PEAKLIUU
MOHHOTI'O OBMEHA




Peaknyum MOHHOI0 O0OMeEeHAa

Peakiim oOMeHa IIPOTEKAOT MEXIy HOHAMH,
ITIO3TOMY OHH HA3bIBAIOTCS peaKIUsIMU HOHHOT0 00MeHa

Peakuyuy MOHHOT0 00OMeHA MAYT /10 KOHIIA B TPeX CIay4asx

~ o

Eciu odpa3yercst Ecim o0pa3syercs

Eciau Boijiensiercs

K BOJA
0CajoK o ﬁ

*¥B ocTadbHBIX CIYYasiX peakuuu 00MeHa SIBISIOTCH 00paTHMbIMU



Ecau odOpa3zyercs 0Caa0K:

CuSO, + 2NaOH —Na, SO, + Cu(OH), ¥
2AgNO, + CaCl, ——>Ca(NO,), +2AgCl |
Na,CO, + Ca(NO,), —#NaNO, + CaCO,

BaCl, +K,SO, —>2KCl +BaSO, |




EcJu BbIIe/IsIeTCo ras:

CaCO, + 2HNO, —&a(NO,), + H,CO,
YR
#H,0+C0,) A

Na, SO, + 2HCl ——2NaCl + H,SO,
P N T
(H,0 + S0, )
CuS +2HCl ——> Cu(Cl, + HS 1‘
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Ecau oOpa3yercst Bojaa:

CuO + H,SO, —@uS0, + H,0

Fe(OH), + 3HCl —FeCL, + 3H,0

NaOH + HNO, ——NaNO, + H,0




Ecaun HE oopasyrorcs
0Ca/I0K, Ira3, BOJAa, TO peaKuuu
00MeHa 00paTUMBI:

O0OpaTrumblie peakuny — 3TO PeaKuu, KOTOPbIE NP OJHUX U TeX Ke YCJI0BUAX
MPOTEKAT B IBYX NPOTHBONOJIOKHBIX HANIPABJICHUAX

2NaNQ, + CaCl, =—®a(NO,), + 2NaCl
K,PO, +3NaCl —=—=Na,PO, + 3KCl

CuCl, + Na,SO, =—=CuSO, + 2NaCl



HNoHHBbIEe YpaBHCHU A

JIJIs peakimidi HOHHOT0 00MeHAa COCTABJISIIOT MOJIHbIE M COKPAIIleHHbIEe
NoOHHbIe ypaBHeHusa. IIpu 3TOM HAa HOHBI HUKOIIA He PACKJIA/ILIBAIOT :
-HepacTBOPHMBbIE BelllecTBa (CM. TA0JIHILY PACTBOPHUMOCTH);

-OKCH/IbI;

~BOAY;

-ra3bl

HOMHI/IM, 9YTO MOHBI — 3TO 3aAPHA’KCHHBIC YACTHUIIbI

/ \
KaTHOHBI @ AHHOHBI @

1) 3anuiem MoJIeKyJISIpHOE YPABHEHUE U YPABHAEM €r0:
CuSO, +2NaOH——>Na SO, + Cu(OH)z *

2) Pa3jioxxuM Ha HOHBI BCE, YTO BO3MOKHO U 3aT€M COKPATUM
OAMHAKOBbIC HOHbI B 000MX YACTHAX YPABHCHUA:

Cu* + S0, + 2Na*! + 20H'— 2Na*! + SO0, + Cu(OH)

(MoTHOE MOHHOE YPAaBHEHHE)

3) 3anuiueM 10, YTO MOJTYYHUJIOCH:
Cu”?+20H!' — 5 Cu(OH)J (coxpaleHHOe HOHHOE YPABHEHHE)




HoHHbIC YPABHECHUSA
CaCO, + 2HNO, ——&a(NOy), + H,CO;<(H,0 + CO,) )

CaCO, + 2H*! + 2NO,7 —@a* + ZN%I/-l- H,0 + CO, _1‘

CaCO, + 2H*' —®a**+H,0 + CO, p

CuS +2HCI —e€uCL+HS |

CuS + 2H* + 20F —=su?+20L+HS /

CuS +2H" —— Lu?+HS A




HNoHHBbIEe YpaBHCHU A

NaOH + I-INO3 —NaN 03 + I-IZO

Na*'+ OH!+H* + NO;* __Na'' +NO,'+H,0
OH! + H*! —3,0
K3PO 4 + 3NaCl ﬁagPO 4 + 3KCl

3K + PO,® + 3Na*!+ 3CI'L -~ 3Ma*' + PO® + 3K*' + 3CI"

COKPAIIEHHOT0 HOHHOT0 YPABHEHHUS HET , CJIeA0BATEJIbHO,
y 00paTMMBIX PeaKIMil HeT COKpPAllleHHBIX HOHHBIX YPABHEHMH



Muxauia u AJsiekceil qejaau qjoManiHee 3aganue. OHA COCTABWIN YPABHEHM S
peakuui, HO CJIy4alHO HA JIUCT OyMarv npoJyu/in yepumia. [lomorure yueHnkam
BOCCTAHOBHTH 3anMCh. CocTaBbTE K BOCCTAHOBJICHHBIM YPABHECHUSAM IOJIHbIE U
COKPAIllleHHbIC HOHHbIC YPABHCHUS

1) NaOH + HC
2) MgCl (gS0, + 2NaCl
3) K,SO NO, +H,0 + SO,
4) ZnSO, Zn(OH), + Na, SO,
5) AI(OH) AI(NO,)), +3H,0

6) CaCO, CaCl, + HO + CO,



KosayHbsi ¢ BOPOHOM OTPaBWJIM JIeYeOHBIN KOJI04el, B KOTOPOM ObLI PacTBOp
XJIOPUCTOr0 KaJbLMsl, KOTOPbI MOMOraJj mejomy ropoaxy. OH mcmosib30BaJjics
ropoKaHAMH MPH OTPABJICHHUSX, KPOBOTCUECHHSIX, aJlJIeprusx. OHnu
npespatuiau pacrsop CaCl, B nepacrBopumbiii ussectnsik CaCO,. Ilomorure
KUTEJIAM «PACKOJA0BATH» KOJIOAEL, €CJAM B BalleM pacHOpsKeHUH eCThb

pacrBopsl Na(Cl, Na,CO,, HCL, H,SO,, Zn(NO,),



Buumanue! IlpaBuibHBIA OTBET

CaCO, + 2HOl —€sCl, + B0 + O, 4

J.3. CocTaBUTH MOJIHOE M COKPALIICHHOEC HOHHOE YPABHEHUE



OJlIeHEHOK CHEeIIUT K Apy3bsiM. OH 1mesa moiarux 3 aHs. EMy ocranoch ToIbKO
nepeiTH peKky, HO peKa oKa3ajiach HCIOpPYEHA — OHA HAINOJHEHA PacTBOPOM
cepHoii KucaoThl. [lomorure OJieHeHKY BOCCOETHMHUTHLCHA C APY3bSIMH, €CJIM B
BaieMm pacnopstkenun ects pactsopbl NaCl, Ba(OH), HCL, CuSO,, Ba(NO,),.



Buumanue! IIpaBuiabHBIH OTBET

H,SO, + Ba(OH), —BaSO, #2H,0

J.3. CocTaBUTH MOJIHOE M COKPALIICHHOEC HOHHOE YPABHEHUE



TurpeHok ¥ KPOKOAUJ NOPAHUINCH, A
y AOKTOpa A#00JMTA 3aKOHYWIMCH
BCe JiekapcTtBa. Y  Hero B
PACHIOPSIZKEHUH  €CTh  HEKOTOpbIe
xumukarsl: NaNO,, CuOH), H, SO,
HCI, BaCl,. Ou 3Haer, 4T0 pacTBOp
cyiabdara meau (II) MmokeT oka3bIiBaTh
AHTHUCENTUYeCKOe, BSLKYIIIEE,
PAHO32aKUBJISIOLICE neulcTBHE.
IloMmorure JAOKTOPY NPUTIOTOBUTH
PACTBOP M BBbLIEYUTH THUTPEHKA U
KPOKOIMJIA.



Buumanue! IIpaBuiabHBIH OTBET

Cu(OH), + H,SO, —€uS0, + 2H,0

J.3. CocTaBUTH MOJIHOE M COKPALIICHHOEC HOHHOE YPABHEHUE
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OaHaxkapl pycajka 3aMeTH/ia, YTO ee JApPYy3bsl PbIObI NepecTaju ¢ Hell Urparb M
YILUIBIBAKOT NOAAJbIIe OT ee AoMa. OHAa He MOIUIa MOHATH, B 4YeM /eJi0, BeJAb OHHU He
ccopuinck... U Torga ee mama pacckasaJa eil, 4To pblObl YILIBIBAKOT, IOTOMY YTO OKOJIO
KX JIOMA MOYTH HET pacTeHHWil, U pbl0aM He XBaTaeT KUcjaopoaa... Pycanka mogymada,
YTO MOKHO MOCAJAUTH PACTEHHUS, HO OHU OYIyT PacTH J0JII0... A M3 CTAPbIX MYIPbIX
KHHMKEK OHA Y3HAJIa, YTO MOKHO HACBITHUTH BOAY YIVIEKHCJBIM Ia3oM — IOBbIIIEHHE
konuentpanun CO, B Bojie NPHBOAUT K 3HAYUTEIHLHOMY YCKOPEHHIO B POCTE PACTEHHUH.
B pacnopsikennu pycanku okazaaucs: NaOH, BaCO,, K,SO,, HC], Ba(NO,),. nomorure
pycaJjike MOJY4YUTh YIVIEKUCJIbIN ras.



Buumanue! IlpaBuibHBIA OTBET

BaCO, + 2HCl ——>BaCl, + H,0 + CO, A

J.3. CocTaBUTH NOJIHOE M COKPAILIICHHOE HOHHOE YPABHECHHUE



