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XMMHYECKHE PEAKINU — XUMHUYECKHUE MPOILECCHI, B
pEe3yNIbTAaTEe KOTOPBIX U3 OOHHUX BEIIECTB O0Pa3yIOTCs APYrue

OTJIMYAIOIIMECS OT HUX IO COCTAaBY U (MJIH) CTPOCHHUIO.

[Ipn XUMHUYECKHX peaKMsaX 0043aTCIbHO TPOUCXOINUT
U3MEHEHHUE BEIIECTB, IIPU KOTOPOM PBYTCA CTAPbIE U
00pa3yrTCs HOBBIE CBSI3U MEKAY aTOMaMHU.

IIpu3HAKH XUMHYECKHUX PeaKIMi:
Buvioensemcs cas
Bvinaoem ocaoox
IIpoucxooum uzmenenue OKpacKu eeulecmas
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Buvioensaemces unu nociowaemcs menjo, ceem

PaccMoTpuM KinacCu(pUKAIAI0 XUMAYECKUX PEAKIIUH MO
PA3JIMYHBIM [IPU3HAKAM.




KITACCUD®UKAIN S XUMNYECKINX
PEAKIIUU:

1. Ilo YyMcJay ¥ COCTABY PearupyvioliyMx BENIeCTB:

Peaxkuyuu, uoyuwiue 6e3 uzmeHeHus cocmasa 6euiecme
B HEeopraHmdeckon XUMHUU K TAKUM PEAKUUAM MOKHO
OTHECTH IPOLECCHI MOTYYCHHUS aI0TPOIMHBIX MOAUDUKAIIUI
OTHOTO XMMUYECKOTO 3JIEMEHTA, HATIPUMED:

C (rpadur) <=> C (anma3)
30, (kucmopon) <=> 20, (030H)
Sn (0enoe 010B0) <=> Sn (cepoe 0JIOBO)




Annomponus cepui:

S (pomOnUeckas) <=> S (mjaacTu4yeckasn)
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Annomponua gpocghopa:

P (kpacHblil) <=> P (0eJyibIi)



Peamquu, uOymue C USMEHEHUEM cocmaea eeuiecmea

1. Peakuuu COeIMHEHMHSI — 3TO TaAKHE PEAKLIMH, IIPU KOTOPBIX
13 JIBYX M 00JIe€ BEIIECTB 00pa3yeTCsl OOHO CI0XKHOE
BEIIICCTRO.

B HEopraHM4ecKoll XMMHHU BCE MHOTOO0pa3nue peakiiuu
COE€IMHEHUS MOXKHO PACCMOTPETh HA IPUMEPE PEAKIINY NOTYYECHUS
CEPHOM KMCJIOThI U3 CEPBHI:

a) nonyuenue okcuoa cepor(IV): S +0,— SO, - u3 08yx npocmuix
geuecme 0opazyemcsa 00HO CJ10HCHOE,

0) nonyuenue okcuoa cepu(Vl): 250, + 0, <=> 250, - u3
RPOCIMO20 U CILOHCHO20 BeULECH8 00pa3yemcs 00HO CII0MHCHOE,

6) nonyuenue cepnou kucnomer: SO, + H,0 = H,50, - uz ogyx
CILONCHBIX 8euiecme 00pazyemcs 00HO CONHCHOe.
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Peaxkuusa coeounenusn kuciommnozo okcuoa gocgopa(V) c
80001L:

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

M SRS REESEe e g R

=~ = E A & T



2. Peakuuu pa3joKeHHUH — 3TO TaKUE PEAKIUH, IIPU KOTOPBIX
M3 OJTHOTO CJI0’KHOI'O BEIIECTBA 00Pa3yeTCsl HECKOJIBKO HOBBIX

BCIICCTB.

B Heopranndeckoil XMuMUHU BCE MHOTOOOpa3ue TaKuX peakiyiid
MOKHO PacCMOTPETh Ha OJIOKE peaKIinil MOAYYEHHS KUCI0poaa

1200PATOPHBIMH CIIOCO0aAMMU:
a) pasnodxcenue okcuoa pmymu(ll):

2HgO ' 2Hg + O, - u3 001020 CNL0IHCHO20 6eujecmea 00pasyiomces
06a NPOCMBbIX.
0) paznoixcenue HUMPAmMa Kaausi:
2KNO, [Of 2KNO, + 0,1 - u3 001020 cnoxcnozo seujecmea
00pazyromcs 00HO0 RPOCMoe U 00HO CLOHCHOE.
8) pa3oiceHue nepmMaHzZaHama Kaaius:
- U3 00HO20 CNIOHCHO20 6eujecmea

00pazyromcs 08a CJ104#CHBIX U 0OHO RPOCHOE.
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Paznoscenue nepmancanama Kaius npu Hazpeeanuu.

Pasropanue Tieromien JIyduHbl CBUACTEIBCTBYET OT TOM, YTO ITPOUCXOIAT
BBIZICTICHNE KuCIopona: 2KMnO, ' K MnO ,+ MnO,+ 0,

mEEeS R ESEe o g A
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3. Peakuuu 3aMellleHUs] — 3TO TaKHe PEaKIUHU, B PE3yJIbTATe
KOTOPBIX aTOMBI IIPOCTOTO BEIIECTBA 3aMEIIAI0T aTOMBI KaKOTO-

HI/I6y,Z[B JJICMCHTA B CJIOZKHOM BCILICCTBC.

B HeopraHndeckon XUMUH NMPUMEPOM TAKUX ITPOLECCOB MOKET

CIIY>KUTb OJIOK pEaKIuil, XapaKTEPU3yIOIIUX CBOMCTBA METAJIJIOB:

a) e3aumooericmeue uiel0UHbIX UU ULe/I0UHO3EMETbHBIX MEMAll06 C
80001L:

0) e3aumooelicmeue Memalos ¢ KUcjiomamu ¢ pacmeope:
Zn +2HCI=2ZnCl, + H,[|

8) 63aumooeiicmeue Memaiioe ¢ COAAMU 8 pAcmeope:
Fe+ Cu SO =FeSO,+ Cu

2) memaniomepmus:
241+ Cr,0, 2. AL, 0, + 2Cr
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B3aumooeiicmeue wenounozo memania Hampus ¢ 6000i: K

NSRS R EESEe 6 g

2Na + ZHZO = 2Na0H+H2D
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B3aumooeiicmeue wienounoco memanna Kaaibuus ¢ 6000u:K

NSRS R EESEe 6 g

al

Ca+2H,0=Ca(OH),+ H,|
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4. Peaxkuum o00MeHAa — 3TO TaKHe PEaKIUH, IIPU KOTOPBIX IBa
CJIOKHBIX BEIIECTBA OOMEHUBAIOTCS CBOMMH COCTAaBHBIMH YaCTSIMU

OTH pEaKIMU XapaKTePU3yIOT CBOMCTBA BIECKTPOJUTOB U B

pacTBOpaX MPOTEKAFOT MO MPaBuAy bepTonsie, TO €CTh TOJbKO B

TOM cJIy4ae. €CJy B Pe3yabTare 00pa3yeTcs 0CaI0K, ra3 uin

MaJIOIMCCOLUMUPYIOTIIee BemecTBo (Hanpumep, H,O).
B HEopraHM4ecKoil 3TO MOKET ObITh OJIOK PEAKIIUH,

XapAKTEPUIYIOIIHUX CBOKMCTBA LIEIIOYECH:

@) peaKuyus Heumpaiu3auuu, uOyuias ¢ 00pa3oeanuem coau u 600bl:

NaOH + HNO, = NaNO, + H, O unu 6 uonnom éude: OH + H = H,0

0) peakyus mexcoy uienouvbio U Coivlo, UOyulas ¢ 00pa3oeanuem 2asa:
2NH (Cl + Ca(OH),= CaCl,+ 2NH | + 2 H,0

8) peaxkuus Mexicoy uienousvio u cobio, uoyuias ¢ 00pazoeanuem

ocaoka: CuSO,+2KOH = Cu(OH), 1 + K SO,
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Bzaumooeiicmeue cyrohama xpoma(lll) ¢ cudpokcuoom Kanusay;
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Cr (SO ) ,+ 6KOH = 2Cr(OH) ,+ 3K.SO, E
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2. Ilo m3MeHEeHMIO cTenneHer OKNCJICHU S
XUMHUYECKHX JIEMEHTOB, 00pa3yIONINX
BeliecTna:

OKucaumeibHo-60CCIMAHOBUMENbHDIE peaxkuuu.
OKHCJINTEIbHO-BOCCTAHOBUTEIbHDBIE PCAKIINHN — pCaKIn, HAYIIU

C U3MCHCHHUEM CTCIICHEU OKHUCICHUS 3JICMECHTOB.

K HMM OTHOCHUTCS MHOXECTBO PEAKIM, B TOM YHUCJIE BCE PEAKIIUN

3aMCIICHUA, 4 TAKKC TC PCAKINN COCIUHCHUA U PA3JIOKCHUS, B KOTOPBIX

y4aCTBYET XOTsI ObI OJHO MPOCTOE BEMIECTBO:

0+ +2 0 0 0 +2 -2
a) Mg + H,50 ,= MgS0O,+ H, 0)

R~ — R R L= TR B T T T

0 % +2 0 > +2
Mg —2e — Mg — okucnenue Mg —2e — Mg | 2|— oKucieHnue

+1 2J 0 0 o -2
2H+2¢ — H ,— 60occmanosnenue 02 +4e — 20 |1 |- e6occmanosnienu
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OKucaumenvHo-60CCMAHOBUMETbHAS PeAKUUA: K
20peHUEe MAZHUA z
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0 0 +2 -2 a

2Mg + 0,=2MgO K

CHO)KHBIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC pCaKHHI/I COCTAaBJILIKOTCA C ITIOMOIIBHO IX
MCTOHAA BHGKTpOHHOTO 6aJIcha -
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He okucnumenvsno-eoccmanosumenvHbvle peaxkuuu: K
JI

He oKHCINTEIBbHO-BOCCTAHOBUTEIbHbBIE PCAKIINHN — PCAKINU, I/Iﬂy-a

e 0e3 U3MEHEHUS CTEIICHEW OKMCIICHUS DJIEMEHTOB. C
C

K HHM OTHOCSTCA BCE peaKlMi HOHHOTO 0OMEHa, HallpUMeED: "
Na,CO,+ 2HCI = 2NaCl + H,CO, i)

Ho m.x. YeoJjibHaA Kucjiomdad — O4€Hb CJZCZ5CZ}Z, OHA Moatcem Cyuiecneoeanb L

K

MOoOJIbKO 6 pa35a6]leHHblx pacmeopax, a 6 npucymcnieuu bo/ee CUNbHBIX KMC‘JZOW%1
HEeyCMou4usa u pasiazaemcs Ha yeneKucivli a3 u 600y. Taxkum obpazom, I
OKOHUYdAmellbHoe YpPpABHEHUEe umeem BUO: L
Na,CO,+ 2HCl =2NaCl + CO,l] +H,0, %

MHOI'MC PCaKIIUN COCAUHCHUA . p
Li,0+H,0=2LiOH a

d TaKKC MHOI'MC PCAKIITNHN PA3JTOKCHHUA . a
2Fe(OH), — 'Fe ,0,+ 3H,0 &
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3. Ilo yyacTuio Karajam3aropa:

= A

Karaau3zaropbl — 3TO BEIIECTBA, YYACTBYIOIIME B XUMUYECKON PEAKITUNA U
M3MEHSIIOIINE €€ CKOPOCTh WJIM HAIIPABJICHUE, HO 0 OKOHYaHUHN PEAKIIUU

ocraromuccsa HCN3MCHHBIMH KAYCCTBCHHO U KOJIMYCCTBCHHO.

Hexamanumuueckue peaxkuuu:

HexkaraguTndeckne peakmuu - peakiiuu, uaynme 0€3 ydacTus KaTaiu3aropay
2HgO ' 2Hg + 0,

241 + 6HCI 1) 24ICL,+ 3H,

f’-e-:nns:

I(amcmumuuecxuepeakuuu:

KarajquTnyeckue peakuuu — peakiny, HAYIIHE C y9aCTUEM KaTaau3aropa:
H,0

N = E & R

p

,MnO, C

2KCIO, [} 2KCI+30,[ 2
Pt

CO + NaOH || H-CO-ONa K
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Kamanumuueckas peakuus 63aumooeiucmeus ailOMUHUA d;
HOOOM:

M OEE S R EESRe &g

H.,0

AL+ 31,11 24,
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4. I1o arperaTHOMy COCTOSIHHIO PeArMPVIOIIHX

K

BeuiecTB ((ha30BOMY COCTABY): 1

a

Femepozermble peaxkuyuu. C

TeTeporeHHbIE PeaKIUH — PEAKIUY, B KOTOPBIX PEarnpyIolie BemecTsa i
IPOIYKTHI pEaKIIM HAXOAATCS B PAa3HBIX arperaTHBIX COCTOSHUSX (B pPa3HBIX :ll)
(hazax): FeO(m) + CO(2) 1] Fe(m) + CO,(2) +Q &
24i(m) + 3CuClL, (p-p) = 3Cu(m) + 2AIC, (p-p) ™

CaCy(m) + 2H ,O(nc) = C,H,] + Ca(OH) ,(p-p) a

11

u

Tomozcennwvie peaxkuuu: 1

T'oMoreHHbIE peaKUu — PEAKIINHU, B KOTOPBIX PEATUPYIOIIME BEIIECCTBA U

IPOAYKThI PEAKIIMH HAXOSITCS B OJTHOM arperarHoM COCTOSIHUHM (B OJTHOM P
dbase): 2C,H (2) + 70(2) || 4CO (2) + 6H,0(2) ;
250,(2) + 0,(2) =250 (2) +Q 4

H (2) + F (2) = 2HF(2) n
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S. 1lo TenmyioBomMy 3 deKTy:

IK30mepmuuecKue peakuuu:
IK30TEPMUYECKHE PEaKIUU — PEAKIINH, POTEKAIOIINE C BBIICICHUEM
SHEPTrUU BO BHEIIHIO cpeay. K HUM OTHOCATCS ITOYTH BCE PEAKIIUA
COCIIMHCHUS. DK30TEPMUYICCKUE PEAKIUH, KOTOPbIC MPOTEKAIOT C BBIICICHUCM g,

e Boa B

CBETA, OTHOCAT K peaKuusam 20peHus, Hapumep: u
= I K
| a
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b |
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e
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4P +50,=2P,0.+Q )
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IHoomepmuuecKue peaKkuuu:

JHAOTEPMHUYECKHE PEAKIMH — PCAKIIUM, [IPOTECKAOIIHNE C ITOMIOIICHUEM
SHEPrUM BO BHEUIHIOK cpeay. K HUM OTHOCATCS MMOYTH BCE PEAKIIUA
Pa3JI0KEHUS, HAIIPUMED:

Ooboicue uzeecmusiKa. CaCO, " CaO + co," -0

Koan4ecTBO BBIICICHHON WM MTOMIOIEHHON B PE3YJIbTaTe PEAKIIMU

OHEPIUU HA3BIBAKOT mennosbim Ighdexkmom peakyuu, a YPABHEHUE XUMUYECKOU

PEAKIMU C YKa3aHUEM 3TOTo 3P (PEKTa HA3hIBAIOT MEpMOXUMULECKUM

ypagHenuem, HalIpUMep:
H (2)+ Cl(2) = 2HCI(2) + 92.3 K/l»c
N,(2) +0,(2) =2NO — 90.4 K/]»c

‘—
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6. 1lo HanipaBJIeHMIO: K

Heoopamumuie peakyuu:
HeoOparumeple peaknuu IPOTEKAIOT B JAHHBIX YCIOBUSIX TOJIBKO B OTHOM
HarpaBiieHUU. K TakuMm peakuusiMm MOXXHO OTHECTH BCE PEAKIIMU OOMEHA,
CONIPOBOXKAAIOIINECS 00pA30BAHMEM OCAJIKa, Ta3a WM MaJIOAUCCOUMUPYIOIIET (]

JI
a
C
C
4|

BEIIECTBA (BOABI) U BCE PEAKIIMU TOPECHUSI: .
Topenue nopoxa ’
a
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P

e

a
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Oopamumele peakuyuu:

OOparuMble peakluu B JaHHBIX YCIOBHAX NPOTEKAIOT OJJHOBPEMEHHO B
JIBYX IIPOTHUBOIIOJIOKHBIX HAITPABIICHUAX. TaKUX PEAKIIMN MOAABIISIOIIEE

OonpmmHCTBO. Hampumep:
250,+ 0, <=> 250,

N, +3H, <=>2NH,

~- NN — P U B~ R = -l AT - — R
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3. HAUBOJIEE UHTEPECHBIE
XUMHNYECKHUE PEAKIIUHA, TPOBOANMBLIE B
HIKOJIBHBIX JIABOPATOPHUAX

HauoboJ1ee MHTEPECHBIMM PeaKIMIMHU, IPOBOAMMBIMH B IIKOJIbHBIX
JJadoparopusix ABJSIOTCS peaKmuu ropenusi. Bor HekoTopble U3 HUX:

Takike 10CTAaTOYHO NHTCPCCHBIMHU ABJ/IAIOTCH PCAKIIUHA




Peakuus copenua kanovuua na gozoyxe:
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Peaxuuu copenusn npomexkawom
oueHb OYypHO
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Peakuuﬂ cOpenuA jiumusn.




Peaxkuus e3aumooenucmeusn oymazu ¢ CEPpHOU KUCTOMOU :
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Peak

uus ezaumooeiicmeus pocghopa ¢ azomuou Kuciomou:
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Peaxkuyua ezaumooencmeusn caxapa ¢ KOHUCHMPUPOBAHHOU
CEPHOU KUCi0omou
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[JaHHYo paboTy BbINOJIHMA y4YeHUK 11 B knacca EropkuH
AHOpen. TeMa npe3seHTauum 6biia BbiIbpaHa MHOW MO
cneayrowmm npuynHaMm: A

Bo-riepBbix, 51 XOTe€J/1 3aKpPErunTh MNoJs1ly4eEHHbIE
3HaHUs KacaTes/ibHO 3TOM HEMasIoBa>kHou
TEeMbI;

Bo-BTOpbIX, C MOMOLLbIO 3TON rMpe3eHTaLUnmn
MOXXHO 6b1/10 6b1 MPOBOANTE MYJIbTUMEANNHbIN
YPOK o teme: «Knaccupukaumss XuMmnyecKmx
peaxkumnm».

MaTtepuanbl Ans AaHHOWN paboTbl 6bl/in B3SATbl U3 KHUTU
Ky3bMeHko H.E., YypaHoBa C.C. «Ob6Lasa u HeopraHmyeckas
XNMUSA», N3 yyebHmnka xmmMmmm ans 11 knacca nog peaakumven O.
C. labpuengHa, a Takxe n3 odbuLinagabHOro canTa
obpa3oBaTenbHOM Koanekunmn «1C PeneTtuTtop>.

Cnacun6o 3a BauMmanune!




