopsl crocobHbI YCKOPATE XMMHYECKHH npollece, NPHCYTCTBYS B

peakUHOHHOM cHeTeMe Jaxke B Ype3BbIYafiHO MAJTbIX KOMHYeCTBAX;

B) JelicTBHE KaTalH3aTOPOB M3GHpaTeNbHO: BEUIECTBO, YCKOPAOLLEE Npo-

TeKaHHe JAHHOIH XMMHYECKOH PeaKLHH, MOXKET OKa3aThCA COBEPUICHHO
Hea(peKTHBHBIM JUTA APVIOH.

XHMHYecKOe paBHOBCCHE

O6paThmbiMi  Ha3biBaloTcs  pe- | Peakuuy, npoTekarolude B OJHOM Hanpase-

aKLMH, KOTOPble OJHOBPEMEHHO | HMH M 3aKaHYHBAIOLUMECs NOJHbLIM npeobpa-

MPOTEKAIOT B ABYX NPOTHBOIIO- | 30BAHHEM MCXOIHLIX PEArHPYIOIIHX BEWECTB

JIOKHBIX HATIPABIICHHAX. B KOHCYHBIE, HA3bIBAIOTCA HeoOpaTHMBIMH.

INpumep: H, + 1, = 2HI TMpumep: Zn + 2HCE— ZnCl, + H,T

Peaxums cuntaeTca HEOOPATHMOMH, ECIIH:

a) oOpa3yolHecs NPOMYKTbl YXOIAT H3 chepbl peaKlMil — BbINAJAIOT B BHIC
ocajka WIH BLIEIAIOTCS B BIIE rasa;

6) obpa3yercs MaTOANCCOLMHPOBAHHOE COeMMHEHHe — BOJIA, caafas KHcIoTa
Wi c1aboe oCHOBAaHME, KOMIUICKCHAS COJTh:

B) XIIMHYecKas peaklHs HIeT ¢ BbLAEIIeHHEM TeroThl

Cocmosiine peazupyrotyets crectt, Ko20d CROPOCHIY RPAMOIL U 00pamIol peaxkyuit
PABHbLL, HU3bI8ACNICA XUMUYECKUN PABNOBECUEMN

Yeaosus cyvemenust XuMudecko20 pagHo8ecus
Ha papHoBecHe clICTeMbl MOTVT BIHATB CJIEAYIOILHE MAPAMETPBI:
a) KOHLIEHTpals BellecTs;
©) Temmnepatypa;
B) AaBieHHeE (ec/Il ecTh razopas asa).
M3meHeHHe 3THX IapaMeTpoB NPHBOIMT K HAPVIICHHIO PABHOBECHS Ha OCHOBa-
Huu npunyuna Jde-Lllamense: ccau ia cucmemy, HAXOOAUYIOCA & PASHOGECHUY, NPOUS-
B0OUMCH Kakoe-aubo eieuuiee so30eiicmele (UsmMenelue Komenmpayuy, mevnepa-
mypel, Ousrenus ), mo o1 Gaa2onpusHNCMEyen1 RPOMeKANUIe Mot U3 08y'X HPONUEO-
HOT0MCHBIX pearkyiill, Komopas 0c1abasem usoeiicnisue
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Wnapranka no xumuu

PactBopbi

Pacmdapm — 3TO IrOMoOrelHble (UJ].HOPO,D.I-!LIC) CHCTEMBI, COCTOAUIHE H3 JIBVX I
Boslee KOMIOHEHTOB 1 MPOIIYKTOB 11X RIANMOelicTBIS.

Knacendnxauna pacrsopos

1o dape2amioMy COCmaositio

Kinkie

] Teepabie

| ["asooGpasiinie

Tlo cmenenu docnuiceniust upmlc.-mrf pacinsopusocmu

Henacbiulentbie ]

Haceiuenneie

Tepechiennble

1o omuonweinio K 23¢Knpudeckoty IMoxy

DNIEKTPOTHTDI 1

Heanextponutsl

o cooepacariiio pacmeopennozo senjecingd

KoHleHTpHpOoBaHHbIe

Pa3sbasnednbie

Ilo muny pacmeopumens

Boannie . ]

Heésoanvie

BripazkeHne KOHUeHTPALMIT pacTBOPOB

Hazsanne

Onpeaenenie

@opmyna

Maccosas gons
BellleCcTBA B

Komnuectso (8 r) pac-
TBOPEHHOTO BELIECTBA

m
—£ . roe W, — MaccoBas Jons

\l" =
m

pacrTBope B 100 r pacTtBOpa PACTBOPCHHOIO BellleeTBa: m1, — Mac-
Ca pacTBOPEHHOI'O BELIECTBA] 117 — 06-
QA MAacca pacTBOpa

IMpoueHTHas Cojep:kanie  pacrso- v 100"

KOHLEHTPALLS | PEHHOTO BelilecTsa, B !

Monsiphoctb Yicno moneii pactBo- '

PEHHOIO BELECTBA B
| n pacTBOpa

1l
Cz? MOJB/II, e V'~ MOJIb;

J” — obbem pacTBopa, 11

Hopmanbuoers
(7KBHBAJICHTHAS
KOHLIEHTPALHSA)

Yues1o IKBHBAIICHTOB
PACTBOPEHHOIO Belite-
crea B | J1 pacTBopa

C =y

= Vo Vo THE V| — KONHYECTBO K-
BHBaJIEHTOB: V' — 0ObeM pacTBopa. n

MonsneHocTh

Yucno modeii pactBo-
PEHHOIO BELIECTBA HA
1000 r pacTBOpHTENA

C(X) = v(X)/M. roe v(X) — Monb pac-
TBOpPeHHOro BeulecTBa; M — Macca
PACTBOPHTEH B KT

PacTtBopuMoCTb

PH(‘"IEI’)PIM'G(‘M& —_— CBOﬁCTBD BeLLICCTE P:’ICTBOP“T]:CR B BOJC HIIH ﬂp)’l'ﬂhl pac-

TBOPHTEIIE.

Koyppuenm pacmeopumocmu(S). KonnuecTBeHHO pacTBOPHMOCTD Bblpaska-
€TCA MAKCHMAIBLHBIM YHC/IOM I'PAMMOB BELIECTBA, KOTOPOE MOXHO PacTBOPHTL B
100 r pacTBOpHTEIs NIPH HaHHOIT TEMMepaType.

IIpoussedenue pacneopumocmu — NPOH3BEACHHE KOHLIEHTPALINT HOHOB MaJlo-
PACTBOPHMOrO MEKTPOIHTA B €ro HACLILIEHHOM pacTBope. SIBaseTcs nocTosHHoI
BenuuuHoi: Me, A, <> mMe" + nA"~ TIP = [Me"}" - [4"].
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06143an XUMHA.

IneKTpoAUTHYECKAA AUCCOLMALMA

Dnexmpoaumuveckas duccoyuayus — NPOLIEcC pacnaja BELIECTBA HA HOHbI MO

nefcTBHEM PacTBODHTENA.

Daekmpoaumst

Heanrexmponuniot

Bemectsa, KoTophle B pachaBe
M/ BOIHOM PacTBOPE JMCCOLHMH-
PYIOT Ha MOHbI U NPOBOIAT 3ICK-
Tpuyeckuit Tox. K anextponuram
OTHOCATCA KHCIIOTbI, OCHOBAHHA H
AOYTH BCE COMTH

BeulecTBa. KOTOpbIE B pacrlaBe MM B BOTHOM
PacTBope He pacnajaloTcs Ha HOHBI H He Npo-
BOIAT 3NIeKTpHYccKHH ToK. K HeanekTporTaM
OTHOCHTCA GONBLINHCTBO OPTAHHHYECKHX CO-
CAMHEHHH, BEILIECTBA. B MOJIEKY/IAX KOTOPBIX
HMEIOTCS KOBAJIEHTHBIE HEMOMSPHbIE CBS3H

Teopusn 3nexmponrumuneckoil duccoyuanuu

1. COJTH. MOJICKVIIbl KHCTIOT H OCHOBaHHH B BOJHOM pacTBOp€E pacrnajgarTca Ha
MOJNIOKHTEITILHO M OTPHLATENRHO 3apsHkeHHbIE YaCTHLBI — UOTHbL.

2. [TonoXuTeTbHbIE HOHbI HA3LIBAIOTCH KamuondWi, TaK KaK Mo JeACTBHEM 3J1eK-
TPHYECKOI'0 TOKA IBMXKVTCA K KaTOAY, a OTPHLATENbHbIC HOHbI MOJTVYHIIH Ha3Ba-
HHE aluonos, NOJ ACHCTBHEM TOKa ABHAKYTCA K aHOY

3. duccounaums semsercs obpaTumeIM nipoueccoM. B pactBopax cuwmsibLy 2.1exni-
poaumos npeobnagaeT Mpolecc pacnaza BewlecTBa Ha HOHBL. B pacTBopax caafibix
2IeKMPOANMOs HENPEPLIBHO MPOTEKAIOT MPOLECChl pacnaja MOMEKYNT Ha MOHbI H
00BbeIMHEHHE HOHOB B MOJIEKYJIbl. MeX1y THMH JBYMS FIPOLIECCAMH YCTAHABIIHBA-
eTcs AMHAMHYECKOe PaBHOBECHE

Cinenens ouccoyuauu
OTHolweHNe YHCTA PACTIABINHXCA Ha MOHBI MOJIEKY.1 K 0B11eMY YHCITY pacTBOpEH-
HbIX Mortekyl. BelpaxaroT cnenyomueii gpopmysnoii: o = N /N, rae oo — crenets
AnccolHauuy; NV °— 4HCIo MONeKyl. pacnaBUBxcd Ha HOHBI; N — obiuee uuco
PACTBOPEHHBIX MOJIEKYT

Cuuibnote NeKmpoaumasi

Chabbte 21exmpoiumot

BeuiecTBa, KOTOpLIe NpH pacTBO-
PEHHH B BOJE TIONHOCTbIO HIIH
NOYTH NOJIHOCTLIC JHCCOLMMPYIOT
Ha HOHBI. K CHIBbHBIM 3/leKTposH-
TaM OTHOCATCH COMM. MHOTHE MH-
HepaJTbHblE KHCIOThI, OCHOBaHMS
LLENOYHBIX W LIET0YHO3EMENMbHbBIX
METAJLIOB

Beiectsa, KoTOphle B BOJHOM pacTBOpE
JHLIL YAaCTHYHO AMCCOLMMPVIOT Ha HOHBIL.
K cnabGbIM 371eKTPOIMTAM OTHOCATCA MOYTH
BCE OPraHWYeCKHe KHCIIOTHI, HEKOTOPBIE MH-
HepanbHsie kucnotsl (H,CO,, H.S. HSiO,,
HNO, u ap.), MHOTHE OCHOBaHHSI METAILIOB
(KpoMe LIEeNOYHBIX U LIeN0YHO3eMEeNbHBIX)

Juccounauns KnenoT, oCHOBAHII, coneii

Kucaorsi
CunbHele Cnatpié CiubHble Chnabble.
0/IHOOCHOBHbBIE | OIHOOCHOBHbIE MHOTOOCHOBHbIE MHOTOOCHOBHbIE
HAuccounnpyror | Auccounnpyior | Juccounupyiot Anccouumnpyror
HeobpaTumo obpaTimMo cTynenyaro. no 1-i CTYNEH4aTo. Mo

CTyTeHI HeobpaTiiMo,
10 OCTANIbHbIM —
obpaTimo

BCEM CTYIEHSAM
obpatmMo
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Wnapranka no xumMuu

Ocnosamis
Ciuibusle oano- Crnabble oHo- AwdoTepiibie
H ABYXKHCJI0TIIbIE 1 ABYXKHCIOTHBIE THAPOKCHILI
Hnccouwpnpyior Heo6- | JAuccounpyior obpatmo | HccounnpyioT no THiy
paTHMO B | cTvnens: ¥ CTVIEHYaTO: KHCTIOTHI M OCHOBANHS:
NaOH — Na' + OH- | Pb(OH), 3 PbOH" + OH- | H,ZnO, «» HZnO, + H*
PbOH & Pb** + OH- HZnO, & ZnO, + H*
Zn(OH), <> ZnOH"* + OH~
ZnOH* < Zn** +OH-
Cpeanne coan
L JlnccolmipyoT NOJHOCTBIO H HeoDpaTHMO

Jnccounauus Boasl. Boja spmserces ¢1abbiM 2/1eKTPOHTOM. KOTOPbIil AHCCOLH-
HPYET HA HOHbLI B OYeHb He3HAUMTeNbHOIT cTenenn: H,O = H* + OH-.

Honnoe HPUIHSL’!’L'HIM.‘ 800N — NpOH3BEAEHHE ](OH;_ICHTpﬂ u]lﬁ HOHOB BOAOpOAa 11
rHpokcHI-MoHOoB, TTpn Temnepatype 20 °C HoHHoe npon3BeaeHHe Boabl (K) — penu-
“HHa noctosHHas v pagha 107 K = [H*] - [OH-] =107 1077 = 10-"4,

Booapooumiit nokasameas win pH — 310 oTpHLATEAbHbIH AecATHYHBIH JTorapu(m
KOHLCHTpPaLHH HOHOB Boaopo,a: pH = —lg|H*]. .

B nefirpanbhpix pacteopax pH = 7, B kneasix pH < 7, B wienoutsix pH > 7.

Peakwi nonnoro ofmena u yeaoBus Hx HeobpatimocTH. CornacHo TeopHH
CKTPOSTHTHYECKOH AMCCOUMALIMH BCe PeakliMK, MPOTEKAIOlIHE B BOJIHBIX PacTBO-
pax, SBISIOTCS PEaKLMAMH MEXIY HOHAMH. BONBIIMHCTBO TAKHMX B3aHMOIECTRHI
OTHOCHTCA K peakuHsM oOmeHa. OOlHe YCIOBUA NPOTEKAHHA PeakuWi HOHHOro
0BMeHa MOXKHO CHOPMYTHPOBATL TAK: PEARYUL 00Melld UOIOE & PACIMBUPAN DTCKINPO-
AUMOE NPOMCRAICRT AUUB maozod, Ko2od (J(J‘P{B)'L’lﬂ(‘h’ .1m,?m’u('('nuuup}'rmucc GCIYCCHIBO
WA BCUCCIIBO, YXOOAWee s pachisopd & suoe ocaoka ua 2aza. Takum obpa3zom, Bee
peaKkiMH HOHHOTO 0OMEHA B PACTBOPAX TEKTPOIHTOB MPOTEKAKT B HANPABICHHH
CBS3bLIBAHHMS HOHOB.
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'HEOPTAHMYECKAS XMMMA

Knaccudmkayma HeopraHu4ecKux coefuHeHUN

TlpocThie
BEUIECTBa
I
K, Na, Ca, Fe S.PC,O,N, c Ar Nc Kr,
| A"‘q"’“’P""“’] OnHOOCHOBHBIC Ozf::)‘:r:m
AI(OH),] Zn(OH),
Kucnopon-
PactBopuMEIE
(mc.ug%) Hepactsopamte Beckucnoponksie copepxatHe
KOH{Nao Cu(OH),:IFE(OH), HCI, HBr, H,S H,SO,{HNO,, H,PO,

@m Kucnornl

CnoxHele
BellecTsa
! Oxcnant i [ Comu
Heconeob- Coneob-
pasylouge pasyiomHe | Cpemme }——I Kucnbie ]
CO, N,0O,NO NaCl, K,SO, NaHCO,, Ca(H,PO,),
Tt
I_Ocnonm.lc ] I Kucnoruere ] ! DCHOBHMC_]——I JlBoiiHble —i
K,0, Ca0, Cu0, | Co., So,, P,0,, SiO, Mg(OH)NO,, KAI(SO,),,
HgO AI(OH)CI, NH,Cr(S0,),
AmdorepHrie Komnnekchnie
AlLO,, Zn0, Cr20, K,[Fe(CN).J, K [Fe(CN),]

I'eneTnyeckas cBA2L HEOPraHHYECKHX COEIMHEHINH

Metann = Oxcun Merawia = OcHoBaHHe

Com &  Com & Coms

i

Hemeramn = Oxcua Hemeraruia = Kuciora
CpaA3b MEXJIY KJIACCAMH HEOPraHHYECKHX COEAMHEHHI, OCHOBaHHAA HA MOJIyYEHHH
BELLECTB OHOIO KJTACCa W3 BELUECTB JpYroro Kiacca, Ha3biBAETCA 2eHemUeckoit.
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Lllnapram(a no xXuMuu

Oxkcupbi

Oxcudvt — CIIOKHBIE BCILECTBA, B COCTAB KOTOPLIX BXOJAT ATOMBI KHCIIOPOAA H
kakoro-ymbo apyroro s1ementa. Qbmas popmyna R0, .

KJIBCC[I(‘]IIK:]U.HSI ORCHI0B

OcHoBuble

Kuenorneie

Amborepubie

Okcnabl, KOTOpbIE NpH
B321IMOJIEIICTBHH ¢ KHiC-
JIOTAMH H KHCTTOTHBIMIE
okciaaMi obpa3yioT
co1u. OCHOBHBIE OKCHALL
obpa3yroTes MeTauIaMy
C HEBBICOKOI1 CTENeHbIo
okitcneHns (+1, +2). Co-
eJIHHEHHS ITHX OKCHIIOB ¢
BOJIOI OTHOCATCA K Kj1accy
OCHOBaHHIT (THAPOKCH-
nos). Mpumepsr: Na O,

OKcHabl, KOTOpPbIE NMpH
BIAUMO/ICIICTBHI € OCHO-
BAHHUSIMH 1 OCHOBHBIMII
OKCHAAMI 0BpasyoT com.
CoeanHeHHs KHCIIOTHBIX
OKCHIOB € BOJ0I OTHO-
CATCH K KJIacCy KHC/IOT.
Knicnornble okenapl
0bpa3syloTes MeTALTAMH 1
HEMETALTAMH B BBICOKHX
CTeneHsx okucienns. Mpu-
mepbi: SO, PO, CrO,

OKCiibl, KOTOpbIE
B32HMOAGIICTBYIOT C
KHC/IOTAMII, OCHORA-
HISIMH, KHCJIOTHBIMIL H
OCHOBHBIMH OKCHIAMH
¢ 06pa3oBaHHEM co.I¢i.
DTO OKCHJIbI METAIUIOB
B Cpe/IHeil cTeneHn
okucrerns. [pumepsr:
Zn0, ALO,, Cr,0,

K,O, CaO, MgO

o omunowenuio K Kucaoman u wjeaodas

Hecoaeonpasyiouuse
Okcenibl, KOTOpBIC HE 00pa3YIOT CO-
neil. ITHM OKCHIAM He COOTBEICTBYHOT
HH OCHOBAHHA. HH KHCIOThI. anMe-
pom moryt cayxite CO, N,O, NO

Coneodpazyromire

OKcHIBI, KOTOPBIE NPH B3aHMOICHCTBHI
¢ IPYrHMH OKCHAAMI, KHCAQTAMH H OC-
HoBaHHAMHK 06pa3syioT corm. Coneobpa-
3YIOUIHMIT OKCHIAMH SBIAKOTCH 0CHO8-
1b1C, KUCAOMIBIC TLAMAIOmepiibie OKCHID]

TMony4enne okcnioB

C+0,= CO,; 2CuS + 30, = 2CuO + 280,

["opeHue NpocThIX U
CIIOKHBIX BEUECTB

PasnoxeHue croxHbIX Cu(OH), = CuO + H,0: BaCO, - BaO + CO,
BELLECTB

Jpyrue cnocobbl

K,CrO, + H.80,— CrO,l +K,SO, +H0

DusnyecKne 1 XMMHUYECKHe CBOHCTBA OKCHIOB

@i3nyeckne cpoiicTa. Pr3nyeckie cBolicTBa okciaoB pazHoobpasuel. Cpean
HHX ecTh razoobpasusie (CO,, NO, SO,), suakue (N,O,. N,O)) v TBepabie BeulecTsa
(P,0,, SiO,, ocHoHsle 1 ampoTepHble OKCHbT). BOJILLIMHCTBO OCHOBHBIX OKCHA0B
npencTasiseT coboil KpUCTaUIHYeckHe BellecTBa HOHHOTO XapakTepa. OKcHb
HEMETAIUIOB M OKCHMIIbl METAJUIOB ¢ BbICOKOM BAaJIEHTHOCTBIO CYLLECTBYIOT B BHAE
MosieKy/l. OHH MeXaHHUEeCKH HerPOUHbl, HMEIOT HM3KHE TEMIEpaTypbl IUIABICHHA

H KHIEHUA.
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Heopranuueckasa xumua

Xumuyeckse cBoOiCTBa

Tun oxciaa

OcHoBHbIe

Kucaoruele

AmdoTepHbie

a) PacTBopuMele B Boae
OCHOBHbIE OKCHIBI
BCTYNAIOT B PEAKLIIO C
BOJOM. 06pa3ys ocHOBa-
HHS: .
Na.O + H,O0 - 2NaOH.
BOMbLUHHCTBO OCHOB-
HbIX OKCHIOB € BOJOH
He B3aHMOJIEHCTBYET;
6) OCHOBHbBIE OKCHABI
B3aUMOJIEHCTBYIOT €
KHCJTOTHBIMH OKCH/IAMH,
obpa3ya conu:
Na,0 +50,— Na,SO;
B) pearMpyioT ¢ KHCIIO-
Tamu, obpa3sys colb U
BOJY:

MgO + HSO,—

— MgS0,+ H.,0

a) KMcrnoTHble OKCHjbl
B3aHMOJIEHACTBYIOT ¢ BOJIOH,
obpasys KHCJIOTY:

SO, +H,0 - H SO,

He B3aumoneiicTByeT ¢
BO;10H TOJNIBLKO OKCHL Kpem-
Hua Si0;

©6) mpu OGbIYHBIX YCIOBHAX
KHCJ/IOTHBIE OKCH/IbI pea-
THPYIOT C pacTBOPHMbIMH
OCHOBaHHAMH:

CO, + Ba(OH), —

— BaCO;L +H,0;

B) B3aUMOJIEHCTBYIOT C
OCHOBHBIMH OKCHIAMM €
obpa3oBaHHeM COMM:

P,O; + 3Ca0 — Ca,(PO),

a) AmdoTepHble OKCHIIbI
B3aHMO/EHCTBYIOT € KHC-
motamu: ZnO + 2HCI —»
— ZnCl, + H,O:

6) pearupyloT c luenoya-
MH. 00pa3ys B pacTBOpax
KOMIUTeKcHele coni. Tlpu
CIUIaBJICHHH TBEPBIX Be-
mecTB obpa3yioTca cpea-
HHE CONM:

B pactsope:

AlLO, + 2NaOH +

+ 3H,0 — 2Na[Al(OH),).
Ipu crinaBnesnu:

ZnO + 2NaOH -

— Na,ZnO, + H,0T;

B) B3aUMOJIEHCTBYIOT C
OCHOBHBIMH H KHCIIOTHBI-
MH OKCHJIaMH, obpa3zys
COJH; PeaKLHH MpoTeKa-
10T MPH HArPEBAHHH WIH
CIUIaB/IeHHH:

Zn0 + CO,— ZnCO,
Zn0 + K,0 - K.ZnO,

OcHoBaHuA

Ocnosanus (onpejenchiie AppeHHyca) — COXHbIE BEUECTBA, KOTOPbIE B BOAHOM
pacTBOpe 00pa3yIoT rHAPOKcHA-HOoHKI OH~.

Knraccupukaums ocHoBaHMi

ITo oTHowEHMIO K Boe

PacTtBOp1IMEIE INpaxTHyeckH
(menoyn) ManopacTBopumLie HepacTBOpHMble
Ipuseps
KOH, NaOH, Ca(OH),, Mg(OH),, Pb(OH), | Fe(OH),. Cu(OH),,
Ba(OH), Al(OH),
Io 4yncay ruapoKcorpynn
OmHOKHCTIOTHBIE Dlnyxxucnomue I TpexkucnoTHbIe
TTpuviepst
KOH, NaOH | Ca(OH), Mg(OH), | Fe(OH),, AI(OH),
2t
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Wnapranka no xumuu

Moayuenne ochoBanmii

Pacmsopuwssie ociosaius (ueaow) MOTYT GBITh NOMYHEHBE B Pe3yTbTaTe B3ai-
MOICHCTBHSA ¢ BOIOH LLUETOYHBIX HITH WESOUHO3EMEIBHBIX METAIUIOB, a TAKAKE HX
okenzos. Hanpuwep, 2Na + 2H,0 = 2NaOH + H,T Ca0O + H,0 = Ca(OH),.
LLexoun MOryT GbITh NMOTYHEHbI H PEAKLHAMH 06MeHa. i i
Hanpumep, Ca(OH), + Na,CO, = CaCO_ + 2NaOH.

PactBopul wenoucii 0dpasyroTes Npu AeHCTBHK BOBI HA MEPOKCHIBI HATPHA HITH
kamua: 2Na, 0, + 2H,0 = 4NaOH + O,.

Hepacnsopiosie ociogainst TOMVYAIOT ¢ NOMOLLBIO peakiiHii oOMeHa — neiicTBHEM
LIE/IOYH Ha cooTBeTcTBYIOWYI0 cob. Hanpumep, CuCl, + 2NaOH = Cu(Ol-I):‘L +
+ 2NaCl

Dusnteckie cBoiicTBa

Lleaouu — KpHCTaA/UTHYECKHC BElLECTBaA Oemoro uBera, 1x PacTBOp HMECT ropb=
KHii BKYC. HCPaCTBOpHMblC H MaJIOpacTBOPHMbIE OCHOBAHHA HE HMCIOT BKyCa H
OKpalleHbl B pa3/IH4YHbIe LUBETAa

Xumiveckue cBoiicTea

Pacmeopussie octiosanius (weiouu) :
) H3MEHAIOT OKPACKY HHIMKATOPOB 3a cueT obpasosanus nona OH-.
Hanpumep, KOH < K* + OH~;
©) 1enotH B3aMOAEIICTBYIOT ¢ KHCITOTHBIMH OKCHIAMH:
2KOH + CO, = K,CO, + H,0: 20H" + CO, = CO;~ + H,0;
B) ¢ KMCJIOTAMH (peakLia HeHTpam3aiim):
KOH + HNO, = KNO, + H,0; H* +OH- = H,0;
I) 1ETOMH BRITECHAIOT MEHEE PACTBOPHMBIC OCHOBAHHS M3 PACTBOPOB HX cOJIeil:
2KOH + CuSO, =K, SO, + Cu(OH):l; Cu®** + 20H-= Cu(OH)z\L;
1) 1UE04H MOTYT PEArHpOBaTh B PACTBOPAX ¢ HEKOTOPLIMIT HEMETAILTAMI — [a-
noreHamu, GenbiM pochopom, KpemHIeM, GOPOM, TIPHHUEM B 3THX C/1yuasX [POHC-
XOOAT OKHCIHTE/IbHO-BOCCTAHOBHTE/IBHbBIC PEaKLIMH:

2NaOH + Cl, “22%1%% NaCl + NaOCl + H,0:
] 2NaOH + Si + H,0 = Na SiO, + 2H..
Hepacmeopusmie ociosdinis:
a) B3aUMOJEHCTBYIOT C KMCIIOTaMu;
Fe(OH), + 3HCI = FeCl, + 3H,0; Fe(OH), + 3H" = Fe'* + 3H,0.
0) nNpH HarpeBaHHH pa3NaraloTcs:
2Fe(OH), = Fe,0, + 3H,0

Aspomepriore ocnosaru,
BsaumonekcrayioT co wenouamu. Ecnu peaxuns npoTekaer B pacTBOpE. TO
00pa3yeTca KOMIIEKCHAA COJTb:
Al(OH), + NaOH = Na|Al(OH),|.

Ecnu peakuns nporekaer B pacruiase, TO 00pa3yeTca CpeiHsas collb M BOAa:

Al(OH), + NaOH(1B.) - NaAlIO, + H,0.
OCHOBAHHS He PEArHpYIOT C META/UIAMH, TAK KAK CIIPOKCH-HOH He MOXKeT NpH-
HATb 9JIEKTPOHBLI OT ATOMA METasUIa, a HOHbI METAILIOB, KOTOPhIE MO/ Obl GbITH
BOCCTAHOB/IeHBI Go/lee aKTHBHBIMI META/UTAMH, [A0T HEPACTBOPHMbIE B BOjIE OC-
HOBAHHSA
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HeopraHuyeckasa xumua

Kucnotbi

Kucnomst (onpeaenenne AppeHuyca) — 3TO CloAIbIe BeILECTBA, coOAepxKalme
BOJOPO, KOTOPble B BOAHOM PacTBOPE AMCCOLMHMPYIOT ¢ 0Opa3oBaHHeM HOHOB
BOjIopoja (HoHoB ruapokconna H,0%).

Knaccndukauma kueaor

ITo cotep:xanmio Kie1o0poia
BeckHcliopoaneie | Kucrnopoaconepxalme
Tprevepot
HF, HC, H S | HNO,, HNO,, H,S0,
I'fo ocnoBrOCTH
OaHOOCHOBHBIE Iﬂnyxocuonnme lTpexocHonHm ! YeThipexocHOBHEIE

Hpuvtepwi
HF, HNO, [HS HSO,  |HPO,HAsO, |HSiO,

ITo pacTeopuMocTH B Boge

PacTBopriMble | HepacTtBopuMble

Hpurtepol
HCI. HNO,, H SO, | H,SiO,, C,,H,,COOH
ITo cnte (cTenenn AncconHaliy B BOJHOM pacTBope)}
CunbHele [ Cpeateii chibl _[ Crnabbie
Ipusiepyl
HCLHS0, | H.,PO, HF. HCOOH | CH,COOH
ITo arperarnomy cocToanmio (NpH KoMHATHOI TemnepaType)
Teepabie | Kwmme l Tazoo6pasHbie
pusiepnr
HSi0,. C H,COOH | HSO,HNO, | HCI, H.S

Tlonysenue U CBOHCTBA KHCJIOT

INonyuenne knenor:

a) 6eCcKHCNIOPOIHbIE KHCIIOTBI MOTYT BBITH MOJYYEHb! IPH HEMOCPENCTBEHHOM
cOe/MHEHHH HemeTalLToB ¢ Bogopozom: H, + Cl, = 2HCI H, + F, = 2HF:

6) KHCIOpoaCcoAepPKALIIE KHCIOTbI HEPEIKO MOTYT ObITh MOJYHEHBI fIPH B3aIl-
MOAEIiCTBHH KHCIOTHBIX OKCHIOB ¢ Booii: SO, + H,O0 = H,SO,;

B) KaK OeCKHCIIOPOIHbIE, TaK H KHCIOPOACOAEPKALHE KHCTIOTE MOXHO 1Oy~
YHTb KOCBCHHBIM NYTEM — B PE3YNIBTATE PEaK LM 0GMEHA MOKITY CONAMH H ADYTHMH
kucrotamn: AgNO, + HCI =HNO, + AgCIL.

B GonpiunHcTBe criyyaeB Takie peaKLMi NOMUIHAKOTCS 3aKOHAM XHMHYECKoro
PaBHOBECHS 1 NPOTEKAIOT B TeX ciydyasxX, KOrJa OHO H3 00pa3VIoWHXCcs BELECT
vaayisgeTcs W3 cepbl peakli B BUHjle OCAAKa HIH ra3a;

I) A4 NOTy4eHHs KHCTIOT MOTYT ObITh HCTIONb30BaHbI OKHCTHTENLHO-BOCCTAHO-
BUTeNbHble peakunn: H, SO, + HO, = H,80, + H,0.
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HEOPI‘BHH'IECKEJI XUMHUA

du3ieckne caoiicTBa. KHeIOTHI NpeacTaBnsioT cobOH KHAKOCTH HIIH TBEPAbIE
sewecrea (H,PO, u ap.). MHOrHe KHCIOTbI XOPOLIO PACTBOPHMBI B BOJE, HX pacT-
BOPBI HMEIOT KUCIbIH BKYC.

Xumuueckue ceoiictea. Obujue caoitemea. Ob1LHE XMMUYECKHE CBOHCTBA KMCIIOT
XapakTepH3yIoTCA HX OTHOLIEHHEM K HHAMKATOpaM, MeTaJllaM, OCHOBHBIM OKCHIAAM
H OCHOBAHHAM:

a) pacTBOPHI KHCIIOT JIeACTBYIOT Ha MHIMKATOPhI 3a cHeT 00pa3oBaHHs HOHOB
H* npu auccounaunn. Hanpusmep. HNO, “— H* + NO,~

6) kMcnoThI (KpOMe a30THOI) B3aMMOAEHCTBYIOT ¢ METAIIAMH, CTOAUIMMH B ALY
CTAaHAAPTHBIX 3MEKTPOAHBIX MOTEHLHAMNOB 10 BOOPOAA:

Zn + 2HCI = ZnCl, + HlT; 2H* + Zn"=Zn* + HZT:

B) B3aHMO/IEIHCTBYIOT C OCHOBHBIMH OKCHIAMM:

H S0, + Ca0 = CaSO, + H,0; 2H* + Ca0 = Ca* +H,0;

) BCTYNaIOT B PeaKLHIO ¢ OCHOBAHHAMH:

2HC! + Mn(OH), = MnCl, + 2H,0; 2H* + Mn(OH), = Mn* + 2H,O;

JT) KHCJIOTBI B3aUMOJEICTBYIOT ¢ aM(OTEPHBIMI OKCHIAMH H TMAPOKCHAAMH:

6HCI + ALOQ, = 2AICI, + 3H,0; 6H" +A1,0, = 2AP* + 2H,0;

3HCI + AI(OH), = AICI; + 3H,0; 3H" + AI(OH), = AI* + 3H,0;

€) KHCIIOThl B3aHMOAEHCTBYIOT ¢ COMAMM,00pa3oBaHHbIMH Gonee c/1abbIMK HITH
TeTyunMi kneotaMe. [Ipu aToM B pesynbTaTe peakunH oOpasyercs claadblil ek~
TPOJIMT, ra3000pa3Hoe HIIM MATIOPACTBOPHMOE BEILECTBO:

Na,CO, + 2HCI = 2NaCl + H,0 + COET; 2H'+CO=H,0+ COzT.

Cneyudneckue ceolicmau. HexoTopsle KHCIOTb 06ManaroT crnelHpHYecKHMH,
TONBLKO UM MPHCYILHMMH CBOHCTBaMH. DTH CBOFCTBA ONPEAEIIIOTCS AaHHOHOM —— KUC=-
AonibLrt ocmamxon. HanpuMep, npu B3aMMoIeHcTBUH a30THO KMCIIOTBI ¢ METaJlTa-
MH BOIOpO]I He BbifieneTcs. KpeMHuepas Kic/loTa B BO/Ie HEPacTBOPHMA, a YToJIbHas
KHCJIOTa OYCHb HEYCTOMYMBA, H MOJIVYHTH €€ B YHCTOM BHIE Helb3sl.

Conu

Couu — CIIOKHBIE BEUIECTBA, KOTOPHIE B BOAHBIX PACTBOpAX IHCCOLMHPYIOT Ha
KaTHOHbI MeTaios MM NH,* n aHHOHBI KMCIIOTHBIX OCTATKOB.

Cone npeactapngeT coboil NPOIYKT MOJHOrO HIH YaCTHYHOIO 3aMellleHHs
aTOMOB BOJIOPOJA Y KHCIOThl WM ocHoBaHMA. OTdoJa pasnHualoT CleayviolHe
TPYIILI COJTeR.

I'pynne! coneii

Ipynmei coneii Onpenenenue TTpumepht
Cpenuue Bce aTomel Bojopo/a B kuciote 3ame- | KNO,, Na,CO,, K,PO,
LUEHBI METATUTOM
| Kucmble ATOoMBI Bojlopo/ia B krciioTe 3ameute- | NaHCO,, Ca(HCO,),,
Hb1 YaCTHYHO NaH,PO,

OcHOBHBIE Inapokcorpynne ocHosakis yacThy- | Zn(OH)Cl, A(OH)SO,.
HO 3aMeLleHbl KHCAoTHbIMI ocTaTkamu | (CuOH).CO,

JBoiiHble ATOMBI BoAOpO/a B ABYX- MIH MHoro- [ KAI(SO,),. NaKCO_‘
OCHOBHO#1 KHCIIOTE 3aMeLLeHb] He OJHHUM
METAIUIOM, a ABYMS

CMeluaHble Ob6paszoBanbl aByMA pasnHuHbMH anu- | CaCl(ClO), Ca,F(PO,),
OHAMH
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I.I.Inapran Ka No XUMHHK

CyutecTByeT MHOFOYHCIEHHBIT KIIACC KOMILICKCIBIX COACH, B COCTAB KOTOPbIX
BXOIAT KOMIUICKCHbBIE HOHBI, 3aK/IoUatoLliiccs B kBaapaTHbie ckoOkn (K| Fe(CN), |,

Na[Al(OH),)).

Conn BaxHeilNxX KHCJIoT

Haspauue KHCJI0TBI Dopmy.J1a KHCJIOTEI Hassaunus coneii
A3oTHag HNO, Hurpater
AzoTHcTas HNO, Hutputbl
Bopnas H,BO, Bopatsl

Ha3Banne KHCOTBI Dopmy.1a KICAOTHI Ha3sanns coneii
BpomoBopopoaHas HBr Bpomuas!
HoposonopoaHas HI Hoanae!
Kpemnuesas H,SiO, CHIHKaTbl
Mapranuosas HmnO, IMepMaHranaTel
Mertadocdophas HPO, Metadocdarst
MeibsakoBas H AsO, ApceHaTbl
MplBSKOBHCTAs H,AsO, APpCEHHTBI
OprodochopHas H, PO Docipatsi (0pTO-)
IMupodochopHas H, P 0 Mupodocdarsi (au)
Cepnas H SO Cynsdhatsbl
Cepuucras H SO Cynb(uTsl
Consnas HCI Xnopuapt
VYroneHas H,CO, Kap6onatbl
dochopucras H,PO, DochuThl
dropoBoJopoaHas H F Dropnasl
Xnophas HCIO, TMepxiopatbl
XrnopHoBaTas HC}O Xopatel
XnopHoBaTHcTast HCIO HNOXTIOPHTHI
Xpomosast H,.CrO, XpomaTbi
LluanoBogopoanas HCN LnaHuab

IMony+enne coneii

= Cu(NO)), + H,0.

= 2Na,PO, + 3H,0.

= BaSO, + 2NaOH.

1. Bsaumogeiicraue MeTau1oB ¢ HemeTayamu: 2Fe + 3Cl, = 2FeCl,.
2. B3auMO/IEHCTBHE OCHOBHBIX OKCHIOB ¢ KHCIOTHBIMM: CaO + CO CaCo,.
3. BzauMojeiicTBie OCHOBHBIX OKCHAOB ¢ Kucaotamu: CuO + 7HNO

4, B3aMOIeHCTBHE KHCIIOTHBIX OKCHIOB ¢ ocHoBaHuAMH: P,O, + 6NaOH =

S. Baalmoneuc-rnue kHCnoT ¢ ocHoBaunami: 2ZHCI + Mg(OH), = MgCl, + 2H,0.
6. Baaumoseiictene kucnot ¢ conamu: H.SO, + BaCl. = BaSO + 2HCL
7. B3auMoeiicTBHe OCHOBAHHT ¢ CONAMM: Ba(OH) +Na S0, =

8. BsanmonchTBuc coneil mexay coboit: NaCl + AgNO, = AgCl + NaNO,.
9. BzaumopeiicTBHe METAIUIOB ¢ KucnoTamu: Zn + 2HCl =
10. BsaumoneiicTaue Metasuio ¢ conamit: Fe + CuSO, = FeSO, +Cu.
11. dpyrue peakimu: CL, + 2NaOH = NaClO + NaCl +H ,0;

2Al + ZNaOH + 6H,0 = 2Na|Al(OH),| +3H, T

ZnCl, +H,.
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Heoprauuyeckan xumua

DusiyecKkne cBOICTBA

3a HeGObLLINM HCKITIOYCHHEM, COJTH NpeACTABRIIAIOT co00ii TBepIble KPHCTAJUTHYECKHE
BewlecTBa. MoryT 6bITh kax DecuBeTHBIMH, TaK M okpaweHHbIMH. [To pacTBOpHMOC-
TH B BOJIE MX MOXHO Pa3/Ie/ITTh Ha PacTBOPHMbIE, MAJIOPACTBOPHMBIE H NPAKTHYECKH
HepacTBOpHMble. Bee comi a30THOI 11 yKCycHOM KHC/IOT pacTBopMMbl B Boje. Comu
COJIAHOIT KHCJIOTBI TAKXE PACTBOPHMBI 32 HCKJIFOYEHHEM XITOPHAOCB cepebpa 1 pTyTH

Xumudeckie cBoiicTBa

a) Coimm B3aHMOAEHCTBYIOT CO ILEJIOYaMH.
YcioBHS peakiiiii — B pe3ylbTaTe AO/DKHO NOMYYaThcd HEPACTBOPHMOE BEILeCT-
BO, Fa3 UM cnabetii >nekTponut. CaMa coJlb J0/DKHA BBITH PACTBOPHMOH.
Mg SO, + 2KOH = K,SO, + Mg(OH),l; Mg?* + 20H" = Mg(OH),{;

6) conM B3aHMOIEHCTBYIOT ¢ KHCIOTAMH.
Ycnosue peakunin — obpa3zoBaHue ocajxa Wi razoobpasnoro Beiwecrsa. Ciib-
HbIE KHCIIOTbI BBITECHAIOT H3 coleii Goee cirabble WM JleTyune.

Na,CO, + 2HCl = 2NaC] + COlT +H,0; CO*~+2H*= COJT +H,0;
B) COJIH B3aHMOJEHCTBYIOT ¢ METa/UIaMH ‘( B COOTBETCTBHH C PAJOM CTAHAAPTHBIX
3MEKTPOAHBIX NOTeHLHANOB). bonee akTHBHbIE METAJUIBI BBITECHAIOT H3 COJieH Me-
Hee akTHBHble: Zn + CuSO, = ZnSO, + Cul; Zn® + Cu** = Zn** + Cu*l.
HckmoueHne coCTABNAIOT LIEIOMHbIE H LIeNI0YHO3eMelbHble METAILIBLI, KOTOpPhIE B
pacTBOpe B3aUMOMACHCTBYIOT NPeXxIe BCETO ¢ BOMOH:
I) COMH BCTYMNAIOT B PeakuiIo € COJIAMH, ec/IH B pe3ynbTaTe peakuuH obpa3syercs
HOBadA HEPacTBOPHMAas COIlb.

3Ba(NO,), +AL(SO), = SBaSOA + 2AI(NQO),: Ba* + S0 = BaSOJl

Tudponus coneit — B3aMMOIEHCTBHE HOHOB. BXOJALIHX B COCTAB COJIM, C BOXOH.
Mexanusm AIpOIn3a pa3jJIH4HbIX coJleid MoKa3aH B TaGJIIﬂ.lc.

I'napoans coneit
_ Coms Peaxuns ‘ MexaHmm TIpimepsi
00pa3oBaHa cpensl B 0DllleM BHIle
CHIBHBIM Llenounas R~+HO= Na,CO,+HO=
OCHOBaHHEM [H*]<[OH] |= HR"-"+O0OH- | NaHCO, + NaOH:
H cnaboit CO»r+HO=
KHcTIoToMi = HCO, + OH-
Cnabeim Kwucnas Me*+HOS CuCl,+HO =
OCHOBaHHEM [H*]>[OH7] |%= MeOH™ + H* | = CuOHCI + HCI;
H CHJILHOf Cu*+HO=
KHCJIOTO#H = Cu(OH)- +H*
CunbHeIMOCHO- | HefiTpaneHaa | maponus npakti- {Na*+Cr+H O s
BaHHeM ¥ cHik- | [H*] = |[OH"] | yecku He HaeT = Na* + OH- + CI- + H*:
HO#M KHCIIOTOM H,O0<= H*+ OH-
Cnabsim Heitrpambyan | Comb nonocteio | AL(CO), + 3H,0 =
ocoBanneM  ||H']=[OH"] |pasnaraerca somot |=2AIOH)d +3CO,T;
u cnaboit 3CO*-+3HO=
KHCIIOTO# = 2Al(OH), { +3C0,T
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Wnapranka no xumuu

Metannsi

Odumute cpoiicTea. JI715 METAIUIOB XapaKTepHO:

1) KaK mpaBuIo. HEDOMIBUIOE HIICIO IEKTPOHOB HA BHCLIHEM IHEPTeTIYECKOM
YPOBHE;

2) HH3KAA IHEPTHS HOHH3ALMH;

3) cpaBHHTeIbLHO OOMbLLOIH pagHyc aTOMA:

4) MeTa/UTHYecKas CBA3b, KOT/Ja BaJIEHTHLIE 3JIEKTPOHbI MPHHALIEKAT Beei
KPHCTAJUINUECKOIl pellieTKe TBep/IOTo BelllecTBa,

5) MeTAUTbI TIErko OTAAIOT MEKTPOHBI, MOITOMY Hallle BCEro BRICTYMAKOT B Kayec-
TBe BoccTaHoBUTeeH. [10 0coBeHHOCTAM 2/1eKTPOHHOI KOH(PHTYPALMH K NONOKEHHIO
B MEPHOINYECKOll CHCTeMe BBIICIAIOT §=, p-, d- 1 f-meTanbl. Hanbomnee MHorounc-
JIEHHBIMH ABJIAIOTCS d-MeTasUlbl; OHH MOJIYYHITH HA3BaHHE MEPeXOIHbIX YTEMCHTOB,
TaK KaK 3aHIIMaloT MPOMEXYTOYHOE MOJIOKEHHE MEXKIY 5- H p-dIIeMeHTaMH.

dusideckile cBoiicTBa. MeTasUibl OT/IMYAOTCS OJIECKOM, HENpPO3PauyHOCThIO,
KOBKOCTbIO H IUIACTIYHOCTBIO, XOPOLeii Temso- 1t 3MeKTPONpoBOAHOCTbIO. OHN
XapaKTepu3yloTcs W HHIMBHUAYAILHBLIMH CBOHCTBAMH (TUIOTHOCTL, TemriepaTypa
KHMINCHUS W NIaBJIeHHsT).

Xumirteckne cpoiicTpa:

a) MeTAIUTbI B3aHMOCIICTBYIOT MOYTH CO BCEMH HEMCINAINEMY 38 HCKITIOYEHHEM
HHepPTHBIX ra3o8. B pesyabraTe obpasylorcs okensi (¢ O,), ruapuael (¢ H,), ranore-
HIBI (¢ rasmoreHaMu), cyb(iias (¢ cepoit), HUTPHIBI (¢ N;). hocdumsr (¢ :]J(;C(bopom),
kapOuib! (¢ yriepoaom), ciianumabt (¢ kpemunem). Hanpuwmep: Ca + 2C — CaC,
(kapOua kanbuma), 2Mg + Si — Mg, Si (CHIHLHA MarHus);

©) MeTasbl. CTOALUME B PAOY CHIAHAPIMHBIN DICKINPOONBLIX NOINCHUAI08 10
MArHNs JIerKo pearipyloT ¢ BoJoii ¢ oOpa3oBaHHeM THIPOKCHAOB H BOJAOPOJA.
Hanpuwmep: 2Na + 2H,0 — 2NaOH + HzT'

Merabl, cTosue B pagy nocne H,, ¢ Boztoii He pearupyioT;

B) MeTaUTbl, CTOSALIHE B PALY CTAHIAPTHBIX 7EKTPOIHBIX MoTeHmasnos 1o H,,
B3aHMOJEHCTBYIOT ¢ pacTBopamu kuenoT: Zn + 2HCI — ZnCl, + H:T.

Bo/IbIMHCTBO METALIOR, 34 MCKITIOYEHHEM 30710Ta M TUTATHHBI, PEarupyIoT ¢
KOHLICHTPHPOBAHHOIT cepHOil 11 a30THOI Kuenortamit. [Ipn sToM obpasyioTea conb,
BOJa N NOBOYHBIN NPOYKT,;

) METAIUTIBI, THAPOKCHILI KOTOPBIX aM(OTepHbl, B3aHMOIECTBYIOT C pACTBOpamMu
menoyeii. Hanpumep: 2A1 + 2NaOH + 6H,0 — 2Na|AI(OH) | + 3HET:

1) 6osiee aKTHBHBIE METATUIbI CMIOCOOHBI BBITECHATb MEHEE AKTHBHLIE H3 PACTBOPOB
cosiell (AKTHMBHOCTL MeTallla ONpeAeseTcs ero NoIoKeHHEeM B PALY CTaHIApTHBIX
anexTpoambIx noTenunanos). Hanpumep: Fe + CuSO, — FeSO, + Cul.

Hckniovenrem sBAAIOTCA WeTO4HbIe M HIETOMHO3eMeNbHbIE METAIULbI.

l'lpm|3som:rno 4yryna s cTajaH

TTpOMBILITIEHHBIM NMPOH3BOICTBOM HYTYHA H CTAIN 3AHUMACTCA YePHAs METAILTYp-
i, KOTopas nepepabaTbiBaeT pyiibl Xejle3a 1 Kede3nble crutaebl. [pi nepepabotke
Py CHAUAIA NOLYHAIOT YYTYH, A 30TeM YYTYH NepeBOAT B CTIb. Hyeynaru Ha3bIBAIOT
CIUIaBbI Kenesa. KoTopble coaepxat dosee 1,7%0 vriepona. Craiu — CTUIABbI XeJie3a,
cozlepkatume menee |, 7% yrnepona.
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Heopranuueckas xumna

Jlns nonvyeHHs YyryHa MCMONB3YIOT PVABL B COCTAB KOTOPBIX BXOAHT ccpa
(MarHeTHT, reMaTHT, CHICPHT).

BoinnasieHHBIA B AOMHE YYIyH cOACPKHT He MeHee 90% xenesa. ocTanbHble
10% npuxomaTea Ha npHMecH — cepy, (ochop, KpeMHHIT, MBIILAK, MapraHew H
ApyrHe.

Crane ABAAETCA CMIIABOM jKeJle3a C YTJIEPOAOM, CoJepiallleM, KpoMe TOTo,
HEKOTOpbIEe KOJIMHECTBa KPeMHHA, MapraHua, docopa, cepbl. OObIYHO B cTamd
JOMYCKAETCA COAEPXKAHME COMYTCTBVIOUIMX 3JIEMEHTOB B CTPOI0 OFPaHHYEHHBIX
konnyectBax. Hanpumep, P < 0,05%, Si < 0,3%. Ctanp B OTIHYHE OT 4yT'YHA JIETKO
nogaaercd KOBKe H MpokaTke. J/md NOnyveHHsA cTaIH M3 4YTyHa HCIONIb3YIOTCH
CleAyIolie METOAbI: BecceMepoBCKiii, TOMACOBCKHIl. MAPTEHOBCKHIH M 3JIEKTpO-
TepMHYecKHil. :

1lenounsie MeTaLIBI

DneMeHTbI FTaBHOH MOATPYNNEI | TpyNMNbI epHOMIHECKO CHCTEMBI JNIEMEHTOB
A.H. Menpeneesa. Hazpanue 06bsAcHACTCA TeM, MTO NPH B3aHMOACHCTBHH ¢ BOJOH
3THX METaJUTOB M HX OKCHIOB 06pa3yloTcs PacTBOPHMbIE OCHOBAHMA — LUENIOUH.
K menouHeiM MeTallmaM OTHOCATCA JIMTHIA, HaTpHil, kanuil, pyouaui, uesnii u
(bpaHumii. DTo 5-37EMEHTBI.

T ATomuan
Anement | Homep Macea neKTpoHHAsA KOHPUTypaws
JIntuii 3 6,941 1522s!
Harpuii 117 |23,9898 | 1s?2522p%3s'

Kamii 19 39,0983 | 1522522p"3573p4y!

Pybuaumii | 37 854678 | 15°25°2p®3s573p°3d 452 4p" Sy’

Lleaunii 55 132,905 | Ls?25°2p*35°3p"3d *4s°4p 4l 552 5pP6s’

®dpanunii | 87 [223] 157252 3573p" 3 45 4p V4 5525 p" S 6 6p T

ATOMBbI LIEIOYHLIX METAJUIOB HMEIOT Ha BHEUIHEM SHEPTETHYECKOM YPOBHE Mo

OHOMY 2JICKTPOHY. KOTpr[ﬁ NPH XHMHYECKHX peaKLHAX NErKo TEPAIOT MO CXeMe!
Me - é — Me* .

CJ’IC.KOBaTeI]LHO, LIETOYHBbIE METAJLThl ABJISIOTCA CHIILHBIMH BOCCTAHOBMTENA-
MH. OHH TNPOABJIAIOT MOCTOAHHYIO CT€MEHb OKHCIICHHA, paBHYIO +1. Mckmouennem
ABJIAIOTCH BOJOPOIHbIE COEIHHEHHS 1UEIOUHBIX METALIOB — Zudpuost (X hopMmyra
—RH). B ruapuaax cTeneHb OKHCIeHHS IETOYHBIX METALIOB paBHa —|.

Pajmycbl aTOMOB LIEJIOYHBIX METAIIOB BO3PACTAIOT OT JHTHA X (paHLUIIo: B
3TOM K€ HaMpasJIEHHH BO3pacTaeT H MeTA/UTHYECKass aKTHBHOCTDb 3JIEMEHTOB. Ito
o6bAcHseTCA TeM, YTO ¢AHHCTBEHHBIH 3JIEKTPOH BHELUHETO CJIOA Y KaXKJA0ro rnocie-
AYIOLIEro 3JIeMCHTa HaAXOJHTCA BCe Janbllie OT Ajapa. naanmoneﬁmue €ro ¢ aapom
oc.uaSeBae'r, a4 3HAYHT, pacTeT cnocobHOCTD K oTaaye 3TOro 37eKTpoHa.

B npupooe 1we101Hble METAIUTB] BCIEACTBHE OYeHb JIETKOI1 OKHCIAEMOCTH BCTpE-
Hal0TCA HCKIOUUTEBHO B BHE COSMHEHHIT.

Kavuecmeennoir peakyueit Ha MOHBI MENOYHBIX METAILIOB CITYXXMT peakilus Ha
MjlaMs: OHH OKpAlMBAIOT IUIaMs-B Pa3/IHYHbIC 11BETa: IMTHII — KapMHHOBO-Kpac-
HbIH, HATPHI — XeTbIA, KaMHi — (HomeToBbIH, pyOHAHHA — CHHEBATO-KPACHBIA,
11€3HH — CHHHH, |
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I.I.InapranKa no XMMUH

CroiicTBa MIE/I0YHBIX METAIIOB

Ousiteckne csoiicTsa. LLenounsie MeTiuuisl o0a1a10T MeTAIUIHYECKHM OIIECKOM,
KOTOpPbIH MOXHO Hab/I0AaTL Ha cBeXeM paspese Metawta. Ha Bosayxe Grectsautas
MOBEPXHOCTL META/LTa ObICTPO TYCKHEET Be/IeACTBHE OKHeneHHs. LLlenounble MeTasubl
XAPAKTEPH3YIOTCA HE3HAYHTENLHOH TBEPAOCTLIO, MANIOI MIOTHOCTLIO H HI3KHMH
TEMTEPATYPAMH MIaBleHHA W KuneHus. HanMeHblyio NI0THOCTL MMeEET JINTHI,
CAMYH0 HH3KYIO TEMMepaTVpy TulaBjeHHs — (hpaHLHii.

Xumieckne cBoiierBa. LLlenounbie MeTamb! obnagaT 00bWON XHMHYECKOI
AKTHBHOCTBIO, B3aUMOIEHCTBYIOT MOYTH CO BCEMH HeMeTallnaMH. MIX Beicokas XHMH-
yecKas AKTMBHOCTh 00 YCIIOB/IEHA B MEPBYIO oYepeah HU3KMMH 3HaYeHHAMH DHEPrHH
HOHI3ALMH UX ATOMOB — JIETKOCTBIO OTAAYH MMH BAJICHTHBIX 271eKTpoHOB. [lpn
9TOM 3HEPrHsi HOHH3a1lMH YMeHbLIaeTes NPH Mepexoie OT IMTHA K Le3Hio. Obpazyior
OCHOBHbIE OKCHILI cocTaBa R ,O, npHueM HX OCHOBHOCTH VBETMYHBAETCS OT JIMTHA K
(panumio. CocTaB ruIpoKCHAOB BpaxaeTes Gopmynoit ROH. Do pactsopumsie
ocHoBaHusA — wiesoyH. Lllenounbie MeTamIbl XpaHAT NOJ ClI0EM KEPOCHHA, TaK Kak
Ha BO3/yXe OHH BblcTpo okMensioTes. Py6uauii u uesnii caMoBoCIIIaMeHAIOTCA Ha
BO3yXe, IMTHH, HaTpHii 1 Kaauil 3aropaloTes npH HeOoIbIIOM HArpeBaHWH. TosbKko
JMTHI, cropas, o6pasyer okeua LiO. OcransHble weno4Hble METAILIB! NPeBpPalla-
10TCsl B NEPOKCHIHbIE coetHenns: Na,0,, K,0,, Rb,0,, Cs,0,.

1. PearupyioT ¢ HeMeTa/UTaMH — FATOreHAMH, Cepoii, KUEIOPOAOM, BOJOPOAOM:

a) 2Na +Cl, — 2NaCl ; 2K + Cl, — 2KCI (xnopuast);

6) 2Na + 8 — Na,$; 2K + S — K,S (cympuap);

B) 2Na + O, — Na, 0,; 2K +0, -5 K0, . (mepekmen);

r)2Na+H. - 2N:1H 2K + H - 2KH (ruapuapi).

2. BBITECHSIOT BOAOPO] M3 BOJIbI, CTIMPTOB, KMCIIOT:

a) 2Na + 2H,0 — 2NaOH + H, T;2K +2H.,0 5 2KOH + H. T;

6)2CHOH+'?Na—>2CHONa+H T ’CHOH+2K—>"CHOK+H T.

3nemeHTbl rnaeHoi nogrpynnei II rpynnes

B cunasnyio nodzpynny H zpynnst BXoJAT 3eMeHThI GePHILIHI, MATHHIH, KaJlbLUMii,
crpoHuMii, bapuii 1 paui.

Daement | Homep A:.:T:Tﬂ DuiekTponHas Kondurypaums
Beprmmnii 4 9,01218 | 15724*
Maruuii 12 24,305 | 1s5°2522p"35°
Kansimit 20 40,08 | 15°2622p"3573p%4s*
CrpoHunii | 38 87,62 | 1522522p"323p0 3" 524 p° 5s7
Bapnit 56 137,33 | 15°2%2p%3573p 3l V4524 4d" S5* Spt6s>
Paawmii 88 226,025 | 1522572p°3573p° 3 4s>4p°4d 40 55°5p° S "65°6p° 787

Bcee 3TH 2/1eMeHTBI, KpoMe Gepuiutns, 061aJatoT APKO BEIPaKEHHLIMH METAJUIH-
YeCKHMH CBONHCTBaMH. ATOMBI 3JIEMEHTOB IJIaBHO# noArpynsl 11 rpvnnel nmeloT Ha
BHELLHEM HEPTETHYECKOM YPOBHE /1B 3JIEKTPOHA, M0ITOMY B CBOMX COEIMHEHHAX OHH
NPOSIBNAIOT CTeMNeHb OKMclleHHs +2. Bee MeTalUTb OArpYNbl — CHIILHBIE BOCCTAHO-
BHTE/H, C POCTOM MOPAAKOBOIO HOMepa HX MeTaJUTHYecKHe CBOICTBA YCHIINBAIOTCA.
DT0 cBA3aHO ¢ Bosee J1erkoi OTAaYeH IIEKTPOHA,
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Heopranuyeckas xumua

CroiicTBa 371eMenTOB riaBHoii noarpynnei II rpynne:

DusnyeckHe cBoiicTBa. B cBOOOIHOM COCTOAHHH 3JIEMEHTEI [TIABHOH noarpyn-
ne! [1 rpynnet npencrasnaoT coboii cepebpructo-6enbie BemecTsa, 6osee TBEpabIE.
YeM 1UeNI0YHbIE METAUTLI, ¢ JOBOJILHO BLICOKHMH TeMMnepaTypaMH masnexns. [lo
TUTOTHOCTH BCE OHH, KPOMeE PAaJiNsl, OTHOCATCS K JIETKHM MeTaslIaM.

Xnmirdeckne cBoiicTBa. XMMAYECKH AKTUBHbIE JIEMEHTBI, KOTOPbIE JIHIIbL HEMHOTO
YCTYNAIOT LeN0YHbIM MeTaruiaM. Kambupii. cTPOHLMHA 1 OapHil OKMCIIIOTCA Ha BO3yXe
0 okcuaoB coctaBa RO, nostoMy WX xpausT 6e3 gocryna Bo3avxa. OKcHIaM COOTBeTC-
TBYIOT ocHoBaHuA THna R(OH),. PactBopHMOCTE H OCHOBHO# XapakTep OCHOBaHUH
BO3pacTaioT 0T Gepwums k pamiio. Tak, Be(OH), — amdpoTtepHoe coemunenne. Kam-
LM, cTPOHUMIT M apHit B3aHMOIeHCTBYIOT ¢ BOJIOH MPH OOLIYHBIX YCIIOBHAX, pa3iaras-
ee ¢ 00pa3oBaHHEM COOTBETCTBYIOLUMX HAPOKCHIOB H BLIIEJICHHEM BOAOPOJA:

R +2H,0 =R(OH), + H,T.

Bepwumit ¢ Booii He B3aMMOJEHCTBYET, MarHHii B3aHMOJICHCTBYET TONBLKO NPH
HarpeeaHuu. OGpasylommecs rHIPOKCHIbI MAJIOPACTBOPHMBI B BOJIE.

Bepunnuii, MarHuit 1 ifeounozeMeTslble MeMmaLibl ¢ BOLOPOoM 00pa3yIoT rHi-
pya1 ob1eit popmynel RH,. TTpu HarpeBaHuH wesouriosemebHbie Menunb aKTHBHO
pearupyioT ¢ rajloreHaMH, cepoii, a3oToM, pocdopoM. yrnepomom:

Ca +Cl,=CaCl; 3Ca+N,=CaN,; Ca+8=CaS;Ca+2C=CaC,

B oTMune OT cosleH WIETOYHBIX METAUIOB, MHOTHE U3 COJIEH IENIOYHO3EMeNb-
HBIX META/UIOB MAJIOPACTBOPHMbI B Bode. K TakuM comaM oTHocATca KapOoHaThl,
cynbhatsl, hochaTsl M HEKOTOpLIE APYrHE

Kecmrocmp 60061 — COBOKYNHOCTE CBOHCTB, OOYCIIOBIEHHBIX COMEPIKAHHEM B
BOJIE KATHOHOB Kanblua U Mariua. Konnyectsenno onpenenserca no gopmyne:

= [Ca 1, Me™)
20,04 1216 °
rae [Ca®*] u [Mg *'] — KOHUeHTPaUHH HOHOB KAJTbLIHA W MarHus B Mr/i.’

INo 3Ha4EHHIO KECTKOCTH Pa3THYAIOT OYeHb MATKYIO BOy (KecTKocTh 1o 1,5),
MArKYI0 (kecTkocTs 0T |,5 10 4), cpeaneii xecTkocTH (3kecTKOCTL OT 4 10 8), XKecTKyio
(xecTKOCTb OT 8 10 12). oueHb KecTKylo (kecTKocThb Bbiwte 12 Maks/im). Xecrkocrh
NHTbEBOH BOMBI HE JO/KHA MPEBLIATE 7 MIKB/I.

" O6mAas HKecTKOCTh

BOJIBI
Kapéonamnan (spemennas) Hekapbéonamuaa (nocmofHHas)
acecmxocmb o0ycnoBneHa npu- HEECMKOCMb — KECTKOCTb, 00YC/IOB-
CYTCTBMEM B BoAe ruapokapbo- NIEHHAA COJIEP)KAHHEM B BOJE CyJib(a-
HATOB KaNbUMA M MAarHus TOB M XJIOPH0B KaNbLUHA H MarHug

Cnocodsl ycTpaHeHHa
HKECTKOCTH BObI

— l T~

Kunsauenne H3secTkoBbiii cnocob KarnouuTneiii cnocob
(ycTpaHseT BpeMeHHYI0 (yctpanset oburyio (ycTpanset obuIyio
JKECTKOCTS) JKECTKOCTB) JKECTKOCTB)
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Winapranka no xumMuu

InemenTsbl rnasHoi nogrpynns 111 rpynnsi

["masuyio noarpynny Il rpynnel cocTapnsior HneMeHTs! GOp, ANIOMUHHIL, ran-
JIMH, HHOMI W Tarmii.

AToMHas
Inement | Homep Macea DnexTponnas KoHHrypauus
Bop 5 10.81 15°25%2p!
Amomunuii | 13 26,98 15225°2p"35%3p'
Tanmi 21 69,72 1572525352 3p 3" 454’
Wuami 49 114,82 15°25°2p%3523p° 3 45> dpAd' 55° 5p'
Tannmii 81 204,37 15°2522p° 3623 p 3 s> Ap° 44552 5p° S 6576

OHH OTHOCATCA K p-371eMeHTaM. ATOMbI 3/IEMEHTOB MOACPYNNbI HMEIOT 110 TPH
3/IEKTPOHA HA BHELIHEM SHEPreTHUEcKOM YPOBHe. B XHMHUeCKHX cOeTHHEHHSAX Npo-
SIBJISIOT CTENeHb OKHCIEHIIs, paBHYIO +3, X0Ta 60p MOXKeT NPOSBIIATE CTeTeHk OKHe-
nenns —3. [ins Taris nanBosiee yCTORYMBOI SIBISETCH CTENEHb OKMCTIEHHS +1.

XuMuyeckie cBoOiiCTBa 3/1eMeHTOB rasHoii noarpynne! I rpynnes

MeTaumnyeckHe cBoicTBa 3MemeHTOB raBHoi noarpynnel I rpynner ocnabe-

BalOT M0 CPaBHEHHIO C JJleMeHTaMH rinaeHol nomrpynnet I1 rpynnei. Tak, 6op oTHo-
CHTCS K HEMETAUIAM H HMeeT HanboJTbLUYIO SHEpPrHIO HOHM3alLH B noarpynne. C Bo3-
pacTaHHeM 3apsda sapa dHeprHs HOHH3ALMH ATOMOB yMeHbLIAETCS H MEeTUUIHYeC-
KHE CBOICTBA YCHIMBAIOTCA. ATOMHHHIT — MeTavl, XoTs ero ruapoxkcia obnamaer
ampoTepHbiMH cBoficTBaMu. Hanbosee cHbHO MeTALTHYECKHE CBOHCTBA BLIPAXKEHbI
Y TAUTHSA, & B CTEMeHW OKUCIeHNA +1 OH 6IIM30K K LUeJIoYHbIM MeTaruiam. Bee anemen-
Tbl NOArPYNNbl 00pasyoT okciapt THNa R,O,, MM OTBEYAKOT MMAPOKCHAB COCTaBA
R(OH),. Bop sB1seTca KHCIOTOOGPA3YIOIWNM 3IIEMEHTOM, He 06pasyeT MoJIokKHTeb-
HO 32psiKeHHBIX HOHOB B BOAHBIX PAcTBOPax. '
C Bonoponom 3/eMeHTsI rnaBHoii noarpynnst 1 rpynnel HemocpeacTBeHHO He pea-
rupyioT. bop o6Gpa3zyeT neryune BoJopoJHble coeuHeHHss — Gopanbl. [Muapua amo-
MMHHS — MOJTHMEPHOE TBEPIOE BelllecTBO, Bee 3/1eMeHThI NOArPyNibl NPH MOBbILIEH=
HOH TeMmrnepaType pearupyioT ¢ KHCIIOPOJOM M IPYTMMH HemeTaruiaMH. Hanpumep,
4B + 30, 2700°C 2B.O,.

XHMuueckas cBa3b B okcnje 6opa KOBAIEHTHas; 3TO KHCIOTHBIA okcna. Emy
cooTBeTcTBYeT GopHas kucnota H,BO,. OcTanbhbie aneMeHTbI rpynmbl obpasyioT
HOHHbIE OKCHJbI, MpOsBIAIOIIHe aMpoTepHbIe cBokcTBa. COOTBETCTBYIOLIHE THA-
POKCHIbI TaKXe aM(pOTEpHBI. DNIEMEHTBI NOArPYNNb 60pa pearHpyloT o MHOTHMH
MeTanaMH, obpasys nutepmetarvmmast. Hanpumep, 3A1+ Ni = NiAl,,

ANIOMUHUIA W ero coeUHEHUA

Amomunuir. ®usudeckne cBoiicTea. UHCTHIN amoMHHME npeacTaBnseT coboi
JIerkui cepedpHcTo-Deblil MeTalu1, 04eHb IUIACTHYHBIH H KOBKHH.

[Tocne cepebpa M MeOH METAIUIHYECKHIT aMOMHHHH — IyYIIHH NPOBOIHHK
3NleKTPHYECTBA U TemIa

XumirieckHe cBoiicTBa. ATIOMMHHI CPABHUTENIBHO JIETKO OTHAET BAJIEHTHbIE
37IEKTPOHBI, NPOABIAA BOCCTAHOBHTE/IbHBIC CBOHCTBA. MeTa/uinyeckue cBoicTBa
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Heopranuyeckana xumua

aMOMHHMA Boltee cnabble MO CPaBHEHHIO € LWIENOYHBIMH H LIETIOYHO3EMEBHLIMH
MeTa/UTaMH. B pady cTaHZapTHLIX MEKTPOIAHBIX NMOTEHIMAIOB aJIOMHHHHA CTOHT
nepe/l KeJIE30M H 110 AKTHBHOCTH GIIM30K K LIENI04HO3EMEIbHBIM MeTalIaM.

YHCThIil a/IOMHHHI YCTOMYHB Ha BO3/IYXe, B ropsuci H XOI0HO# BOJE, B KOHLEHT-
PHPOBaHHBIX CEPHOH M A30THOH KHCIOTaX. ITO OOBACHAETCH TEM, YTO HA MOBEPXHOCTH
AMOMHHHA 06pa3yeTcs MPOYHAs 3aUITHAS UTeHKa OKCH/Ia AMOMHHHS, KOTOopas nipe-
NATCTBYET JasbHefllleMy B3auMozefcTBHI0. Ecln OKCHIHYIO MIIEHKY pa3pyUIHTh, TO
aMOMHHHIA aKTHBHO pearupyet ¢ Bojoii: 2A1 + 6H,0 = 2AI(OH), + 3H1T.

OuuieHHBIA ATIOMUHUI TAaK XKe JIETKO pearnpyeT ¢ pa30aBlIcHHBIMH pacTBOpamMHu
kuenoT: 2Al + 6HCI = 2A1C], + 3H3T.

Ha xonoze AmOMHHHI He B3aHMOZEHCTBYET C KOHLUCHTPHPOBAHHBLIMH CEPHOI H
a30THO# KucIoTaMi.C ropAYMMH PacTBOPaMH 3THX KHCIIOT aJIFOMHHME pearupyer,
HO BOOPOA NPH 3TOM He BbIJETACTCA:

Al + 6HNO, = AI(NO,), + 3NO, + 3H,0.

AmoMHHHIi BCTYTaeT B peakiuio ¢ ranoreHamu: 2A1 + 3Br, = 2AlBr,

B npucyTcTBHH BJarH B KayecTBe KATANM3aTOpa MOPOLIOK aMOMHHHMA GypHo
pearupyer ¢ fiofom: 2Al + 31, = 2All,

IMpy Bricoknx TemnepaTypax (700-2000°C) aymoMHHKI BCTYNaeT B Peaxmuio C
cepoii, a30ToM M YTIeposioM, o6pasys cymbdua ALS,, nutpun AIN H xapbua Al C,
COOTBETCTBEHHO. . .

AJIOMMHHIA TTIETKO PACTBOPAETCA B LIENIOYAX, [IPH 3TOM 06pa3yioTcs aIOMHHATBE
2Al + 2NaOH + 6H,0 = 2Na[Al(OH) ] + 3H2T.

ITpy HarpeBaHHH MOPOLIOK ATFOMHHHA BOCIUIAMEHACTCA H CrOpaeT OCIeNHTeNb-
HBIM MaMeHeM: 4Al + 30, = 2A1.0,.

TIpw 5ToM BEIIENAETCA GOMBLIOE KOTMHECTBO JHEPTHH. 3T 0COBEHHOCTS ATIOMH-
HHS UIHPOKO MCTIONB3YETCA IS NOJTyueHHs pa3fIHYHbIX METaJUIOB H3 OKCHIIOB MyTeM
BOCCTAHOBIIEHHS UX AIOMHHHEM (aJIIOMOTEPMHS)

Oxcuo anomunus. Pusnyeckue cpoiictsa. benoe, TBepaoe, HepacTBOpUMOE B
BOfI€ M OY€Hb TYFOIUIABKOE BellecTBo. [IpHpoAHble KPHCTAIUIBI OKCHAA AIOMHHHA
(xopYH), OKpallieHHbIe B pa3HbIe LIBETA 32 CHET MPHUMECEii, OTHOCATCA K AParoLlieHHbIM
KaMHAM (candupbl, aMeTHCTBI, pyOHHbI) .

Xunnrueckne cBoiicTBa. OKCHII AIOMHHHS He PacTBOPSAETCA B BOZIE M HE pearHpyer
¢ Her. On amboTepeH. T. €. B3aMOAEHCTBYET M C LEJIOYaMH, H ¢ KHCTIOTAMH:

a) C COJIAHO KMCIOTOM:

AlLO, + 6HCI = 2AICI, + 3H,0;
©) Npu cIUIaBIEHHH C TBEPABIM THAPOKCHIOM HAaTPHA:
ALO, + 2NaOH = 2NaAlO, + H,0;

B) C PaCTBOPOM I'MIPOKCHIA HATPHS:

AlLO, + 2NaOH + 3H,0 = 2Na[Al(OH) }.

SABnasck aMpoTepHbIM cOeHHEHHEM, OKCHA JIOMHHHA MOXET B3aUMOeiicTBO-
BaTb HE TOIBLKO € KNCIIOTaMH H LLETIOYaMH. HO H ¢ KapbOHATaMH ILENOYHbIX METAJUIOB
(npu cnnasnennn). Al,O, + Na,CO, = 2NaAlO, + CO,.

a TaKKe ¢ KUCIILIMM COJIAMH (IIPH CIUIaBJIEHHH):
AlO; + 6KHSO, = Al(SO), + 3K,SO, + 3H,0.

Tudpoxcuo amomunus. Pisirieckne cBoficTa. CBeXXeocaXIeHHBIH TMIPOKCHI
AMOMHHHA MpeAcTaBuAeT coboii Genelii cTymeHHCThIA OCaZOK, HEPAaCTBOPHMBII B
BOJIE, HO JIETKO PACTBOPHMBIH B KMCIIOTaX H CHJTLHBIX LIEIOYAX.

3. 3ak. 482
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I.IJnapram(a no XuMuun

Xuvieckne csoiicTBa, [HAPOKCHT AIOMIHRIS HMeeT aMboTepHblii XapakTep,
XOTSl KAK KHCJIOTHDBIE, TAK H OCHOBHbIE CBOIICTBA BLIPAKEIIL] Y HEMO OYeHb CIado:

a) AI(OH), + 3HCI = AICI, + 3H,0; AI(OH), + 3H* = Al + 3H ,O;

6) AI(OH), + NaOH = Na[Al(OH),|; AI(OH), + OH- = [Al(OH) |-.

Kak BHHO W3 NpUBEIEHHBIX YpaBHEIHI peakiiii, B KHcloii cpee npeobnataet
non AlI**, a B 1enouHoil npenMyILiecTBEHHO 06pazyeTes HOH [AKOH) |-, on sBngercs
Hanbosee yCTOHYHBBIM.

Metannbl no6ouHbIx noarpynn

K meraniam nobounsix noarpynn nepuoanyeckoii cicremst J.H. Meneneesa
OTHOCATCA BCe d- U f~2.1e.Mermmbl.

d-3;1esmenmpt — 3TO JIEMEHTB], B ATOMAaX KOTOPBIX [POHCXOIHT 3aMOJHEHHE
MeKTPOHAMH d-0pOHTaNel MpeanociIe Hero aHepreTHIeckoro yposus (3d B uer-
BEPTOM Nepioe, 4d B nAToM 1 5d B L116CTOM); OHU ABIAIOTCA MEPEXOAHBIMH MEXKILY
s~ H p-3NieMeHTaMH, BaleHTHBIMH 27eKTPOHAMH aTOMOB d-3JIEMEHTOB SIBJIAIOTCS
$-3TIEKTPOHBI BHELIHETO H ¢/-27IeKTPOHBI TPeJIBHELIHErO YPOBHS.

DJIeKTPoHHBIE KOHPUIYPALIII 1 BANEHTHOCTH d-21eMEHTOB

ATomubiii JnekTponnas Koudurypanus IMpossnsiembie
HOMep aement BaJIEHTHBIX OpOHTAIeii BAJIEHTHOCTH
1 2 3 4
| psig nepexoaHbIX MEeMEHTOB ( 4 nepro)
21 Sc 3d'45? +3
22 Ti 3P 4s? +2, +3, +4
23 \i 3P4yt +2, +3, +4, +5
24 Cr 3d4s! +2, +3, +6
25 Mn 3dP4s? +2, 43, +4, +6, +7
26 Fe 3d4s? +2, +3, +6, +8
27 Co 3d'45? +2, +3
28 Ni 3dt4y? +2, +3
29 Cu 34y +1, 42, +3
30 Zn 3d"4s? +2
2 psid iepexoAHbIX eMeHTOB (5 nepno)
39 Y 4552 +3
40 Zr 4587 +4
41 Nb 4l' 58" +3, +5
42 Mo 4el’55 +2, +3, +4, +6
43 Tc 4el5s5* +3, 44, +7
44 Ru 4’55 +4, +6, +7, +8
45 Rh 4dF5s' +3, +4
46 Pd 4d'5s" +2, +4
47 Ag 454" +1, +2
48 Cd 4557 +2
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1 2| 3 | 4
3 pAjl NepexoIHbIX 3J1eMeHTOoB (6 nepno.)

57 La S5d'6s* +3

72 Hf 5d6s* +4

73 Ta S5d*6s* +3

74 W Sd*6s” +4, +6

75 Re SdP6s” +2, +3, +4, 45, +7

76 Os Sa6s* +4, +6, +8

77 Ir 5d'65* +3, +4

78 Pt 5dP6s' +2, +4

79 Au Sd'°6s! +1, +3

80 Hg 5d"6s? +1, +2

B npupode d-onemeHThl BCTpeyaloTcs Kak B ¢cBOOOJHOM BHIe, TaK M B BHIE
PAITHYHBIX coeMHeHNE. B cBOBOHOM BHIE BCTPEHAIOTCH H1420podnsle Memd.-
bt — cepebpo, 3010To, NIATHHOBLIE METAIUTH (PYTEHHH, pOauil, Na/UTaani, OCMHIA,
HPHHKI H IIATHHA). :

Xuwwuueckue cgoitemea d-31eMeHTOB OYeHb Pa3HOOOPa3HBL. 3TO CBA3aHO ¢ HAJIN-
yueM GOJILIIOro YHUCIIA BaTIeHTHBIX opOHTasiei. O6LMM U HHX ABIISETCS TO, YTO BCE
OHH ABJIAIOTCA MeTamaMH. CpeaH HHX ecTh A0BOJILHO AKTHBHLIE, KOTOPbLIE CTOAT B
Py CTAaHOAPTHLIX JIEKTPOAHBIX MOTEHLINAIOB JIcBee Bofiopoaa. Hanpumep, xemneso.
XpoM, MapraHenl. BraropoaHsie MeTaUibl OTIHYAKOTCA HU3KOH XHMHYeCKOH aKTHB-
HOCTBIO. OHH HE OKHMCISIOTCS KMCIOPOIOM /1aXe NPH MOBbILIEHHBIX TEMIEpaTypax,
HE BCTYNAIOT B PEaKIHIO ¢ KHEoTaMmil. UToObl nepeBecTH B pACTBOP MHOTHE H3 HHX,
Tpebverca, uyToObl B pacTBOpEe NPHCVTCTBOBATIH OHOBPEMEHHO OKHCIINTENTb H KOM-
nnekcoobpasopaTens. HanpuMep, ars pacTBOpeHHA 3010Ta HCMONB3YETCA LlapcKas
BOJKA, IAe XJIOPHI-HOHBI ABIAIOTCA KOMIUIEKcoobpa3soBaTenem:

Au+HNO,  +4HCIl=H[AuCI]+ NOT + 2H,0.

3xom

Meneszo

BxomuT B cocTaB nobouHoit noarpynnet VI rpynnei 1 oTHocHTes K nepexoa-
HbIM MeTaJLTaM. 3TOT 3/1eMeHT PAcoJIOkKeH B UETBEPTOM MepHO/ie MepHOIHYECK Ol
CHCTEMBbI, CIe10BATEIILHO, €r0 ATOM COTEPXKHT YeTHIPE YIEKTPOHHBIX cros. Hemezo
OTHOCHTCA K d-3TIEMEHTAM, ero MJIeKTpoHHas KoHHrypatma — |522572p 3523p0 3%y,
HMmes Ha nocneaHeit 4s’-op6HTany Ba 3MEKTPOHA. XKENE30 JTIETKO OTJAET UX B
XHMHYCCKHX Peakuiax, obpasys COeAMHEHHS CO CTeNeHbio oKMciaeHns +2. YTobwl
00pa3oBaTh COEHHEHNA, T ¢ CTeNeHb OKMCTIEHHS BILIE, ¥ 3TOrO HIEMEHTA JOJDKHBI
y4acTBOBaTh B 00pa3oBaHUM CBasel 2JIeKTpoHbI 3d-opbutann. Takum obpasom,
OT/AaBas TPH 37IEKTPOHa (TBa BHEIIHHX H OHH C NPEANOCIEIHErO FHEPIeTHYECKOI 0
YPOBHSA), XeJ1e30 NPOABNAET CTENeHb OKMCeH s +3,

Dizneckne ceoiicTa. Trxensiii cepebpHcTO-Gelblii MeTaUT ¢ BLICOKOI TeMre-
paTypoii nnasnenns (1539 °C). ObnagaeT XOpOUIHMH MEXaHHYECKUMH CBOMCTBAMMK:
50Mb110ii NPOYHOCTLIO, CMOCOBGHOCTHIO K NPOKATHIBAHHIO, KOBKE, LUTAMITOBKE. XKe-
71€30 JIErKO HAMarHM4YHBAETCH M PA3MAarHNYHBACTCA.

3*
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I.llnapranka no XuMuu

Xummueckite ¢poiictea. Jeneso oTHOCHTCA K uHC/Y AKTHBHBIX MeTALIOB. OHO
NErKo BCTYNACT BO B3ANMO/ICHCTBIE ¢ CONSHOIT 11 pa3zbaBieHoi cepHOIT KHCIOTAMH,
BbITeCHAS Bonopoa i obpasys comn. Hanpumep, Fe + 2HCI = FeCl, + H:T.

KoHLUEHTPHPOBAHHBIE CEPHAS H A30THAS KHCIOTHE PEATHPYIOT € KEMe3oM NpH

HarpeBaHHH!

Fe + 4HNO, = Fe(NO,), + NO + 2H.O.

B 0ObIuHBIX YCIIOBHSAX KEJE30 ¢ 3THME KHCIOTAMH He pearnpyer.

OuiueHHOe OT OKCIIHOI MJIEHKH, JKeTe30 BbITECHACT CBHHELL ONIOBO, Mellb, ce-
pebpo. PTYTh H 30710TO W3 PacTBOPOB HX coneif.

Hanpumep: Fe + CuSO, = Cu + FeSO,,

B aTMoc(epe KHCTOpOAA #ene30o TOPHT APKHM MilaMceHeM. obpasys oKamH-
Hy — okcra xesnesa (I1, 11):
3Fe + 20, = Fe,0, (FeO - Fe,0)).
IMp1 narpeBaHI xKefTe30 B3alMOJEIICTBYET ¢ XJIOPOM 11 Cepoii, JaBast ol
2Fe + 3Cl, = 2FeCl;

Bewecto | @u3nyeckue cBoiicTa Xumuseckise csoiicTa
Keneso Tskenpiii cepebpiic- Keneso oTHocHTEA K HIICIY AKTHBHBIX
TO-OeNbIi MeTasn ¢ meTannoB. OHO JIErKO BCTYNAeT BO BIaH-
BbICOKOI1 Temmepa- MojeHcTBHe € cousnoil uo pa3dabiennoil
TYpoii raenenns CepHOIl KHCITOTAMM, BbITECHAS BOAOPOA [
(1539 °C). Obmaaer obpasys conn. Hanpuaep,
XOPOLIMMH MeXaHH- Fe + 2HCI = FeCl, + H,T.
yeckiiMi cBoifcTBamit: | KOHLEHTPHPOBAHHbIE CEpHASL M A30THASA
B0bILOI NPOYHOCTHIO, | KHETIOTHI PearHpyloT ¢ KeJIE30M NPH Ha-
CMOCOOHOCTBIO K NPO- | FpeBan:
KaTbIBaHUIO, KOBKE, Fe + 4HNO, = Fe(NO,), + NO + 2H,0.
wramnoeke. Xeneso B 0BbIunibIX YOTOBHAX JKeNe30 ¢ I THMH KHC-
JIETKO HAMATHIYIBAET- | JIOTAMM He pearHpyert.
ca ¥ pasmarnnunBaercs | OUHILIEHHOE OT OKCHAHOIT MIEHKH, XKerTe30
BBITECHSIET CBHHELL, OJIOBO, Melb, cepedpo,
PTYTh H 30;10TO I3 PACTBOPOB HX COJIeii.
Hanpumep:
Fe + CuSO, = Cu + FeSO,.
B atmocdepe Kuciaopoaa xkese3o rOpHT
APKHM TUTaMeHeM, 00pa3lys OKaJIMHY — OK-
cua xkenesa (11 ITI):
3Fe + 20, = Fe,0, (FeO - Fe,0).
TIpH HATPEBAHMH KeNe30 B3IAHMOIeHCTRY-
eT C XJIOPOM H cepoid, JaBasi CONH:
2Fe + 3Cl, = 2FeCl,
FeO YepHelii, terko okue- | [posisiseT cBoiicTBa OCHOBHOIO OKCHAA:
JIAFOILHHACA NOPOLIOK FeO + 2HCI = 2FeCl, + H:T.
B Boze 11 wenodax He pacTBopseTcs
Fe,O, IMopouwok oT TemHo- | O6anaer aMpoTepHLIMH CBOICTBAMIL:
o KPacHOro 0 YepHOI'o Fe,0, + 6HCI = 2 FeCl, + 3H,0;
uBeTa Fe,O, + 2NaOH '= 2NaFeO, + H,O
CIuUIaB
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Beutecto | @iuieckne cpoiicTa Xumnuecxite cBoiicTBa
Fe,O0, Bypslii MuHepas Obnajgaer amboTepHbIMI CBOHCTBAMY:
(MarseTHT) Fe,0, + 6HCl = 2 FeCl, + 3H,0;
: ’ Fe,0, + 2NaOH '= 2NaFeO, + HO
CTUIAB
Fe(OH), Benwlii mopowok ObnanaeT aMpOTEPHBIMI CBOTICTBAMM:

Fe,0, + 6HCI = 2 FeCl, + 3H,0;
Fe,0, + 2NaOH £ 2NaFeO, + H,0

. . cniaB
Fe(OH), [Mopowoxk 6yporo napokcua xenesa (111) obnagaer cnabo
LBeTa BbIpasKeHHOH aM(OTEPHOCTLIO!

Fe(OH), + 3HCI _'_ FeCl, + 3H,0;
Fe(OH), + NaOH ___ NaFeO, + 2H,0
CIUIaB

Bopopon

DnexTponnan kondurypams. Bo1opoa HMeeT TONBKO OJHH 3JIEKTPOH, (hopmyma
371eKTPOHHOI KoHurypauun 1s'.

Ioayuenwue. [loayuenue odopoda ¢ rabopamoput.

B nabopaTopHbIX YCIOBHAX JUIA NOMY4eHHA BOJOPOAA HCMOMNb3YIOT cleAyloLHe
MCTO/BI:

a) B3auMOo/eHcTBHE LIMHKA ¢ pa3daBlIeHHOH COISHON MIIH CepHOl KHCIOTOR:

Zn + 2HCI = ZnCl, + HQT;

6) B3aMMOEICTBHE KANLLHA ¢ BOJION:

Ca + 2H,0 = Ca(OH), + H,T;

B) B3alIMOJeIiCTBHE AJTIOMHHHSA W KPEMHHA ¢ pacTBOPAMH LueToYeii:

Si + 2NaOH + H,0 = Na,SiO, + 2H,T;

r) JeHcTBHE MAPHIA KATbLUHA Ha BOIY:

CaH, + 2H.O = Ca(OH), + ZHiT.

B npoxsiuiennocmu BogopoA NoJy4arT H3 MeTaHa:

CH, +2H,0 = CO, +4H,T.

Boopoa N0y aloT Takke NpH HICKTPOIII3E BOAHOIO PAcTBOpA XJIOPH,IAa HATPHA
1 NP KPEKHHTe He(TeNPOIyKTOB

(Dusnueckie cvoiicTBa. Bogopoa — OecuseTHblil ras, He uMeloLMii 3anaxa. 3T1o

" camMblif JIETKMii U3 Beex ra3oB; oH B 14,5 pa3a nerve Bosayxa. B Boe Bogopo nnoxo

PACTBOPHM, HO B HEKOTOPBLIX MeTaruiax (HHKeTb, MajaNajuid, MIaTHHa) cnocobeH
PACTBOPATLCSA B 3HAYHTENILHBIX KONUYECTBAX

Xumudeckne cBoiicTBa. Boaopon nposBisieT ABOICTBEHHYIO XMMMYECKYIO
PHPOZY, MPOABIIAA KAK OKNCIHTEIBHYIO, TAaK W BOCCTAHOBHTEIBHYIO CMIOCODHOCTD.
XHMMHYECKHE PEaKLIHH ¢ BOJIOPOLAOM YaLLE BCEro NMPOTEKAIOT NpPH NOBLILIEHHOH TemIie-
patype. Hanpumep, Bolopoa ropHT B kiciopofig, obpasys somy: 2H, + O, = H,0.

Bojopoa pearupyeT ¢ Xn10pom (Ha CBETY €O B3PLIBOM). 00pa3ys XUIOPOBOAOPO:
H, + Cl, = 2HCl.

Ipu nponyckanun BOJOpOAA HAA paciiiaBleHHOIT cepoii obpa3yeTca raszoob-
pasHblii cepopogopoa: H, + 8 = H,S.

37




I.llnapranka no xuMuu

Bogopon cnocoBel BOCCTAHARINBATE MHOTHE METAUIBI 113 11X OKCILA0B. Peakius
uzteT npi Bbicoxoii remneparype: CuO + H, = Cu + H,0.

DTO OKHCIIUTEIbHO-BOCCTAHOBHTENLHAA PeakLis, Te BOAOPO], OTAaBas OHH
3/IEKTPOH, NposABIAeT cpoiicTsa Bocctanoputens: H, - 2e- = 2H" Cu’* + 2e- = Cu®.

[pumenenite Bogopoaa. Bopopoa npHMEHsIOT B METAJUTY prii /UIsl BOCCTAHOBIIC-
HIS HEKOTOPBIX LBETHBLIX METAILIOB H3 HX OKCII0B, [/TaBHOE NplMeHenile BOAOPO
HAXOAHT B XHMITUECKOH NPOMBILUICHHOCTH JUIS CHHTE3Q aMMIQAKA, JUTA NOTYUeHIs
METHIIOBOTO CITHPTA W APYTHMX OPraHM¥ecKiX coemiHeHuii. Boxopo nernonksyior
NPH THAPOTEHH3AUMH KUPOB, Yyt U HedTH. TIpH rHAporeHH3alHn yris o HedTH
HH3KOCOPTHBIE BH/IbI TOMUIHBA NMPEBPAILAIOTCS B BBICOKOKAYECTBEHHAIE,

Boaopoa Menonib3yioT IS 0XJ1aXACHHA FeHCPATOPOB JJIEKTPHYECKOro TOKA, a
€ro H30TOIbl HAXOAAT NpHMEHEHHE B ATOMHOI1 2HEPIeTHKE

lanoreusl

K ranorenam otnocares grop, Xaop, OpoM, {101 1 MoIyHeHHBII 1ICKYCCTBEHHBIM
MyTeM, He BCTpevalolHiics B IPUPOe acTat.

AToMHas
nement | Homep wacea DaexTpoHnas Kondurypamus
DT1op 9 18,9984 15°25°2p°

Xitop 17 35,453 157 24°2p°35°3p°

Bpom 35 79,904 15°25°2p°3523p"3d " d5dp*

Hon 53 126,90 15225°2p°3523p"3d 4524 ptdd " Sx* 3p*

Acrat 85 1210] 152257 2p53523p3d x4 prdd 44552 5pt 5d 6576 p°

" Haxoanenne B npupoae. B nppoe rasioretbl BCTpEMAKOTCA B BUIE COJIE rajo-
TeHOBOJOPO/IHBIX KIICIIOT. :

@uuveckne cpoiicTea. PDHIMUECKHE CBOIICTBA FATOTEHOB 3aKOHOMEPHO H3IMEHS-
H0TCA € POCTOM 3apsa aToMHOro aapa. Tak, prop v x710p —ra3el, OpoONM — KHIKOCTS,
Hoa — TBepJOe BellecTBO.

Xumuyeckue cBoiieTra. PeakiioHHas criocofHOCTb FaNioreHoB CHIXKARTCH B PALY
F — Cl— Br — I. CambIM aKTHBHBIM U3 rasioreHos sBnsietcst prop. 1o epapHeHno
¢ OPYrHMH TATOre¢HAMH OH 1IMeeT Masblii aTOMHbIT pamiyc 1 criocoden cuabHee
NPHTATHBATL HEOCTAIOILHIT YIEKTPOH.

lanorens! oopasyioT Bogopoaubie coeaunenns: HF, HCI, HBr, HI. Boaurle
PACTBOPbI 3THX COEAMHEHHH ABIIOTCH KHetoTaMH. Cuna kuestor B psigy HF —HCl —
HBr — HI vBemunpaeTes, Tak KaK ¢ yBelHYeHHEM Pajiyca aTOMa SHEpPrus cBAsH
YMeHBLIAETCS 11 HOHBI BOJOPO/IA Jlerye oTilenisitoTes. [[asorensl MOryT BCTynars B
PEAKLHI CO CTIETYIOIHMIT COEAMHEHHAMH:

a) ¢ Bogopogom. Hanpumep, F, + H, = 2HF + Q.

DTop B3AHMOIEHCTBYET ¢ BOACPOIOM B TEMHOTE, XJIOp — TPH CHITLHOM OCBe-
ueHHH, GPOM H 1101 — NpH HarpeBaHHuM:

6) ¢ metasutamn. Hanpumep, 2Na + Cl, — 2NaCl.

DT peaKLH MPOTEKalOT OLICTPO, ¢ BbiIeIeHHEM DO/bIIOrO KOIHYECTBA TEMA,

B) ¢ Hemetawami. Hanpumep, Cl, + S — SCI;
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T) TaJIoreH ¢ MaJlbiM ATOMHBIM PaIHYCOM cNocobeH OKHCATh FajloreHHI-HOoH ¢
G6mbmM pamuycom atoMa: F, + 2NaCl — 2NaF + +Cl;

1) ¢ sojoi. Hanpumep. CI, + H. .0 - HCIO + HCL

€) ¢ WeJo4aMH. Hanp}mep. Cl.+ 2NaOH — NaClO + NaCl + H,0.

C NOBKIIIEHHEM NOPAIKOBOTO HOMEPA IEMEHTOB B pay F —At yBennunpatotcs
pajiychl aTOMOB, YMEHbLIAETCA 31eKTPOOTPHLATEIbHOCTS, OcnabeBaroT HemeTal-
JIMYECKHE CBOMCTBA M OKHCAMTENILHAS cIOCOOHOCTH ITEMEHTOB

Xnop

Xiop — pacnpocTpaHeHHbIH NpeacTaBHTENb rajioreHos. Ero coequHeHns nMeioT
Ba)KHOE MpaKTHYeCKOE 3HAYEHHE,

Haxoszaenne B npupone. bnarogaps BbICOKOH XHMHYECKOH aKTHBHOCTH XJIOD
BCTpeyaeTcs B MPHpPOJIE B BH/E CoeMHeHHIA. B 3eMHOii Kope [oNs XJI0pa cocTaBIseT
0,2%. BaxkHeHNMH cOeIMHEHHAMH XJI0pa ABTSIOTCA: MIOBAPEHHASA COJTb HIIM XJIOPHL
HaTpus NaCl, xnopna kamis win cambeun KCl, xnopua maruua MgCl, cwmsBuHUT
KCl- NaCl, xkapparwmr KCl - MgCl, - 6H,0 1 npyrue. CoeHenns X10pa cofiepiaTtcs
B BO/IaX 03€p. PeK U MOpeEH.

Dinirieckie cBoiicTBA. XII0p — sAOBHTBIH a3 JKeNITO-3€/IEHOTO LIBETA, C PE3KUM
3anaxoM. Tsxenee Bo3ayxa B 2,5 pa3a. Xopolo pacTBOPAETCA B BOAE H OPraHHYeCcKUX
PACTBODHTEIIAX.

XumuuecKkHe cBoficTBa. Y aToMa XJTopa MMEETCA OAMH HECNAPEHHBIH IEKTPOH
Ha 3p-nogyposue. [1o3ToMy B 06LIYHOM, HEBO30YKIEHHOM COCTOAHMH XJIOp OJHO-
BaJleHTeH. B B036Y:KAeHHOM COCTOAHHH aTOMa XJIOPa 3TIEKTPOHLI MEPEXOJAT ¢ 3p- U
3s-nogypoeHeH Ha 3d-nomyposets, [103ToMy XIOP NPOABNAET HEYETHYIO NEPEMEHHYIO
BaneHTHocTh 1. 3. 5, 7.

XJ10p BeTynaeT BO B3aMMOZECTBHE NOYTH CO BCEMH MPOCTHIMHA BelleCTBAMM, 32
HCKIIOYEHHEM KHCIIOpOoaa, a30Ta M HHEePTHLIX ra3oB. OcobeHHo GbICTPO M ¢ Bbigesie-
HiieM OOMBILOro KOJIMYeCTBA TEMJIOThI MPOTEKAIOT peakLMi B3auMOIEHCTBHA XJlopa ¢
metartamu. Hanpumep, 2Na + Cl, = 2NaCl.

TpefBapHTeNbHO HATPETEII NOPOILOK XKEIlE3a 3aTOPaeTCs B XIIOpe ¢ 06pa3oBa-
HHeM XmopHa xenesa (111):

2Fe + 3Cl, = 2FeCl,.

Bo Bcex 3THX ciTyuasx aToOMbI MeTa/LTa OTAAIOT EKTPOHbI, T. €. OKHCIIAIOTCA, a
aTOMBI XJI0Pa IPHCOEAHHAIOT 3NEKTPOHBI, T. €. BOCCTAHABNHBaIOTCA. ClIeIoBATENbLHO,
XJIOp — OY€Hb CHIIbHBIH OKHC/INTENb.

Xnop B3auMOJIEHCTBYET TakKe O MHOTHMH HeMeTalllaMH:

Si + 2Cl, = SiCl; 2P + 3Cl, = 2PCl,.

Hennan peaxyus 63aumodeiicmens xa0pa ¢ 8000pooom.

IMpyu HarpeBaHMH WM Ha NPSAMOM COJTHEYHOM CBETY peakUMsA MPOTEKaeT co
B3PLIBOM 110 LIEMHOMY MeXaHH3MY:

Cl,+hv—Cl+CL

Cl+H,—> HCI+H:H +Cl,—» HCl + Cl;

Cl+ H — HCI + H u Tax aasee.

X7op cnocoGeH BIaAMMOIEHCTBOBATE CO CIIOXKHBIMH BELICCTBAMH:

Cl, + KBr = 2KCl + Br,,
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Xrop pearupyer ¢ Bogoit, 06pasys JABe KMCIOThI — CHALHYIO (COMAHYI0) 1 cl1abyio
(xopHosatuetylo): Cl, + H,0 == HCI + HCIO.

IMoay4enne. B mtabopaTopHbIX YCITOBHAX XJIOP MOMYHAKOT H3 COMSHON KHCIOTHI,
JIEHCTBYS HA Hee PA3THYHbIMK OKHeuTeNaMu. Hanpumep:

MnO, + 4HCl = MnCl, + Cl, + 2H,0.

AHAIOrHYHO MOIYYAIOT XJIOP, AeiiCTBYS Ha CONAHYIO KHCIOTY APYTHMH OKHC/IHTE-
aamu (KMnO, KCIO,, CaOCl,). B npoMbiLIIeHHOCTH XJ10p NOTYUAIOT 371eKTPOSTH30M
PAcTBOPOB WIH PACNIABOB COMSHOI KNCIOTBI.

IMpumenenne. Xtop Hcrnons3yercst 18 OTOENKH TKaHeil, 111 NOMY4eHHs CONs-
HOI KHCITOTBI, GeNHIbHOM U3BecTH, HHCeKTHLMAOB. C NOMOLIBIO XTIopa NPOBOJAT
CTEPHIM3ALMIO NHTLEBOH BObI. XJIOP MPHMEHAIOT [UTA CHHTE3A XJIOPNPOH3BOIHbIX
opraHuyeckux coeanHexuii. HekoTopble 113 HUX HCNOML3VIOT UIA NOTy4YeHHA MUIac-
TMAacc, CHHTETHYECKHX BOIOKOH, HCKYCCTBEHHOH KOXKH 11 KaydyKa.

3nemeHTb! rnasion nogrpynnsl VI rpynnei
nepuoauYecKoin CUCTeMbl

TInasuyio nodzpynny VI zpynner cOCTaBIAIOT KHCIOPO, Cepa, CelleH, Te/Ulyp H
MOJIOHHH (NOTOHHIT — paaHOAaKTHBHbIH JIEMEHT).

Anement | Homep Atomnas JnexkTpoHHas KoHGUIypauus
macea
Kucnopoa |8 15,999 15225%2p*
Cepa 16 32,06 1522522p%35%3p?
Cenen 34 78,96 15225°2p*3523p 3 45>4p*
Teuryp 52 127,60 19220220 323 3042 p Ad S Spt
[Nonouui 84 [209] 152252 2p° 35730 30 Aptde o464 587 Spt S 6 526

JJIeKTPOHHAS KOHPHTYPALMA. p-3JIEMEHTR], HMEIOLLHE YTEeKTPOHHYIO KOH(puUry-
PALMIO BHEIHETO YHEPreTHYECKOTO YPOBHS ns’np’.

Dusudeckue coiicTBa. PU3MYECKHE CBOICTRA ITEMEHTOB MOATPYINILI KHCIIOpoaa
CHITBHO pa3H4aroTcs. Tak, KHCIOpo B OOBIYHbIX YCIIOBHSAX CYLIECTBYET B BHJIE Iasa,
COCTOALLEr0 H3 ABYXaTOMHbIX MOJTeKYs1 O, Cepa B 9THX YCIIOBHAX Npe/CTaB/AeT coboil
TBEPJI0€ BELECTBO XKeITOrO LBETA, COCTOALLEe 13 LIHK/IHYECKHX MOJIEKY S,

Xumudeckue csoiictBa. HanGonbiueil okucnutensHoi cnocobHOCTLIO cpean
3JIEMEHTOB T7IaBHOH noarpynnsl VI rpynnsl o61a1aioT KMcnopoa H cepa. B sune
NPOCTBIX BELECTB OHM SBIAKIOTCA THITHYHBIMH HeMeTaJUIAMH

CesleH H TEUTYp 3aHHMAIOT TIPOMEXKYTOUHOE MOJIOKEHHE MEXIY METaJUIaMH H
HeMeTAJUIAMH, 4 TIOJIOHHI NPOABIISET YXKe THIHYHO MeTa/UTHYECKHE CBOICTBA.

DJ1eMeHTBI NOArPYMIbI KHCIOPOAa 06pa3yIoT COSAMHEHHA C BOAOPOAOM, KOTOPbIE
oTBeyaloT obueii popmyne H,R. IMpu pacTBopeHin ux B Bojle 06pa3vIoTes KHCIIO-
1o1. Cepa, cefieh 1 Tew1yp obpasyioT okeuasl Thna RO, u RO, MM cootsetctByIOT
kuenotel H.RO, u H,RO,.

B psay O — S — Se — Te — Po noHMkaeTcst OKNCINTETbHAA aAKTHBHOCTb Hel-
TPa/IbHBIX ATOMOB, PACTYT BOCCTAHOBHTENIbHBIE CBOHCTBA OTPHUATE/IBHO 3aPsKeHHBIX
HOHOB. HeMeTa/UTiueckHe CBOHCTBA NOCTENeHHO 0c1abeBaloT.
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Cepa

Haxoxnenne B mpupoze. Cepa WIMpOKO pacnpocTpaHeHa B npupoje. Obiee
cofiepiaHHe cepbl B 3¢MHOI Kope cocTasiisieT okoJo 0,1%. OHa BcTpeyaeTcs B CBO-
60/HOM BH/IE M B BHAE COSHHEHHI. K BaKHEeHIIHM COEIMHEHHAM Cepbl OTHOCSTCA:
cBUHLUOBBIH Oneck PbS. umnkosas obmanka ZnS, ME}IHMH 6neck Cu,S, cepHbiii
komdeaaH FeS,. kunoBaps HgS u apyrue.

(bmlﬂecxne cBoiicTea. Cepa— TBepoe XpYIKOe BEILECTBO JerToro 1seta. [Tno-
XO MPOBOJMT TEILIOTY H 3IeXKTpHYeCTBO. B BoJie HepacTBOpHMa, HO XOPOLLO PacTBO-
pAeTca B cepoyriepoe, 6eH3ole, aHHIHHE H HEKOTOPLIX OPYTHX PacTBOPUTENIAX.

AsnnoTponnbie Moauduicauns. U3BecTHO HECKONBLKO aJUTOTPONHbIX MOAH(HKa-
uuii cepel: cepa poMOHYeckas, MOHOK/IMHHAA U nnacTHdeckas. Haubonee ycroiiun-
BOit MoMbHKalMeii AB/IseTcd poMOHYeckas cepa, B Hee CaMOTIPOM3BOJIBHO Yepes
HEKOTOpOe BPEeMs NpEeBpamaloTcs Bee ocTalibHble Moaudukauun. IIpH obbiuHbIX
YCIOBHAX Cepa CYIECTBYET B BHIIE BOCbMHATOMHbIX MOJIEKYTT S, HMEIOUIMX UHKITH-
4ecKoe CTPOEHHE.

Xummveckne cBoiictsa. Hanbonee xapaxrcp}me XHMHYeckHe peaKLHH 1A
Cepbl — MPHCOETMHEHHE JBYX AEKTPOHOB, HEOCTAIOUIHX U1 3aBEPUICHHS IEKTPOH-
HOro cJ10. B 06bI4HBIX yCTIOBHAX cepa MasioaKTHBHA. [1pH noBbIlIeHHH TEMIIEpaTypbl
€e akTHBHOCT® pacTeT: H, + S = H,S. )

Cepa BCTVIIAET B peakliH ¥ ¢ APYTHMH HEMETAIaMH (TIPH HarpeBaHHH):

38+2P=PS,S+Cl,=SCl,

ITpu cropansK cepbl Ha BO3IYXe HITH B KHCTIopoJie obpa3syioTcs okcHA cepri (IV)
M yacTH4HO oxcui cepsl (VI): S + O, = SO, 28 + 30, = 280,

B 3THX peakLMAX cepa BBICTYNaET B POJIH BOcCTaHOBHTeNIA. [1pH B3anMoneiicTBHl
C MeTaJUIAMH cepa MPOSBIIAET OKHCIHTEMbHbIE CBOHcTBa. C 60MLIIMHCTBOM METAIUIOB
cepa pearHpyeT IpH HarpeBaHHH, HO B PEaKLIHH CO PTYTHIO B3IaHMOIeACTBHE MPOMC-

" XOAMT yKe NMpH KOMHaTHo# TemnepaType: S + Hg = HgS.

Cepa BCTYNAET B PEAKUHIO ¢ MEABIO. JKEJIE30M, LIHHKOM, AIOMHHHEM, obpasys
cVIbhHaB

Ipnmenenne. Cepa WIHPOKO NPHMEHAETCH B NPOMBILIJIEHHOCTH M CENBCKOM
xo3sfcTee. Ee ncnonk3yior mms Gopsbel ¢ BpenuTenamMu. ¢ Hone3snaMu BHHofpaga
M XJTonyaTHHKa. MHoro cepbl pacXoIveTcs Ul NPOM3BOACTBA CEPHOH KHCITOTHI,
CEpOYITIEPOaa, Ha BYIKaHH3aLMIO Kay4yyKa, 1A NoJIydeHHs Bucko3bl. Cepy ynoTpeb-
JIAIOT TAKKe YIS MPUrOTOBIIEHHSA YepHOro NMOpoXa, CMHYEK. CBETALIMXCA COCTABOB.
B MeanuiHe cepHble Ma3H MPHMEHAIOT [UIA JIEYEHHA KOXKHBIX 3a00NeBaHMii.

CepHas Kucnoma

Cepnas Kucioma — CHIbHaA JIBYXOCHOBHAas KHCMOTa, AUCCOLMHpYeT B JBe

CTYNEHH:
H,;S0O,= H* + HSO; HSO, = H' + SO,

DuzndeckHe ceoficTa. CepHas KHCIIOTa — BecliBeTHAs, MATIONETYYas MacIAHHC-
Tast KHIKOCTB ¢ IIoTHocThio 1,84, TponaxHas cepHasi KMc/IOTa OOLIYHO COAEPIKHT
96,5% H,50,. CepHas KHc/I0Ta XOpOIO PacTBOPSAETCA B BOIE, SAB/IAETCA CHITLHLIM
BOJOOTHHMAIOILNM CPEICcTBOM. PacTBOpEHHE CONPOBOXAAETCH BhlAEIeHHEM 60k~
UIOTO KOJIMYeCTBa TEMIa, TaK Kak uieT oSpasosanme ruaparos H,SO, - H,0.
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Ximnueckne cBoiicrsa, CibHblil oklicnnTesns. Pazbapiennas cepHas Kucjiota
PACTBOPAET MeTANAbI, CTOALINE B PAAY CTAHIAPTHBIX YIEKTPOJHBIX MOTEHUNATIOR
Ao soaopoda. Hanpumep: Fe + H.SO, = FeSO, + H T MeTamsl, cTosiHe npasee
BOAOPOA, B pazbasnienHol cepHOIl KHCIOTe He pacTBOPAIOTCA.

KOHUeHTPHPOBAHHAA CePHAS KHCIOTA NPH OGBIMHBIX YCIIOBHAX €O MHOTHMH
MeTa/u1aMil He pearnpyerT. [1pi HarpeBaHIHN OHa B3aHMOEIiICTBYET MOYTH CO BCEMH Me-
TAJUTAMH 30 HCKTKOYeHEM 30710Ta, MIATHHBI H HeKOTOPbIX Apvrux. TTpi B3anMoneiic-
TBIH KOHUSHTPHPOBAHHOI cepHOTT KHCIOTBI ¢ METAIUIAMH BOJOPOJI He BBIICIACTCSA.
KucnoTa BHayalie OKHCIIAET METAILT 10 OKCHIA, A MOTOM B3aHMOJIEHCTBYET € OKCHIOM
meTasuia, CyMMapHbiii MpoLiece MOXHO BLIPA3HTh ClIEAYIONIMM YPaABHEHHEM:

Cu + 2H,S0, = CuSO, + 2H,0 + SO,T.

IMpw B3anmoeiicTBHH ¢ Goslee aKTHBHBIMH METaJ/UIaMH MPOAYKTAMH BOCCTa-
HOBJIEHIIA MOTYT ObITh Kak SO, Tak 1 cBoboaHaA cepa H cepoBotopol. HekoTopeie
METAJUIbI, HATPHMED, 3KeJle30, ¢ KOHLEHTPHPOBAHHOIT CepHOIT KHCI0TOIT He B3auUMO-
ZeficTBYIOT. DTO CBA3AHO C TeM, YTO HA MOBEPXHOCTH TAKHX METAIUIOB obpasyeTcs
IUIOTHAS OKCHAHAA M7IeHKa, NPeJoXpaHsiouas HX OT JalbHeHllerc pacTBOPeHHs.
KoHLUEeHTPHPOBAHHAS CepHAS KMCIIOTA NPH HATPEBAHMH MOXKET OKMCIATb U Heme-
TAJUIbl, HATIPIHIMEP. CEpY, YITIepoJ:

S +2H,80, = 3SO:T +2H,0.

IMonyuenne. XiMuueckiie OCHOBBI TPOM3BOACTBA CEPHOIT KITCIOThI KOHTAKTHBIM
crnocoboM.

B ocHoBe momyueHHs cepHOI KHCIOTBI KOHTAKTHBIM CIIOCODOM NexXaT TpH
npouecca;

1) cunres cepuncroro raza: SO, 4FeS, + 110, = 2Fe .0, + SSO

2) okucnenue: SO, 8 SO 250, +0 250,

Oxncnenne SO, B SO, npouc'{omﬂ B KOHTAKTHOM ATMMApaTe NpH BEICOKOIT
Temnepatype (450 °C) B NPHCYTCTBHH KATATHIATOPA (V,0O, unu cynbdat Banania
VOSO,);

3) nornouwenne SO, 98% pacTBOPOM CEPHOI KMCIIOTHI,

Kucnopoo

Haxo:snaenne B npupose. B seMHoii kope conepxutes okoso 47-49% kucnopoaa
no macce. Kucnopon Berpedaercs B cBOOOIHOM H CEA3aHHOM COCTOAHKH. B cBoGon-
HOM COCTOSIHHH OH COIEPXHTCS B BO3JIVXE, B CBA3aHHOM — BXOJINT B COCTAB BOIbI,
MHHEPAJIOB, OPraHHYeCKHX COeHHEHNH.

duzmieckne cBoiicTBa. Kuciopoa — 6Gecupersblii ras 6e3 3anaxa u Bkyca, On
HEMHOTO TAXKeTee BO3yXa — OIMH JIMTP KHenopoja nMeeT Macey 1,43 r. Kuenopon
pacTBOPsAETCA B BOAe. XOTA M B HeGonblMX KoymyecTBax. [Tpu komuaTHOM Temne-
patype B 100 o61emax Bojb! pacTBopsieTcest 3,1 o6bema kuenopoaa.

IMpu 183 °C razoobpa3Hblii Kic/I0po 1 NpeepailaeTcs B XKHIKOCTL GrieHo-ch-
HEro UBETa, a NpH oxnamaeHnH a0 —219 °C 3Ta KHAKOCTL 3aTBEpAeBaeT, 0bpasysa
cHeroobpasHyio Maccy.

Xumuueckue coiictea, Kucnopoa obpasyer coeiMHeHHs CO BCEMH XHMHYEC-
KHMH 3JIeMEHTaMH, KpoMme Tejins, Heona ¥ aproHa. C GONBLIHHCTBOM 3/1EMEHTOB
OH pearupyer HemnocpeIcTBEHHO 3a HCKIIIOUEHHEM I'AJIONeHOB, 30/10Ta H IUIATHHBI.
CKOpOCTh B3aHMO/IeHCTBHA KHCIOPO/A KaK ¢ MPOCTBIMH, TAK H CJIOKHBLIMH Bellec-
TBAMH 3aBHCHT OT NPHPOALI BEWECTBAa 1 OT TemAepaTypel. Kucnopoa cnocoben

42



Heopranuyeckan xumma

HEMOCPEACTBEHHO PearHpoBaTh CO MHOTHMH METAIIaMH H HeMeTa/UlaMH, obpasys
okeugel: 2H, + O, = 2H,0O.

TIpH NOBLILWEHHON TeMMepaType KHCIOPOJ COEANHALTCA C YITIEPOIOM, cepoil
# pocdopom: .
C+0,=C0,;4P +50,=2P,0:S+0,=80,.

C TakMMH aKTHBHBIMII MeTaJlTaMH, KaK HATpHIl, Kanuii U Apyrue, KHcIopoa
B3aHMOIeACTBYeT NpH 06bIYHOI TeMnepaType:

4Na + 0O, =2Na0; 4K + O, = 2K,0.

C ApyruMH MeTaJUTaMK KHCIIOPO/ pearupyeT Npu HarpeBaHuH. Peakumu npore-

KalOT C BbIJENEeHHEM CBETA H TEMNOThI:
2Mg + O, = 2MgO; 2Fe + O, = 2Fe0.

Kucnopoa B3anMoeiicTByeT 11 co MHOTHMI CII0KHBIMH BeulectBami. Hanpumep,
¢ okenaoM aszoTa (I1) oH pearupyer vike npH KOMHATHOI TeMnepaTtype:

2NO + 0, = 2NO,.

CepoBoopos, pearupys ¢ KHCIOPOJOM MPH HarpeBaHHM, JaeT Cepy WIH OKCHA
ceput (I1): 2HS + 0, =25 + 2H,0; 2H,S + 30, = 280, + 2H.0.

B kncmopoe cropaloT opraHHyeckHe BewecTsa. o6pasys yrIeKHCIbIH a3 H BOIY”
CH, + 20, =CO, + 2H,0; 2CH,0H + 30, = 2CO, + 4H,0.

Annotponnsie Momndukaunn. KHcmopoa oGpasyeT ABe aNIOTPONHbIE MOIH(H-
KallHd — KHMCJIOPOA M 030H. B AaHHOM cnyyae siBlleHHe a/UTOTPONHH 00YCIOBIIEHO
pa3TM4HbIM YHCIIOM aTOMOB B MoJleKyJsie. MoJiekyia 030Ha COCTOMT H3 TPeX aTOMOB
kucnopoaa (O,): XoTs KHCIOpoa M 030H 06Gpa3oBaHbl OJHHM H TEM e JJIEMEHTOM,
Hx cBoiicTBa pasnnuynbl. OOpazoBaHHe 030HA M3 KHCJIOPOAA NMPOHCXOJHT B COOT-
BETCTBHI ¢ ypaBHeHneM: 30, = 20, Morstexy/ia 030Ha OUcHb HENMpOYHas M JIETKO
pacnajaeTcs. .

Tonyyenne. B nabopaTopHbIX YCITIOBHAX KHCIIOPO MOTY4alOT MyTeM Pa3lIoXKeHHs
OKCHJI0B M cosicii ipu Harpesanmun: 2KCIO, = 2KC] + 30..

B npoMbIuLIIeHHOCTH KHCIOPO NONYYAIOT:

a) NMEeKTPOJIM3OM BO/IbI;

6) (PhpakumnoHHON MeperoHKoii xHIKoro Bo3iayxa (a3zoT, obnazatoumii 6onee
HH3KOH TeMnepaTypoil KHMEHHA, HCNapseTces. a )KHUAKHHA KHCIOPOl OCTaeTes).

TMpumenenue. 1 MHTEHCHOHKALHK METAJUTYPTHYECKHX H XMMHYECKHMX Npo-
LIECCOB BO MHOTHX NPOM3BOJCTBAX. HANPHMEP, B NIPON3BOJCTBE CEPHOM H a30THOH
kucnoT. KucnopogoM nomb3yroTcs Al MoayuyeHHs BhICOKMX TeMIlepaTyp, Uls
4Cro roproYyHe ra3bl — BOJOPOL. AUETHIEH — CKHIAIT B CHEUHANIbHBIX TOPEIKaX.
BonopoaHo-knenoponHoe U aleTUIEHO-KACTIOPOJIHOE TIaMsl AT TeMMepaTypy
nopsaka 3000 °C. ‘

Kuncrmopoa Hecnonb3yloT B MeUUMHE [PY 3aTPYAHEHHOM IbIXaHHH, AbIXaTeIbHbIX
anmapaToB B CAMONETaX, KOCMHYECKHX KOPAOJISX, NOABOAHBIX JIOJKAX.

Boda

Crpoenne Moaekyabl. MoJiekyla BoJbl MMEET YIJIOBOE CTPOEHHE, COACPIKHT JBE
HeroIe/IeHHbIE JJIEKTPOHHBIE Mapbl. ATOM KIC/IOPOJA B MOJIEKYJIe BOJBI HAXOAHTCS
B COCTOSHHH sp -rHOPHAM3ALINN, MO3TOMY BaleHTHbIH yron HOH 6im3ok k TeTpa-
3apuyeckoMy U pased 104,3°. DnexkTpoHsl, obpasyowme ceazb O—H, cMelens! k
Gortee TEKTPOOTPHLIATENILHOMY aTOMy Kucopoza. [To3ToMy Ta 4acTh MONEKYIIbI,
Tie HAXOAHTCA BOIOPOL. 3apsKEHa MONOXKHUTENBHO, @ YacTb, Ie HAXOIMTCA KHCIIOo-
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poll, —-orphuareabHo. CAeAoBaTeIbHO, MOAEKYNA BOALI NPeACTaB:ser coBoil dunotn.
Mosekyibl BOMIBI COLUNIMIOTE MeKAY coboil, o0pasyst BOLOPOIABIE CBA3IL,

®u3nteckne coiicTsa. Yneras soua npeicrasager codoii SecupeTiyio npo-
3PAUHYIO KHAKOCTE Ge3 BKyca M 3anaxa. Xopowuii pacTROPHTET,, TUIOXO MPOROIHT
TETUIOTY M IeKTpHYecTBO, 3aMepsaeT npu 0 °C w kunnt npn 100 °C npu gasnenin
101,3 kIMa. Handompiyio niaoTHocTs Boaa nmeer nipu 4 °C. Obnagaer aHOMaIbLHO
BbICOKOII TeMI0eMKOCTBIO.

Xinvireckire cBoiicTea. BOI[.'I OTHOCHTCA K XIIMHYECK! AKTHBHBIM COCAHHEHIAM.
ITpH 0OBIYHBIX VCIOBHAX OHA PearHpyeT ¢ HEKOTOPhIMH METAITTAMI € BbIZETelHeM
Boaopoaa: 2H,O + 2Na = 2NaOH + HET.

Psi1 OKCHI0B META/UTOB H HEMETAJUTOB BCTyMaeT BO B3aHMOaeiicTBHE ¢ BOAOI ¢
obpasoBanHem KHenoT o ocHoBadnii: CaQ + H,O = Ca(OH),.

Boja pearipyer ¢ consan, 0dpasyst KpHCIALUIONHAPATHL:

CuSO, + SH,0 = CuS0, - 5H,0.

K BakHBIM XHMHYECKHM CBOMCTBAM BOJBI OTHOCHTCS ee cNOcOBHOCTE BCTYNATL
B PCAKUMH FHAPOIHTHYECKOTO PA3/IOKeHHs:

NH," + CO,~ + H,O= NH,0H + HCO,".

MoJtexy/ibl BOabI OTAHYAIOTCH GOILLIOT YETOHYHBOCTBIO K Harpeaniio. OHako
npu remnepatype Beiwte 1000 °C Boganoil nap HAUIHACT Pa3IaraTecs Ha BOAOPO I
knenopox: 2H,0 = 2H, + 0,

3neMeHTbl rNaBHoM noarpynns! V rpynnbl
nepuoaNYEcKoin CUCTEMbI

B coctas rmasnoii noarpynnst V rpynmel BXoAsMT a3oT, Gocdop, MbILBLAK,
CYpbMa H BHCMYT.

ATOoMHbIi1 | ATOMBasA
Duement JnaekTponnas KoHdUrypawis
HOMCp Macca
Asor 7 14,006 15724722p?
Docdop |15 30,974 1572422p"3573p*
Moibsik | 33 74,922 1572522p"3573p* 3/ 4?4 p?
Cypbma | 51 121,75 132 2522p"35° 3p 3! 45?4 p°4d' ' 55°5p*
Bucmyr |83 208,98 1572522p" 352353 45 4ptdd "4 552 Spt 5" 6526 p*

DneKTponnas KoHGHIYpauns. Y BCexX y HIX HA BHELIHEM JHEPreTHYECKOM YPOBHE
HaXOMUTCA MATh HIEKTPOHOB. DTO P-3IEMEHThI; MEKTPOHHAR (POPMYIIA BHEIUIHETO
IHEPreTHUECKOTo YPOBHA — ns’np®. TpH 3/1eKTPOHA Ha BHELIHEM YHEPTeTHYECKOM
YPOBHE SIBIISIOTCS HeCTIAPEHHBIMIL

Dusnyeckne cBoiicTBA. A30T — a3, hochop 1 Bee 0CTaNIbHBIE JIEMEHTh — TBep-
Jble BelecTBA. 3TO OOBACHNETCH TeM, YIO HAYitHAs ¢ Tperbero nepnoja ((ocdop)
371eMeHTbl 00beHHATCA B Gonblule MomuMeplible MoneKynbl. Takoe HiMeHeHNe
MOJICKY/IAPHOH CTPYKTYPBI NPH Mepexofe oT a30Ta K ocopy H Bhi3bIBAET peskoe
H3MEHEHHE AIPEraTHLIX COCTOAHHI BEILECTB:

Xumueckite ceoiicrea. C BOJOPOJOM 3/ICMEHTBI MOATPYIINL] a30Ta obpasyloT
coeamHenns Thna RH,, ¢ kirenopogom — R0, 1 RO, MM cooTBeTCTBYIOT KHCIOTBI
HRO, u HRO,. Bce aemeHTbl. KpoMe a30Ta, MOTYT 00pi30BbIBATL KHCIOTHL THAA
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H,RO,. Mertammueckie cBOiicTBa B TIOAIPYIIe CBEPXY BHHU3 3aKOHOMEPHO Hapac-
TaoT. Tak, a3oT u Qocdop — THNHUHBIC HEMETAUIB!, MBIIULAK H CYPbMa MMEIOT
HEKOTOPBIE CBOHCTBA METAJLIOB, BUCMYT ABJIAETCA METAJUIOM.

docgop

Haxoxnenne B npnpose. @ocdop B YUCTOM BUIE B NPHPOJE He BCTpedaeTcs,
TaK KaK OH ABJICTCA XMMHYECKH AKTHBHBIM 3JIeMeHTOM. B BHIle coeauHeHnil wmpoko
pacnipocTpaHeH, coctasnseT okono 0, 1% 3eMHoil kxopsl no Macce. U3 npupoaHeIx
coemHeHni docpopa Hanbonbuiee 3HaueHne HMeeT docdaT kanbuua Ca, (PO, —
IJIABHAA COCTABHASA YacTh ANaTHTOB H (ochopuToB.

AJunotponnbie Moandukaunn. Pochop obpazyeT HECKONILKO aUIOTPOMHBIX
moaudmkaunit. H3 Hux Hanbornee Ba)kHbIMH ABNAIOTCA OeMbli, KpacHbIi U HepHBbIi
thoctop. Pasnnumne croiicte ayutoTponteix Mogudukauui hochopa obbACHAETCA
HX CTPOEHHEM.

Xumiraeckne coiicTsa, M3 Beex anorponseix Momidukaumi gocdopa nandom-
1efl AKTHBHOCTLIO 06NaaeT Genblit pocpop. OH BbICTPO OKHUCIACTEA HA BO3IYXE.
VYake nipu citabom HarpeBaHuH ocop BociulaMeHseTes H CropaeT, Bhifieias Oonbluoe
KkonuuecTso TenzoTel: 4P + 50, = 2P,0;.

Pocthop coeaHHAETCHs O MHOTHMH NPOCTHIMI BELUECTBAMH: KHCIIOPOJIOM, rafio-
TeHaMM, cepoii H HEKOTOPBIMH METAIUTAMIL.

Hanpumep: 2P + 3§ =P8, ; 2P + 5Cl, = 2PCl,.

IMpumenenne. B cnnyeyHOM NpoM3BOICTBE, B METAJUTYPrHH, MPOH3BOICTBE
Goenpunacop, A NONYYeHHS HEKOTOPHIX MOIYNPOBOJHHKOB — dochuia rannmsa
H dochnma HHANA, 1A CO3TAHHA NPENApaTOB W14 YHHYTOXKEHUA HACCKOMBIX-Bpe-
nuTenei.

Coeaunenna pocdopa

Docpudsr. Coennennsa dpocdopa ¢ merasiamu. Tpu B3anmozeiicreun Gocepuios
¢ pogoii Bbiaenserca pochun PH,: Ca P, + 6H,0 = 3Ca(OH), + 2PH,.

Docgun. Ouenr AR0BUTLL a3 ¢ 3araxoM YecHoKa. [To XHMHIYeckHM cBOMCcTBaM
OH HANOMHHAET aMMHAK, HO sBIIsieTes 60J1e¢ CHIILHBIM BOCCTRHOBHTENEM.

Oxeud pocgpopa (V). Okeun pochopa (V) nmeer Bua Genoii cHerooBpasHoit
Maccel. [11oTHOCTS ero mapa cootsercTeyeT hopmyne PO, . 31a popmyna oTpaxaer
' JeiicTBUTE/bHLIIT cocTaB MoNeKVITbl. OkcHA (hocopa (V) J1erko coeHHAETCA ¢ BOJIOH,
NO3TOMY NPHMEHAETCA KaK BOAOOTHHMAalOee cpeficTBo. Ha Bo3ayxe okcna docdopa
(V), nputarusas Biary, 6uIcTpo npespatnactcs B MeTahocdOpHYIO KHCIOTY:

PO, +2H,0 = 4HPO,

Opmogpocpopnan kucnoma. Hpencrasmer coboit 6ecu5emi>tc. XOpOLLO pacTBoO-
pHMble B Boe kpucTaiuibl. He AmoBuTa. 3To KHcnoTa cpemHei cuibl. [lockonbky oHa
ABIAETCS TPEXOCHOBHOM, TO €€ JMccoLMalis B BOJHbIX PACTBOPaX NPOTEKAET B TPH
cryneny. PocpopHas KMCIOTA He J1eTy4a M O4eHb YCTOUMBA; /UIA Hee He XapaKTepHbl
OKHCIIMTeNbHbIE cBOTiCTBA. [T03TOMY OHa B3aMMOJIEHiCTBYVET ¢ MeTaJUTAMH, CTOSILIMMH
B pAdy CTaHO2PTHBIX JMEKTPOAHBIX MOTEHLIHATIOB JieBee BOAOPOIIA.

Conu gpocopuoir kucaomer:

a) pocdaTe; B HUX 3aMellieHb]! Bce aTOMbI Boaopoia B dochopHo KucoTe.
Hanpumep. Ca(PO),. K,PO,;
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6) ruapodochatel; B 3THX COMAX 3AMEUIEHO ABA aTOMA BOAOPOAA KHCIIOTbI.
Hanpumep, K,HPO,. CaHPO;

B) aurnapodocdaTsl — 3aMellleH OJIMH aToM BoA0poaa B (hocdophoii kucnoTe.
Hanpumep, KH:POJ. Ca(H:POJ)l.

Bee nurnapodocdaThl Xopolio pacTBoplMEl B Boge. BonelMHCTBO epeannx
(ochaToB, Kak NpaBIUIO. M10XO pacTBOpHMBL. K3 coneil 5Toro psfa pacTBOPHMBI
TOALKO (pochaTel HATPHS, Kamis 1 aMmMoHHA. [napodocdaTel 1o pacTBOPHMOCTH
3AHIIMAIOT MPOMEXYTOYHOE 110JI0XKeHHe: OHH PACTBOPHMBI Jvulle, e (pocdaTbl,
M Xyxe, ueM auruapodocedatsl.

Docopubie yrobpenns

Hpocmoi cynepepocgham. Cumecs cynbhaTta Kanbuns u uruapodocdaTa Kambuus.
Hnst nonydeHns 3Toro yao0peHna n3MenbueHHbl (oc(popiT CMELIHBAIOT ¢ CEPHOIT
KHEIOTOM. B pesyiibTaTe peakuin obpasyeTcs cMech, XOPOLWO pacTBOpHMas B BOJIE.
Taxoe yaobpenue nomyuaioT B 60JIBLUINX KONHYECTBAX B Bijle NOPOLIKA HIH IPAHYIL

Aesoinoir cynepgocgpam. Konuentpupoantoe (ocopHoe yaodpenue cocTapa
Ca(H,PO),. Ero nonmyuaioT nyTem pasnoxkesus npupoaHoro qocpata pocdoproii
KkHenoTol. B asoitHom cynepdocare oTeyTeTByeT cynb(aT KaabLHA, YTO CHHXKACT
3aTPaThl HA €0 NEePEeBO3KY H BHECEHHE B MOYBY.

Pocopumnan syxa. TpupoaHblil n3MenbyeHHbli MuHepa cocTasa Ca,(PO ),
10 nopolok Kenrosaroro i Gyporo usera. [Tnoxo pacteopis B Boje. Henone-
3YETCA HAa KHCMBbIX MOA30MHCTHIX NOYBax.

Hpeyunumam. Koutenrpuposannoe Gocdoproe yaobpenne coctasa CaHPO =
2H,0. Tlnoxo pacTBOPHMO B BO/IE, HO XOPOLUO PaCTBOPAETCA B OPraHHYECKHX KHCITO-
Tax. YMeHblaeT KHCTOTHOCTS 1oyB, [Tonyuaetcs npu HeiiTpamusauny GocdopHoii
KHCTIOThI PACTROPOM T'HIPOKCHIA KABLHA.

Azom

Haxoxaenne 8 npupoje. B npupoje a3zor HaxoaMTcs B cBOOOJIHOM BHIE H B
BHAe coelitHeHHiT. CBOO0AHBII a30T ABJIAETCA IJIaBHOMH COCTaBHOII YaCThIO BO3MYXA
(78% no obvemy). Heopranuyeckie coeIHHEHHS a30Ta BCTPEUAIOTCA B HeDOMNbIIHX
KOJIHHECTBAX 32 HCKJIIOYEHIIeM KPYMHOro MecTOpOMIeHHA HATPHEBOIi CETIHTPLI B
Y. TTousa cogepkHT He3HAYHTENbHbIC KOMMYECTBA a30Ta B BUE coJlel a30THO#
KHCITOTBI.

Pusirieckite cBoiicTBa, A3oT — ra3 6e3 LBeTa, 3anaxa H BKyca. MaJo pacTBopum
B Boze (B 100 ob6bemax Boabl pacTBopsercs 2,5 obbema aszora). On merue Bo3ay-
xa — | nuTp azota umeet maccy 1,25 r. Mpu —196 °C azor exinkaertces, a npu —-210 °C
npeBpalLaeTcs B cHeroobpasHyio Macey.

Xunvirgeckite cBoiicTBa. MOMEKYIAPHBIH a30T — XHMHYECKH MATIOAKTHBHOE BelLeCT-
BO. DTO OOBACHAETCA BBICOKOH NPOYHOCTBIO MONEKYNbl N ,. [TpH KOMHaTHO#H TemmepaTtype
a30T PearupyeT TOMLKO ¢ IMTHeM: 6Li + N, = 2Li,N.

C IpyrMMH MeTa/ulaMH OH pearHpyeT MpH BbICOKOii TemnepaType, obpasys
HuTpHael. Hanpumep:

3Ca +N,=CaN, 2A1 + N, = 2AIN.

C NOBbILIEHHEM TeMIIEPATYpPbl AKTHBHOCTD a30TA 3HAUHTENLHO YBEIHYUBAETCH.
Hanpumep, MpH BLICOKOM IABJIEHHH H TeMIePaType B IPHCYTCTBHH KaTalIH3aToOpa a30T
B3aMMOJEHCTBYET ¢ BOJOPOJIOM ¢ 06paszoBanuem ammuaka: N, + 3H, = 2NH,.
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Heopranunvyeckaa xumua

Ipu remnepatype Boine | 200°C nim npu AeHCTBHU 3EKTPHYECKHX PA3pAI0B a30T
HEMOCPEACTBEHHO coeMusAeTcA ¢ kucnopogom: N, + O, = 2NO.

Jlnsa a30Ta H3BECTHO MHOTO COEIMHEHHI H C APYrHMH 3IEMEHTaMH, HO Henoc-
PpeACTBEeHHBIM B3aHMOIEHCTBHEM POCTHIX BellleCTB OHH He nomyudaioTcs. [Tockoneky
a230T MMeeT Ha BHELIHEM JHepreTHYeCKOM YPOBHE MATh 3JIEKTPOHOB, OH MOXeT
'06pa30BLIBaTH XHMHYECKHE COEAMHEHMSA, HAXOIACh BO BCEX CTETNEHAX OKMUCIEHHS OT
+5 1m0 -3 (-1, -2, -3, +1, +2, +3, +4, +5).

Tony4enne. B tabopaTopHu a30T MOXKHO MOTYYHTD NYTEM Pa3jIoKCHHA HHTPHTA
aMMoHus npH Harpesannn: NH NO, = N, + 2H,0.

3Ta peakuis MOXeT NPOTEKaTh CO B3pbIBOM, MO3TOMY GoJlee Ge30MacHO HEMoNb-
30BaTh HacblllleHHblE PACTBOPLI HHTPHTA HATPHA M XJIOPHIA AMMOHHSA:

NaNO, + NH,Cl =N, + NaCl + 2H,0.

B npoMBLILIEHHOCTH a30T NOJTy4aloT M3 BO3MIyXa, HCMOJb3YA Pa3HHLLY TeMNEpaTyp
KHIEHHUS a30Ta ¥ KHCIIopoa.

IMpumenenne, OcHoBHas 00acTb NPHMEHEHHS a30Ta — CHHTE3 aMMHaKa. A30T
HCMOJIL3YeTCH B 3/1eKTPOTEXHHUKE H MHOTHX APYTHX OTPacisiX MOMBILIEHHOCTH Kak
HHepTHas cpefla. CoeZIMHEeHHs a30Ta HAXOUAT NPHMEHEHHE B IPOH3BOJICTBE MHHE-
pasibHbIX Y10OpeHHH, B3pbIBYATHIX BELIECTB, JIEKAPCTBEHHBIX TIPENapaToB.

Bacnelwue coeduHenus asoma
AMMEBaK

Ammuar — coemHeHMe a30Ta ¢ BogopoaoM. FMeeT BakHoe 3HaYeHHE B XMMH-
yecKoH NpoMbIULTEHHOCTH. Popmyna ammHaka — NH,,

®usnyeckne ceoificTBa. BecuseTHbl ra3 ¢ XapakTepHbIM Pe3KHM 3ammaxoM.
AMMMaK 3HA4YHTETLHO Jlerye BO3/IyXa, Macca OJHOTO JIHTPa 3TOTrO rasa COCTaB/seT
0,77 r. Baaroaaps BOZOPOAHBIM CBA3SM AMMHAK MMEET aHOMAJTLHO BBICOKYIO TeMIle-
paTypy KHIIEHHS, HE COOTBETCTBYIOIIVIO €I0 MAJIoit MONEKY/ISpHOIt Macce, XOpoLIO
PacTBOPHM B BOJE. .

Xumirdeckne cBoiicTBa. AMMMak 00/1a1aeT BOCCTAHOBUTENbHBIMM CBOHCTBaAMH.
Hanpumep. oH roput B kuciiopofie, o6pa3sys a3oT H BOAY:

4NH, + 30, = 2N, + 6H.0.

Opanako B NpHCYTCTBAM KaTanu3aTopa [(nnaThHel, okenaa xpoma (111)] ammuak
okHcnseTes Ao okcnjta azota (I1): 4NH, + 50, = 6H,0 + 4NO.

[pu pacTBopennH ammuaxa B Boje oGpasyiores rugpatel NH, - H,O. noHst
aMMOHHSA H THAPOKCHI-HOHbI:

NH,;+H,0= NH, - H,O= NH+O0OH-.

Brnaromaps Henoae/neHHOH 3/1EKTPOHHOIT Nape aMMHaK JIETKO OTHHMAET MPOTOH
¥ MOJIEKYI KHCTIOT, 06pa3ys com ammonns: NH, + HCl = NH,CL.

Tpu narpeBaHHM OH BoccTaHaBMBaeT okcna Memn (1), a caM oxucnsercs o
cBoboaHoro asora: 3CuQ + 2NH, = 3Cu + N, + 3H,0.

Cunrtes ammuaka, OCHOBHBIM IPOMBILUTEHHBIM CIOCOG0M MONTY4EHHS aMMHaKa
ABJIAETCH €rO CHHTE3 U3 a30Ta M BoJlopojia. B3anMozeiicTeHe Mexay a30TOM M BOHO-
POJOM sABJIsIeTCA 06PATHMBIM MPOLIECCOM, HYLLHMM € BbIJIETIEHHEM TEIUIOTLI:

N, + 3H, = 2NH, AH® = -92.4x /]

CuHTe3 aMMHaKa Be[IyT NpH TemnepaType okosio 500 °C 1 noBbIlleHHOM JaBie-
HuH. KatamsaTop — nophcToe xesle3o, cojepkalliee OKCHIbl AJIOMHHHA, Kans,
KaJIbLIHA H KPEMHMU.
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Comt aMmonns. BobIMHCTEO costeil aMMOHHA GecLBETHBI H XOPOLIO PACTBOPH-
Mbl B Bojle. [To HeKOTOpBIM cBOficTBAM OHH NOJOGHLI COMAM LETOYHBIX METAIUIOB,
ocobeHHo kanus. Conu aMMOHHS TEPMHYECKH HeycToluuBbl. TTpH HarpeBaHuH OHH
pasfararoTcs. 3To pamIoKeHHe MOKET NPOHCXOAHTE 00paTHMO H HeobpaTumo. Coau
AMMONWS pasa2aomes o0paniiio, eca: WX aHHOH He SIBJISETCS OKHCIIMTENEM HITH
nposieisAeT caabble OKHCIHTENbHBIE cBolicTBa. Hanpumep, NH Cl= NH, + HCI.

Com «MMOIst pasadzaiomes HeoGpaMuUMo, ecau: X aHHOH NposBIseT Gollee pe3ko
BLIPAXKEHHbIE OKHCIINTeNbHbIE cBoiicTBa, Hampumep: NH NO, = NQOT +2H,0.

Conu aMMOHHS XOPOLIO PACTBOPHMBI B BOZE H ABJIAIOTCA CHILHBIMH 3JIEKTpPO-
antamu: NH* + H,O = NH, + HO".

Conu aMMOHHA HaXOJAT WHpOKoe NpuMeHeHHe. Bonbwas yacte nx (cyabdar
AMMOHH3, HUTPAT aMMOHHS) HCTIOJIB3YETCs B KayecTBe YA0OpeHnii. XJIopHa aMMOHIsS
MITH HAILATLIPb MPHMEHAETCA B KPACHILHOI H TEKCTHIILHOT MPOMBIILLUTEHHOCTH, NpH
NasHIH 1 JTIY)KeHHH, a TaK)Ke B TAJIbBAHUYECKHX 7IeMeHTAX. '

A30THa# KHETOTA

Azomnaa kucioma — cibHas OJJHOOCHOBHAA KHcnoTa. B pazbaBneHHbIx pac-
TBOpaX OHa MOJHOCTBIO pacnafaercs Ha HoHbl H™ m NO,~,

®m3uveckue cBoiicTBa. YncTas azoTHas KHelloTa — OecuBeTHas JKMIKOCTD C
enkuM 3anaxoM. Kunut npu 86 °C. IN'urpockonuuna.

Xumuyeckue cpokictBa. [loa meiicTBHeM CBeTa OHA MOCTENeHHO pa3flaraeTcs:
4HNO, =4NO,T +0,T + 2H,0.

A30THaA KHCTIOTa — CHIIbHBII OKMCIIHTENb, MHOrHE HEMETALIb] JIETKO OKHCISA-
10TCA €10, MPEBPALILAACH B COOTBETCTBYIOLUHE KHCIOThI:

S+ 6HNO,=H,SO, + 6N02T +2H,0.

A30THas KHCIOTa JCHCTBYET MOYTH HAa BCE METa/Ulbl 32 HCKIIOYEHHEM 30J10Ta,
MIATHHbI, TAHTaNA, POAHA H NPHAMA. KOHLEHTPHPOBAHHAA a30THAA KHCIOTA NpH-
BOJMT HEKOTOpble MeTajUlbl (3KeMe30, AIOMHHHII, XpOM) B NacCHBHOE COCTOSIHHE.
CreneHb OKHCIEHHS a30Ta B A30THOH KUCIOTE paBHAa +5. BeicTynas B KauecTBe OKHC-
JTHTENIA, A30THAS KHCIIOTA MOXKET BOCCTAHABIIMBATLCA JI0 CIIEAYIOUIMX COSHHEHHH:

HN"0-N"0,-N,"*0,-N*?0-N,"'O-N *-N-H NO,.

Yem BbiLIE mHuchpauuu HNO TEM MeHee myﬁoxo OHa BOCCTaHABJIHBAETCSA.
[TpH peakunsx ¢ KOHUEHTPHPOBAHHOW A30THOH KHCJIOTOH OOLIYHO BbIAENAETCA
NO,. lpu p3anmoneiicTeuy pa3baBaeHHON a30THOI KMCIOTBI ¢ MATOAKTHEBHBIMH
MeTaUIaMii, HanmpuMep, Meiblo, BhiaensaeTcsa NO.

B cnyuac Gosec akTHBHBIX MeTIIOB — Kenesa, LUMHKa — oGpasyetcs N,O.
CuneHo pa3baBreHHas a30THAA KHCJIOTa NPH B3aHMOIEHCTBHH ¢ aKTHBHBIMH Me-
Ta/UTaMH — LWHKOM, MarHHeM, aloMHHHEM — pearupyeT ¢ obpa3joBaHHeM HOHa
AMMOHHSA, JAIOLIEro ¢ KUCIOTOH HUTPAT aMMOHHS.

Cu + 4HNO,(xouu ) = Cu(NQ,), + 2NO, + H,0;

3Cu + 8HNO (pa3b.) = 3Cu(NO ), + 2NO + 4H,0:;

4Mg + EOHNO (pa36.) = 4Mg(NO ), +N,O+ 5H, O

4Zn + 10HNO, (CHJ’I’bHO pa3b.) = 4Zn(N03)2 +NH, NO, +3H,0.

A3oTHas xncnora pearipyer co MHOTHMH OpPraHHYECKHMH BELLECTBAMH, B pe-
3y/IbTaTe Yero OAHH HIIH HECKOJIbKO aTOMOB BOJIOPO/1a 3aMELIAIOTCA HA HHTPOTpynny
NO,. DTa peakuns NoTyUHIA HAIBAHHE HUMPOEaILs W HMeeT Gollbloe 3HAUeHNe B
opraHuyeckod XHMHH.
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Henprasuuecm XUmua

Tpumenenne. B 6ombiuix KOMMYECTBAaX OHa HCMONB3YETCA [UIA NIPOH3BOJICTBA
a30THBIX YA0OpPEHHI, KpacuTenell, B3pbIBYaThIX BELUECTB, JIEKAPCTBEHHBIX Npenapa-
TOB. A30THas KHCIIOTa MPHMeHseTCs B NIPOM3BOACTBE CEPHOH KHCIOTH HUTPO3HBIM
crocoBoM, HCNONB3YETCs A1 H3OTOBIIEHHS LEUTIONIO3HBIX JIAKOB, KHHOTUIEHKH.

IMoay4enne B nadoparopun: 2NaNQ, + H,S0, = Na, SO, + 2HNO,.

TMousyuenise B IPOMBILLIEHHOCTH — ITYTEM KaTATTMTHYECKOI0 OKHGICHHA aMMHaKa,
KOTOpBIA CHHTE3HPYETCS M3 BOJOPOJA H a30Ta Bo3fAyXa. B pesynbrate okucneHus
ammuaxa oGpasyerca oxcnn asota (1I) NO, xoTopblit oknensiercs a0 NO, xucnopo-
oM Bo3ayxa. 3atem NO, nornoiuaercs BOLOMH B NPUCYTCTBUH H30BITKa KHCIIOPOa.
Obpa3syromascs a30THast KHCIIOTa MMeeT KOHUEHTpatio 40—60%.

Conu azomitois kuciomst. OHOOCHOBHAS a30THAs KMCIIOTa 00pazyeT TOJLKO Cpef-
HHe COJIH, KOTOPBIE Ha3bIBAIOTCA /mpaniai. Bce HUTpaThl XOPOLUIO PacTBOPAIOTCA
B BOJIE, 2 MPH HarpeBaHHH Pa3JiaratoTcs ¢ BhIAEIEHHEM KHCIIOPOAA.

Hutpatel Hanbonee aKTMBHBIX METAIUIOB. KOTOPbIE B Py CTAHOAPTHBIX 3J1EKT-
POIHbIX NOTEHLIMATIOB HAXOAATCS JIEBee MArHHA, NepeXoaaT B HUTpHTH. Hanpumep:
2KNO, = 2KNO, + O:T.

HutpaThbl METaIUIOB, KOTOPLIE PACIIOIOKEHB! OT MATHHA [0 MEIH BKIIOYHTENLHO,
NpH HarpeBaHHH PacNafaloTcs Ha OXCHI METallna, KHCIOpOoa M okcua azoTta (IV):
2Cu(NO,), = 2Cu0 + 4NO,T + O,T.

Hurpatel HanMeHee aKTHBHBLIX METAIUTOB (B PAAY CTAHJAPTHBIX 3MIEKTPOAHBIX
NOTEHLIMAIOB. CTOAT NpaBee MeIM) pa3IaraloTcs NPH HArpeBaHMH J0 cBoGoaHOro
metama: 2AgNO, = 2Ag + 2NO,T + O,T.

Cpenu coneit a30THOW KHCIIOTHI Hanbonee BaXKHOE 3HAYEHHE HMEIOT HHTPATSI
HATpHA, KaJIHA, aMMOHHA H KaJIbLiHA, KOTOPbIe Ha MPAKTHKE HA3LIBAIOTCA CLTUMpamu.
CenuTphl HCNIONB3YIOTCA rMaBHbIM 06pa30M Kak yIoOpeHHs.

A3soTHble yaoOpenus

Hutpar 3710 Hanbonee ydpexkTHBHOE, GoraToe azoToM vaobpenue. Co-
AMMOHHA JEPXKUT 33-35% a30Ta B HUTpATHOH U aMmHa4Hol dopme. Jlerko
(aMMHayHas | pacTBOpSAETCA B BOAE, XOPOILO JCiiCTBYET Ha MHOTHX NOYBaX
CeJINTpa) -
Cynpdar Coaepxurt oxono 21% azota. [lpeactaBnser coboii GecuseTHbIE
AMMOHMS KPHCTALTL! poMOHueckoii Gopmbl. ITo yaobpeHHe MeHee rHrpoc-

KOMHYHO, YeM HUTPAT AMMOHHS, HE CTIEXKNBAETCS, He OTHEOTIACHO
Mouesuna 3To HauboNee LieHHOE a3oTcojepkalliee yaobpenne. MoueBliHa

conepXHT Hanbolbllee KOMMYECTRO a30Ta (oKoJso 46%:) B Xopo-
o ycBaHBaeMoii pacTenuamu dopme. Ona npeacrasiser coboi
OecLBETHBIE MM XKEITOBAThIC KPHCTAIUIbI, XOPOLIO PACTBOPSET-
cs B Bofe. MoueBHHA He B3PLIBOONACHA, MANIO TMIPOCKOMNHYHA,
He CJ/IeKHBaETCS

HutpaT xamis

Kanutinas cenntpa comepHT NpubinsuTeLHO B 3 pasa Gonsiue

(kanuitnas KA/, Yem a3oTa. [103TOMY ee NpUMEHSIOT B KOMOMHALNH ¢ ApY-
CEJIMTpa) THMH YA00peHHIMH

Hurpart kab- | LlenHoe azoTHoe vaoGpenune. CoaepxHt oxono 13% a3ora

s (HopBeXc- :

Kas CenMTpa)

Xnopua INpencrapiser coboii Gesblii NOPOWIOK, COUEPXHT OKoNo 25%
aMMOHHS aszoTa
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WWnapranka no xumuu

InemeHTbl rnaBiou noarpynne! IV rpynnsi
nepuoauYecKon CUCTEMbI

[Cnmasnyio noarpynny IV rpynnbi nepHoAHueckoit CHCTEMBI 21EMEHTOB COCTAB-
JIFI0T YIJIEPO/1, Kpesiiiii, repMaHii, 0noBO M cBUHeL.

ATOMHAR
‘—-3.1c.~|e||r Homep vacea SexTpounan Koupurypauns
| Yraepoi 6 12,011 15224%2p?
Kpemunii 14 28,085 15725°2p*3573p?
Fepmamiii | 32 72,59 152252 2p%3573p"3d" 45 4p?
Onoeo 30 118,69 1522522p%3523p°3d" 4> dpddd 55 5p*
Ceuren 82 207.2 152257 2p% 3573 p 3 "4y A pS4 4 557 Sp* S b5 6 p?

J/IeKTPOHHAN KOHGHIYpaLis. p-3ieMenThl. BHeLUHHI 271K TpoHHbIi ¢l10# coftep-
JKHT M0 HeThipe IIEKTPOHA, JIeKTPoHHAs (popMya BHEWHEro ¢104 as'np’. Yriepoa
H KPEMHHIH ABIAIOTCA HEMETAJUIaMH, FepMaHHii, OJIOBO M CBHHEL — TIEPCXOAHBIMH
TEMEHTaMIL.

CroiicTsa. DeMEHTBI 3TOM NOArPYNILI 06pazyloT OKClAb ¢ 06Leii (Jopmynoil
RO 11 RO, 1 Bogopoansle coemmnenns ¢ popmynoit RH,. OT yriepoja k cBHHLY
CBOICTBA OKCHIOB H3MeHsI0TeA 0T kucnoTHbIx (CO,, Si0,) a0 amdorephbix (Sn0O,,
Pb0O,). PbO 1 SnO sBnsioTest ocHOBHBIMM OKcHAaMH. OT YrIepoa K ¢cBHHLY YMeHb-
AaeTest NPOYHOCTL BOJOPOAHBIX coeMHeHHiT. M3MeHaeTea u xapakTep ruapaTos:
tak, H,CO,. H Si0, — cna6wie kncaorer: Pb(OH),, Sn(OH),, Ge(OH), — amoTepHrie
OoCHOBaHHA. B noarpynite ¢ pocToM MOpAAKOBOTO HOMEPA YMEHbLILAECTCS 3HEPrHa
TOHH3ALMI 11 VBESIHUHBACTCA aTOMHBII pajaiyc, T. €. HEMETALIIUECKHE CBOIiCTBA
0cnabeBaloT, a MeTATTHYECKHE YCHIIMBAIOTCA.

Kpemunii

Haxoxnaenne B npupoae. B cBoboaHOM Bile KpeMHHIA He BeTpedaeTcs, ObiBaer
TONBLKO B BiJe coeinHeHHil. Hanbonee cTolikiM coeiiHEHHEM KPeMHUS SBIseTCs
okena kpemuns (1V), nm xpemuesem. KpHeraumueckuii KpeMHeseM HaxoauTcs
B MPHPOjie TIaBHBIM 00pa3oM B BHIE MHHepasia KBapua. Ha jHe Mopeii nMeroTcs
OTNOXCHHA TOHKOTO MOPHCTOTO aMOP(HOTO KPeMHE3eMa, KOTOPbIii Ha3bIBAIOT Tpe-
NeToM, KH3eNLIYPOM Wil HH(Y30pHOi 3eMueii. KpeMHHIT BXOIHT B cOCTaB NOIEBOro
wnaTa, cJIo/bl, MIHHLL, acbecTa

Musnieckye cBoiicTBa. Kpemniit — TEMHO-CEPOE BELIECTBO ¢ METAIUTHMHECKHM
GreckoM. OH XpYnoK i, KAk 1 yriepoA, Tyronasok. O6magaeT nomynpoBoIHHKo-
BLIMH CBOICTBAMH.

Xumiieckne coiictBa. BocctanoBuTens. HemocpeacTBeHHO pearupyeT TONBKO
co ¢Topom: Si + 2F, = SiF, (hTopun kpemHus).

KpeMHHIi He B3aMMOIEHCTBYET ¢ KHCIOTAMH (KPOME CMeCH MIIABHKOBOH M
a30THOIT KHC/I0T), B TO BPEMs KAK CO ILEJ04aMH pearupyeT odeHb sHepriyHo: Si +
2NaOH + H,0 = Na SiO, + +2H T.

TTpu Harpesanni KpeMHN coemuserces ¢ kuenoposom: Si + O, = Si0,.

Kpemunii obpa3syeT Takke coeIMHEHHE ¢ BOJOPOAOM — CHIIAH:

SiH,:Si+2H,=SiH,
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HEOPI’BHH‘IECKBR XUMmAa

C yrneponom kpemuuii oGpasyer kap6opyHil (kapbnl KpeMHHA) — KPUCTaIUIH-
ueckoe, NOCTpOeHHOE Mo THIy anMasa BewecTso: Si0, + 2C = SiC + CO,,

COC.EI,"HCHHS[ KPCMHHA ¢ METaJUTaMH Ha3blBalOTCA CHIMIIHIAMH!

Si + 2Mg = Mg,Si (cunuuma Marums).

Ipumenenne. KpeMunii NnpuMeHsoT rnaBHbiM 06pa3oM I H3TOTOBJIEHHA
NonynpoOBOAHHKOBbLIX l'lpllﬁOpDB, TIONYyYCHIA CIUIABOB, BOCCTAHOBJIEHA METAILIOB
H3 OKCHJIOB.

Tony4enne. ITonyyaloT KpeMHHil IyTeM €ro BOCCTAHOBIIEHMS U3 KpEMHe3eMa:
Si0, + 2Mg = 2MgO + Si.

B npoMbIlUsIeHHOCTH KpeMHe3eM BOCCTAHABIHBAIOT YIJIEM B 3JICKTPHYECKHX
neyax: Si0, + 2C = Si + 2CO. ‘

Cocanuenns KpeMHlnd

Oxcud kpesunus (IV), uu kpemnezem. TBepnoe, oueHb TYIOMUIABKOE KPHCTAILTH-
YecKoe BELECTBO, HEPACTBOPHMOE B BOIC H He BCTYTAloLLee C Hell BO B3aHMOIeiiCTBIe.
ITo xuMHYecKknM cBOMCTBaM OKCHI KpeatHHs (1V) OTHOCHTCS K KHCIIOTHBIM OKCHIAM.
C oxcupoM kpemuns (I'V) HenocpeacTBeHHO pearnpyer ToIbKO NJIaBHKOBas KHCIIOTa:
SiO, + 4HF = SiF, + 2H,0.

Tpn cnnaenenim oxcnaa kpemuns (1V) ¢ wenoyamMu, OCHOBHBIMM OKCHZAMH M
xapbonaTamit 06pa3yi0Tcs COM KPeMHHEBOIT KHCIOTbl — CHJIMKATBI:

Si0, + 2NaOH = Na SiO, + H,0; SiO, + Ca0 = CaSiO,;

Si0, + K,CO, = K SiO, +col.

I(pemmemx Kuctoma. On-rou.mcs K cTTabbIM KMCTIOTaM; MaJIopacTBOPHMa B BOJE.
Monekynbl KpeMHHEBOH KHCIOTh B BOJHBIX PACTBOPaX MPaKTUYECKH HE AHCCOLIH-
upyioT. @opmvia H,SiO, asiserca ycnoBHoii. B aeficTBHTeNLHOCTH KpeMHHEBAS
KHC/IOTa CYIIECTBYCT B BiAe coemiHenns (H,SiO)), nim nosMKpeMHHEBbIX KHCIIOT.
IMpu AnHTENLHOM XpaHeHHH OT KPeMHHEBOIT KHCIIOTH! OTIUENJIAIOTCS MOJIEKYITbI
BOJbl M OHa npespaiiaerced B SiO,. [Ipn HarpeBaHUH KpeMHHeBasi KMCIOTA Takke
pacnazaercs Ha okcuil kpemuus (IV) un sony: H,SiO, = H,0 + SiO,.

Cunnkarnas MpOMBILLIEHHOCTh

CuimkaTHas NPOMBILIIEHHOCTL 00BEIMHACT B OCHOBHOM KEPAMHUECKOE, CTe~
KOJIbHOE H LEMCHTHOE NPOH3BOICTEA. N

TMpomseoncTeo Kepaminkit. Kepawuxa — MaTephaibl U M3JIeiNs, H3TOTOBIAEMble
113 OrHEYTIOPHBIX BELIECTB — IJTHHLI, KAPOHIOB W OKCHIIOB HEKOTOPbIX MeTasutoB. K
KepaMHYECKHM H3eTHAM OTHOCAT KHPIHY. YepernHiy, oO/IHLOBOYHbIE TUIHTKH, [IIH-
HAHYIO Nocy:y, u3zemua u3 dapdopa u dasHca.

l'lpouecc H3rOTOBJICHHA Ke€PAMHYECKHX W3OENIHA COCTOMT U3 NPpHUroTOBJIEHHA
KepaMHyccKoi Macchl, (GOpMOBaHHA, CyWKH K obxura. I1pn obxmHre npovcxoant
creKaHye, 0OVCIOBIeHHOE XHMHYECKUMH PeaklHaMH B TBepaoil daze. Obxur
0bbuHO NpoBoaAT npn Temnepatype 900 °C. CniekaHue NpoBOANTCS MO CTPOro
OnpeleNIeHHOMY PEXHMY M NPHBOIMT K MOJYYEHHIO MaTepHana, ob/ajaloumero
3aJaHHbIMH CBOHCTBAMM.
' HponseoacTso cTexna. CTek/10 OKOHHOE COCTONT IMaBHBIM 0GPa3OM H3 CHITHKA-
TOB HATPHA H KaJIHA, CIUIABJICHHBIX ¢ OKchIoM kpeMmHus (1V). coctae npubmizntensHo
BoipaxaeTces Gopmynoii Na,O - CaO - 65i0,. ChipbeM UL €T0 NOIYHEHHR CITYXKAaT
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Genpiii necok, cofa, n3BecTHAK ik Mest. [1pi crutaBiIeHMII 3THX BCILECTB NPONCXOIAT
CIETYIONNTE PeaKLUHi;
CaCo, + Si0, = CaSiO, + CO,T; Na,CO, + Si0, = Na SiO, + CO,T.
" CHIMKATLI HATPHA H KQJILLMA BMECTE ¢ KPEMHEIEMOM CTUIABIIOTCH B Maccy,
KOTOpast NOCTENEHHO OXTAMKIACTCA:
Na,SiO, + CaSiO, + 48i0, = Na,0 - Ca0 - 6Si0,.

IMpoussoacTeo uementa. LleMeHT — OMIH 13 BUKHEILIX MATEPHAIOB, H3IO-
TABIIIBAEMbIX CIIIMKATHOI MPOMBILUIEHHOCTI0. OH B OTPOMHBIX KOJITUECTBaxX
HCTTOIIL3YETCA MPH CTPONTENbHBIX padorax. OOLIYHBIH LEMEHT (CHIHKATLEMEHT
WM NOPTIAHILEMEHT) MOIYYAIOT MyTeM 00KHra cMecH IiHbl ¢ 3BecTHs koM. [Tpi
OOXHre HeMeHTHO# cMecH KapOoHAT Kajlbling pasiaraeTcs Ha okeua yriepoma (V)
I OKCHA Ka/bLIIA; NOCTeAHHIT BCTyMaeT BO B3anmojeiicTBie ¢ rimHoil. ITpin atom
o0pasyrTes CHIHKATBI 1 ATIOMITHATEI KAJIbLINA.

¥Yraepoa

Haxomaenue B npupoje. Yricpoa BCTpeyaeres B NpHpo/e B cBOOOHOM cOCTOA-
HII M B BILIE coeantieHnil, OH BXOAHT B cocTaB yrid, HedTH, KapOoHATOB (Ka/IbUNT,
II3BECTIIAR, MeTT, MpasMop). YIiepoa — riaBHEI KOMIOHEHT OPraHHYeCKHX BeLECTR.
B Buae CO, yriiepoa comepikuTes B BO3IYXE,

Annorponusie moangnramm. B 3aBucimocTit oT cnocoba odpasoBaHus aTo-
MaMH yrjiepoja cesaseii Apyr ¢ APYroM PamIHuUaloT TPH OCHOBHBIX AJUTOTPOIHBIX
(popmel yraepona — anmas. rpadut i kapoun. OHH 3HAYHTENBHO OTIHYAIOTCS M0
(pr3myecKiM cBOTiCTBAM.

-Anataz — 3T0 GecuBeTHOE, NPO3PAYHOE BELUECTBO, CHITLHO IPeloMIsiolee
nyuu cBeTa. OKpacka NpHPOHBIX AIMA30B CBA3aHA ¢ npimecsait. H3 Beex npocTsix
BEILECTB alTMa’ MMECT MAKCHMAJILHOE KOJTHYECTBO aTOMOB Ha eauanuy odbema. Mo
TBEPAOCTH OH NPEBOCXOIHT BCE H3BECTHBIE BELLIECTB.

I'paghum npenctaBseT codboii TEMHO-CEPOE BELIECTBO € MeTA/UTHHECKHM OIIECKOM,
JKHPHOE Ha O1YITb. XOPOLIO NPOBOANT ICKTPHYECKHIT TOK, HA BO3IyXe HE 3aropaeTcs
Jlaske Mpil CHALHOM Hakanusanuit. B kicenopoe ropir, odpasys yrinekHenslii ras.

Kapbun — MenkokpHCTAIINUECKHIT MTOPOLIOK UepHOTo LBeTa. B wecTnaecsTbix
rogax XX Bexka OH OBUT NOMYyUYeH HCKYCCTBEHHBIM MYTeM, a NMO3Ke HalilleH B [IpHpo-
ae. MoliekyJibl YIaepoda B KpHcTaiule KapOiHa obpa3yioT JIMHeHble LeMOYKH, rie
TpOiiHble CBA3M YepeayIoTes ¢ oanHapHbiMi: — C=C — C=C — C=C — .

Xumirieckne cBoiicTsa. Y7Iepoa npi BLICOKOI TeMepaType crocobeH BLITECHATE
KeJIe30, Medb, LUIHK 1 APYIIie MeTAMIbI 13 HX OKCHIOB:

3C + Fe,0, L 2Fe +3CO,.

[Tpu narpeBaniu yriaepoa (B BHAE Ca)H WIH YIIIS) COSTHHSACTCA ¢ KHCTIOPOAOM:
C+0,=CO0,

[Tpi HenocTaTke KHcmopoaa obpasyercs He yriaekucnsiii raz CO.,. a okcH yrite-
poaa (I1) — yrapusiii ras: 2C + O, = 2CO. :

TpH B3aMOIeliCTBHH YIIIepOA ¢ METATUTAMIT If OCHOBHBIMIT OKCHAAMI 0Bpasy-
toTca KapOuaer: 4A1 + 3C = Al C,.

Yriepoa B3auMoIeHcTBYeT co MHOTHMH HemeTautamu: C + 28 = CS, (cepoyr-
niepoa).

C BOIOPOIOM YTOJIb NPH HATPEBAHHH B MPHCYTCTBHH HHKENEBOTO KaTallH3aTopa
obpasyer metan: C + 2H, =CH .
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Coeannenns yraepoaa

Oxcud yeaepoda (11). Slaosnthiil raz Ges usera 1 3anaxa. T170X0 pacTBOPHM B
poze. CO oTHOCHTCA K HeconeobpasyrowmyM okclan. OfnaJaeT BOCCTaHOBHTENb-
HBIMH CBOHCTBaMH. MOXET BOCCTAHABINBATbL METAJINIbI M3 OKCHIOB:

CO +CuG =Cu +CO,.

Ha Bo3ayxe okcna yrnepoaa (1) roput romy5oBaThIM NIaMeEHEM © BbIEICHHEM
Sonebuioro xomiyectsa Tenna: 2CO + O, = 2CO,.

Oxcud yenepooa (1V). Yrmexucnsiii raz— GeclpeTHoe razoobpa3Hoe BelecTso,
B |,5 pa3a Taxence Bosnyxa. Cxuxkaercs npu TemnepaTtype 31° # gasnennu 6MI1a.
Ipu Bbictpom nenapennn xuakore CO, obpasyerca Teepaas cHeroo6pasHas Mac-
ca — cyxoil aea.

Xuwmueckue ceoitcmea. Yrexnesibiii ra3 o6N1a1aeT BeeMi CBOACTBAMI KHCIOTHBIX
okciios. OH B3anMOENCTBYET ¢ BOIOIT 1 pacTBOpaMH wenoyeil. PacTop yriexuc-
JIOTO ra3a B BOA¢ HMeeT KMCIIVIO peakUHIo W npeicTaBiseT coboii ouenb cnabyio
yromsHylo kuenoty: CO, + H,0 = H,CO,. N

TTpu B3aiMOIelicTBHH ¢ pacTBOPaMH Lienoyeit oOpasyloTea conH:

CO, + 2NaOH = Na,CO, + H,0.

HekoTopele akTHBHEIC MeTaIUIbl MOTYT ropeTh B atMochepe CO,. oTHumas y
Hero kucnopoa: CO, + 2Mg = 2MgO + C.

TlpH BLICOKON TeMMepaType YIJIeKMCIIbI Ta3 BIaUMOIEHCTBYET ¢ YITepoaoM:
CO,+C=2CO0.

Yzoavnan xucnoma. HenpouHoe coeflHeHNe: pacnafaeTcs Ha YITIEKHCIIBII ra3
1 BOAY YK€ B MOMEHT oOpa3oBaHis. YronbHas KHCIOTA CYLIECTBYET TONILKO B pac-
TBOpE H OTHOCHTCA K cHabbiM kucnoTaM. TTOCKoMBKY yronbHast KHCI0Ta ABNAETCA
ABYXOCHOBHOI1, OHa IMCCOLMHPYET CTYTICHYATO:

H,CO, &= H* + HCO,HCO,; = H* + CO*.

Honel CO,> 06pa3yloTcs B 0YeHb MaJIOM KOJIHYECTBe

Kapb6onanwi. YronsHas kuciioTa obpa3yver ABa psfa colleii: cpelHHe H KHCITbIE.
CpeHue cOMN HA3LIBAIOTCH KapGOHATAMM. KHciable — ruapokapGonatamu. Comn
YTOJIbHOH KHCIIOTBI MOXXHO MOJTYH4HTb B pe3yIbTaTe peakL il B3aHMOAeHCTBHA yIie-
KHCIJIOTO 'a3a | LIENOYH, 2 TAKXKe NMYTeM OOMEHHBIX peaKHHii Mexay pacTBOPHMBIMIL
COTIAMM YTO/IbHOM KHCITOTBI M COTIAMM JAPYINX KHCIIOT:

CO, + 2NaOH = Na,CO, + H,0;

BaCl, + Na,CO, = =BaCO,{ + 2NaCl.

I'lpn narpeBaHny Bee kKapOoOHaThI. kKpoMe coreil WeZIOUHBIX MeTaIUIOB, pa3/ara-
totca ¢ poiaeneriem CO,: MgCO, = MgO + CO:T.

MApoKapGoHATBI WEMOUHLIX METAUIOB HIPH HarpeBaHUH NepexoAT B kap6o-
natki: 2NaHCO, = Na,CO, + CO,T + H,0.

BonbUIMHCTBO THAPOKapOOHATOB. a TaKkKe KapOoHaThl Kallus, HATpHs, pyOH-
K3, 13T M.aMMOHHA PAcTBOPHMbI B Boje. KapboHATLI APYrHX METAUIOB B BOE
HepacTBopHMbl. HanGonsuee npakTHyeckoe 3Ha4eHIe H3 conell YIo/IbHOI KHEOTHI
nmetoT nitbesas coga NaHCO : xanbunnuposantas cona Na,CO,: men, H3BeCTHSK,
mpamop CaCO,.
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Teopua XMMUYECKOT0 CTPOEHUA OPraHUYecKux coeuHeHU
A.M. bytiiepoBa

QOclIoBHBIE MOMOKEHNA TEOPHI XHMIUECKOT0 CTPOCHIA OPraHiMecKix coeiie-
HIIT 3AKIIOUAIOTCA B CIICAYIOLICM:

1. ATOMBI B MOMEKYNIAX COCANHEHLI B ONpE/IEIEHHOIT TTOCC10BATEILHOCTH B
COOTBETCTBHHM ¢ HX BATICHTHOCTLIO. Tloc/e1oBaTeIbHOCTL COCIITIEHAS ATOMOB
B MOJCKYI¢ OTPKCHA B CTPVKTYPHOIT (hopayre.

CaoiicTBa BelLeCTBA 3aBUCAT HE TOJILKO OT TOTO, KAKIE ATOMBI H B KAKOM KO-
JIMYECTBE BXOAT B COCTAB €r0 MOIEKY b, HO H OT TOTO, B KAKOM IMOPSIKE OHII
CoeHHEHDI MeX Ly coBoil, TO €CTh OT XHMHUYECKOTO CTPOCHHS MONEKYJIbI.

3. ATOMbI IUTH TPYNILI ATOMOB, OOPAZOBABLIIIE MOIEKY/IV, B3aUMHO BIIISIOT

ApYI Ha pyra, OT Yero 3aBHCHT peakLloHHaa cnocoOHOCTh MOMEKYIIbI.

[

Knacendurxauna opramrecknx coemumennii

| Opramvlccmie COeIHENIS ‘

[ ALNETHYECKIE I [ LHKICCRIE |

N/

l NpEACibHbIE l | HENPEAEAbHbIE | | Kilpﬁ(lnl]Kﬂll‘lCCKllC ] l FETCPOUNKAHYCCKIE

Lil]’lllllll!(ﬂll'lECKHC ] | ApOMATIMECKHE |

Kanacceri oprammuecknx coensenii

Dynkunonaib- Hassanne Kaacent
Has rpynna rpynnb coeHIeHHIT Tpumeper

-OH Muapokeun CrnpTol C,H,OH. sTanon
®deHobI C,H.,OH ¢enon

~-CHO AJlbaern AJbjleruist CH,CHO, aueranbaernn

-CO- Kapbonun Keroubl CH.COCH,. aueron

-0~ Tpoctsie CH-O-CH,
prpeI JMITHNOBBI Ypnp

-COOH Kapboxkcimn KapGonossle | CH,COOH
KHCITOTbI

-COOR CnoxHsle CH,-COO-C.,H,,
atpupst ITIIALETAT

-NH, AMHHOrpynmna | AMHHBI C.H-NH,, annmin
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DyHKUHOHAIB- Hassanune Knaccsi
" Tpumepsi
Has rpynna Tpynnei CcoeIMHeHNi

-NO, Hurporpynna |Hutpocoean- |CH,NO,,

HeHHst HHTPOMETaH
-CO-NH, AMugorpynna | AMHILI CH,-CO-NH,,

AMMJI VKCYCHOH KHCIIOThI

-F.~Cl,-Br-1 [anoreno- CH.CI,

NPOH3BOAHBIE | XJIOPHCTBIH METHIT

Knaccel opraHuyecknx coeMHenuii onpeaensoTes:

a) CTpOEHHEM YITIEBOJOPOIHOTIO CKeleTa;

6) (YHKUHMOHATLHBIMH FPYNNAaMH, PUCOEIHHEHHBIMH K YITIEPOAHOMY CKeJIeTy

MOJIEKYTIbI. '

Dyuxyuonaitoiisie zpynnsi — rpyInkl aTOMOB, CBOHCTBA H NPeBPaLLEHHE KOTOPbIX
ONpeAeAoT OCHOBHYIO YacTh XHMHYECKHX CBOIICTB coeiHeHHIT JaHHOr O KJlacca.

H3omepus — siBNCHKE. NPH KOTOPOM BELIECTBA MMEIOT OHHAKOBbLIA KayecT-
BeHHbIH H KOJIMYECTBEHHBIH COCTAB, HO Pa3IH4YHOE CTPOEHHE MOJIEKYJIbI, a 3HAYMT,
001agaloT pa3HbIMH CBOHCTBAMH.

Paouxanr:

a) (parMeHT MOJIEKYJIbl, VCIIOBHO PACCMATPHBAEMBIH Kak eAMHHLA CTPYKTYphI
mostexy:el. Hanpumep. pamxan 3t C,H; BX0IMT B cocTaB MOJIEKy/I 3TaHO/A
C,H,OH, stunamuna C,H NH, u MHOrMx ApyrHx:

6)

yacTyua, iMewulasa HdCl’lapeHHblﬁ 3NEKTPOH H ob6nanarouas NOBbILEHHOMN

peakuHoHHO# cnocobHOCTEI0. OBLIMHO CYNlecTBYET JIHILb KPAaTKOBPEMEHHO

B Ka4€CTBE NMPOMEXYTOYHOT'O NMPOAYKTa peakliiH H cpa3y K¢ BCTYNaeT B

PeakLHIO ¢ IPYTHMH MOJIEKYIaMH H PaZlHKaIaMH.
Hyxreo@uwibnsie peaxuyu — peakLnm, B KOTOPBIX 21eMEHMAPHbLY AKMOM ABIIAETCA
aTaKa YacTHLUbI-HYKJIeoDHIa Ha 00NACTb MOJIEKY/IbI C NOHHKEHHOH 3/IEKTPOHHOH INOT-
HocTbio. Hanpumep, noebiuienHas peakuHOHHasA COCOOHOCTD ralloreHONPOH3BOIHBIX
npeaebHLIX YIJIEBOAOPOAOR 0obYyciioBIeHa nospu3anmeii Moekyn u3-3a Sombueii
3MEKTPOOTPHLIATEILHOCTH aTOMa rajioreHa. an 3TOM Ha aTOMe yIiiepoja oﬁpaaye'r(:ﬂ
HEKOTOPBIH AeHLIMT 37IeKTPOHHOMN NIOTHOCTH (8+). M OH JIETKO aTaKYeTcst MOJTEKYNaMn
HITH HOHAMH, KOTOPbIE MOTYT NPeAOCTABHTL CBOIO JIEKTPOHHYIO Napy.

Tunbl pa3pbiBa cBsi3eii B OPraHH4ecKHX COeHHEHHSAX

Tun pasprisa
cBsleii

OcobennocTH

Jlns KakHX peakuii
XapaKkTepeH

ToMonuTHuec-
KHil pa3pbiB
KOBaJIEeHTHOH
CBA3N '

Pa3pkiB koBaneHTHOI cBs3U ¢ 06-
pa3oBaHHeM CBOGOAHBIX pagHKa-
108, Ponb cBo60aHBIX pagHKanos
MOTYT MrpaTh aTOMbI BOLOPOJA.
X7Iopa, KMCIIopoaa M T.01., a Tak-
xe rpynnbl atomos: OH, CH,.
Mo cBO6OIHO-paaHKaTLHOMY
MeXaHH3MY MpPOTeKalOT peakumH,
B KOTOpBIX pa3speiBY MojBepra-
I0TCA CBA3H Majiol NMONAPHOCTH

Jlauumiii cnocob pazpeisa
cBa3ei xapaxTepeH oIS
peakuMii 3aMelleHHA U
NoJHMepPH3aLHH

(C-C. C-H, N-N)).
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Tun pa3psiBa

Jns Kakux peaxuymi

. OcobennocTnn
cBs3eil XapaKTepen
IetepomnTh- Paspei ximMuyeckoii cBasH, npu | FeTepormTuyeckuii  Mexa-
YecKHil KOTOPOM 00L1as 37eKTPOHHAA HH3M HaOmoJaercs oObIYHO
(MOHHBIH) napa oOcTaeTcs ¥ OIHOTO aTOMa; |NpH pa3pbiBe KOBAJIEHTHOM

nonspHoii casn (C-Cl, C-O
H ap.). IereponuTHYeckmii
pazpLIB KOBAIEHTHOIl CBAZH
XapaKTepeH TakKe JUIA peak-
UM MPHCOEAHMHECHHA, KOrIa
B MOJIEKYJIaX €CTh TI-CBA3b

TIpH 3TOM 00pa3yI0TCA HOHbI —
KaTHOH H aHHOH

Pa3pbiB CBA3H

Snexmpogiisnbie peaxyuu — peakLdH, B KOTOPLIX DAeMeHNIUPHBLY UKMO.M ABTISET-
€5 aTaKa YacTHUBI-371eKTPodMIIa Ha 06/1acTh MOJIEKYITb] ¢ MIOBLILLEHHO# 1IEKTPOHHOH
nnoTHocTEIo. Hanpumep, B peakumy nurposanns C H + NO,* - C HNO, + H* uon
NO,* aTaKyeT AeMOKAIH3OBAHHYIO WIECTHLIEHTPOBYIO T-CBA3L MOJIEKYNBI GeH3oa.

Yactuua (Monekyna YacTHua, HMeloLIas
HIH HOH), obnafaroL@s cBOGOAHYIO ATOMHYIO WIIH
HEMONENeHHOH MOJICKYJIAPHYI0 OpGHTANE,

M B CHITY 3TOFO CriocoBHas
GBITh aKuENTOPOM
MEKTPOHOB

THUNHYHBIMH HYKNEQHILHLIMH [
sewecTsamu saamores OHY, CI, THARMHBIMI 2EKTPOPINaMI
I, Br, NO.', Ho0, NH; ABJIAKTCA MPOTOHBI, KATHOHBI
MeTannos, ranorexos, NO®,
NO;", monexynsi SO;

INEKTPOHHOH Napoit

Odujee Medcoy HYRICODUTbIBLMY U 2TeKMPOINeHBLMU PeARYUAN Y 3AKITIOHAETCH B
TOM, YTO OHH MPOTEKAIOT N0 HOHHOMY MeXaHH3MY. Ho B mepBoM ciTy4ae pearupyrolice
BELECTBO OT/AET CBOIO NEKTPOHHVIO Napy. a BO BTOPOM CiTyyae — npHobpeTaeT
3/IeKTPOHHYIO Mapy 1A co3JaHHA HOBOH KOBAIEHTHOMH CBA3H.

NpepenbHble yrnesogopoas! (ankaubl)

Ipedevnbimu yzire6000podamu NIH aikanamu Ha3bIBAIOT COEHHEHHS, COCTAB KO-
TopbIX BhipaxaeTcs obueit popmysioit C H, | ,, rie n — 4HCIIO aTOMOB YITIepoa.

e

I'omosoriuecknii paa npeaebHLIX YIVIEBOAOPOIOB

®opmyna Ha3ssaune Pamnrkan Ha3zsaune
CH, Mertan CH- Metna
C,H, DraH C.H,- 1N
C,H, [Nponan CH,- IMponun
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Dopmyaa Hassame Pammcan Hassamie

CH, Byran CH- Byriun

CH, ITentan CH, - TTenTnn (amnn)

C.H, Tekcan CH, - Fekenn

CH, FenTan CH,, Tentun

CH, OkTan CH,; OxTnn

CH,, Honan CH, ~ Honun

C,H, Mexan C, H, - Heunn

C,H,, YHaekaH C H,~- Yuaeumn

CH,, Honexan C.H,~ Jloaeuunn

C,H,, Tpuaekan C.H,~ Tpuaeunn

C Hy Terpagexan C H,- Terpaaeunn

O0was XapaKTepiCTHKA ATKAHOB
OcobeHHOCTH B MomiekyIax npefebHbIX YIJIEBOIOPOJOB ATOMSBI YITepoa
WIEKTPOHIOro | ¢BA3aHBI MEXkIY cODOH O-CcRAAMH, Bee CBOOO IHLIE BATIEHTHOC-
CTpOeHNUs! TH HACBILLCHBI BOIOPOAOM. ATOMBI B MOJIEKYJIE HAXOIATCA B
COCTOSIHHM sp*-rHOpHAN3ALINH

Homenxnatypa | Haianus npeaetbHbIX YIIEBOAOPOIOB OKAHUHBAIOTCA Ha

-, & HA3BAHHS VITIEBOJOPOIHBIX PAAHKATIOB — HA -1,
Ecnn yrieBoaopo/iHas uelib He pa3BeTBIIeHa, TO K HA3BaAHUIO
VITIEBOOPOAA 100ABMAIOT /i- (YTO 3HAUHT «HOPMaTIbHBIM»).
Hanpumep, H-reKcaH, H-OKTaH

OcHoBHBIE (UM~
yecKHe CBOiiCTBA

ITpeaenbHeie yrIeBONOPOIb — DecUBETHbIC BellecTBa, Hepac-
TBOpHMBIe B Bofe. C POCTOM MOJIEKY/IAPHOIE MAcChl MEHSIOTCS
ux Qu3nueckue ceoictra. Tak, C -C, —rasmpl, C~C , — xun-
KOCTH, BBICIIHE ANIKaHbl — TBepAble BewecTsa, C pocToM jiu-
HBl VIJIEPOJIHOIT LIeMK VBEIMYHBAIOTCA TEMNEPATYPbI NaBic-
HHS H KHTICHHSA

IMormyvuenne

OCHOBHBIM HCTOYHHKOM npedellbHbIX YIJICBOJA0POAOB CIIYXKAT

]'IpHpO;'.ll-lbllvl raz HC(I)TI:. HCKOTOprC alKaHbl H LIKITOAJIKA~

Hbl MOIVYAIOT 113 APYIHX COeIIHEHMNIT:

CH,-CH=CH-CH, + H; M ™! CcH (CH,),-CH,
Byren-2 byran

LIHK.FIOI'CKCZIH 11 APYIHe UHKIOAIKAHBI paja LUHMKJIOreKCaHa

NOJayUalOT FTHAPHPOBAHHEM Oenzona 1 ero TIPOH3BOAHBIX!

ki, 1
CH, +3H, CH,

XumMideckie CBOiicTBA ATKAHOB

Peakuns

Ypasuenns

3amMeLteHHe (ra-
JIOreHHPOBaHiie)

TasoreHMpoBalue MPOHCXOAUT B HECKOJILKO CTAIMH:
hy

CH, +Cl, CH,Cl + HCI

XﬂOpliCTblﬁ METHI1
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Peaxuns Y paBHenus
hy
CH,CI + Cl, —— CH,CI, + HCI
IHIXTIOPMETaH
h .
CH,CI, +Cl, =~ CHCI, + HCl
TPHXJIOpMeTaH
hy
CHCI, + Cl, — CCl, + HCI
TeTpaxiaopMeTaH
Peakuus npoTekacT Mo paMKATLHOMY LEMHOMY MEXaHH3MY.
a) TMoxa neficTBHeM cBeTa MPOMCXOAMT HHULIMMPOBaHHe — oOpa-
30BaHHe cBoboaHoro pamkana: CLCl = 2CI*
6) Lennas peakuus: H,C: H + Cl* - H,C + H:Cl;
H,C +CLCl- H,C.Cl+CI
HeliTpanbHylo MONEKylly YIiieBOJOPOJAA aTakveT cBoOOMHbI
paaMKall XJIopa, B Pe3y/IbTaTe Yero MPOHUCXOAHT CHMMETPHY-
HOE pacluenjieHHe KOBAJICHTHOH CBA3H B METaHE. DTH peakuMH
TIOBTOPAIOTCA IO TeX MOP. MOKa He MPOH30MHAET 0OpBIB LeNU
Hutposanue TTpoHcxoauT npy AeficTBUH pa3baBIeHHOH a30THOH KHCIIOTHI
(peakums npu 140 °C n Heﬁom.rmom JABJIEHHH:
Konosanosa) | R-H + H-O-NO, —— R-NO, + H,0
.Copenne CH, +20,- CO,+2H,0
IMpn HemocTaTke xUcIOpOAA:
2CH,+30,-2CO+4H,0
Jerunpupoea- | [IpoHCXOST NpH BLICOKHX TEMNEPATYpax B MPUCYTCTBHH
Hie KATaJIM3aTOPOB, B KAYECTBE KOTOPLIX MOTYT BbICTYNaTh Ni,
Cr,0,, ZnO u ap.. HanpuMep:
t, Ni
CH-CH, ——— CH,=CH. +H,
Pasnoxenie [1pH BBICOKHX TeMMepaTypax a/KaHbl pa3/IaraloTes:
CH, — C+2H,
!
2CH, — CH=CH + 3H,

HenpepenbHbie yrneBofopoab! (ankeHsbl)

Aikensi, Win onegbunve, Wi amuienogsie y2iesodopodbl — HenpeaelbHble VITie-
BOJIOPO/IbI Psifla ITHIIEHA ¢ OJHOIT JBOHHOIT CBA3BIO B MOJIEKY/IaX. AJIKeHbl 00pa3yioT
TOMOJIOTHHECKHIT P COCAMHEHHIT, HMEIOLLHX obuyio popmyny C H, . Pononauams-
HIKOM 3Toro psfa sensetcs sTined — H,C = CH,.

Xapax'repnc'r HK2a HenpeaelbHbIX YICBO10pOa0B

JnexTpoHHOE cTpoeHie (Ha NpuMepe ITIVIeHa). ATOMb! YIVIEpOa NPH NBOHHOI
CBA3H HAXOATCA B COCTOAHMM sp>-THOpHIM3aLIMK. BasteHTHBIH yron cocTasnser 120°.
Kaxapiii 13 aToMOB yriepoga o0pasyeT 3 0-CBA3H; OCTABILIHECH HEUCTIONL3OBAHHBI-
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MIT ABE p-0pOITATII OGHOTO I BTOPOIQ ATOMOB YIVICPOAA HCNBITHIBAIOT HACTHYHOE
BokoBoe repekpblBaHie HAl M MO TIOCKOCTBIO MOJICKVIILI ITH/IEHA, TEM CAMbBIM
o0pa3ys N-CBA3b.

H3omepin. /s ankeHoB XapakTepHa M30MepHS: a) YITIEBOAOPOIHOIO CKeJleTa
(OyTen-1 n 2-meTi-nponex-1): 6) nonoxenns aApoiinoii ceasi (Oyten-1 b dyTen-2);
B) MPOCTPAHCTBEHHAS (TCOMETPHYECKas); 1) Mexrpynnosas (GyvTen-1 i mnmodyTan).

Homemcratypa. Hazsanns akeHoB MpoH3BOIATCSA OT HA3BAINIT COOTBCTCTRYIOUIHX
QAUIKAHOB MYTEeM 3aMCHbl OKOHYAHHS —(1 HA —1L1e/1 (PALIHOHANbHAS HOMEHKIIATYPA) HIIH
-enr (CHeTeMaTHYecKas HoMeHKIIaTypa). Haspatue n3omepoB ATKeHOB cOCTaBASETCS 10
creaylouiesmy npuHunny. Hymepyercs camast JUIMHHASA LeNb ¢ TOFO KOHU@A. K KOTOPOMY
Grmipke pacnosiokena JABOIHas cBsi3b. [TepBBIM HA3BLIBAIOT HOMEP ATOMA VIIICPOJA. €
KOTOPBIM CBA3QHO PA3BCTBIICHHE, 30TEM PAIKAJL, HA3BAHIIE CAMOrO YIJTIEROA0PO/IA 1,
B KOHLI¢, HOMep ATOMA YITIEPO/A, OT KOTOPOIo OTXO/IMT ABOTIHAA CRA3b.

@usnveckne cBoiicTBa. [1epBble YeTbIpe Npe/ICTABUTENS PAAA STHITEHA —— ra3bl;
¢ Ci~no C, — — KkHaKocTH. Boicuume STHICHOBLIE YITIEBOA0POAbI — TBepable Gec-
LBeTHbIE BellecTBa, TeMmnepaTypLl KHMEHHs ¥ IUKIBIEHHS ¢ YBEIHueleM AIHHL
VIUIEBOJOPO/IOLT LIenH BO3PACTAIOT. AJIKEHB] IIPAKTHYECKIH HepacTBOPHMLI B BOJIE.
XOPOIII() PACTEOPAIOTCA B HEMOJAPHBIX OPraHHYecKiIN PACTBOPHTE/IAX, TAKHX KaK
Benson, xnopodopm 11 ap.

IMpisenenne. B npupojie 5THIEHOBLIE YITIEBOJOPO/Ib B 3HAUHTEILHBIX KOIHYECT-
Bax He BeTpeuaoTes. MX Henonb3yloT Kak chIpbe UTS CHHTE3a MHOMHX OPraHHUecKHX
setectTs. Hanpumep, 9THmen npUMeHsIOT U1 CHIITe3a 9THIOBOTO CMIHPTa, HIIPHTA, TI0-
JIMITHIIEHA 1 APYTHX MOJHMEPOB. DTHIIEH HCTOMbL3YIOT AT Hapko3a. B npucyTeTein
3TOrO rasa ObICTPee CO3PEBAIOT MI0AbI, MOITOMY ro I1CMOAb3YIOT B TEM/HLAX.

IMoayuenne. DTiIeHOBbIe YIIIEBOLOPOILI MOXKHO MOJYUHTh HECKOJBKHMH
cnocobamu: :

a) JernapHpoBaHHeM Npeie/lbHbIX YIIeBOAOPOI0B:
H
CH,~-CH,-CH, CH,=CH-CH;; ’

6) OTHATHEM l'aJ'IOI'I:HOBOLlO]JOIIOB OT FaJIOTEHOTIPOH3BOAHBIX TIPCAC/IbHBLIX
YreBO0POA0B. KOH, cnupr

CH,-CH,Cl ———"— CH, = CH, + KCI + H,0:

B) UTU.[CTIJ]CHHCM BD,ELI:I oT CI'IIIPTCIB

CH,-CH, UH CH,=CH,.

XHMIYecKHe CBOICTBA AJIKEHOB

Peaxuns Vpasnenns

[Mpucoeantenus: LN

a) THIpHPOBaHHE; CH,=CH,+H, —— CH,-CH,
6) rastoreHipoBaHie; Cl[ = CH + Br — CH,Br- CH Br

1 .Z—mmpomamn

B) B3aumopeiictene ¢ | CH,-HC = CH, + HCl — CH ~CHCI-CH,

FIOT¢HOBOIOPOIAMH 2-xnopnponau

(no npaeuzty Mapkos-

HHKOBA);

r) rpaTauus CH,-HC =CH, + H,0 — CH ~CH (OH)-CH,

npornaHon-2
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Pearius YpasHenns
OxHenehme:
a) ropeHHe:; CH, +30,-2CO, + 2H,0
©) okucienue nepman- | H.C = CH, + (0] + H,O KMnO, HO-CH,-CH,-OH
raHaTOM Kajusi; - ] 3TUIIEHTTIHKOITb
1, ¢

B) HemomHoe okuene- | 2CH,=CH, + 0, ——
HIE KHCIIOPOAOM; :

TMomumepusauns nCH,=CH, - (-CH,-CH-),
nouMep

JlveHoBbie yrneBoAopoOAbLI

Huenosvie yzie6000podst — Vrieroaopoabl, COfepikalllie B YIIEPOIHOIl LemnH
Ape ABoitHble cBaan. MIX coctam Bbipaxaerca obueit popmymoii CH, . Obutee
MeXIyHapo/HOoe Ha3BaHe THEHOBLIX YTIIEBOOPOIOB — AJIKailHeHbl.

Homenknatypa. Ilo cucreMaTHyeckol HOMEHKIAType Ha3BaHHA JIHCHOBBIX
YITIEBOAOPOIOB MPOHCXOAAT OT Ha3BaHHil aJIKAHOB, B KOTOPBIX MOCJeAHAs DvkBa
3aMEHACTCA HA OKOHYAHHE -duei.

H3omepns. /117 AHEHOBBIX YITIEBOAOPOAOB XapAKTEPHBI IBA BHAA H30MEPHH —
YIIepoHOIi LermH # ABOMHBLIX cBA3eil. [lBa Hainbolee BaXXHBIX MPEACTABUTENA AMEHO-
BbIX YrieBoZ0poaoR — Ovranuen-1,3 (aueuHun) u 2-MeTunbyTazmen-1,3 (M3onpen).
B Hux [ABO#iHbBIE CBA3H pa3/esieHbl OAHHAPHOM:

CH,=CH-CH=CH, CH,=C-CH=CH,

GyTtamen-1,3 |
CH,
2-meTinbyramien-1,3

Xnynrieckne cBoiteTBa. CXoHBI ¢ HenpeAeNbHBIMH yTiIeBoZopoaaMi. Peakumn
MPHUCOETHHEHHA:

CH,=CH-CH=CH, + Br, —» CH Br -CH=CH-CH,Br

ovrammen-1,3 1,4-;mbpombyTeH

Tpn B3anMoaeHcTBIHM ¢ OPOMOM ABOIIHbIEC CBA3H Pa3pbIBAIOTCA. 3aTEM POHC-
XOAMT NPUCOEINHEHIE BYX aToMOB GpoMa. OcTapiunecs cBOGOAHbIE BAJIEHTHOCTI
006pa3VIoT ABOIHYIO cBA3L. Takum 00pa30M, B peakUHAX NPHCOCIMHEHHS V IHEHOBBIX
YIJIeBO0POAOB NPOHCXOAMT NepeMellicHie IBOHHOMN CBA3H

AnKWHB!

Aaxunst, UIH ayemuaenogvie p21e6000podsl — VIICBOAOPOILI. MMEIOUIE B
MoJeKyIne 0fHy TpoiHyio cBsi3b. Obuwas popmyna aymxunos C H, . AuerineH
C.H, — nepatlit uneH romonoriyeckoro psia ankuHoB. IToaToMy ankHHE! YacTo
Ha3bIBAIOT ALETHIICHOBEIMK YIJIeBOZOPOAAMH i paccMaTpPHBAIOT Kak MpOAYKTh
3aMeLIEHHA aTOMOB BOAOPO/Ia B AllETHIICHE.

Homenknarypa. [To Homenknatype JUPA C Hamiume TpOHHOH CBA3H B MOJIEKYIIe
obosHayacTea cyQHKCOM =11, KOTOPBIT 3aMeHsAET Cy(pHKC -1t B HA3BAHIH COOTBETC-
TBylowero akana. Hanpumep, athH, nponuH, 6yTiH 1 T. a. Maenyio yrnepoanyio
Lenb, 0BA3aTeIbHO BKIMOYAIOLIYIO TPOHHYIO CBA3bL, HYMEPYIOT TakK, YTOGBI ATOMBI,
CBA3aHHbIE TPOHHOM CBAILIO, NOJIYYHIIH HaWMeHbLHE HoMepa. Hanpumep,
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s 4 3 21
CH,~CH-CH -C=CH
B

CH,

4-meTnnnenTuu- |

Daexrponnoe crpoenie (Ha nmpiMepe auetiviena). Oba aToma vrilepoaa B MONEKY-
JIe AUETHIEHA HAXOAATCA B COCTOSHMH sp-rOpHaisani. Tpoiinas cBsi3b COACPAKNT
OJIHY O-CBSi3h 11 jIBe TI-CBA311. G-CBS3b 0Dpasyvercs 3a cyeT sp-THOPILUIHBIX opOnTa-
e, koTopble 06o6mecTBaMOTES Mo yrimom 180°, nosToMy Mojlexyna auneTuiena
nuuelinas. JlBe HernOGpUaM3HpoBaliHble p-opOHTAIH NPt HOKOBOM NEpeKpLIBAHNM
00pa3yIOT [BE T-CBA3H, KOTOPbIC PACTIONOMKEHDI B IBYX B3aHMHO NEPIEHIHKYIIAPHBIX
obnacTax.

Hsomepus. 15 aIKHHOB XapaKTepHa CTPYKTYPHAA H30MepliA, 00YCIoBIcHHAA
CTPOCHHEM YIVICPOAHOT LICMH 11 [OJTOKEHHEM TPOIHHOIT CBA3H.

®isieckne ceoiicTra. 1o u3nuecknM cBoiicTBAM ATKHHBI HATIOMHHAIOT AJIKe-
bl Husume ankunel C,-C | npencrasnsior coboii rasel, C~C,| —KHAKOCTH, BbICLIME
UTKHHbI — TBEPbIC BelllecTBa. TeMnepaTypbl KHIIEHHA Y ATTKHHOB HECKOJILKO BbILLE,
YeM Y COOTBETCTBYIOUIIX AlKeHOB. AJIKHHBI HEPACTBOPHMBI B BOJE, HO XOpOLIO
PACTBOPSIOTCA B HEINOJIAPHBIX OPTAHIYECKIX PACTROPHTEIAX.

[Moay4enne. O0uM cnocoboM NOIYHEHHH ANKITHOB ABNACTCA PeaKLIA JIeri-
poranoreHHpoBaHNA: ,

CH-CBr,-CH, + 2KOH_ — CH-C=CH + 2KBr + +2H,0:

CH,Br-CHBr -CH, + 2KOH  —— CHC=CH + 2KBr + +2H,.

Ioaysenie aueTivieda, ALeTIICH B TPOMBILIIEHHOCTH I B JIN00PaTOPHH MOJIY-
HAIOT M3 KapOnaa KaibLg, JeficTBYS Ha Hero Bojoil:

CaC, + 2H,0 —» Ca(OH), + C,H,.
B GOMBINMX KOMMUECTBAX ALlETHIIEH TONYUAlOT H3 MeTaHa:
2CH,-» CH=CH + 3H..

ALETHIIEH MOXKHO NOTY4HTE CHHTe30M M3 3emenTos: 2C + H, — CH,.

Ipuntenenite auetiiena. ALCTHICH HCMONbL3YETCs 1A CBAPKH H PE3KH METALTOB.
SlBnAeTCA LCHHBIM CbIPbEM UISA MPOH3BOJACTBA MHOTHX OPraHHYECKHX COeAHHEHHIH
(YKCyCcHas KNCIOTA, YKCYCHBIH aJIbAeriif, 3TIIOBBIT CIIIPT, IIIACTMACCHI, KAy4yKH).
HeKoTophle NPOH3BOAHBIE ALETHICHA — XOPOLIHE PACTBOPHTENH.

XiMHYecKHe CBOICTBA

Peakuun Vpasuenus

I'napuposanne I1pn BeICOKOIT TeMMEpaType B MPHCYTCTBHH KATAIM3aTOPOB
(peakuin Boceta- | (Ni, Pt) ankuHb! npucoeanHsiioT Bogopoa. Peakuns naer B
HOBIIEHHUA) JIBE CTAJMH: '

1) C,H, + H, - C,H, (omunen); -

2)C,H +H,— CH_ (1an)

lanorenupopanne | Peakuns njer B aBe cTaalu:

1) CH=CH + Br, —» CHBr=CHBr

2) CHBr=CHBr + Br, - CHBr,-CHBr,

CiyHT KauecTBEHHOI peakLieil Ha Henpee/IbHbIE YIIIeBO-
nopoabl (obecupeurBanne GPOMHON BOIbI)
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Pearunu

YpaBuenns

ﬂp}lcoe,mmeﬂue

JAns akTHBaLH rajioreHoBoopoa HenonbiyoT AICL.

rajoreHoBo1o- CH=CH + HCl — CH,=CHCI

poaoB BHHHJIXJIOPHI
TpucoeanHenne rajloreHOBOAOPOAOR NPOHCXOANT TIO Mpa-
BTy MapKkoBHHKOBa

Peakuus He'  H'

Kyueposa CH=CH+H,0 — [CH,=CH-OH| —»

(rumpaTaums) — CH,;-CH=0

BHHHIIOBBIH CIIHPT

Peaxuusa Kyyeposa npoTekaeT npu HarpesaHWH B MPHCYTC-
TBHH, coneiil pTyTH (II). B 0OLIYHBIX YCIOBMAX alleTHIIEH c
BOf0i1 He B3almMoaelicTByeT. Peaknusa Kyueposa umeer 6onp-
woe NpakTHYECKOE 3HAYEHHE, TaK Kak [03BOJACT NOMyYaTh
JIEWIEBBIM MYTEM YKCVCHBIA afbaeruj, HCNojb3yeMmbiid ans
NPOM3BOACTBA YKCYCHOI1 KHC/IOTBI, STHIOBOTO COMPTA M T. 1.
B pesynsTaTe peakuuM ruapaTalMH TOJILKO alleTHIIEH Mpe-
BpallaeTcs B anbAerHl; THAPaTalMsA IPYTHX ATKHHOB NpOTe-
KaeT o npaBuwTy MapKOBHHKOBA, a KOHEYHBIM MPOAYKTOM
ABNAIOTCA KETOHBI

Peakuus 3amelue-
HHA (Ka4yecTBEH-
Has peaxuns)

. NH OH '
CH=CH +Ag,0 "~ AgC=CAgl + H,0

OGpa3yercs KenThblit 0CaJIOK alleTHIEHHIa cepebpa

l'lormmepuaamm

Jumepusanma:
Kam,

2H-C=C-H —— CH,=CH-C=CH

BHHHJIALIETHIIEH
Tpumepnsauus:

3H-C=C—H t, kam. C @

Ecnu nonmumepusawio aleTHIEHa BECTH B TPHUCYTCTBHU pac-
TBOpa XJIOPOBOJAOPOAA HIIH coNleit CONAHOM KHEIOTBI, TO 00-
pasyeTcs XJIOpNpeH:

,a,
H-C=C-H + H-C=C-H a.d, HC=C-CH=CH, —»
HCI
— H,C=C-CH=CH,
|
Cl
XJTOpPNIpeH

Tpy onpeneneHHbIX YCIOBHAX XJIOPNpPeH MOJIHMEPH3YETCA ¢
06pa3zoBaHHEM XJIOPIIPEHOBOTO Kay4yvKa

Oxncnenne

Mpu okuHeneHnH B kucnoii cpeie 06bIYHO MPOHCXOOMT pac-
ensexye TpoiiHoii casH M obpasyloTca kapGoHOBbIE Kic-
JIOTBL:

R-C=C-R’ +[0] + H,0 - R-COOH + R’-COOH
Topenue: 2C,H, + 50, — 4C0,T + 2H.,0
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ApeHb! (apomaTuyeckue yrneBoaopoabl)

Apenvr. Wn apomamuueckue y2iegodopodvr — yrnenono;ém,l. HMeIolLHe B
MOJIEKYIle OJIHO MIIH HECKONLKO OeH30MbHLIX Kosel. CocTaB X MOJIEKVII OTBeYaeT
obweii popmyne C H, . Benson — npocreiimmii npeacraBiTent apoMaTHUECKHX
YII1eBOAOPOJOB HITH APEHOB.

daexrponnoe crpoenne. Bee C-C-cBA3u DeH30MbHOTO KOMbLA PABHOLEHHBI,
Kablii aTOM YI7IepoAa HAXOANTCA B COCTOSHHM sp -FHOpIAN3aLHH, DNeKTPOHHOS
001aK0 YeTBEPTOro MMEKTPOHA (P-ITIEKTPOHA) ATOMA YITIepo/Ia, He YUacTBYIOUIEro B
rbpusaiim, 1eerT GopMy FAHTENH H OPUEHTHPOBAHO MEPTIEHINKY/ISPHO M10C-
KOCTH DEH30/IBHOrO KonblUa, Takie p-3NeKTPoHHBIE o0/laka BeeX aTOMOB yriepoaa
NepeKpLIBAlOTCS Hall H MO MIOCKOCTLIO Konblia, obpa3sysa obillee 3MeKTPOHHOE
obnako. CeA3b, 06pa30BaHHYIO WECTHITEKTPOHHBIM 061aKOM, HA3BIBAIOT JEMOKa-
JH30BAaHHOIT LUECTHLIEHTPOBO TT-CBA3BIO.

HomenknaTypa, YeIoBHO apeHsl pa3fensoT Ha Asa psaja. K nepsoMmy oTHocaT
6enson u ero romonorn (Metundenson; |,2-mumernbenson; 1,3-miMernndenson 1
T. I.). BTopoii BKimoyaer xounencnposannué (nonusaepusie) apensl. [Ipocreiimne
U3 HUX — Ha()TaJTMH W aHTpALeH.

Homepun. CTpyKTVpHasi 130MepHSs B TOMOJIONHYecKOM psity HeH3ona obycsoBeHa
B3aHMHBIM PACTIONOKEHHEM 3AMECTHTEIEH B Komiblie. MoHO3aMeLLeHHBIE NPOH3BOIHEIE
6eH30Ma He HMEIOT H30MepOB MOJNOKeHHs. Jlu3aMellleHHble NPOH3BOIHbIE CYLLECTBYIOT
B BHJIE TPEX H30MEPOB, KOTOPBIE PA3THUAIOTCA MO TIONOXEHHIO 3aMecTHTeNedi. [oo-
JKEeHHe 3aMeCcTHTeNel YKa3biBAKOT LM(ppaMi MK pucTaBKaMH: 0pTo- (0-), MeTa- (u-),
napa- (1-).

®uzireckHe cBoiicTBa. [TepBble wWieHb! rOMONOrHYecKoro paaa 6enona (Hanpu-
Mep, TOJIYOI, 3THIDEH30T H 11p.) — DecLBETHBIE TeTYuHE JKHAKOCTH CO CretH(HYECKUM
3anaxoM. OHH Jlerye BO/ib1 H B BoJle HePacTBOPHMBL. X0poLIO pacTBOPSAIOTCS B Opra-
HHYECKIX pacTBOPHTENAX. BeH3on 1 ero roMosnorn camit ABIAIOTCA PACTBOPHTEIAMU
JUIA MHOTHX OPraHHYeCKHX BELIEeCTB.

TMony4eHne 6eH301a H APYrHX apeHOB:

a) ApeHbl NOMYHAIOT H3 HE()TH H KAMEHHOYTOJILHOIT CMOJIbI, KoTOpas obpasyeTcs
NpH cyxoii MeperoHKe KAMEHHOrO YIJIf;

6) GeH307 TaKXKe MOXKHO MOTYYaTh € MOMOLULIO PEAKUMH AerMAPOLMKIH3ALHH
reKcaHa M JIerHapHpoBaHHs LHKIIOreKcaHa:

CﬁHH Lh 4H1 + @

To crocoby H.J. 3eminckoro u B.A. KazaHckoro 6eH3071 MOXKHO TIOTTYUHTS,
nponyckas aueruieH uepes TpyOKy ¢ aKTHBHPOBAHHBLIM YIJIEM NMPH TEMMEpaType

600 °C: .
t, kam. C
3H-C=C-H —@

Tlpumenente GeH30na 1 ero rOMOMOToB. BeH30/T CTY>XHT HCXOIHBIM NPOLYKTOM
B MMPOM3BOACTBE KPACALMX M JIEKAPCTBEHHBIX BEILECTB, CHHTETHYECKOrO BOJIOKHA,
nnactMacc. BeH3om M ero roMosIork HEMoML3YITCS KaK pacTBOPHTENH, a TAKXe JUIS
CHHTE3a APYIrHX OPraHHYecKNX coe/IMHeHHil
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OprasuyecKan xumusa

XHMHueckHe CBOIiCTBa

Peakiumm

YpaBuenne

3ameLueHHs:

a) raJIoreHUpOBaHHE;

6) HUTpOBaHHKE;

B) cynbdupoBaHHe;
) AIKHIHpOBaHHE
(peaxumus Ppugens-
Kpadrca)

3TH peakuysy NpoTeKaloT NPH KOMHATHOI TeMrepary-
pe. HO B NpHCYTCTBUH KaTamizaTtopos — AlCL, AlBr,,
FeCl, u apyrux: CH, + Br,— C;H,Br + HBr

B npucyTcTBHII KOHLCHTPHPOBaHHOIT CepHOIl KHCIOTHI
apeHbl BCTYNAOT B PEAKUHIO C a30THON KHCIIOTOH, 00-
pasys Hlﬁpocoemmcﬁm

CH, + HONO, — CH,NNO, + H,0
mnpo6cH30J1

Jina peaxumn Heo6XomIMa «IBLIMALLAAY CEPHAR KHCio-

ta (oneym): CH, + HSO, —» CHSOH +H,0
Gemoncquwxnmom

KaranuiaropamMy peakuHH SBIAIOTCS TaJIOreHHIb!

AlCl
amomunmns: CH, + C,H.Cl 2 CH,CH, + HCI
3ITHAGEH30N

ITpucoemHenns:
a) THOPHpOBaHHe;
6) npHCoeAHHEHHE
XJIOpa Ha CBETY

Peaxiiis rHApHpOBaHHS apeHOB HIET NIPH HAIPeBa-
Hiti B MPHCYTCTBUH KATAI3ATOPA — HHUKEIA Wil
TUTATHHBE

CH,+3H, CH,, (unxnorexcan)

Benson nprucoenuHsAeT TPH MOJIEKYJIb XJI0pa M 06pasy-
€T TBepABIHi MPOAVKT — reKCaxIOpLUHKIIOreKcaH (rex-
caxyopan): CH, + 3Cl, - CH,Cl

Pr, 200°C, p

lopenue

2C,H, + 150, - 12CO, + 6H,0

XapaxkTepHas 0co6eHHOCTb GeH30Ma — YCTOHYHBOCTB K JeHCTBUMIO OKHCNTHTeNEH,
On He obecupeynBaeT GPOMHYIO BoJy H PacTBOp NepMaHraHaTa Kajus

C])aBHEHHe yr/iepoaopoaoB pa3jiHyHbIX rOMOJOrHMECKHX pAOB

AJKaHbl | ANKeHbl | ANKoaMeHsl | AJIKHHBI Apens!
Obas cH,.,| cH, | cH,. |cH, CH,
li)OPM}’ﬂﬂ n n " =2 n" "2 n -6
Bun w? o2 2 2
rubpUII3aLH X x4 P N P
Bua cesizu 6M-371eKTPOH-

c ounN CHUT ouln
Has cHcTeMa

Amiia caasi 054 | 0134 |0,134,0146| 0120 0,140
C-C, nu
HnuHa cBAzH
C-H. 0,1004 0,1084 0,1084 0,1064 0,1084
Banentnwiit yron| 109°28° 120° 120° 180° 120°
DHeprus cBA3M
C—C, B/vons 350 620 620 880 620
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lllnapranua no xuMuun

Amcanst | Asxenul | Aaxomens! | ARG Apenbi
dopma Terpasa- Tuneii-
P ; Tpasit Inockas [hiockas Tnockas
MOJCKYTbI pHUecKan Hast
XapaxkTepHule Yaiue Mpuco- -
! ! 3amewe- | Ilpuco- | Mpucoean- . prico
peaxium ) npHco- CIAHHECHMS,
HH3 enHenns HeHus
eHIICHIA | 3aMellenis

MpuUpoaHble UCTOYHUKMU YTNEBOJOPOAOB:
HedTb, NPUPOAHBIE M NONYTHbIE He(TAHbIE ra3bl

Hedimy -— macisiicras KnaKocTb TeMHO-6YPOro I HepHOro LgeTa co creundi-
yecKHM 3anaxon. B BoJie npakThuecki HepacTBopuMa, Jierde Bofkl. [To cocrary HelhThb
npeacTrapiseT codoii CII0KHYIO CMECh YITIEBOI0POI0B. OHa COAEPAHT B cede KaK RHIKIE,
TaK H pACTBOPeHHbIE TBEPAbIE 1 Aaxe (B HeDOBLLIOM KOTIHECTBE) I3000pasHbIe yIileBo-
Aopoabl. O0bIMHO 9TO NapapHHOBLIE H LINKIHYECKHE YTICBOAOPO,IbI, MK 10aIKaHbL M X
cOOTHOMICHHE KOMLOeTes B HehTH patTHUHLIX MecTopoAIeHHil. Kpome yritesosoponos
He(hTH COACPHKHT KHCIOPOIHBIE, CEPHIICTBIC H A30TIICTLIE OPraHIuccKIte coeUHenns. B
CBIPOM BHJE HE(DTh HE HCMOL3YETCS, e MOBEPraroT nepepaboTke.

Hpupodnuvie zazvi. TIpUpoaHbIe Tasbl, KaK W He(Th, — BAaXHbIH HCTOYHHK YTTle-
BOJOpoAoE. B npipoanom rase comepkatcea raaBHbIM 00pa3oM YIIICBOAOPOIb ©
HH3KOI MOJTeKYIApHOIT Maccoii. [To obvemy npupomnbiii ras va 85-98% cocront 13
MeTaHa, Ha 2-3% 13 3TaHa, nponaxa, OyTana. B Hem Takke coepkHTCA HeGoIbLIOE
KOJIYeCTBO npitveceii — cepoBoiopo.ia, azora, GaropoIHLIX ra3os, YIIEKHCIoro
rasa i BOAAHLIX NApoB.

HMonymuie 2azor. TlonyThsle razel 00BIYHO PACTBOPEHBI B HE(DTH M BLIIETIAIOTCA HPH
ee 100bI4e. B NornyTHLIX razax cofepykHTes MEHbLIE METana, HO Dorblue JTaHa, nponana,
OyTaHa H BLICLUIX VIIEBOIOPOAOB. KpoMe 3THX cOeINHEHHIT NMOMYTHLIE ra3bl cOMepKAT
TE e MPHMECH! CEPOBOIOPO, 30T, YIICKHCIbII ra3, G1aropoiibie rassl B T. /1.

Ileperonka nedrn. Kpeknnr nedrenpoaykros

Bua OcuoBnbie

Yenosns CyumiocTb MeTOa

nepepadoTKIl

NPOAYKTSI

1. Tlepeuunas nepepaborka

[Mpamas  ((ppak-
LHOHHAA  Tepe-
royka)

300-350 °C

bensuu smrpo-
HH, KEPOCHH,
razoinb, MasyT

Hcperouxa OCHOBaHa Ha
pa3sHULE TEMNIEPATYP KUMe-
HUSE YITIEBO10POAOB He(hTH

I1. BropuuHas (xuMHueckasn) 1

1epepaboTka. KpekuHr HedTenpoaykToB

TepmuueckHit
KPEKHHT

470-550°,
25-40 aT™.

Kpeknur-6en-
3UH KPeKHHI-
rasbl (ITHICH,
Tponuien

H ap.)

B npouecce Tepmudecko-
ro KPeKHHra NpoOHCXOIHT
paculenieHie MOJIeKyT
YITIEBOA0POJIOB N0
JeACTBHEM BBICOKHX TeM-
nepaTyp. Onn paciuen-
JIAIOTCS Ha NpefelbHble ¢
MEHBLUHM YHCIIOM aTOMOB
VITIEPOa U HEeNpe/enb-
HblE YIIIEBOJOPOIbI
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Oprauuqecxan XUMUA

Bna OcHoBHbIE
Yenoeus CywmnocTs MeToga
nepepatoTkH MPOaYKTHI
Karanntnuecknii | 500°, -2 at™, | Bensus ¢ Beico- | OcywectBisiercst npm 6o-
KPEKHHI KaTanM3a- KHM OKManossiM | 1ee HH3Kofl TeMIiepaTtype,
TOp ~— Ao~ queIom HO C Bonbluei CKOPOCTHLIO
MOCHJIMKATBI H onarogaps KaTajM3aTo-
AICI, pv. Hapany ¢ peakuns-

MH paclierUieHHsa HAVT
peaxkuHy H30MEPH3aLHH,
3T0 NO3BOMAET YMYYIIHTh
KauyecTBO HeH3NHa

Jipyrue criocodbl BTOpHUHOH MepepaboTKH HedTENpoAYKTOB

PubopMunr 600-700°, BensuH ¢ B npouecce pudopmuHra
KaTaJH3aTOpbl | BLICOKHM NPOHCXOIMT apoMaTH3a-
Pt, Pd cojepKaHMeM | LIMA YITIEBOZOPOIOB, T. €.
apoMaTHYECKHMX |MpeBpalleHHe  mapadu-
VI7IeBOAOPOAOB |HOB H UMKIoNapaduHoB
B ApOMATHYECKHE YITIEBO-
JOpOb
IMuponns 650-700°, BricokookTa- ITpn nupommsc pas-
KaTanH3aTopbl | HOBblE GEH3MHBI | PLIBAIOTCA JIHHHBIE
Pt, Pd MapkH b YTTIEBOAOPOAHLIE LICITH.
(aBHauoHHble) | [IpoHCXOaHT yBenmMueHHe
BLIXOZa ra3006pa3HbIX
NpoayKTOB
TMpoucxoauT yaanenne
MapoouncTka CEPHUCTBIX M a30THCTHIX

OPraHHY¢CKHX BCUIECTB

Kucnopoaconepxauyue opraHuyecKue coeguHeHUn

Cnupmei

Cnupmu — 3TO OpraHHY4ecKHEe COeTMHEHHA, B MOMIEKYJIaX KOTOPbIX COAEPKHTCSH
OjJHa HIIH HECKOJbKO THAPOKCHIIBHBIX IPYNI, COCAHHEHHbIX € VITICBOAOPOIHBIM

PAAMKATIOM.

Knaccndukaws cnnpros

Ilo xapakTepy yri1eBo10poAHOTO paanKaIa

AmudatHyeckne l AMUNKITHYECKHE

ApOMaTH‘iEC'KHE

Tpusiepsi
CH,CH,OH (a7a- C.H, OH C,H,CH,OH
Hom) (unKIOreKcanom) (6eH3UNOBLII CNIUPT)
IMo uneay MAPOKCHALHBIX TPYIII
OmHoaTOMHBIE ] JByxaToMmHble I TpexaTomHgle .
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Wnapranka no xumuu

Hpiatepnt

CH,OH CH,OH-CH,OH CH,OH-CHOH-CH,0H
(MeTaHo1) (TIICHTIIKOID; (rzmuepiy;
srangnon-1,2) nponanrpion-|,2 3)
ITo nonoxemuo r|-1ymn.1 OH npu yraepoanom atome
[lepaiunble ! Bropuunsie TpeTntHbie
Hpusiepst
RCHOH | R,CHOH | R,COH

IIpedenvuste odnoamomiote cnupnibt — MNPOH3BOIHBIE NpeilelbHbIX YITIEBO-
JIOPOJIOB, TJAe aTOM BOJAOPOIA 3aMelleH Ha ruapokcorpynny. OGwas (opmyna
FOMOJIOFHYECKOrO pAda oloaToMublx cnupros R-OH wau C H, | OH. Hassauus
OBLIUHO 3aKaHUHBAIOTCA Ha -o.1. [TpocTerume upeacrarutenu: CH,OH (Merunonbii
cnupt, Metanon), C,H,OH (arunossiit cnupt, sranon), C.H,OH (nponunopbiii
CITUPT, NPONaHOoI).

B 3aBHCHMOCTH OT MONMOKEHHA THAPOKCOTPYNMNLI PA3THYAI0T CIIHPThI MEPBHUHBIE,
BTOPHYHbIE U TPETHYHBIC, HANPHMEP:

R-CH.-OH nepsuunbiii ciupt

R+CP{[—R BTOPHYHbI CrIMPT

OH

R
l

R—C-OH tpeTnynblii cnupr

R

OcobenHocTH 271eKTponHoro cTpoennsa. KosanenTHas cease O-H B monexyne
NOMAPHA. DNEKTPOHHASR MIIOTHOCTH CMELLEHA K KHCIIOPOAY, TaK Kak oH Dollee aJeK-
TpPOOTpHUATENEH, YeM BOAOPOA. [T0ITOMY KHCIOPOA MOXKET B3aHMOCHCTBOBATD ¢
ATOMOM BOJIOpO/a APYroi MoJIeKYIbl, 0Opa3ys BOAOPO/HbIC CBA3M. N

Hzomepns. Y npeaeibHbIX 0OHOATOMHbIX CIHPTOB CYUICCTBYIOT H30MEPbI: a) YIITe-
BoAopoodt uenu (6yTanon-1 u 2-metunnponanon-1); 6) Mo NONOXKeHHIO rPYNMLI
OH (nponaxosn-1 u nponaxon-2).

Misnyeckne cBoiicTea. [lepBbie NpecTABUTENH TOMOIONHYECKOTO PAIA CMUPTOB
(10 C,) — KMIKOCTH, BbICLIMEe — TBep/Ible BellecTsa. Bee cnMpThl GecuBeTHLI; KHI-
KHe MMEIOT Pe3KHii 3anax, TBep/ble 3anaxa He UMeloT. HH3KoMOoIeKysipHbIe CIHPTEI
CMELIMBAIOTCA ¢ BOAOIT B MOOOM COOTHOLUEHHH, ¢ POCTOM YITICBOZOPOIHOMH 1EMH
PacTBOPHMOCTb YMeHblIaeTcA. BbiciMe cnupTh! HepacTBOPHMBI B BOE.

ﬂpumenemle. CI!MPTI:] HacTOo MCNOJIL3YIOT B Ka4yecTBe paC’I‘BDpMTL‘ﬂEI‘r‘l, a TaKXe
JUTA MONYYEHHS PAJA XMMHYECKHX COeMHEHHI, TMKEPOBOJAOYHBIX H3IEIIHHA, CHHTE3A
JIeKapCTBEHHBIX MPENapaToB, B NapgioMepHOM NPOU3BOJICTBRE.

Monyuenne. O6ume cnocoGbl:

I. THapaTauHs aJTKeHOB.

2. [naposns rajoreHoyriepoaoB BOIHBIMH PACTBOPAMH 1UETOYeH:

C,H, Br + NaOH — C,H,OH + NaBr.

Opommnponax TIPONaHo
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OpraHunuyeckas xumumsa

3. BoccraHoBieHWe KapOOHWIbHBIX COCIAMHCHHIH:

cH-cH=0 L c non

aleTalbIerHa JTaHON

J1115 KaskIOro M3 CNUPTOB, MPOH3BOAWMBIX B NPOMBILLTeHHOM MacwTabe, cyluec-
TBYIOT CODCTBEHHBIE CNOCODHI MOTYYEHHS.

Ioay4enue 3TanoNa:

1. CopaxuBaHHe caXxapHuCThIX BellecTs (CBekJIa, Kpaxmal, KapTode/ib, NUIeHHLA,
KyKvpysa M T. 1.). ['Imoko3a, cogepiaiascs B caXxapHcTbIX BEIECTRAX, paculenyseTcs
no ypasrenuto: C. H O, — 2C,H,OH + 2CO,.

2. Tuaponus 1eJUToNoss (IpeBecHHa) pacTBOpaMi cepHOH KHCITOThI M cOpaxmBa-
HHe 0Dpa3yIoMXCs caXapHCTBIX BellecTB (THAPONH3HBII CnHpT).

3. IMony4eHre 3THIOBOTO CMPTA M3 THIEHA. ITOT cnocod 3akmoyaeTcs B
FHAPATALMH 3THICHA B IPHCYTCTBHH cepsoﬁ KHCIIOTBI:

CH,=CH, + H O C,H,OH.
4. TTomyueHme ITHIOBOTO cmlpTa M3 aleTHIIEHa. I‘lupa'rau}lci‘l aleTHIeHa Nomy-
4aloT YKCVCHbIii anbaerna. BoceTanaBmmpas nociieanni BoA0poaOM B TIPHCYTCTBHH
HMKeJIeBOT0 KaTaTTH3aTOPa, NOMyYaloT ITHIOBLIH CIIMPT:

H,0, He™ H, Ni
CH=CH ——— CH,—CH=0 —— C,H,OH.
Xumuyeckne cBoiicTBa
Peaxuim YpaBHeHHR
CnupTl B3anMO-
AEHCTBYIOT:
a) ¢ aKTHBILIMH 2C,H,OH + 2Na — 2C,H,ONa + H,T
METAINaMH; ITHIIAT HATPHA

6) ¢ MHHepaTbHBIMH
H OpraHHYecKHMH

KHCIIOTaMH ¢ oOpa-
30BaHHEM CIOKHBIX

C,H,OH + CH,COOH = CH,COOC,H, + H,0
METHITITHIIOBBIH 3dup

KaranusaTtopom peakuuu sBiaoTcs HoHbl H*

3¢ipoB
lopenue C,HOH +30,- 2CO, + 3H,0
OxicneHue IMepBiuHble CNUPTH OKHUCIIAIOTCA B AlbIETHOBL
B
CH,CH-OH + CuO — CH-CHO +H,0 + Cul
aueTanbIerna
Bropuunble ciupThi oxmnmo‘rca B KETOHBI:
H,C-CHOH-CH, + CuO — H,C-CO-CH, +Cul
aleToH

HerunpaTauns B.’fynquunﬂek_p_mpuun oe2uopamanus:;

CH,-CH,-CH,-OH — CH3£H=CH +H,0

nponex
Peaxiius npoTekaer B IPHCYTCTBUM CEPHOI KMCNOTHI M
TpH BbICOKOH TeMnepaType

69




linapraaka no xumuu

Pearium Ypasuenin

Medcnoaeryaspias dezudpameause (peartist Jmaunpo-
RAILSE)
2CH,-CH,-OH - C,HO-CH, + H,0
.cuDT-Hgiom.lﬁ 3pup
Peakuita nporekaeT npn Gonee HH3KOI TeMmepaType U
L npH W30BITKE CNHpTA
Baaumopedicrene ¢ | C,H,OH + HCl - C,H.CI + H,0
FUIOreHOBOOPO/I- XJIOP3TaH
HBIMH KHCIOTaMH

MHozoamomHble cnupmeli: 3muneH2/iUKoNb U 2auyepun

Smunenziukons — MpeJcTABHTEL NPEeILHBIX ABYXATOMHBIX CMIHPTOB (IJIHKO-
neit). Mx obwas dhopmyna — C"Hm(O}i)z.

Homenknatypa. Hassanus ABYXaTOMHBIX CMUHPTOB 00pa3vIOTCA Tak e, KaK 1
OJIHOATOMHBIX, HO Mepel OKOHYAHHEM —Ol1 CTABSAT I'PEYEcKOe YHCIHTENbHOE, KOTOo-
poe obo3HauaeT uMesIo ruapokcorpynn. Hanpumep, AByXaTOMHbIE CIHPTH! MMEIOT
OKOHYAHHE -0, TPEXaTOMHbBIE — -1ptioa M T. 4. [locre 9THX okoHYaHHii uHppaMu
YKa3bIBAIOT MOJIOKEHIIE THAPOKCOTPYIN B yrilepoaHoii ueni. [lo cucrematnyeckoii
HOMEHKJIATYpPE ITH/ICHITNKO/IL HOCHT Ha3BaHie >Tanion-1,2.

@iiteckite ¢BoiiecTBa. DTIVICHMNINKOIL — OeclUBETHaAA, CAAKAA HA BKYC KHI-
KOCTb, He IIMeloLLast 3anaxa, DTHAeHNKOMb SA0BHT, XOPOLIO CMEINBAETCS ¢ BOAOIT
M CIIHPTOM.

TMonyuenie n npusenenie. STHIEHITHKOIL NPHMEHSIOT IS NMPHUTOTOBICHHS
AHTHHPHIOB, CHHTETHYECKOTO BOJIOKHA JIABCAHA.

[MonyualT 3 THIEH I IHKOb:

a) NP OKHCICHITI ITI/ICHA PACTBOPOM MEPMAaHIaHATL KaIis:

CH,=CH, + H,0 + [O] — CH,OH-CH ,OH:

0) WETOYHBIM FHAPOIH30M JIHXJIOPITAHA:

H.,0
CH,CI-CH.Cl + 2NaOH —~— CH OH-CH,OH + 2NaCl.

XHUMHUYCCKHE CBOICTBA

Peakuim YpaBHenns
| C MeTajutamu CH,OH CH,ONa
(peakums 3aMewenus) | 2] +2Na — 2 | +H,
CH,OH CH,ONa
C ruapokcuaom mean | 2CH,OH-CH,OH + Cu(OH),— 2H* + rimkonaT meau
(1I). KayectBennas (cHHee oKpalHBaHie)
peaKLHs .
C wenoyamu CH,OH CH,ONa
| +2NaOH — | +2H,0
CH,OH CH.ONa
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Opranuqecxas XuMua

Peakumn Ypaenenusn
Oxucnenne CH,OH - CHO COOH
| o o
CH,OH CHO COOH
AManbIern L1aBeeBas KHCIOTa

I'mupepnn

Twyepun — npeIcTaBHTENL TPeXaTOMHBIX cnUpTOB. Ero HaseaHHe no cucreMa-
THYeCKOH HOMEHKIIaType — nponanTpuon-1,2,3; smnupuyeckas popmyna— C H,O,
umn C,H(OH),.

®uanveckue cBoiicTBa. I'Muuepun — OecuseTHas, BaA3kas, cHponoobpasHas
KHIKOCTB, Be3 3amaxa. cmagkas Ha Bkyc. OHa Tsokenee BO/IbI, KHIMT mpH 290 °C,
CMELUMBAETCA ¢ BOAOH B MOOLIX COOTHOLIEHHUAX.

Xumuueckne cBoiicTa. I1o XMMHUeCKHM CBOIiCTBaM MHLIEPHH OoYeHb OIIH30K K
ITHIEHITINKOIIO. ATOMbI BOJOPO/1a THAPOKCOTPYII MOTYT 3aMeIaThcs HA METAI,
06pa3zys IJHLepaThl.

uuepun B3anMomelcTBYeT ¢ THapokcuaom mean (I1), o6pasya spko-cHHMI
TIIMLEPAT Me.

BaxkHoe npaKkTHHeCcKoe 3HaYEHHE HMeeT PeaKiHa B3aHMOACHCTBHA TTIHIIEPHHA ©
a30THOI KHCTIOTOH ¢ 06pa3oBaHHeM HITPOIJIHLIEPHHA.

C xapOOHOBLIMH KHCTIOTAMH [JIHLIEpHH 00pa3yeT ClIoXHble HGHPLI — XHPBI H
Mmacia.

INomy4enne n npumenenne. B npipoae B ceo6GoaHOM BiIe [THLEPHH He BCTpeya-
erca. Ero Nomy4aloT U3 PACTHTENTLHBIX H )XHBOTHBIX XXHPOB. PaapaﬁoTaHL: CHHTETH-
YyeckHe crnocobel MNOJIY4YEHHA INHLEPHHA U3 NPONHIICHA, YTO NO3BOJIAET 3KOHOMHTDL
MHLLCBLIC XXHPLI. U3 mnuep:«ma noay4yarT HHTPOTMHUEPHH, KOTOleﬁ ABIIAETCA
CH/IbHBLIM B3pLIBYATBIM BelljecTBOM. |%6 cIMPTOBOH pacTBOP HUTPOITIMLEPHHA HC-
NONb3VeTCs B MEAHLUHHE KAK JICKAPCTBO NPH cepAeYHbIX 3a60/IeBaHIAX.

l"mluep:m HCMOIBb3VIOT B l’]ﬂ.p(bIOMCPHH TEKCTIUIbHOM 1 l]HI.LlCBOH DPOMBII.IJHEH-
HOCTH, NpOH3BOJACTBC aHTIIdePBOB njjacrmacc.

Qenon

@enon (kapbonosan kucioma). C.H OH — monekynapuas ¢opmyna npocTefiure-
ro NpeJCTaBUTENA Kiacca GeHoNoB. Penobl — OPraHuyeckne COSAMHEHNS, MOJIEKVITb
KOTOPBIX COAEPXAT OIHY HIIH HECKOJILKO THAPOKCHIILHBIX I'PVII, HEMOCPEACTBEHHO
COeHHEHHBIX ¢ BEH30/IbHBIM KOJILLOM.

OcobeHHOCTH 31eKTPOHHOTO CTPOEHIS MOJIEKY.Ibl. XHMHYeCKHe CBOlicTBa (e-
HOMOB OGYCIIOBIIEHB] B3aMMHbLIM BIHAHHEM B MOJIEKYIIE THAPOKCHIILHOMN IPYNMNBI H
GensonbHOro Anpa (pennna). CylHOCTb 3TOTO BAHAHMA 3aKTIOMAETCd B TOM, 4TO
T-37IEKTPOHbLI OEH30NILHOTO AAPA YaCTHYHO BOBJIEKAIOT B CBOIO chepy HenoeNeHHbIe
3/IEKTPOHHBIE [1aphl ATOMA KHCJI0POJA T'HAPOKCHIILHOM IPYNIILL. B PE3YJILTATE Yero
YMEHbLIAETCS 3JIEKTPOHHAA IUVIOTHOCTB Y aTOMa KHCJIOpoda. DTO B CBOK OYepedb
BbI3bIBAET JOTONHHUTEIILHOE CMelleHHe 3JIeKTPOHHOI maoTHocTH cBan O-H ot
BOjopoJa K KHcaopoay. IMostomy Bogopoa npHobperaeT KMCIOTHLIE CBOIiCTBa,
CTaHOBHUTCA GoJTee NOABMKHBIM H PeaKLIMOHHOCTIOCOBHBIM.
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Wnapranka no xumuu

Dmireckne cpoiicTea. Peron — GeclBETHOE KPICTAMUIINECKOE BEIICCTBO C
pe3xint sanaxoM. [TpH xpauenin o1 nocTencHHo OKNCAAETCH KHCIIOPOIOM BO3IYXA,
nproGperas po3osaTyio Okpacky. MeHOM YACTHYHO PacTBOPHM B X0NT0IHOI Boae (6 1
B 100 r BojbI), HO XOpoLIO pacTBOPAETCA B ropsAteii Boje I B pacTBOPax wefoyeH.

DeHo HMEET J0BONBHO BLICOKHE TEMIEPATY b TUIABIEHN 11 KuIlenns (1, =43 °C.
1., = 182°C). Tokcuuen, obnanaer CHILHBIMH AHTICCITHYECKHMU CBOIICTBAMMH. T, €.
CNOCODHOCTLIO YOHBATL MHOTHE MIKPOOPIaHH3MBIL.

Mpusenenne., MeHon Hemonbiyercs JUIA Ae3nH(eKH MoMenleHuit, Medenn,
XHPYPriyecKuX HHCTPYMEHTOB M T. [ TIpUMeHseTcs OH M B NPOM3BOICTBE (peHON-
(hopManbOErHAHBIX M1ACTMACC, KPACHTENEl, IeKapCTBEHHbBIX BELIECTB.

Xumuueckue cBoiicTsa denona

Peaxumn YpaBHeHne
Bzanmoseiictaue 2C H,OH + 2Na — 2C H.ONa +H!
¢ MeTaIaMi peronsT HaTpHA

Bsanmoneiicteue | C H,OH +NaOH — C H,ONa +H,O
CO WenoUaMH

Hurposanue OH
OzN NOZ
H,50
C,H,OH + 3HNO, —"*- 3H.0 +
NOZ
2,4,6-TpuHuTpOdheHON
BpomupoBauue OH
Br Br
C,H,OH + 3Br,— 3HBr +
Br
2,4,6-tpubpomdenon
Tonukonaen- OH /O OH
caums . CH
ente n

(eHompopmanbaernaHan cMoa
Bzaumongeiict- 3C,H,OH + FeCl, — (C,H,0),Fe + 3HCL.

BHe ¢ x70pHaoM | KauecTBeHHas peakuus (puoneroBoe okpallHBaHHe)
skenesa (111)

Ansoezudsl

Ansdezudet — opraHnyeckKHe BEILECTBA, B MOJIEKY/IAX KOTOPbIX COJEPKHUTCS
tyukumonanshas rpynna -CH=0 (aneaernanas rpynna). Obwas gopmyna romo-
noruveckoro psaga ansaerngo C H, . —~CH=0 um R-CH=0, npiiueM y nepeoro
MpeCTABHTENS pAjia ajibjIerijoB BMecTo R — aToMm Bozopoa.
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OpraHuyecKan XMMHUa

Homeuxnan’pa. Ilo cMcTemMaTHyecKo# HOMCHKIIAaTYp¢ Ha3BaHHUA JalOT B 3aBH-

CHMOCTH OT KOJINYECTBA aTOMOB YI7iepoda B LIENH ¢ AobaBneHHen cyd)dmxca =1k,
HanpHMEpP. Me€TaHaJb. 3TaHallb, MponaHaJb H T. 1.

Dusuyeckne cBoiicTBa. [lepsblii npeacrasiTeb anbilernios — (hopMabie-

rua — GeclBeTHBIIH ra3 ¢ pesxkHM VIyIUIHBLIM 3anaxoM. Cliesiyloulile 4ieHbl TOMO-
norndeckore pana (c C,— no C,,-) — xuakocTy. Bhicuine atbaerib — TBepible
BELIECTBA. He MMelolIne 3anaxa. PopManbaerii, YKCycHbIH H MacJIAHBI aJibAerHibl
XOpOLIO pacTBOPHMBI B BOJIE; flaJiee, ¢ YBEJTHYEHHEM YHCIIa aTOMOB YITIepo/ia, pac-
TBOPHMOCTb YMEHBLUAETCH.

IToay4enne.
1. OkxHcneHne NepBHYHBIX CINPTOR (MpHMeHAeTCH B TabopaTopusx):

R-CH,0H +Cu0 — RCZ. +HO+Cu

2. OxHcieHne MeTaHa kucnoponoMHaomyxa (npoMbILLTeHHBIH criocob):
CH,+0, 221 H—Cf{fo +HO

3. OxHceHne MeTaHOMA: m

CHOH +0, o ce °. 2H,0

4. OKHCIIeHHE 3THIIEHA: "

.0
2CH,=CH,+0, ™ 2cHcZ
H

5. T'nppatauus auetnneHa (peakuus KydepoBa): cMm. Tabnuuy «XHMmHYecKHe

CBOJCTBA alleTHIIeHAY,

a) peakuus «cepebpaHOro
3epKana»;

6) OKHCIICHHE TrHAPOKCHIOM
MeaH

Xnmuyeckne cBoiicTBa
Peaxnnn YpaBnenns
ITpucoeanHenus o
Ni, P
R—C < +H, ——— R-CH,-OH
H cnupT
Oxucnenns 0

e

R—C £+ Ag,0 — R-COOH +2Ag!
H

(o]

v

R—C €+ 2Cu(OH), — R-COOH +
. :

+ 2CuOH (xenreii)+ H,0
CuOH (kpachbiii) — Cu,0 + H,0
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llfnapramta no XMMuun

Peasxiym Vpasnensn
IMomimepusawis (0]
/ CalOH) ,
6H—C~  —
H
o}

7

- CH,OH~(CHOH) —C ~__
IIIOK03a H
INonuxoxaeHcaLs Cwm. Tabnuuy «Xustwueckue ceoiicmea enonar»

Kemonsi

Kemonvt — opraniyeckie BeLEecTBa, MOJIEKY/IbI KOTOPbIX cojepikaT KapOOHHIb-
Hylo rpynny C=0, cBa3aHHYIO ¢ JABYMS YITIEBOIOPOAHLIMH pajiukanamu. [Tpocreii-
UIMM NPeACcTaBHTeNeM KeToloB sapisercs aneton CH ~CO-CH,.

Homenknatypa. Hazpanus ketoHoB o0pa3yloTes 0T Ha3BaHHIl paJHKATOR, BXO-
JALMX B COCTaB MOJIEKYIbI, ¢ Jo0aBNeHHEM cloBa «KeToH». TTo cHeTeMaTHUCCKOH
HOMEHKTATYpe K HA3BAHHIO COOTBETCTBYIOLIETO YIJIeBoAopoia AobarnsioT cyuke
-0l M1 YKA3LIBAIOT HOMCP ATOMa YITIEPO/a, CBA3AHHOTO ¢ KapOOHWILHBIM KHCITOPOIOM.
Hanpumep: CH ~CO-CH, — aMMeTHIIKETOH, NPONaHoH-2, ALETOH.

Dusnueckiie cBoiicTBa, AUeToH — OecUBeTHAs FOPIOUAs KIIKOCTL ¢O cneuHdn-
YeCKHM 3anaxon. Jlerue Boul, pacTBopsieTes B Heil B IIOOBIX COOTHOWEHHAX, XOPOHIO
PACTBOPHM TaKXke B ciMpTe M dpHpe. ALETOH — OPraHiitecKuii pacTBOPHTEND,
PACTBOPSAET 5KIPbI, CMO/IbI 1 APYTHE OPraHINueCKHe BEUICCTB

Tpismenenne i1 noaytenue. ALETOH WHPOKO HCNOJLIYETCA KAK OpraHiyecKHii
PACTBOPHTEIb, a TAKKe JUIS OPraHHUCCKOro cHHTe3a. ALIETOH SBMSETCS HCXOAHBIM
NPOAYKTOM LIS NPON3BOACTBA XJopodopMa, iiogoopMa, YKCYCHOro aHrupiaa
H Apyrux coexnHeHii. CylWecTBYIOT pasianyHble METOALl MOJIYYeHHS aLeToHa:
pa3lioKeHHe aueTaTa Ka/lbLHsA, OKHCIIEHHE H30MPONMIOBOrO CNHpPTa, MApaTalHs
AUETIUICHA BOAAHBIM [TAPOM.

XHuMiecKne cBoiicTBa

Pearcus YpasHenue

BoceTaHosnenie Kak 1 aNlbAerHbl, aleTOH JIEFKO BOCCTaAaHABIHBACTCAL

Ni,
CH~CO-CH, + H, crg-r:n-cm

OH
NponaHosn-2

OkeneHme KeToHbI MOI'YT OKHCIIATBES, XOTA 3T PEaKLHs HACT TPYAHEE,
YEM Y AIBACTHAOB. DTO OOBACHACTCA TEM, YTO Y KETOHOB pe-
aKUMsA OKHCIeHUs TIpoucxoT ¢ paspsiBom C-C-cBaseit. B
pesyibTaTe 00pa3yloTcs KapOOHOBbIE KIHCIOThI ¢ MEHBLUIHM
YHCIIOM YITICPOIHBIX ATOMOB:

CH~CO-CH, + 3[0] - CH ,COOH + HCOOH.

KeTOHBI OKIEAIOTCA TOIKO TAKHMI OKHCTHTEIAMI, KaK
TIEPMAHTAHAT KAJIHS, XPOMOBAst CMech M T. 1.
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Oprauuqecxaa XUMUa

Kap6orossie Kucnomsi

Kapbonossie Kucaoms: — 1npou3BoaHbIe YINEBOIOPOAOB. MOJIEKYVIIbLI KOTOPBIX
conepKaT OAHY HJIH HecKoJIbKo KapbokcnibHbiX rpynn COOH.

Knacenpuxauus kapGoHOBBIX KHCAOT

Ipinax KapbonoBsle kHc10TE

Yieno kapBokcunbHbix rpynn | MoHoxapOoHOBbIE 111H O/JHOOCHOBHbIE
(omna rpvnna COOH);

JAnxapOoHoBble HH ABYXOCHOBHbIE

(mge rpynmnsl COOH);

IMonukap6oHOBbIE HIAKH MHOIOOCHOBHbIE
(tput 1 6onee rpynn COOH)

CrpoeHne yrnerojopoatoro | HaceiueHHbie (npeaeibHble, alkaHOBbIE);
paankaia, ¢ KotopbiM ces3aHa | HeHaceluenHble (HenpeaenbHele);

rpynna COOH A THIHMKIHYECKHE;
ApeHoBble (apoMaTHYecKise)
CreneHb HEeHACHIEHHOCTH AnKeHOBbIE;

YIAIEBOMOPOAHOIC paduKama | ANKaJHEHOBbIE;
- AJNKaTpHeHOBbIE!
AJTKHHOBBIE

HexkoTopsie npeacTaBiTeH KapooHOBLIX KICIOT

Dopmyna CucremaTireckoe TpusnannHoe
Ha3BaHHe Ha3BaHHe
1 2 3
MoHokapboHOBLIE KHCTOThI
HCOOH I MeraHoBas [ MypaBbiHas
JAHKapGOHOBbBIE KIICTIOTbI
HOOC-COOH | DTaHmOBAN I LlaBenenas
TpuxapOoHOBbIC KHCIIOTHI
|CH=‘C_|CH: TMpornieHTpHOHOBAA AKOHHTOBas
| ’
R RR

rie R — rpynna COOH
Hacsrennbie (ripeenbHbie) kapboHOBbIe KHCTOTBI
CH,COOH OraHopas VKcychas
CH.~CH,) ~COOH OxTajiekaHoBas CreapiHoBas
HenacbiuleHHble (HenpeaensHble) KapGoHOBBIE KHCIOTDI

Aaxenosvie Kuciomst

CH,=CH-COOH Nponexosas AxpHnobas
CHHCH,),-CH=CH—CH ),-COOH Lnc-9-oxTane- OnenHoBas
LeHoBas
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Wnapranka no xumuu

[ 1 [ 2 3
Aaracuenossie kucaoimn

CH~(CH,) -CH=CH-CH.-CH=CH- Oxragekatien-9, Jluxonepas

-(CH,),-COOH 12-oBas

Ankan IPUCTIORBIC KICAOIMbBI

C.H~ACH=CH-CH,),~«(CH,) ~COOH OxTajgekaTpHeH- JunoneHosas
9.12,15-0Bas

Aarunossie kucionisl

CH,-C=C-COOH Byrimn-2-oBas Terposas
Apoxanmuseckue kapGonossie Kucaonist
C,H-~COOH . bensenxapbonosas Bensoiinas
C ,H~CH,COOH PenmIITAHOBAS Mennn-
YKCYCHas

OanoocnoBHble KapGoNoBbIE KICIOThI

OanoocHoBHbIE KAPBOHOBBIE KHCIOTH 00Pa3yIoT roMoIoriyeckil psj ¢ obueii
(opmysoii C H, | COOH wm R-COOH.
Mpumepe! npeacTaBHTENeH PAA 0JHOOCHOBHBIX KAPSOHOBBIX KHCIOT:
H-COOH — mvpapbiHas (MeTaHOBas) KHCIIOTA;
. CH,~COOH — yxcychas (3TaHOBas) KHC/IOTA;

C,H,~COOH — nponuoHoBas (Mponanosas) KMCIOTa U T. 1.

H3omepus. [11a 0IHOOCHOBHBIX NMPEebHBIX KAPOOHOBBIX KHCIOT XapaKTepHa
H30MEPHA: @) YIEBO0POAHOTO CKENETA. DTOT BH/I H30MEPHH 3aBHCHT OT CTPOEHIIS
paanxaia. Hsomepel nosasasiores, HaunHas ¢ MacnaHoii kucnote C,H,COOH:

CH,~CH,-CH ,~COOH CHl—?H—COOH

CH,
OyTaHoOBaf KicnoTa 2-MeTHIINPONAHOBAS KHCIOTA
(macnaunan) (H30MacnaHan)

6) n3omMepus APYroro Kaacca BELICCTB.
KapGoHoBble KHCI0ThI H30MEPHEI CTIOXKHBIM 3HpaM. HANpHMeEp:

7

CH,COOH nH-CZ_
H-CH,

(VKCYCHAs KHCIOTA M METHIIOBBII 3()HP MYPaBbHHOI KHCIIOThI)

Pusnveckne cBoiicTsa. [lepBble NpeCTABHTEIM FOMOIOI HYECKOrO psajia Kap6o-
HoBBIX KHEAOT (C,—C,) — KMIKOCTH ¢ XAPAKTEPHBIM 3aMaX0M, BBICIIHE KapBoHO-
Bble KHCITOTh! — TBepble BellecTa. C yBenMYeHHeM KOTHUECTBA aTOMOB VIVlepoia
B MOJIEKY/Ie pACTBOPHMAQCTb KHCIIOT B BOJIE T1afaeT.
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OpranuyecKas xuMnua

XuMmuyeckHe CBOHCTBA

Peakuim YpaBuenns

JAuccoumauns B BoaHBIX pacTBopax KapOOHOBbLIE KHCIIOThI AHCCOLIMHPY-
10T Ha HOHBI TIOZOGHO MUHEPATTBHBIM KHCIIOTAM:

RCOOH = RCOO-+ H*
Bcee xapboHOBbIE KHCIIOTBI ABJISIOTCA CNIaDLIMH 371eKTPONH-
TaMH (MypaBbHHAA KHCIIOTa — cpeJHei CHITbI)
Tanorennposanue | CH,COOH + Br,— CH,BrCOOH + HBr
2-6pomaITaHOBas

Obpa3zosanie CH,COOH+CH,COOH — CH,-CO-0-CO-CH, +
aHTHIPHIOB +H,0 AHTHIPHA YKCYCHOH KHCIIOTBI
Bianmopeiicteie co | HCOOH + HO-C,H; - H-CO-O-C H,+ H,0

CHHPTaMH THIIpopMHAT

Peakuuu, obuime a) B3aMMOJEHCTBYIOT ¢ METAIUTaMH, CTOALIMMH 10 BOJIOPO-
IUIS KHCTIOT a B pAAY CTAHAAPTHLIX 3JIEKTPOIHLIX NOTEHLUHAIIOB:

2CH, COOH + Mg — (CH,CO0) Mg + HIT:
0) pearHpyioT ¢ OCHOBHbIMH OKCHIAMH:
2CH,COOH + Ca0 —» (CHSCOO)E Ca+H)0;
B) BCTYNAIOT B PeaKLHIO C OCHOBAHHAMH:
CH,COOH + KOH — CH,COOK + H,O;
aleTaT KaJMs

) BBITECHAIOT ¢/1abble KHCIIOTBI H3 HX CONEM:
2HCQOOH + CaCO, — Ca( HCOO), + H,0 + CO,T

(hopMHAT KalTbLIMA

Mypassunas xnciora HCOOH

®@iirdeckne cBoiicTBa. MypaBLHuHas KMC/IOTa — OeCHBETHaA KHAKOCTD € OCT-
PbIM 3aMaxoM M KTVULHM BKYCOM. BbI3biBaeT 0KOTH Ha Koxe. PacTBopsieTcs B Boae
B JIOOBbIX KOJIHYECTBAX.

Xmvireckne cBoficTBa:

a) KaK H ajJbAeruabl, MypaBbHHas KHCIIOTA JIETKO OKMC/IAeTca (peakLHs ceped-
PAHOTO 3€pKaia):

NH OH.1
HCOOH + Ag,0 ——— H,CO, + 2Agl;

6) NpH HATPEBAHMH C KOHUEHTPUPOBAHHOM CepHOI KHMCIIOTOIT pa3naraercs Ha
BOAY 1 OKcHI yritepona (11): HCOOH — H,0 + COT;
B) B IPHCYTCTBHI MEJIKO Pa3ipo0/IeHHBIX METAIUIOB IPYNIIbI IIATHHBI MypPaBhb-
HHad KMCIIOTa pasjiaracTcs ¢ BbIICTICHHEM YITICKHCTIOro rasa;
HCOOH - CO, + H,.
IMonyuenne. B npoMbIlLIeHHOCTH:

200°C, 0, 7 MI H,50
CO +NaOH 2 TM HCeoONa 2%~ HCOOH + NaHSO,

I'pivenenne. MypaBbHHAS KHCIOTa HCMOJIb3YETCA B MEIMLIMHE, B KOXKEBEHHOM 1
TEKCTHIBLHOM NPOMBILLIIEHHOCTH (IIPH KpalleHIH TKaHeiT), PN CHHTE3e OPraHUYecKHX
BEUIECTB, V1A MOTYYeHHS LlaBeeBoil KHCIOThI.

77



wnapranua no XuMuu

Yreycenas RneaoTa

Haxoxaenne B npupojie. YKCycHas KHEI0TA LIHPOKO PACNPOCTPaAHEHa B IPHPOJIC.
OHa coMEePsKNTCH B BBIICTICHISX JKIBOTHBIX, B 3¢7CHBIX TTHCTBSX pacTeHiil, obpasyerces
pH GPOKEHIN, THHRITHM, CKHCAHUM BHHA [T 1THBA, COACPRUTCA B KHCIOM MOSIOKE U
cpipe. OGpasyeTcs rpi OKKCAEHHI MHOTHX OPraHITYecKHX BEILCCTB.

Disiriecknie ¢BoiicTBA. VKCYCHAA KMCTOTA — GeclBETHAS AKHIAKOCTD € XapaKTep-
HBIM PE3KHM 3aMaXxoM, CMELWINBAETCH B JIIOOBIX COOTHOLWEHHSX € BOAOIL, CIIIPTOM,
spupom, HeHzonom.

Xumiueckne cgoiicTsa, B BOAHBIX PACTBOPAX yKCYCHAs KHCIOTA AHCCOLHIPYET
ma nonw: CH,COOH = CH,COO- + H*.

BanmoaeiicTBYeT ¢ OCHOBAHMAMY, OCHOBHBIMH OKCHIAMH W conaMu. YKcyc-
Hasl KHC/I0Ta YCTOHYUMBA K OKHCIMTENSM H K KOHIICHTPHPOBAHHBIM MHHEPAIIbHBIM
KIICTIOTaM.

MNoay4enne.

1. B npoMBILIEHHOCTI YKCYCHYIO KHCTOTY MOIVHAIOT 113 METAHA: METAH — alle-
THIIEN =) YKCYCHBIIT anbaerua (peakuns KyuyepoBa) — VKCYCHas KHCIOTA,

2. Mpamoe okHereHe ByTana NPH BLICOKOIT TeMmepaType.

3. Mukpobnoorudecknii cnocob: vkeycnoxneaoe Sposkenne kHAKOCTEH, co-
JIep3KaLliiX YTHROBLII CIupT. )

MMpuvenenne, YKcycHas KHEIOTA HCTIONL3YETEs KAK MPHIIPABA K NILLE, /1S KOH-
CEPBIIPOBAHIIA, NPI NPOIBROJCTBRE AlleTATHOTO BOJIOKIIA, OPraHUECKOTo CTeKIL, CHH-
Te3e fekapeTs. repOHUMIOB, KpacHTesIei, NPON3BOACTBE IUIACTMACE H KHHOTICHKH.

CnoxHole 3ghupsi

Cuomncnvie 3¢pupot — npon3Boibie KapOOHOBBIX KHCIOT, MONYYeHHbIE 3aMelle-
nuem OH-rpynmns B kapBokcHie KHEMOTEI ¢CMHPTOBLIM ocTaTKoM ~OR.,

Howmenknarypa. HasBanne c10XkHBIX 3DHPOB cOCTONT N3 Ha3BaHna KapboHo-
BBLIX KHCJIOT Il CIHPTOB, OCTATKI1 KOTOPLIX BXOAAT B cocTaB >hupa. HHoraa smecto
OKOHUAHISA ~0dds Ko UCTIONB3YIOT cyipuke -am. Hanpumep: sTunossiii 3gmp
MYPaBLHHOIT KHEIOTB! — THA(pOPMHAT.

Hzomepnsa. JUis ¢noxHbIX 2(DIPOB XapaKTepHbI TPH BHA H3OMEPHI:

I M30Mephist yTepoaHoii Lient HAYHHAETCS 110 KHETIOTHOMY OCTaTKY ¢ OYTaHOBOH
KHC/IOTbI, 110 CINPTOBOMY OCTATKY — € MPOMILIOBOIO CNHPTA.

2. Msomepua nosoxenna crnoxuospuproil rpynmiposks ~COO-. D1oT BHA
H30MEpHH HaulHAeTea ¢ 3PHPOB, B MOJICKYIAX KOTOPbIX COAEPKHTCA He MeHee
4 aToMOB vIIIepoja.

3. MexxkmaccoBas H3oMepHsa. Hanpumep, MeTHaLeTaTy H30MepHA MPONaHOBas
KHCII0Ta.

JIns c1oxHBIX 2PHPOB, COACPHKALINX HENPE/IETILHYIO KHCIOTY HIIH HenpeesbHblil
CINHPT, BO3MOKHBI €ILE JBA BHAA H30MEPHIL: 130MEPHA NOIOXKEHIA KPATHOI1 CBA3N
1 LIHC-TPAHC-IT30MEPIA.

®uzirveckne cBoiicta, ClIokHbIC PHUPBI KAPOOHOBBIX KUCAOT — OecuBETHBIE
ACTKOKHMAWHE ®uaAkocTH. Huslwmne M cpeanHe roMonors paja clnokHbIX 3(pHpoB
MeTYYH, YacTo HMEIOT MPHATHBI 3amax; BbICIIMe NPeICcTABIAI0T coboii BAIKHE
JKMAKOCTH W/ TBep/Ible BellecTBa. CNoKHble 3pUPbI MATIO PACTBOPHMBI B BOJIE, HO
XOpOolo pacTBOPAKTCA B OPraHHYCCKX pﬂCI‘BDPIITEHﬁX.
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OprasuyecKas xumna

IMony4enne. CiroxHbie 3hHUpPbI NONYYAIOT B pe3v/ibTaTe PCakLMK B3aUMOACHCTBUS
KMCIIOT €O CTTMPTaMH (peakuusa 3TepudHKaLun):
CH,COOH + HOC,H, —» CH,-CO-O-C,H, + H,O.
Ipumenenne. braronaps apoMaTy MHOTHe CJI0KHbIE 3(HPBI HALLTH IPHMEHEHHE
‘B naphroMepHO#l H MILIEBOH NpoMbiuTeHHOCTH. HeKoTopble H3 HHX MCMONb3Y-
IOTCA KaK JIEKAPCTBEHHbIE BEIIECTBA, a TaK)Xe KaK PACTBOPHTENN OPTraHM4ecKHX
BeLlECTB.

Xuminueckiie cBoiicTBa

Peaxunn Y paBuenun

Muaponms (peakuns CH~CO-O-C,H, + H,0 — CH,COOH + C,H,OH

OMBUIEH1IA) 3TWIaueTaT

O6pa3zoBanite R-COOR’ + NH; - R-CO-NH, + R"-OH

aAMMJIOB

BoccraHoBneHune R-COOR’ - R-CH,OH + R’-OH
Peakuus npoTexaeT B NPHCYTCTBUH ATHOMOTHAPHIA JIUTHA,
HATpHA B KHMALLEM CTIHPTE WIH BOJIOPOAA ¢ METHO-XPOMO-
BbIM KATAIIM3aTOPOM

JKupb1 1 TPHISIHLEPIIBI

Hupsi, W mpuzauyepudst, — cIoXHbIE 3QUPBI TPEXaTOMHOTO CTIMPTa [THIEPHHA
W KapGOHOBBIX KHCIOT (NPEAC/BbHBIX H HeNpeleNbHbIX). B cocTas Monekyiibl xupa
BXOIIAT 0ObIYHO pa3IHYHbIC KHCIOTHbIE OCTATKIL TPHIHLEPHIBI, COAepKALLHE TPH
OCTaTKa OHOII I TOH e KMCITOTBI, BCTpeYanTes peako.

Kupiste kucaomsr. U3 NpesienbHLIX KHCIOT, BXOJAUIMX B COCTAB XHPOB, Hanbornee
BaxHb! NaneMuTHHOBas C H, (COOH, cteapunosas C H COOH, u3 Henpenens-
Heix — oneunosas C H COOH (oana msoiinas ceasb), mHonesas C H, COOH
(aBe 1BoiiHble cBA3M) N muHoneHoBas C ;H,,COOH (tpu mpoiinbie cBs3H).

}xllpllble KHCJ10ThI, HANDo1ee 4acTo BCTpeuaroLHeCs
B COCTaBe XXHPOB

Ha3sanne I ®opmyna

Aarkanoesie Kicaomot
Macianas CH,«CH,),-COOH
KanpoHosas CH,~(CH,)~-COOH
TMansMHTHHOBas CH,~CH,), -COOH
CreapuHoBast CH,~CH,), COOH

.4.’"\'8”035]‘(’ Kucaomsi
OnennoBas CH,«CH,);~CH=CH—(CH,),COOH

uwm C H,.COOH
A;TKH()HEHUFH;!E KUCAOMbBI

JIuHonesas CH,~CH,) CH=CH-CH,),(CH,),COOH

wm C,H, COOH
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Hazeaune Popmyna
Aaxampuenossie Kucionivi
Jhinonenosas CH -CH,HCH=CH-CH,)) ~CH,),COOH
wm C H, . COOH

Homenkaatypa. Ha3zBaHHs KHPOB NPOM3BOAAT W3 TPHBHAJIbHBIX HA3BaHHH
OCTATKOB XHPHBIX KHCJIOT € YKa3aHHEM HX KOIHYecTBa W 1o0aBecHueM cydipukca
-ua. Hanpumep, TpucTeapnnrniuepit (MInNUepHH H TPH OCTaTKa CTEapHHOBOI
KHCEO0TBI).

®usirseckne cBoiictsa. XKHpbi erte Bo/bl 1 B Heil HepacTBopHMbI. OHH XOpOLUO
PacTBOPAIOTCS B CNIHpTe, 3(pHpe, BeH3HHE H PYTHX OPraHHYeCKHX PacTBOPUTENIAX.
JKHBOTHBIE KHPBI B OCHOBHOM SBIISIOTCH TBepABIMH BELIECTBAMH M cOJepXkaT
NpeHMYLIECTBEHHO NpejieibHble KapOOoHOBble KMCIOTHI (Yallie BCero cTeapHHOBYIO
H MIBMHTHHOBYIO). PacTHTeNbHbIE XHUPhl OTAHUYAIOTCA BLICOKHM COEpKaHHEM
HenpeeabHbIX KHCIOT (0nenHoBoii u ap.). Onu o6b14HO XKNUAKHE.

Posb B npupone. Xupbl Hapaay ¢ GenkaMH H YriieBoAaMIi BXOAAT B COCTAB
PACTHTENIBHBIX H KHMBOTHBIX OpraHn3mMoB. OHH SBSIOTCS TJIABHBIM CTPYKTYPHbIM
KOMIMOHEHTOM KJIETO4HBIX MeMBpaH, BXOAAT B COCTAB MPOTOMIA3MLI KI1eToK. XKuphi
SIBJIAIOTCA 3ATIACHBIMH, PE3EPBHLIMH BEILECTBAMH H HAXOIATCA B OPraHH3Me B BHIE
KHPOBOIT TKaHH. OHH HIPAIOT Ba3KHYI0 GHOTOTHYECKYIO POIlb: ABJIAIOTCA HCTOYHHKOM
sHepri. XKipoeas TKaHb 0bpa3zveT MATKYIO 130JIHPYIOLLYIO MPOC/IOiiKY, 3aMILAs
OpraHbl H TKAHH OT VIAPOB 11 MePeoXTaXICHIIS.

XnMiyeckne cpoiicTea

Peaxunn Ypapnenns
I'naponus CH,-O-CO-R, CH,-OH R,COONa
(OMBLICHHE) } I

CH,-O-CO-R, + 3NaOH — CH-OH + R,COONa

CH,-O-CO-R, CH,-OH R ,COONa

MBIIO
Tuapon3 yckopsieTes B NPHCYTCTBHH KATAH3ATOPOB: KMCIIOT
(oOpaTHMas peakums), weno4ei (HeobOpaTHMas peaKuUHs)

l"m:poreuu- Kuakne YKUPbI MOXXHO NepeBecTH B TBEPABIC MYTEM pCakuHH
3auMa THAPOrE€HHU3ALHH!
§CH2 O_Cl'.‘H]J C,“l O—C”HJS

(I:Hz—o-co-c,,H,, +3H, - CH;‘O—CO—C,,HH

CH,-0-CO-C,H,, CH,-0-CO-CH,

I'naporeHusaums XUPoB 3aKIIOYaETCA B IPHCOEAHHEHHH BOJIOPO-
JIa MO MeCTy pa3pbiBa JBOMHON CBA3M B OCTATKAX HeMpelenbHbIX
IPHBIX KHcIoT. Peakunio BeayT npu 160-240 °C B npuCyTCTBHH
KATATH3aTOPOB (METAJUIMYECKHH HHKeNb) MOJA JABJIEHHEM BOJO-
polia OKoJo 3 aTM.
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OpraHuyecKan XMMKMA

Yz2nesodsi

Vznesodsr — npipoliHble opraHiiiecke cOeIMHEHNA, HMEIOLIE, KaK NPaBHIIo,
obuwyro popmyny C H, O, (C (H,0)), riae m u n > 3. Uckmouenne coCTaBnsoT
ne3okcucaxapa, umeiowme gopmyny C H, O

Knaccndukaunn. B saBucHMocts o1 cnocobHOCTH K THAPOAH3Y YIEBOIbI
OENAT Ha: )

1) MoHOCaxaphjbl — VIJIEBOAbl. MOJIEKY/Ibl KOTOPBIX He MOABEPraloTcsa THA-
ponu3y:

2) onurocaxapyiikl — YTIEBOAbI, K3 MOJIEKVJI KOTOPAIX NPH MMApONnK3e o0pasy-
eres oT 2 70 10 0AMHAKOBLIX HIIM Pa3jIMYHbIX MOHOCAXaPHIOB (M-, TPHCaXapHbl
HT. A);

3) nonHcaxapHap! — VETIeBOABL, H3 MOMIEKY/1 KOTOPBIX NPy rMapomise obpa3syercs
OT JECSTKOB JI0 ThICSY M Bbillie OJMHAKOBLIX HJIH Pa3/IHYHLIX MOHOCAXaPHIOB.

Monocaxapnabl. YT/IeBOIbI, CONEPXKALINE HE MEHEE TpexX aTOMOB yriepoja,
NpHYeM THIPOKCHIIbHBIE TPYINLI PACTIONAraKOTCA Y COCEAHHX VITIEPOAHbIX aTOMOB.
B 3aBUCHMOCTH OT YHMClIa YTJIEPOJHBIX aTOMOB B MOJIEKVIIE MOHOCaXapHabl IENAT
Ha Tpuoskl (C;H,0,), Tetpo3sl (C,H,0)), nentosnt (C;H,,0,), rexcosut (C;H,,0)),
rentossl (C;H 0,), okross (CH O,). MoHocaxaphasl — AH(YHKUHOHAIbHBIE
COeIMHEHMS, T. K. COMIEPXaT HeCKOJILKO I'MIPOKCHILHBIX IPYNN H OAHY Kapbo-
HUABHYIO. B 3aBHCHMOCTH OT nMpupoabl KapOOHHIIBLHOI I'PYNIbI MOHOCAXAPH b
OENAT Ha ajTbl03bl H KETO3bI.

Hzomepns monocaxapnios. M3omepus MoHocaxapuaoB obycioBieHa:

1) HaJIHuMeM aJIbAeTHAIOM IIH KeToHHOI rpynmsl. [TpuMep: rexcosa cyliecTByeT
B BIIJIE H30MEPOB — AJIbJ0Tekco3bl (IIoKo3a) 1 KeTorekcoss! (GpykTosa):

2) HaJIMYHEM acHMMETPHYECKHX aTOMOB yritepoda (D- u L-dopmst);

3) cyluecTBOBaHMEM TayTOMepHH (LMKITHYCCKHME H aLIMKAHYecKHe GopMbl).

Llnkinnyeckne MoHOCaxapHabl MO MOMOKEHHIO THIPOKCHIIA AETATCS Ha O M
f3-anomephl.

Oiiyeckye cBoiicTea. MoHocaXapHiIsl — BeCUBETHBIE KPHCTAUTHYECKHME Be-
1LlecTBA. XOPOIIO PACTBOPIIMBIE B BOJIE, IUIOX0 — B OPTaHHYECKHX PaCTBOPHTENAX.
B pacTBOpax BpallaloT NONAPIH30BAHHLIIH CBET, C/IaIKHE HA BKYC.

Xumuyeckne cBoiicTsa. Peaxyuu obpazosanus spupos. brnaroaaps ruapoxciis-
HBIM PaJMKaTaM MOHOCaXapHIpl crnocoGHbl 00pa3oBLIBATE NPOCTHIE H CIOXHbIE
IpupbL.

Peaxyus xomniexcoobpazosamus ¢ zudpoxcudon medu (1I). Tpn B3anMoneHcTBHH
ruapokcraa Mea (1) c MoHocaxapiaaMil IPOHCXONT PACTBOPEHHE MHAPOKCHAA MEIH
H 00pa3zyercs KOMIIEKCHOE COEMHEHHE CHHETO 11BETA.

Oxucnumevno-goccmanosumensisie peaxyint, TIpH KaTaTMTHYECKOM MIAPHPO-
BaHHH MOHOCaXapHI0B MPOHCXOANT BOCCTAHOBIEHHE KapbOHWILHOMN TPYNMbl 40
ruapokchaa. CHIbHBIE OKHCTHTEIH OKHC/SIOT KapOOHILILHYIO IPVIINY H NePBHYHbIHA
CNIMPTOBOH THAPOKCH/I MOHOCAXAPHIOB, 0OPa3ys 1IPH ITOM ABYXOCHOBHBIE KHCIIOTHI.
OxHCHTENLHO-BOCCTAaHOBHTENILHBIE PEAKLIHI € OKCHIOM cepedpa (1) n ruapoxcigom
mean (1) nenonb3yloTes kax xauecTBEHHAs PEAaKLHA HA AfbA03bI H KETO3bI.

Pearyun bpoxcenus. MoHocaxapias! cnocobHb! PacenIATLCS B 3aBHCHMOCTH
OT (hepMeHTa-KaTalIN3aTopa 10 ITaHOMA, MACIIAHOH KHCIIOTH!, MOJIOYHOM KHUCIIOThI
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H APYCUX BEUICCTB. EPO)KL‘HH}Q NOABCPralOTCAa MOHOCAXapHabl ¢ YHCIIOM aTOMOB
YITIEPO/IA, KPATHBIM TPeM.

Homyuenne:

1) BblaeneHue cBobOAHBIX MOHOCAXAPHIO0B, BCTPCUAIOUHXCS B TIPHPO,/1¢ B OBO-
max H (ppyKTax;

2) FIAPOINE NOMICAXAPILIOB,

mokosa

TNuokesa ABIACTCA OAHHM I3 CAMBIX PACNPOCTPAHCHHBIX MoHOcaxapiios. Ee
cocTaB Bhipwkaeres Gopmynoii CH O,

Crpoenuie Mostekyisl. MoJICKYIIA ITIIOKO3bI B JNHHelHOTT (JOpMe Npe/icTABISAET co-
601 aNIbACTAOCIHPT ¢ NATHIO THAPOKCIIBHBIMI FPYNNaMit. B KpHCTAILIAX H BOHBIX
PACTBOPAX IVIIOKO3A MOMKET HAXOANTBCA B OJHOI M3 UMKIHUYECKHX (pOpM — U- HIIH
B-rimokosa.

Dinneckie cBoiicTa. [I0K03a -—— Genoe KpHETALTHYECKOE BELLIECTBO, CIAJIKOE
HA BKYC. XOPOIIO PACTBOPHMO B BOJE.

Mpusencnie. I'TIOKO3Y MPUMEHSIOT NPH I3TOTORICHIH JICKAPCTB 1 BUTAMHITHBIX
npenapatoB. OHa UCTNONBIVETCA B KOWIHTEPCKOM MPOH3BOACTBE, B BHHOACIHH, B
MEAMLUMHE, B TEKCTHIBHOI MPOMBILIEHHOCTH (JUTA MPOMITKI HEKOTOPBIX TKAHCH).

Poab B npupoze. IJoko3a WHPOKO pacnpocTpaHcHa B PacTHTEIBHOM H KH-
BOTHOM Mupe. OHa COIEPXKUTCA B IUIOAAX It ZPYTHX YacTax pacternii. Oxouno 0.1%
[JIIOKO3BI HAXOLITCS B KPOBI MEIOBCKL 1 5KITBOTHBIX. I TII0KO3a HeoOxomma uta nn-
TaHIs i HOPMATILHOI PaBOTHI BHYTPEHHHX OPraHoB. DTO BAAHbIiT HCTOYHHK 3HEPrHu
TS OpraHuiMa. [7I0Ko3a BXOAUT B cOCTAR BAXKHEHIINX NPHPOAHLIX IHCAXAPHIAOB
(caxaposbl M UPYrUX) M TOIHCAXAPHIOB (KpaxMalt, Leanonosa).

XIMIMEeCKHe CBOiiCTBA

Peakumim YparueHnn

Peakums «cepedps- o - :\r; OH O
HOTO 3epKaa» CH,OH(CHOH) ~CH=0 + Ag,0 —-—

- CH Oll(CHOH) COOH + 2Agl

TMOKOHOBAA KHCIOTa

Peakums ¢ ruapokci-
20m Mt (1) CH,OH(CHOH),-Cl1=0 + Cu(OH), -

— CH Oll(CHOH) —COOH + Cu Oi +H,0

BoccraHosieHue CH,OH(CHOH) ~CH=0 +[H] —
— CH,OH(CHOH),-CH,OH

Peaxuin 3a cuer OH-
rpynm: CH,OH(CHOH) ~CH=0 + Cu(OH), —

1) ¢ MIAPOKCIHIOM - CH,OH-CH-CH-(CHOH),~-CH=0 + 2H,0
smean (IT), kauect-
BCHHasl peakliis Ha O O
IIIOKO3Y: \
Cu

CJIKOKOHAT Mean
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Dpranmetuax XUMHA

Peakunn Yparuenns

CH.OH(CHOH) ~CH=0 + 5CH,COOH ——
-» CH~CH-CH-CH-CH-CH=0 + 5H,0
[
0O 00 O O
A R
CO CO CO CO CO
[ T B
CH, CH, CH, CH, CH,

Peakunu a) CNHPTOBOE DpOXEHHE:

GposkeHns C,H,,0,— 2C,H,OH + CO,T.

Cnuprosoe Gpomennc OCYLIECTBIIAOT APOHOKH;

©) MosIoYHOKHCIIoe BposkeHue:

C,H,,0, = 2CH ~CH(OH)-COOH.

Peakuinsi NpoMCXOAMT B IPUCYTCTBHH MUKPOOPraHHW3IMOB;

B) MaclsHOKHCIIoe OpoxeHue:
CH,,0,— CH-CH,-CH,-COOH +2C0,T + 2H,T.
Peakins Takke NPOMCXOIHT C YHACTHEM t’pepuemams-

HBIX CHCTEM MHKPOOPraHH3IMOB

©6) obpasoBaHite
CIIOXKHBIX 3(PHPOB

Caxaposa

Caxaposa (c6eK106uHIbIl UIU MPOCINNUK OB CAXap) — NPENCTABHTENb [PYIIbI
Axcaxapuaos. DmnnpHueckan dopmyna caxapossl C,H,.0, .
®uarieckne ceoiicTBa. Caxapo3a — Genoe KPHCTAIUINYECKOE BEeCTRO, ClIafKoe
Ha BKVC. XOPOIUO PacTBOPUMOE B BOJE.
Xumirdecknie cBoiicTBa. MoJleKyna caxapo3bl COCTOHT H3 OCTaTKOB TITHOKO3bI
1 (QPYKTO3BI B HX HMKIIYECKOil (hopMe; OHH COEAMHEHB! Yepe3 aToM KHCIopoaa.
BaxkHbIM XHMHYECKHM CBOIICTBOM CaxXapo3bl ABIACTCH CTIOCOOHOCTb NOIBEPraThes
THPOJHI3Y [IPH HATPEBAHHH B IPHCYTCTBILL HOHOB Boopoa. [Tpu 3ToM 113 Mostexysibl
caxapo3bi 00pa3yeTcs MOMEKYIa IIOK03bl M MOMEKYITa (PPYKTO3bI
C.H,0,+H0-CH O, +CH.O,
caxapo3a rmoxosa  (pykTosa

Kpaxman

Kpaxmat aBiseTca NpUPOAHBIM TIOTHMEPOM — NPEACTABHTENIEM MOJIHCcaXa-
puiaos. MoHoMepaMH 1IENH KpaXxMmaila ABJAAIOTCA OCTATKH MONEKYJ LHKIIMYEeCKO
O-rmoko3bl. MonekynspHas Macca 3TOro BelleCTBA TOYHO He VCTAHOBJIEHA, HO
H3BECTHO. YTO OHA OYeHb BeiMka — nopanka 100 000 — n ans pasueix obpas-
uoB MoxkeT ObITh pasznuuna. [TosTomy dopmyny kpaxmana uzobpaxaloT B Blfe
(C,H,O)),. rae n MoxeT HMETh pa3niryHkle 3HAYeHNIs. MOIeKyTIa KpaxMarna MOKeT
HMMETh JIHHEHHVIO M Pa3BETBIICHHYIO CTPYKTYPY.

®inmeckne cpoiicTBa. Kpaxman — 6Genblii nnopowoxk, 6e3 Bkyca, B XONOAHOM
BO/IE He pacTBOpHM. B ropsaueii Boge HabyxaeT, oOpa3ys KO/LTOHAHBIT pacTBOP.
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XiMieckie cBoiicTBa:

a) MPH B3aHMOACHCTBII Kpaxmasa ¢ HoZoM NOABMHETCA APKO-CIHEC OKPAILIIBA-
nne. 3Ta peakilis ABAACTCS KAUecTBEHHOIT Ha NPHCYTCTBIIE KPAXMATA;

0) ApH jieficTBHA (JEPMEHTOB HITI NIPH HATPEBANIN ¢ KHCIOTAMH KPAXMJT MTO/-
BCPracTcs rHAPOII3Y.

CyMMapiioe ypasnetiiie peakilii MOXHO BbIPA3HTL TuK:

(C,H,0),-»nH,0+nCH O

Tuapomrs kpaxmasia o6elyHO npoTekaer crynenvato. CHavana oGpasyercs
PacTBOPHMBIH KpaxMal, 3aTeM JeKCTPHHBI, MATbTO3a M TVI0OKO3A.

Tlpumencuie. MepMeHTATHBHBIN MHAPONAH3 KPAXMATIA HMEET HPOMBILIIENHOE
3MAYCHHC B MPOW3BOUCTEE ITHIOBOrO CMHPTA U3 3epHa M KapTodens. HMenoib3ys
CICUHAbHBIE KYALTYPB] APO#OKCE 1 H3MEHSASA YCIOBIA, MOKHO HANPABHTL OpokKe-
HHE B CTOPOHY NOAYYEHHA DYTIVIOBOTO CIIPTA. ALETOHA, MOIOUHOI, IIMOHHOIT It
ITIOKOHOBOIT Kite/10T. [ToBeprast Kpaxman FHAPOMHIY KHCIOTAMI, MOKHO MOTYHHTL
[INOKO3Y B BHIE KPHCTATTHYECKOr o lTpenaparta 1iv natokn. HanGonbuee 3navenne
Kpaxmajli HMeeT B KaUuecTBe NHUIEBOTo NPOAYKTA.

Poas B npupoae. Kpaxyan o0pa3syercs B 3¢/1eHbIN YACTAX PACTCHHIT B pesyLTaTe
(porocunTeIn. OH OTKIAABIBAETCA B KAYOHAX 1 3¢pHAX H CVHKHT 3aMacibiM NHTaTeS b
HbiM BeulecTBoM. Hanpusep, B kaydnsax kaprodens cogepxures o 20% kpaxmaila,
B 3ephax neHnist — 70%, pica — Gonee 80%.

Ile:umonoza

Hemmonoza — nanbosree pacnpocTpanennslii npupoanbiii noauMep. M3 nero
COCTOST B OCHOBHOM CTCHKIL PACTHTE/ILHLIX K/1eToK. COCTAB Le/UL0I03bl BLIpaXaeTcs
(popmynoii (C.H, O, npiuem n moxet goctirate 40 000 1 6o1ce. Monekynb! uen-
JTH0JI03b1 HMEIOT THHEITHOE cTpoeHITe, BCASACTBIE Yero OHA JIEIKO 00pasyeT BONOKHA.
MakpoMOIeK Y ibl Le/UTION03b] COCTOAT H3 OCTATKOB [3-rIII0K03bl, KOTOPLIE CBAIAHLI
yepes MepBblif M YeTBEPTHI YITTepOAHbIe ATOMBIL.

Miieckie cBoiicTea. Yneras uenmonosa — Getoe TBep10e BEUECTBO, He-
PACTBOPHMOE B BOJE Il OPralHYecKIIX PACTBOPHTEIAX, HO XOPOUIO PACTBOPHMOE B
AMMIlAYHOM pacTROpe riapokciaa men (1),

ITpnsenenne. Llervmonosa inenonksyerces B GONbUINX KOMIMECTBAX MPH H3TOTOBIE-
HHH TKaHeil, nenbKi, B OGyMukHOIT nposmblusteHHocTH. Ha ocHoBe wesinionoss: npoms-
BOJIAT OPTCTEKI0, MAACTMACCH], KMIIOTUICIKY, NIaKIL, 3MAJI, B3PLIBUATLIC BELIECTBA.

XuMitueckie cBoiicTBa

Fuaponns (C.H, 0y, +nH,0—nCH .0, Peakuus naet npi BLICOKOIi

TEMIMEPATYPLI B NPHCYTCTBHI KHCIOT

Topenite (CH,0,, + 6n0,— 6nCO, + 5nH,0

Drepudnrauns ITpu o6paboTke LELTIONO3bl CMECBIO A30THOH M CepHOH KHC-

10T 00pa3ylOTes a30THOKUCIIbIE I(DUPbl — MOHO-, [IM- H TPH-

HUTpOLE/UTIONO03a (MOHO-, AH- U TPHHUTPOKJIETYATKA):!

O-NO2

C,H,0,)), +nHNO, — | CeH20:=——0-NO2 | n+ nH20

T~O-NO2

TPHHHTPOUE/ULONO3a
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OpraHu4ecKan XHMMUA

A3oTcopepialime opraHMyecKkue coeiJUHEHUR
AMUHbI

At — npo3BOAHBIC aMMHaKa, B KOTOPBIX 0THH, ABa HIIH TPH aTOM2a BOAOPOa
3aMellieHbl OpraHiYyeckHMl pagnkanamu. Obwas popmyna npeaessHbIX aniudaTH-
ueckux amnios —C H,  N.

Knacenduxanns
B 3aBIcHMOCTH OT 4Hc/1a pailKaIoB
IMepBuynbie i BropuiHeie I Tpernynbre
R—Il\I—H RI—]?I—R 2 R I—I';—R2
H H R,
NepBHYHBIH BTOPHYHLIH TpeTH4HbII
aMHH aMHH aAMHH

B 33aBHCHMOCTH OT MPHPO/ILI PANHKAIOB

Anmudatnyeckie (Mpeenb-

uxkmeckue | ApomatHdeckHe | CMeurtaHmbie
Hble H Herpe/lesTbHbIe) u P

Homenkiaarypa. HazBaHus aMHHOB NPOH3BOIAT OT HA3BaHMIi PaHKaJIOB, BXO-
AALIHX B COCTAB MOJIEKYJIbl ¢ fobaBlieHHeM clloBa «aMHi». Hanphmep:
CH,-NH,, CH~CH-NH,; CH~N-CH-CH,
METHIAMHH THIIAMHH |
CH,
JHMETII3THIIAMEH

”!OMEPIIH. H'S()MCPHE aMHHOB CBA32Ha CO CTPOEHHEM YITIEPDOAHOIO CKeJeTa H
TIOJIOKEHHEM aMHHOIPYNNbI. nCpBH‘JHbIE. BTOpHYHBbIE H TPETHYHbIE AMHHBI. COAEP-
Kalliie O/UIHAKOBOE YHC10 aTOMOB YIJIEpoda, H3IOMEPHBI MEKIY c0o0oil.

@usiueckie coiicTea. Huzwne amunpr — METHIIaMHH, AHMETIUVIAMHH,. TPHME-
TMIIAMIH, TIFTAMHH — SBNAKOTCA FA3aMHM € 3a1TAXOM aMMHaKa. AMHHBI ¢ DOnbLIINM
YMUCITOM aTOMOB Yrllepoia — XHIKOCTH, a HayHHas ¢ CI.S_ —— TBEpIlbIC BellleCTBA.
Hepabtc NPeACTaBHTEIN pAda XOpOolIo pacTBOPHMBI B BOJE. MO MEPE pocTa Yrie-
POIHOIO CKeJIETa paCTBOPHMOCTL B BOAE YMEHbLIAETCA.

Xinyeckne CBOMCTBA

Pearuun VYpasnennn

Peakumu, xapaxTte- | Bndsch opraHHYecKHMH MPOH3BOJHBIMH aMMHaKa, aMHHBbI
PH3VIOLINE OCHOB- | NPOABNAIOT cBoOficTBa OCHOBaHMiL. DTo oBHapyHuBaeTcs no
HbI¢ CBOicTBA 1EJIOYHON peakimy BOAHLIX PacTBOPOB aMHHOB!
CH,~-NH, + H,O0 — [CH,NH,JOH

THAPOKCHI METHITAMMOHHS
BsanmozeiicTByI0T ¢ KHeIoTaMH ¢ oGpa3oBaHueM coneii:
CH-NH, + HCl — [CH,NH,]|CI

XJTOPHA METHIIAMMOHHSA
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Pearxwinr VMpapnenus
Bsanmozeticrsne | [Tpn geficrsui wenouceii 1a coau aMitioB BbIACIISIOTCS aMu-
€O wesouamil et [CH,NH,JCI -+ NaOH —» CH ~NH, 4 NaCl + H,0
Topenne 4CH-NH, + 90, — 4CO, + 2N, + |0H,O
Bzanmoaciicrsie ITepBrunibie aMilHBI M0 ACIiCTBHEM A30TICTOI KHCAOTLE
¢ a30THCTOH KMe- | MpeBpallaloTes B CHPTLI:
noTOH RNH, + HNO, - ROH +N,T + H,0.

TTpoMeKyTOUHBIM COC/IIIEHIEM B 3TOIl PeaKLln AB/sCTCS
HeyCTO4MBBI noH anasonns [R-N=NJ*

Bropiunele  aMmibl ¢ asoTneroli  KHCAOTON  AAK0T
N-HHTPO3AMHHBI —— MACJSHHCTBIC KHAKOCTI O cnetu-
qeckiv 3anaxom: R.NH + HO-N=0 — R N-N=0 + H,0.
TpeTiumbie anudaTHUecKiie AMIHBI ¢ 230THETOI KICI0TOR
HE pearupyior

A

Amwwun — npocteiiwmii npeacTaBUTEb APOMATHYECKHX aMHIIoB. Ero mosexy-
asprast popmyna — C H.NH,.

@usnieckue cBOiiCTBA. AHIIHH — GECUBETHAA MACTAHICTASA XKIIKOCTL CO CJla-
6biM 3anaxom. B Bozie ManopacTBOPHM, HO XOPOLIO PACTBOPAETCS B COHPTE, 3(Hpe,
Oensose. S 10BHT, HA BO3ILYXE KENTECT,

Ioay4cnne.

1. Bocetanopnenne HUTpoGeiiona (peakiis 3inmHa):

C.HNO, +3(NH),S —-» CH,NH, +2H,0 + 35 + 6NH,,

2. B nactosuee Bpems B MPOMDIUIEHHOCTH AHIIIH NoyyaloT fosiee nepenex-
THEHLIM cNOcoGoM -— NPOMYCKAlIeM CMECH TapoB HHTPOBEH30MA 1 BOIOPO/A Hall
karamuatopos npii 300 °C: C HNO, + 3H, - CH NH, +2H .0

Tpusiencne. AnHIHH HCTONL3YIOT, FAABHLIM 00PA30M. 18 NPOH3BO/ICTEA Kpa-
cuTesieii. Kpone Toro, o ey XHT HCXOIHBIM ChIPBEM /1 CHHTE3A JIEKapCTBCHHBIX H
BIPLIBYATHIX BEILCCTB, AILTITHO(DOPMAIILIET HAHBIX CMOIL.

X1UMIMECKHe ¢BOICTBA

Peakium Ypasucnis
PeakiuiHst ¢ CHIABHBIMI C,H.NH, + HCl - [C HNH,|CI
| KHCTIOTaMIt 1 XJ0PI (PEHHIAMMOHHS
Bpomnposaniie ’ NHa2
(kauecTBeHHAs Br Br
peakwits) C,H,NH, + 3Br, - 3HBr + !
Br

2.4, 6-rpubpomannanm

Oxucrienme AHHIIHH JIETKO OKHCISETCs, B3aHMOJeiCTBYET ¢ APYIH-
MH OKHCIIMTENAMH, 00paiys BellecTsa pa3HoodpaszHoit
okpacku. Hanpumep, npy JeiicTBHH XJ10pHOIT H3BECTH
Ca(ClOCI na BoaHbli pacTBOP aHHAMHA MOABIAETCH
HHTEeHCHBHOE (hHOMeTOBOE OKpaLIMBaHHE. DTO KavecT-
BCHHAS PEAKLIMA HA AHHIHH
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AMuHoKkucnomss

Astunoxucioms — opraHHYECKHE COEIHHEHNSA. B MOJIEKYJIAX KOTOPBIX COJIEPXKaT-
cs1 ogHoBpeMenHo amiHorpynna NH, u xkap6okcirenas rpynna COOH.

Knacendnxauns

Ilo xommrecTBY aMitHO- 11 KAPOOKCIILHBIX TPYRI

1 amiiHo- # | kapbokcHnb-
Has rpynna

2 amuno- 1 | kapboxk-
CHIILHBIE IPYNIBI

1 amMHHO- 11 2 KapBOKCHITb-
HbIE IPYNMLI

MonoamiuHOMOHOKap6o-
HOBBI¢ KHCJIOTBI

Juaminomonokap6o-
HOBBIC KHC/IOThI

AMuHOIHKapOoHOBbIE
KHCJIOTBI

Homenknatypa. K Ha3BaHMIO COOTBeTCTBYIOLIEH KapOOHOBO# KHCIIOThI AobaB-
nsieTca NPHCTaBKA drio-. AMHHOKHCIIOThI, BXOASAIIHE B COCTaB BEKOB, HMEIOT
HCTOPHYECKH CHOXMBILIMecH Ha3BaHuA. HanpuMep. aMHHONpPONHOHOBAA KHCIOTA
HHae Ha3bIBAeTCs alTaHHHOM. aMHHOVKCYCHAs — TTIHLUTHOM.

Haomepus. 1718 aMHHOKHCIIOT XapaKTepHa M3OMEpPHA YTTIEPOIHOTO CKeNeTa U
H30MEPHA NOJIOKEHHA aMHHOTPYINEL. B 3aBHCHMOCTH OT TOTO, ¥ KOTOPOI'O 1O CYeTy
OT kapbOKCHIIA ATOMA YIJIEpO/a HAXOANTCA AMHHOIPYNNA, PasiHYaloT o-, f-. y- U
T. A. aMHMHOKHUCIoThl. Ecin aMiHorpynna HaxoaHTCs y NepBOro aToMa yrjlepoia,
CYHTas OT KapOOKCHIBHOM rpyNibl, TO 3T OYAET & -aMHHOKHCIIOTA.

DisuieckHe CBOCTBA. AMIHOKHCIIOTH — BecLBETHbIE, TBEP/Ible KPHCTAUINYeC-
KkHe BeulecTBa. HemeTyun, nnapsTes npy BLICOKUX TeMrepaTypax. BombinHeTBo 13
HHUX XOPOUIO PacTBOPHMO B BO/E M IUIOXO — B OPTaHHYECKHX PacTBOPHTENAX.

Xumideckne cBoiicTBa. AMHHOKHMCIIOTHI MpeacTasisioT coboi aMmdoTepHble
opraHHyeckHe coeanHenns. ORN B3aNMOAEACTBYIOT: |

a) ¢ KHCTIoTaMil:

H,N-CH,-COOH + HCl — HCI - H,N-CH ~COOH;

TITHLUHMH XJIOPOBOOPOAHASA COMb FIHLIHHA
_ 6) ¢ ocHOBaHHAMM:
H,N-CH,-COOH + NaOH — H,N-CH,-COONa + H,0.
HaTpHeBasi cONb IJIMLHHA

B kHcn0ii cpesie aMITHOKHCIOThI PearitpyioT Kak OCHOBaHMUS (B (popMe KaTHOHA),
a B 1e/I0YHOIT cpejie — Kax KNC/IOTHI (B BHAE aHHOHA):

B) CO CIIMPTaMH ¢ 0OpazoBaHHeEM CMOKHBIX 3DHPOB:

H,N-CH,-COOH+C,H,OH al H,N-CH,-CO-0-C Hg

) AMMHOKHCIIOTBI MOTYT B3aMMOIA¢HCTBOBATL JAPYI C IPVIOM, 0Dpasyva nerl-
THBI '

H,N-CH,-CO|[OH + H|-NH-CH,-COOH —

— H.N-CH,-CO-NH-CH,-COOH + 2H.O.

JHNENTHA

Ocobennoctn crpoenns. KapOokcuibhas rpynna aMHHOKHCIOTH! OTILENIseT
HOH BOAOPO/a, KOTOPbIil MPHCOEMHAETCA K aMHHOTPYIINE TOH K¢ MoJIeKynbl. B pe-
3y/IbTaTe 00pa3yeTcs BHYTPEHHAS COlb, 4 B PACTBOPE HET M30BITKA HOHOB BO0OPO/A
WIH rujapokcuia. [To3ToMy aMHHOKHCIIOTB! CYIIECTBYIOT B BH/E BHYTPEHHHX coJtei
nin GunonspHeIX HoHos: HN*—CH ~COO-.
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ANL(a-aMIHO- | (-aMHHOKHCTIOTBL HIMPOKO PAcipoCTpalicHbl B NPHPOAE, Tak

KHCITOThI KAK SBISIOTCA COCTABHLIMH UacTaMu MoJiekysl Oenkos. M3 Gen-

KOB 11yTeM THAPOIIH3A Bblgeneno 22 o-aMuHokHenoThl. Coctae

AMHHOKMCIIOT, 0Bpasyiowux Oeki, Buipaxaercs (hopMyoii:
HBN—C|H~COOH.

R
rac R — paadkai, KOTOpbIl MOKET cOACPKATbL PA3SIHUHbIE
(pyuxunoHansusie rpynnsl (-OH, -COOIH, -SH, -NH,)

Hesamennnrie He o6pa3vioTes B HENOBEUECKOM OPraHIf3Me, MOCTYMAIOT C M-
aMHHOKNCIOTh | weil, CyToyHas MoTpeOHOCTE B HE3AMEHHMBIX aMIHOKHCIIO-
Tax coctasiser oT | j1o 4-5 r. K HesaMenHMBIM aMHHOKHCIIO-
TAM OTHOCATCH: THCTHAHH. IM3HH, TPHNTO(AH, (peHHNATAHHH,
JIeiiLHH, W30IeiTlH, TPEOHIH, METHOHHH 1 BaJIH

lMenmudesr u 6enku

Ienmudvt — NpoayKThl KOHACHCALH ABYX HIIH DoJIee MOTICKYJT AMHHOKHCIIOT.
CoeanHenne, cocToslee HX JIBYX MOJIEKYT aMHHOKHCIOT Ha3bIBACTCA IHMCMTHAOM,
W3 TPeX — TPHOENTHIOM H T. 1.

Hoxunenmud — nenTigl, cCOCTOALLMIT 113 MHOMIX AMHHOKHC/IOTHBIX OCTATKOB.

Benku — npupojiHble BbICOKOMOJIEKV/ISIPHbIE A30TCOAEPKALLNE OPTAHHYCCKITE
COeIHHEHIS.

Knacenpukaums. o XxumuueckoMy cocTaBy OeJIKH JelATeA Ha [IBe TPYNMbL
a) NPOTEHHBI (MPH CIAPOIHIE OHH PACIAJAIOTCH TOJILKO Hl AMHHOKHENOTBI); ) npo-
TeHIBI MK cokHBIe Oemkd. TTpn rHAponH3e pacnalaloTes Ha aMHHOKHCIOTLI U
BEWECTBA HEOETKOBOI NPHPO/1bI. DTO MOIYT ObITh YITIEBO/IbI, HYKJICHHOBbIE KHCIOThI,
KOMILIEKCHO CBA3AHHLIC METAUIbL, JINIMAL! (BELIECTBA, POACTBEHHbBIC XKUPAM)

Yporun opranmsaunn Gekosoii Momekyibl, Mepeuunas cmpykmypa — nocrneno-
BATE/IbHOCTh AMHHOKHCTOTHBIX OCTATKOB B MOMHNENTHAHOM Leni.

Bmopuunas cmpykmypa — (opma nonunenTtuHoii uen 8 npoctpanctse. OaHoit
13 Mo.esleii BTOpHYHOI cTPYKTVPLI Destka siBseTcs O-cnupatb, B KOTOpoi noiaunen-
THIHYIO UeMb HA 10 NPEACTABIATL ceDe B BILIE HITH, Kak Obl 00BHBaIOLIEIT MOBEPXHOCTH
LHIHIPa. Y CTOI4HBOCTE (-Crinpa obecrneunBaeTcs BOA0POIHBIMI CBA3AMH MEXLY
rpynnamu NH i CO. [Ipyras ctpyktypa — B-dopma, koTopas npeactasnser coboii
COKTVT» W3 NOJMIENTHIHBIX UeneH, rnorepeyHo cBS3alHbIX MeXIY cOO0OH BOAOPO/I-
HBIMH CBA3SMH.

Tpenwinas cmpykniypa — TpexmepHas KOH(MIrypaums, KOTOPYIO NPHHHMAeET B
TIPOCTPAHCTBE 3aKPYYEHHAS CTIHPAIbL NONHNenTHAHOI ueni. TpeTnyHas cTpykTypa
cTabuanzipyeTcs BOAOPOIHBIMH CBA3AMI, AucYabdiaHsiMu (-S-S-) MocTHKa-
MH MeX/Iy OCTATKaMIl aMHHOKICIOTBI LINCTEHHA. HOHHBIMH B3aHMO/IelicTBIAMI
MPOTHBOMOJIVAKHO 3apXeHHbIX rpyni. Kpome Toro, B NoAJepKaHHH TPETHYHO!
CTPYKTYPb! GelKoBOi MOJIEKYNIbI MPHHHMAIOT Y4acTHe «riapododubie B3anMo-
ACHCTBHA» — cTpemieHne OeIKOBOH MOJIEKYJIbI CBEPHYTBLCA TaK, YTOOBI BHYTPH ee
OKQa3aJIHCh YIJIEBOJLOPOAHBIE OCTATKIl, @ BHELHHIA CJ1011 COCTABATH (PYHKLIHOHAIIb-
Hble FPYNILI, B3a1IMO/IEHCTBYIOLLIE ¢ TTOIAPHBIMI MOJIEKYTIAMI BOIbL, T. €. FPYNMBI,
obnagaouyie ruapopiIbHBIMH CBOICTBAMII.

88



OpraHunyecKas xumua

TpeTH4Has CTPYKTYPa ONpCAenseT cneundpHyHOCTh BeKoBOH MONEKYINBI, e
GHONOTHYECKYIO aKTHBHOCTD.

Yemesepmuunan cmpyxmypa. Hexotophle Ge/IKH COCTOAT He W3 OAHOM, a U3 He-
CKOJILKHX MOJIMMNENTHAMBIX Ueneil — cyobemnmni. YeTsepTiyHas cTpyKTypa obpa3sy-
eTcs npH 06beTHHEHNH cyDbeUHIL B eauHoe Lenoe. CyobeMHHLb! YAEPKHBAIOTCA
BMECTE 32 CYeT TeX e CBA3el M B3alIMOIeficTBHIl, KOTOpPbIe (POPMIPYIOT TPETHYHYIO
cTpykTypy 6emxa. [Ipumepamu Beikos, 0061aIal0IHMH YETBEPTHYHOM CTPYKTYPOH,
ABNAIOTCA TeMOTJIOOHH H MHOTHE (hepMEHTHI.

duzideckite cBoiicTBa. Pu3znyeckue croiicTa GelnkoB o4eHb pa3HOOOpasHbl U
onpeaenaTes HX crpoeHHeM. [1o ¢msiueckiM cBoiicTBaM OelkM AenIT Ha 1Ba Oc-
HOBHBIX Knacca: roby/spHele GelIkH, KOTOpbIe PacTBOPAIOTCS B BOJE HIIH 00pasyioT
KOJUTOMAHBIE PAacTBOPLL, I GUOpHILIApHbIe GellKN, HepacTBOPHMBIE B BOJIE.

Xumirieckne cBoiicTsa:

|. 'napomms 6eIkoB — pa3spyilieHHe NepBHYHON CTPYKTYPhbI IIONMIIENTHIHOM LieNH
B KHCTIOH H/TH LIeNIO4HOH cpesie ¢ obpa3oBaHHeM CBODOIHBIX AMHHOKHCIIOT.

2, KayecTBeHHbIE peakiHi Ha DelkH: '

a) BuyperoBas peakuus — (HOIETOBOE OKpallMBAHHE NMPH AEHACTBHH collei
meau (1) B weno4yHoM pacTsope. BiypeToBylo peakliio AalOT BCC COEIMHEHHS,
cofieprXaulne NeNTHAHYIO CBS3b;

6) KCAaHTONPOTEHHOBAS peakLHA — MOABIIEHHE XKeJITOro OKPalIHBAHUA MpH
JefiCTBHH KOHLIEHTPHPOBAHHOM A30THOI KHCIOTHI Ha OEJIKH, COAEPKAILHME OCTATKH
ApOMaTHYECKHX AMHHOKHCNOT (heHUIATaHIHHA, THPO3HHA).

Buosorieckas poab. Benkn urpaioT neppocTenelHyio posib BO BCeX XKH3HEHHBIX
npoleccax, SBITIOTCS HOCHTEIIMI XKH3HH.

1. Bce XMMHM4ecKHe peakUMH B OpraHu3Me MpoTeKaloT ¢ yyacTHeM (depMeH-
TOB — KATalH3aTOPOB OeJIKOBOH MPHPOIbL.

2. HexoTophble HeNIKH BLINONHAIOT TPAHCIIOPTHBIE (HYHKLIHH, NEpeHoCs MOMICKY-
bl HIIH HOHBI K MECTAM HaKOILTEHNs IWIH cHHTe3a. [1piMep — reMoro6HH KpoBi,
NIcpeHOCAILNIT KHCIIOPOI K TKAHAM.

3. Bemxin — cTpoMTenbHEIl MaTepuan kjeTok. M3 HHX HOCTPOeHE! OMOpHbIe,
MblleYHble, TOKPOBHbIE TKaHH.

4. Benkn MrparoT BaXKHYIO POJTb B MMMYHHOT cHcTeMe opranmsma. benku-antutena
€110coBHBI PACTIO3HABATb M CBA3BIBATE YVKEPOAHBIE OeNIKH — OaKTepHH, BUPYCDI.

5. Benku-peuenTopbl BOCIPHHIMAIOT i NEPEJAlOT CHTHAMD!, MOCTYNAIOIHE OT
COCEIHHX KJIETOK 1M N3 oKpyxatoweii cpeasl. [Ipimep — 3puTenbHele peuenTops
(poiorncHn).

6. F'opMOHBI, KOTOpPBIE TAaKXe SRIAIOTCA GelkaMy, BbINOIHAIT B OPraHH3Me
PErVAATOPHYIO BYHKLHIO,

7. benky — akHeiilas HeobXoAMMas COCTABHAA YACTh ITHILH.

06wWwme NOHATHA XMMUK BbICOKOMONEKYNAPHbLIX coefUHEHUH

HMomuwvepoi (sbicokomonekyanpuste coeduneinusn, BMC) — coeamHerns ¢ 6ombuiu-
M1 MOJIEKY/IAPHBIMH MaccaMil (MOPSAIKa ThICAY M MIULIHOHOB). MOTIEKY/Ibl KOTOPBIX
MOCTPOCHB! H3 MHOXECTBA MOBTOPAIOUIMXCA MPYTINHPOBOK, HMEIOWHX OJMHAKOBOE
CTPOEHHE.

Moriomep — HU3KOMOEK VIIAPHOE BELECTBO, H3 KOTOPOTO B PE3Y/IbTATE PEAKLIMH
TIOJIHMePH3ALIHH HITH MOJHMKOHAEHCALIMH NMOMYYAIOT NOIHMep.
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Cmenenis ROAUMEPUIAKIH — YHCTO MOHOMEDHBIX 3BCHBLEB, 00PA3YIOWIX MaK-
POMOJIEKY.1Y.

Cmpysntypuoe (uemenmapioe) 36eno — 110BTOPSIOUIIICH YHACTOK CTPYKTYPbI
MOMEKVITBE oNMepa. Hanpumsep, B cTpyKType nonu rerpahToprtiiieHa (Teduiona)
(-CF,~CF,-),, noayuatouterocs nojausmepusawmeii rerpadropstiutena CF,=CF,. s
KayecTee CIPYKTYPHOTO 3BeHa pacemaTpueaioT rpynny ~CF ~CF —.

Kaacenguwamm. Juneinvie nomivepsr. MakpoMosiekyiibl THEibIX TOAHMEPOB
He HMCIOT PAIBETRICHHIT, MOITOMY CHOCOGHBI IVI0THO VIIAKOBBIBATLCH [P 34 TBEPLE-
BAHHII BeleeTBA. MaTeplaribl 113 JIMHENTHBIX TI0JITMEPOB TMPOYHBI HA PA3PLIB, HMEIOT
BbICOKYIO TEMMEPATYPY MUIABICHHA H IIIOTHOCTL. H3 HHX H3rOTABAHBAIOT BOJTOKHA W
ruieHKH. [TpuMep Taknx NOIHMepoB — MOTHITHICH HIT3KOTO J1aBICHIA.

Pazecme.acnnsie nomevepsl. MaxpoMoJIeKyIbl HIMEIOT KOPOTKHE BOKOBBIE pa3BeT-
BIIEHHA, MOITOMY YIaKOBbIBaloTes Ooslee paspekeHHo. MaTepianbl M3 HIX HMEIOT
Dollee HIBKYIO NPOYMHOCTE, IIOTHOCTL H TexTiepaTypy rasliienns. Ipumep — no-
JINITHICH BLICOKOTO JABJICIIIA.

Cemuamute (cuumpie) nosumepot. TBepable xpynkie peutectsa, He cmocobust
MIABHTLCS O3 PAa3I0kKeHHs, PACTBOPATLCS 11 00pPa30BLIBATL BONOKHA. [Tpuyep — de-
HOJPOPMAIILIETHIHAS CMOJIA.

Caoiicta. Bosbiioii pasMep MOJIEKYI NPHBOMT K MOABJIEHIIO Y MOMIMEPOB
cnettipryecknx coiicte. Hanpumep:

|) nonHas 31eprig BaHACPBAATBCOBA B3MIIMOJICIICTBIA MEKAY MOMEKYIAMH
MOTHMEPA. KaK NPaBHITO, NPEBBILLAET HPOUHOCTb OTACILHBIX XHMHUESCKHX CB3ell B
MOJICKY/IaX, I13-32 Yero OHH MNPl HATPEBAHIN PA3IaraidTes 0 KuneHus (a HHoraa
H 10 NUIaBJIEHN);

2) K HHM HEMplMeHIIM 34KOH MOCTOAHCTBA COCTABA, T. K. HensbexKHbIe Koneba-
HHS COCTABA MOJEKYJT HA O/IHO, JIeCTh, CTO... 3BeHbEB NMPAKTHYECKH HE BAHAIOT Ha
CBOICTBA, .

3) pacTBOPBI NOIMMCPOB B OOBIYHBIX PACTBOPHTEIIAX 110 MHOTHM CBOHCTBaM
(paccesinio cBeTa 1 Ap.) G/IHKe K KO/UIOMAHBIM PACTBOPAM, HYeM K PACTBOPAM HH3-
KOMOJICKVJIAPHBIX BEILCCTE.

[Moaywenite. K 0Bpa3oBaHino BbICOKOMOIICKYIAPHBIX COCAHHEHHIT NPHBOAAT
ABQ npouecca:

Q) PEAKLIA MOTIMEPH3ALIIL

0) peakuus 110IHKOHACHCALITH.

lonumepei

ITiacTMacesl MaTepHalibl Ha OCHORE MOJIMEPOB. CNOCODHbIE H3Me-
HATh CBOIO (JOPMY TIPIT HArPEBAHII I COXPAHATL HOBYIO
(opMy nocie oxXIakIeHIS

[MonmsTieH ITpeaenbiblii YriaeBoA0poJ ¢ MOICKYIAPHOIl Maccoii oT
10000 g0 400 000. BecuseTHelii monyipospaunslii, Boc-
KOOOpa3HbIll, HO TBep/blif MaTephan ¢ TemmepaTypoii
apnenns 110-125° O6namaer Bblcokoii Ximuueckori
CTOITKOCTBIO I BOJOHENPOHHLIAEMOCTBIO, MaJIOll rajoHer-
poHnaeMocTbio. CyIIECTBYeT MOIMITHIEH BbICOKOTO,
CpeaHero H HH3KOro JaBlIeHI s
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[MonuBHHANIXTOPHA
(MONMUXJIOPBHHII

TMoyyaeTes nomMepH3aLmeii BAHHIIXIOpHAA:
nCH,=CH — ... —CH,—CH—CH,—CH-CHJ—CIH—
T o 'I

Cl Cl Cl Cl
I]OJIHBHHHJIXJIOPHLI — 2JJIaCTHYHaA Macca, croiikas X
,ICHCTBHKJ KHCIIOT H menoqeu
u.hlpORO HCIIONIL3YETCA B XMMHYeCcKOH NMPOMBILIIEHHOCTH
i GpyTepoBkH (00MUOBKN) TPYO M cocynos. Ipumens-
€TCsl IS M30JIILHH 3JIEKTPHYECKHX I1POBOIOB, H3rOTOBIIE-
HHA ncx_vccnelmoﬁ KOXH, JIHHOJIEYMa, KJICEHOK

IMonunponunex
(-CH,-CH(CH ),

Hon'yq:uo'r nommcpu‘sauucﬁ nponm'lena o/ JaBJIEHHEM B
NPpHCYTCTBHH MeTAUIOOPraHHYECKHUX KaTaJIM3aToOpOB. Ho
CBOIiCTBAM MOXOX Ha MOJIHITHIEH, HO OT/MaeTcs Gojee
BbICOKOIl TemmepaTypoii- pasmsaryenns. [lomnponiien
HCMNOJB3YIOT 1A H3rOTOBJIEHHA H30/IALHH, Tp)'ﬁ. KaHaToOB,
Actasneii MaluH

Kayyyxu — npoXyKThl MOITMMEPH3ALIHN JTHEHOB H X TIPOH3BOIHBIX.

INpupoansblit MK Ha-
TypaJibHbli Kay4yK

[Tpeacrapmaer coboii HenpeleabHbIH VTIICBOJOPOJ, MoO-
JIeKy:Ib! KOTOPOTO cojepat D0JIblIoe KOJIHYECTBO ABOH-
HEIX cBsi3eii. Ero coctas MoXeT ObITh BeIpaxen opMyIIoi
(C;H,),, rae menuuuna n coctaenser oT 1000 mo 3000.
[pipoaHklil KayuyK SBIAETCA TOMHMEPOM H3OMpeEHa:
nCH3=(|Z—CH=CH2 - (—CH:—'C=CH—CH2—),

‘CH, CH,
MornekynapHas Macca HaTVPaJILHOTO KayuyKa COCTaBisaeT
B cpestien 100 000-150 000. Kayuyk HepacTBOpHM B BOJIE,
HO XOPOHIO PACTBOPAETCS B CEPOVITIepoie, xopodopMe.
6euzune

CHHTETHYECKHI
Kayuyk

I McXoaHbIM MaTepHanoM irisi IPOH3BOACTBA CHHTETHYEC-
KOrO KayuvKa CIIVKHT HerpeaenbHblii yresoaopoa 6yra-
AHeH. JIH IMBHHHMIL KOTOPBIl MOJMMepH3veTes noaobHo
H30MpeHY:

nCH,=CH-CH=CH, — (-CH,-CH=CH-CH ),
KatanuzaTopoM ClIy)KHT MeTaUTHYECKHI HaTpHii.
CHHTeTHYECKHIT KayuyK npejcTaBiser coboii cmech Mo-
TeKyN pasiH4HON cTeneHH momuMepinauun. Mx mone-
KVIIsIpHasi Macca H3MeHseTcs B WHPOKHX Mpejenax — oT
10 000 20 90 000. CpeaHas MonekynapHas Macca Kayuyka
coctassser 200 000

Moanduuipsatnsle
Kayuyki

TMosmyyaoT 1pi COBMECTHOI MOMMMepI3alii ABYX pa3-
HBIX MOHOMepoB. Harpiimep, 6yTa iileH-cTHPOMLHBIE Ka-
VHVKI NT0TYYaloT NpH COBMECTHOII nomiMepiauun 6yra-
sueHa-1,3 u crupona C.H-CH=CH,
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BonokHa u ux knaccugpukayus

I TpHponssie | ' [ Xumnueckne |

N [

Pacturensisie JKusotnoro Hcekyceer- Cunrern-
TIPOHCXOHK- BEHHbIE veckne
JeHAA
Xnonok, l l l
neH Buckosnoe, JlaBcan.
Wepets. aueTATHOE Kanpox
wenK

ITpupoannie
(HaTypaJlbHbIE)
BOJIOKHA

BonokHa, o0pa3ylouinecs B pacTeHHAX (XAOMKOBOE, IbHAHOE H
T. /1) WIH U3 BbIJe/IEHHI KHBLIX OPraHH3MOB (LIEJIK, 1epCTh)

HcekycecTBeHiible
BOJIOKHA

Bonokna, nonyuelinble XMMHYECKO# Mo M(pHKaLKHeH npHpo-
HBIX MaTephasios. K BOJIOKHAM 7TOT0 THIA OTHOCATCA AlleTaT-
HbIii LWENTK 1 BUCKO3A

CHHTeTHYecKHe
BOJIOKHA

CHHTETHYECKHE BOJIOKHA MOTYYAKOT H3 CelHATEHO CHHTE3HPO-
BaHHBIX MOJHMEPHBIX MaTepHaioB. OHH NPEBOCXOAAT NMPHPOJI-
HbIE 10 IPOMHOCTH M H3HOCOCTOMKOCTH, JIerye OKpalllMBaloTCs.
Hx HemocTaTok — 3MeKTPHIYEMOCTh H Majas IMIPOCKOTIHY-
HocTb. [IpHMepaMi CHHTETHYECKHX BOJIOKOH MOTYT CIIYXKHTh BO-
JIOKHA H3 PATTHYHBIX MO, NOAVUEHBIX MyTeM ToNHMepH3alliu
(XTOPHH, HUTPOH) WK MOJIMKOHEHCALIMY (JTABCAH, KaNpoH)
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