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...Hayka — 970 BesimKaa Kpacora. Y4eHblil y ce0d B tabopaTopuu

He IIPOCTO TEXHUK: 9TO Pe6EeHOK JUIOM K JIMILY C ABJI€HUAMHU IPUPOJHL,
JeMCTBYIOIIMMHY Ha Hero KaK BOJIIIeOHAs CKasKa.

Mapus Craodosckas-Kiopu,

0saxcovl naypeam Hobesegckoil npemuu

YBaxaemble OEBATNKITACCHNKN U }J,eBﬂTI/IKJ'IaCCHVILI,bI!

Bbl mpopmosikaeTe maydaTh OLHY M3 CAMBIX 3aMeUaTeJIbHBIX HAYK —
xumuoo. B 9 Kjacce Bac :KIyT HOBbI€ OTKPBITUS. BBl 03HAKOMUTECH C pac-
IIPOCTPAHEHHBIMU B IIPUPOJE CHCTEeMaMH — pPacTBOpaMMU — U y3HaeTe
00 OCHOBHBIX 3aKOHOMEPHOCTAX XHNMHUYECKHX IIPOIlecCOB. BbI OKyHeTech
B YAUBUTEJIbHBIN MUP OPTaHNYECKUX BEINEeCTB, KOTOPBINA CKPBIBAET MHOTO
CeKpeToB. BBl IMpUKOCHETECh K TalHaAM KM3HU M IMMOHMeTe, YTO XWUMUS
MOJKeT O0'BACHUTL MHOI'ME SBJIEHUS, IIPOMCXONAIE BOKPYT Bac: IMOUYeMy
o0pasyeTcsa KUCJIOTHBIN NOMKIb, KaK 3aCTABUTh BEIeCTBA B3aMMOeliCTBO-
BaTh, MOUYEMY IBMIKYTCS aBTOMOOWJIN M MHOI'OE APYyroe.

IToT YyUeOHUK — BaIll IVIABHBLIM MOMOIHUK B usyueHnu xumuu. OH co-
IEepsKUT BeCh HeoOXOMUMBIN I u3ydeHus B 9 Kiaacce marepuay. KasKablit
maparpad) pasaesieH Ha YacTH: HeOOJbIIINMY IIOPIUAMI Jerde BOCIPUHIMATD
uupopmaruio. Ilaparpad sakaHumBaeTcs BBIBOZAMU U IPAKTUYECKUM 0JI0-
KOM, KOTOPBIN COCTOUT M3 KOHTPOJBLHBIX BOIIPOCOB, 3aMaHUI [JIS YCBOEHUS
MaTepuajia, pas3padoTOK JAOOPATOPHBEIX OIBITOB M IIPAKTHYECKUX PadoT.
HexroTopble BOIPOCHI 0003HAYEHBI 3BE3M0UKOI (*). OTo 3amaHusa IIpPobJIeM-
HO-IIOMCKOBOTO cofiep:xkanns. Ha HuUX BbI He HalileTe OTBeTHI B maparpade.
O6ayMmatiTe 5TH BOIIPOCKHI B CBOOOHOE BpeMs, 00pATUTECh K JOIOJHATEILHBIM
MCTOUYHMKAM WJIN OOCYLUTE C YUYHUTEeJeM Ha ypoKe.

B yuebHMKe MHOrO HOIOJHUTEIHLHON MH(pOPMAMN: 3aXBATHIBAIOIIE
(aKTHI II0 MCTOPUN XUMUM, CBEIEHUSA O BBIZAIOI[MXCS YUEHBLIX, HHTEpec-
Hble JUHTBUCTUYECKNE 3aaUM, KOTOPbIe IIOMOTYT BAM 3allIOMHUTH HOBBIE
TePMUHBI.

ITocie HekoTOPBIX maparpadoB JaHO OMMCAHNE XMMHUUYECKUX OMIBITOB
He TOJILKO [JIs BRIMOJHEHUS HA YPOKaX, HO U TeX, KOTOPhIe Bbl CMOMKETe
IIPOBECTH JOMA CAMOCTOSTEJIbHO. IIPpOBOAS OMIBITHI, 00sI3aTEIBLHO COOJIIO-
IaiiTe IIpaBuJia 0e30IIACHOCTH.

B KonIle yueOHIKA €CTh MPUJIOMKEHN, aJI(paBUTHLIN yKasaTeJab 1 OT-
BeTHI K PACUETHBIM 3aJaduaM.

Wckpenue HameowCb, YTO 9TOT yUeOHMK PACIIMPUT Balll KPyrosop,
IMOATOJIKHET K IMOMCKY HOBOM mMH(pOpMAaIMU 1 000raleHnio CBOUX 3HAHUIA,
a BO3MOIKHO, IOOYAUT CTATh XUMUKOM.

enaw ycnexos 8 usywenuu xumuu!
Aemop



3HEKTpOHHOE npunoxeHnme K yqe6H|/|Ky

Ha crpanunmnax yueOHMKA BBl HalleTe CChIIKK HA CAHT, I'le pasMellleHbl
IOIIOJHUTEJbHBIE MaTepUabl K ImaparpadaM, BUAEOPOJUKU C OIILITAMU
¥ TEeCTOBbIe 3aJaHMWA OJIA KOHTPOJA 3HAHUU IO M3YUYEHHBIM TeMam. Te-
CTUPOBAHME IIPOUCXOAUT B OHJIAaNH-pekuMe. Cpasy sKe I0cJie BbITIOJHEeHNI
3alaHUl Bbl YBUAUTE PE3YyJIbTAT, KOTOPBLIA IIO3BOJIUT BaM OIIEHUTH CBOI
YPOBEHb YCBOEHUSA 3HAHUIA.

g paboThl ¢ BJIEKTPOHHBIM IIPUJIOKEHUEM BBIIIOJHUTE CJIEAYIOIIIe
IeCTBUS:

1. 3aiigure Ha cait interactive.ranok.com.ua.

2. 3aperucTpupyuTecs.

3. Haiigure paspen «IlimpyuyHurm».

4. BpiOepuTe HasBaHMe yueOHUKa «XuMusi. 9 KJjacc».

5. B pasgene «JJIeKTPOHHBIE MaTepHajbl K YUeOHUKY» BbIOEpUTE
HYKHYIO TeMy 1 HaxXmure «Hauare paGoTy».

6. BriOGepuTe myisi mpocMOTPa BUAEOPOJUK HYKHOTO XWMUUYECKOTO
OIIbITA, JOMOJHUTEJbHBINA MaTepuaJs maparpada nuin BhIIOJTHUTE TeCTOBbIE
3alaHUSA OJIA IIPOBEPKU 3HAHUM.

YcnoBHble 0603HaveHuA

e, ©®
®
|

BasKHasA mHGOpPMAINA, KOTOPYI0 HEOOXOAMMO 3aIlOMHUTD;

— pyOpuKa «YaHaliTe 0OJIbIIIE>»;

®m®
|

pyopura «3aHmMAaTeJbHBIN (haKT»;

N

— BBIBOJBI K Iaparpady;

o
|
()

— KOHTPOJIbHBIE BOIIPOCHI;
— 3amJaHusd OJd 3aKpeljeHus 3HaHWI;

— TeMbl yUeOHBIX ITPOEKTOB;

— CCBLIKa Ha calT interactive.ranok.com.ua.

~ i@



NMOBTOPEHUE BAXHEWLUNX BOMPOCOB
KYPCA XUMUU 8 KJTACCA

§ 1. CocTtaB N CBONCTBa OCHOBHbIX K/1aCCOB HEOPraHMYecKux
coegVIHeHN
Knaccndpukaumsa HeopraHMUYeCKUX coeauHeHun

ITo mexoTOpPBHIM OOIIMM IIPHU3HAKAM HEOpTraHHUecKHe BeIecTBa 00hb-
eIUHAIOT B OTHeJbHBIE KJacchkl (cxema 1). 3Hasd, K KaKOMy KJiacCcy OT-
HOCHUTCSI BeIlleCTBO, MOXKHO IIpeAyrajarTh ero CBOMCTBA.

Cxema 1. OcHOBHBIE KJIaCcChl HEOPTaHUYECKUX COeTMHEHUI

Heoprauwaecxwe Belecrsa }—>| I'Ipoc'rble |

v ¥

| T | | MeTtannbi | | HemeTannbi |
l
v v v
| OKcunpgbl | | MmapaTbl oKcnpos | | Conn |
Heconeo6pasyiowme | Kucnotbi |
| Coneob6pasywowume | | Am¢oTepHble rMapoKcnabl | OCHOBHbIe |

OcHoBaHuA |

KncnotHble
OcHOBHble
AmdoTepHble HepacTtBOpumble |

| PactBopumble (wenoun) |

Okcnppbl

¥

Okcuabl — 370 6|/|Hapr|e coegviHeHua ¢ OKcureHom, B KOTOPbIX OkcureH
-
'Y npoAasnAeT cteneHb OKNCNeHNA -2.

B saBucumMocTu OT BaJIEHTHOCTU XWUMHNYECKOTO 9JIeMeHTa, ROTOpLIfI
o6pa3ye’r OKCHuI, cocraB OKCHUIOB MOMeET OBITH PasiinuHbIM.



MOBTOPEHWE BAXHEWMLUNX BOMPOCOB KYPCA XMW 8 KNACCA

Oo6mrasa ¢gopMyaa OKCHUIOB:

E.O,

PasanuaroT ciemyrmoline OKCHUIbI:

Coaeo6paayronue:

* 0OCHOBHbLE — OKCHUIBI, KOTOPLIM COOTBETCTBYIOT OCHOBaHUA (o0pa-
30BaHbl METAJJINYECKUMU 9JIEMEHTaM! B CTEIIeHU OKMCJIEeHUS OOBIYHO +1
uiu +2: Na,0, FeO, CaO);

* KUCJOMHble — OKCHUIbI, KOTOPBIM COOTBETCTBYIOT KMCJIOTHI (00paso-
BaHbI HeMeTaIndeckumu anementamu: CO,, SO,, N,O, u MmerannuyecKu-
MU 3JIEMEHTaMH CO CTeNeHbIo oKucaenus Boime +3: CrOg, Mn,O,, PbO,);

« amgpomepHvle — OKCHUIBI, KOTOPBIM COOTBETCTBYIOT amM(pOTepHbIe
ruapoKCcuabl (00pasoBaHbl HEKOTOPBIMU METALINUYECKUMHU SJIeMeHTaMU
C IIPOMEXKXYTOUHBIMU MEKAY MeTAJJINYECKUMN UM HeMeTAJJINYeCKUMU
ceorictBamu: Al,O5, BeO, ZnO, Fe,O4, Cr,0,).

Hecomeo6pa3symomue: OKCHUIbI, KOTOPBLIM HE COOTBETCTBYIOT HHU OCHO-
BaHUsA, HU KUCJIOTHI (00pasoBaHbI HEKOTOPHIMU HEMETAJLJINUYECKUMU dJIe-
MEHTaMU B IPOMEXXYTOYHBIX cTemeHax okuciaeHus: N,O0, NO, CO, SiO).

B zaBucumMocTu OT TOro, K Kakou I'PyIIle OTHOCUTCSA OKCHUJI, OH IIPO-
ABJSET pa3JIMUYHble XMMHUUYEeCKUe cBoycTBa (Tabia. 1).

Ta6muna 1. XuMI4ecKkrne CBOICTBA OKCHIOB"

OcHOBHBIE Awmdorepusbie | Kuciaorasie

BsaumopeiicTBue ¢ KMCJIOTAMH U OCHOBAHMAMU

BsauMmomeiicTByIOT ¢ KuC-
JoTamMu ¢ 00pasoBaHUEM
COJIV U BOJBI:

CaO + 2HCI = CaCl,, + H,0
He B3aumozmeiicTByIOT

C OCHOBaHUAMU

BsauMozmeicTByIOT ¢ KUCIO0-
TaMU ¥ OCHOBAHUSIMIU C 00-
Pa30BaHUEM COJIM U BOABI:
ZnO + 2HCl = ZnCl,, + H,0
Zn0O + 2NaOH =

= Na,Zn0, + H,0

BsaumogeiicTByIOT C OC-
HOBaHUAMU ¢ oOpasoBa-
HIEM COJIA U BOJbI:

SO, + Ca(OH), =
=CaSO, + H,0

He BzaumopeiicTBytoT

C KHCJIOTaMMU

BsaumogeiicTBue ¢ BOZOM

OKCHUIBI IEeJTOUHBIX

U II[eJIOYHO3eMEeJIbHBIX
9JIEMEHTOB B3aMOIeH-
CTBYIOT C BOJOI ¢ 00paso-
BaHUEM ITIeJIOUe:

CaO + H,0 = Ca(OH),
Hpyrue okcuIbI ¢ BOJOMR
He pearupyror

He B3aumomeiicTByoT
C BOJIOM

BsaumopeiicTByOT

¢ BOJIOIi ¢ 00paso-
BaHUEM KHCJIOTEI

(3a UCKJIIOUEeHUEM
cunnnuii(IV) okcuga):
SO, + H,0=H,S0,
Si0, + H,0 #

* XMMmnueckue cBoicTBa HecoseobpasytoLmx OKCMA0B Bbl byaeTte n3ydatb B 11 knacce.




§ 1. CocTaB 1 CBOWCTBA OCHOBHbIX K1aCCOB HeopraHnyecknx COeUHEHNI

OronyaHnue mabauywt

C KUCJIOTHBIMU OKCUJaMU
¢ 00pasoBaHUEM COJIM:
CaO + CO, = CaCO,

He B3aumogeiicTByioT

C OCHOBHBIMU OKCULAMU

JIOTHBIMH ¥ OCHOBHBIMU
OKCHIAMU U MEMKIY CO-
0oii:

ZnO + Si0, = ZnSiO,
ZnO + Ca0 = CaZnO,

OcHOBHBIE Awmdorepusie Kucaorusie
BsaumopeiicTBue ¢ oKcuzaMu
BsaumogeiicTByOT BsaumopeiicTByIoT ¢ Kuc- | BsammogeiicTByIOT

C OCHOBHBIMHU OKCHULAMU
¢ 00pa3oBaHUEM COJIM:
SO, + CaO = CaSO,

He B3aumozeiicTByIOT
C KHMCJIOTHBIMU OKCH-

raMu

ZnO + ALO, = Zn(Al0,),

Kucnotbl
.\‘ Kncnotbl — coenHeHus, coctosiwme 13 aTomoB lMaporeHa, cnocobHbIx 3a-
" . MelwaTbCA aTOMaMnN MeTaJITNyYeCKUX anemMeHTOB, N KUCJTOTHbIX OCTaTKOB.

Oo6mtas opmyJia KHUCJIOT:

H

. KucaoTHBI OCTATOK

ITo pasiauuHbIM IPHU3HAKAM KHCJIOTHI KJIACCHU(DPUIIMPYIOT Ha I'PYIIIIBI:
* M0 yucay aBTOMOB I'maporeHa B mMoJeKyJaax (OCHOBHOCTH):
ompuoocunoBuble: HCI, HNOg;
nsyxocuosHeie: H,S, H,SO,;
TpexocHoBHbIe: H PO,;
- 0 comepskaHui0 aBTOoMOB OKcHTeHa B MOJIEKYJIaX:
oxcurencogepskamue: HNO,;, H,SO,, H,PO,;
6esoxcurernossle: HCl, H,S, HF.

OkcureHcosep:KaIiue KHUCJIOThI SABIAIOTCA IPOAYKTAMU MIPUCOEIU-
HEHUA MOJEeKYJ BOABI K MOJEKYJaM KHCJIOTHBIX OKCHUAOB. Besokcure-
HOBBIE KHCJIOTBI — 3TO PAcTBOPBLI HEKOTOPHBIX Tra30B B Boje. XJIOPUAHAS
KHCJIOTa — 9TO pacTBOpP rasoobpasHoro rugporex xjopuga HCI B Boge,
GayopuntHas — pacTBop rugporex qpuayopuza HF u T. m.

Taomuma 2. IIBeT HEKOTOPHIX MHINKATOPOB B PacTBOpPax
C pasHoil cpemoit

IIBet B cpene
HNuagurkaTop - - - -
KUCJIOTHOM HeNTPaJBHOM IIEJIOYHOH
Jlakmyc Kpacuzbrit DuoseToBBIH Cunuit
MeTuioBBIN OpaHIKeBbIH Kpacusbrit OpanrKeBBId Kenrerit
DenosdrasenH BecuserHp1i BecuserHnIit MasnnHOBBIH




MOBTOPEHWE BAXHEWMLUNX BOMPOCOB KYPCA XMW 8 KNACCA

OcHOBHBIE XMUMHUECKNE CBOMCTBA KMCJIOT IPUBEIEHBI B Tabauie 3.

Taoaunma 3. XuMHU4YeCcKHe CBOHCTBa KHCJIOT

XnuMHUYecKHue CBOMCTBa

YpaBHeHUA peaKkuuit

WUsmenaroT niBeT nHAUKATOPOB (TabJ. 2)

BSaHMOJIeﬁCTBYIOT C MeTaJiaMu, pac-
IIOJIOKE€HHBIMU B PANAY aKTUBHOCTH JIeBee
BOOOpoga

H,SO, + Zn = ZnSO, + H,T

BzauMoeiicTBYIOT ¢ OCHOBHBIMHU OKCHA-
MU ¢ 00pa30BAHMEM COJIU U BOJbI

H,S0, + FeO = FeSO, + H,0

BsaumomeiicTByIOT ¢ OCHOBAaHUSIMU C 00-
pa30BaHUEM COJIV U BOJbI

H,PO, + 3NaOH = Na,PO, + 3H,0
H,SO, + Fe(OH), = FeSO, + 2H,0

BsanMomeicTBYIOT ¢ COJIAMU, €CJIU
B peayJIbTaTe PeaKIluy BbIeJseTcsd ras,
obpasyeTcs 0CaJoK WJIU BoJa

H,SO, + BaCl, = BasO,| + 2HCl
2HI + CaCO, = Cal, + CO,T + H,0

OcHoBaHuA

.\‘ OCHOBaHI/Iﬂ — coeanHeHunA, cocToAalne n3 atoMmoB MeTaslJIN4YeCKoro afieMeH-
Ol o

~' . Ta N 0O AHOU NN HECKOJTIbKUX I'VI,EI,pOKCVIJ'IbeIX rpynn OH.

Oo61maa opmMyaIa OCHOBAHMIA:

MeTaaanuecKuii 3JIeMeHT

(OH),

ITo pacTBopuMOCTH B BOfIe OCHOBaHUS KJIaCCU(MUITUPYIOT HA IBE TPYIIILI:
- pactBopumbie (mrexoun): LiOH, NaOH, KOH, RbOH, CsOH, FrOH,

Ca(OH),, Sr(OH),, Ba(OH),, Ra(OH),;

* HepacTBopuMble ruaporcuasl: Fe(OH),, Mg(OH), u ap.

OcHoBaHMA 00BIYHO IIPOSABJIAIOT CBOMCTBA, IIPOTUBOIIOIOMKHbBIE KUCIOTAM,
TO €CTh B3aMMOJENCTBYIOT C BEeIlleCTBAMU C KMCJIOTHBIMU cBolicTBamu (TabJI. 4).

Taoaumna 4. XuMH4YeCKHe CBOMCTBA OCHOBAHWUIL

Ilexoun

HepacrBopumbIe THIPOKCHIBI

WUsmenaroT nBeT nHAUKATOPOB (TabJ. 2)

He usmensioT IIBET MHANKAaATOPOB

BsaumomeiicTBYIOT ¢ KMCJIOTaAMU C 00-
pa30BaHUEM COJIM U BOAHI (PeaKIUsA
HeUTpasInsanum):

2KOH + H,S0, = K,SO, + 2H,0

BsauMomeicTBYIOT ¢ KUCJIOTaMU
c o0pa3oBaHUeM COJIA U BOJBI:
Fe(OH), + H,SO, = FeSO, + 2H,,0




§ 1. CocTaB 1 CBOWCTBA OCHOBHbIX K1aCCOB HeopraHn4yeckmnx COeUHEHNI

OxoHyaHue mabauywvl

ITexoun

HepacTBOopuMBbIE€ TUAPOKCHIBI

BsaumomeiicTByIOT ¢ KMCJIOTHBIMU
OKCHIAMI:
2NaOH + CO, = Na,CO,; + H,0

BsaumomeiicTBYIOT ¢ KMCJIOTHBIMU
OKCHIAaMM1, KOTOPELIE COOTBETCTBYIOT
CUJIBLHBIM KHCJIOTAM:

Cu(OH), + SO, = CuS0, + H,0

BzaumopeiicTByIoT ¢ amM(poTepHBIMU
OKCHUIAMU U TUAPOKCUIAMU:

2NaOH + ZnO = Na,ZnO, + H,0
(IIpu HarpeBaHUM)

KOH + Al(OH), = KAI(OH),

(B pacTBOpPE)

BzaumopeiicTByIoT ¢ amMpoTepHBIMU
OKCHUJaMU U TUAPOKCUIAMU IIPU
CILJIABJICHUM:

t
Fe(OH), + ZnO = FethO2 + H,0
Ft‘e(OH)2 + 2A1(0OH), =
= Fe(AlO,), + 4H,0

BzanmozeiCTBYIOT C pACTBOPAMU CO-
Jei, ecau obpasyeTrcsa HepacTBOPUMOe
coenvHeHUe (BBIIIaaeT OCAA0K):
2NaOH + CuSO, =

= Cu(OH),! + Na,S0,

C pacTBOpaMu coJieil 0OBLIUHO HE
B3aUMOJENCTBYIOT

FH,I[pOKCPII[BI IIIEeJIOYHBIX 3JIEMEHTOB
YCTONUMBEI K HAarpeBaHWIO (He pasjara-
I0TCS); TUAPOKCUABI 11eJI0YHO3€MEeTIbHBIX
9JIEMEHTOB Pa3JIaraloTcs, HO IIpU 3HAYM-
TeJbHO 00Jiee BEICOKUX TeMIlepaTypax,
YyeM HepacTBOPUMBIE TUAPOKCULbI:

t

Ca(OH), = CaO + H,0

IIpu HarpeBaHUM PaA3JIararTCs ¢ 00-
pPasoBaHUEM OKCHUIA W BOABI:

t
Fe(OH), = FeO + H,0

Conu

Coi MOJKHO paccMaTpHBATh KaK MPOAYKTHI 3aMeIlleHUs B KHCJIOTe
aromoB I'maporeHa aToMaMy METALJINUYECKUX SJIEMEHTOB WJIN 3aMeIleHUs
B OCHOBAHMAX T'MAPOKCHUI-MOHOB KHCJOTHBIM OCTATKOM.

o Conn — coeguviHeHUsA, COCTOALWME U3 aTOMOB METa/NINYECKUX SJIEMEHTOB

\
-
'Y N KNCNOTHbIX OCTATKOB.

Oo61miasa opmysa coJiei:

Merananyeckuil 9JIeMeHT

Kucaorusrin OCTaTOK,

Cos 00OBIYHO BCTYIIAIOT B peaKIuu oOMeHa ¢ APYTHMMU BellleCTBaMU
(rabu. 5, c. 10). Peakmuu oOMeHa TPOUCXOIAT IIPU YCJIOBUU, €CJU B pe-
3yJIbTaTe B3aMMOJelicTBUsS 00pasyeTcs OCamoOK, ras WX BOJA.
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Ta6auna 5. XuMuueckue cCBOIiCcTBa coJeii”

XuMHUeCKHe CBOMCTBA

YpaBHeHUA pearkuuit

BsauMomeicTBYIOT ¢ KUCJIOTaMU, E€CJIU
obpasyercs 6oJiee caabas MU HECTOL-
Kasd KHUCJIoTa JINOO0 0CaI0K

FeS + 2HCI = FeCl, + H,ST
CaCO, + 2HCI = CaCl, + CO,T + H,0
Na,SiO, + 2HCI = 2NaCl + H,Si0,]

PacTBopuMbIe cOJIM B3BAUMOIEHCTBYIOT
CO IIeJI0YaMu, eciu 06pa3yeTcsi 0CaL0K

CuCl, + 2NaOH = Cu(OH),| + 2NaCl

PacTBOopuMbIE COJIM BCTYIAIOT B Pe-
aKIuy oOMeHa APYT C APYroM, eCJIu
o0pasyeTcs 0CamoK

AgNO, + NaCl = AgCll + NaNO,
BaCl, + Na,S0, = BaSO,! + 2NaCl
CaCl, + Na,CO, = CaCO,l + 2NaCl

PasararoTcs mpu HarpeBaHUU, €CJIU
00pas3yroTcs JIeTyune OKCHUIbL

CuS0O, —— CuO + S0, T
2Cu(NO,), —> 2Cu0 + 4NO,T + 0,1

BoJjee akTuBHEBIE MeTAaJJIBI BBITECHIIOT
MeHee aKTHUBHbBIE U3 PACTBOPOB COJIE

CuS0, + Fe = FeSO, + Cul

(2]

KOHTPOH bHbl€ BONPOCHI

1. [ainte onpepgeneHne okcuaam, KUCIOTaM, OCHOBAHMAM U consam. Mo Kaknm
npu3sHakam ux knaccuduuympytoT Ha rpynnbl? MNprBeanTe npumepsl.

2. Kakue meTansbl CNOCOOHbI BbITECHATb BOAOPOL 13 KUCIOT?

3. CdopmynupyinTe ycnoBus, Mpu KOTOPbIX MPOUCXOAAT peakuun obmeHa
B BOAHbIX pacTBopax. [puBegnte nprmepbl peakumii.

4. Kakume coefuHeHUs OTHOCATCA K amdoTepHbiM? MprBeauTe Nnpumepbl.

S

3afaHnA gna ycBOeHUA maTepuana

5. CoctaBbTe popMynbl okenpos: kanuii okenga, docdop(lll) okema, apreHTym(l)
okeung, deppym(ll) okena, xnop(lV) okema, umHk okeng, aypym(lll) okema.
6. [ononHuTe cxembl peakuui, nopbepute kod3ddULMEHTDI, 3anuwnTe Ha-

3BaHUA NPOAYKTOB peaKkunin:
B) ...~ CO, + H,0;
N KO0 +HO—..;

a) ... + H,0 — Ba(OH),;
6) Fe(OH); — ... + H,0;

n) SO, + H,0 = ...;
e) H,Si0, — Si0, + ... .

7. CocTaBbTe ypaBHEHUA PeakUMn Mexay KUCIOTON U MMAPOKCMAOM, B pe3yb-
TaTe KOTOPbIX 00PA3yIoTCA BeLLeCcTBa: K,S0,, Mg(NO,),, ZnSO,, CaCl,, AINO,),.

8. CocTaBbTe ypaBHEHMWA peakunii, COOTBETCTBYIOLME NPEBPALLEHNAM:
a) Mg — MgSO, — Mg(NO,), — MgCO;;
6) Ca — Ca(OH), — CaCO; — Ca0 — CaCl, — CaCo,.

9. CpaBHuTe 06beMbl cynbdyp(lV) okcnga (H. y.), KOTOPbIA MOXHO MOMYUYNTb
13 cepbl maccor 480 r 1 HaTpuii cynbduTa maccon 630 .

10. Bblumcnute maccy docdopa, KOTOpyo HEOOXOAUMO BBECTM B PAA NpeBpa-
WeHUA AnAa nonydyeHna Kanbumii optodocdata maccon 15,5 .

* B 9 Kacce M3y4atoT CBOMCTBA TOIbKO CPeAHUX CONEN.
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11. [na nobenkn CTBONOB MJIOLOBbLIX AEPEBbEB MWCMONb3YIOT V3BECTKOBOE
MOJIOKO: CMeCb 2 KI ralleHon U3BecTu Ca(OH)2 n 10 n BoAbl. Beiuncnute
Maccy KanbLuin okcupa, HeobXoAMMOro ANA NoayyYeHna COOTBETCTBYIOLLe-
ro KonmuyecTBa ralleHoWn U3BecTu.

12. [InAa ouncTKm KaHanm3auyoHHbIX TPYO MCMONb3YIOT XuaKoe CpefCTBO, COAep-
»awee 40% HaTpuii rmapoKcmaa, B Konnyectse 250 r pacTBopa Ha Kaxgoe
MecTo ouncTkn. OfHa ynakoBka C TakuM CyXmM CpeAcTBoM cofepuT 70 r
NaOH. OnpefennTte, CKONbKO TaKMUX YNAKOBOK BaM HY>KHO KymnuWTb, 4Tob npo-
YUCTUTb TPYObI: PAKOBMHY Ha KyXHe, PYKOMOMHWK B BaHHOMW, CJIB B BaHHOM.

§ 2. Xumnuyeckana cBA3b N CTpOeHMNEe BelyecTBa

BcnomHuTe:

+ DNEKTPOOTPULIATENBHOCTD — 3TO CMOCOOBHOCTb aTOMOB MPUTAMVBATL OOLLYIO eK-
TPOHHYIO Napy;

+ aTOMbl C 6OsIbLUEN INEKTPOOTPULIATENBHOCTBIO CUSIbHEE MPUTATUBAIOT NTEKTPOHHYIO
napy; Hanbonbluas 3NeKTPOoOTPULATENBHOCTb Y aTomoB Driyopa, HauMeHbLlIas —
y atomoB QpaHuus;

+ C yBeNMYeHMeM MopAfKOBOro HOMepa 3/IEMEHTOB B Meprofax 3MeKTpooTpuLa-
TeNbHOCTb YBENMYMBAETCA, @ B IPynnax — yMeHblLaeTcA.

Xummnyeckas CBA3b, TUMbI XUMNYECKOWN CBA3N
o

A XrMmnuyeckas cBsisb — 3TO B3aUMOJENCTBME aTOMOB, onpefensioLLee cyLie-
CJ
(]

CTBOBaHME OBYX- 1 MHOFOAQTOMHDbIX YaCTuy (MoneKyn, MNOHOB, KpI/ICTaJ'IﬂOB).

Pasinuaror caenyrole TUIILI XUMUYECKOH CBA3U: KOBAJEeHTHAS, NOH-
Has, MeTaJIndecKkas W BomoponaHasa (cxema 2).

Cxema 2. THIBI XUMHUUYECKOHN CBA3H

| XnmMmunyeckas cBasb |
[

Y ! ! !

| KoBaneHTHan | | NoHHan | | MeTannuuyeckasn | | BogopopgHas |
O6bluHO cywecTByeT OO6bIYHO CyLlecTByeT CywecTByeT B MeTan- CnoXHbIN TN B3anMo-
MeXy aToMamu B COeANHeHUAX, obpa- nax n ux cnnaeax penctaua. CylecTsyer,
HeMeTanMyecKmx 30BaHHbIX aTOMaMy Heme- B YaCTHOCTU, MeXay
3/1eMeHTOB TalNIMYeCKNX U MeTanun- MosieKynamu Bofpl

YeCKnX 3/1eMeHTOB

O6blYHO CylwiecTByeT mMexay atomaMmmn ofgunHa-
KOBbIX HEMETaNNn4yeCKnXx 3J1eMeHTOB

O6bIYHO C wecTByeT mexay atoMmamMun pasHbIX
MonapHasa Y y Y .
HemMeTaJJIn4yeCKnX 3J1IeMEHTOB

HenonsapHan
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XoTs pasjauuvHbIe TUIIBI CBA3W CYIIECTBEHHO OTJMUYAIOTCSI APYT OT
Ipyra, y HUX eCThb OJHO BasKHOe 00Ilee CBOMCTBO: OHM 00pas3yroTcsa 6Jaro-
Iaps 9JIeKTPOCTATUYECKOMY IIPUTSIKEHUIO TPOTUBOIOIOMKHO 3aPAKEHHBIX
yacTHuIl. B MoJIeKyaax IMOJOKUTEIbHO 3apsAKeHHbIe SAApa aTOMOB IIPUTSI-
TUBAIOTCA K OTPUIIATEIHHO 3aPAKEHHBIM 3JIEKTPOHAM O0IIeli 9JIeKTPOHHOMN
mapsel, 6Jarogapsa 4eMy MeXAy aToMaMu o0pasyeTcsi KOBaJeHTHAs CBSI3b.
BzaumopeiicTBre IPOTUBOIOJIOMKHO 3apPsKeHHBIX HOHOB O0O0YyCJIOBJIUBA-
eT CyIIleCTBOBAHME BeIleCTB ¢ MOHHOII cBA3bI0. Ha ajieKTpocTaTuuecKoM
B3aMMO/IEIICTBUY OCHOBBIBAETCS TaK’Ke CYII[eCTBOBaHME MeTaJLINUYeCKOi
" BOJOPOJHOM CBsA3€l, 0 UeM BBl y3HaeTe I03Ke.

KoBasieHTHaa cBA3b

IIpu o6pasoBaHUYN XUMHUUYECKOI CBA3M aTOMBI CTPEMSTCSA JOCTUUYDL 3a-
BEPIIIEHHOI'0 BHEIIHEro 9JIeKTPOHHOI'0 YPOBHS (KAK Y aATOMOB MHEPTHBIX
5JIEMEHTOB). JTOr0 MOXKHO JOCTHUYb HECKOJbKUMU cmocobamu. OmuH u3
HUX 3aKJIUYaeTcsi B O0BbeJUHEHNM HeCIapeHHBIX 3JeKTPOHOB B OOIIue
9JIeKTPOHHBIE IIaphbl, IPUHALIEKAIIe 000MM aTOMAaM.

o Xumryeckas CBfi3b, BO3HMKaloOLas B pe3ynbTaTte 06pa3oBaHnsa obLLmx dek-
CJ “
¢ TPOHHbIX Map, Ha3blBAETCS KOBAJIEHTHOM.

Paccmorpum nporecc 06pazoBanusA CBs3u B MoJieKyJe (propa F,. Arom
diyopa mMeeT Ha BHEIITHEM ypPOBHE CeMb 9J€KTPOHOB — TPU IJIEKTPOH-
HbIe IIaphl M OOWH HECHAPEHHLIN 5JeKTPoH. /[0 3aBeplleHNs BHEIIHEro
ypoBHA aTomy Dyopa He XBaTaeT OJHOTO 9JeKTPOHA, II0O9TOMY JBa aToMa
dayopa 00beIUHSAIOTCS B MOJEKYJY, 00pasysd Me:KIy co00il OIMHapPHYIO
CBSI3b CJEAYIONIIM 00pasoM:

F + F — nau F-F

IIpu B3ammomeiicTBUU ABYX aTOMOB, Y KaXKJAOT'0 U3 KOTOPBIX €CTh He-
CKOJIbKO HECTapeHHBIX 9JIEKTPOHOB, OHOBPEMEHHO 00pa3yeTcss HEeCKOJIBKO
o0mux 371eKTPOHHBIX nap. IIpumepom ABaAeTca Mosekyna Kucaopozna O,.
Y aroma OkcureHa Ha BHEIIIHEM YPOBHE €CThb IIIeCTh BJIEKTPOHOB: [Be
9JIEKTPOHHBIE ITaphbl U [Ba HECHAPEHHBIX 3JEKTPOHA. JTU HeCIIapeHHBbIEe
9JIEKTPOHBI YUYACTBYIOT B 00pa30BaHUU ABYX OOIIUX BJIEKTPOHHBIX IIap:

O+ — mim 0=0

Kaxgprit arom OxcureHna moJiyyaeT 3aBepIIeHHbIN BHEIIIHUN Y9HepreTu-
YeCKUU YPOBEHDb U3 BOCHMHU 3JEKTPOHOB (OKTeT). TaKyio XUMUYECKYIO CBA3H
Ha3bIBAIOT 060UHOU U 0003HAUAIOT NBYMSA UYEPTOUKAMH. UMCIO OOIIUX
SJIEKTPOHHBIX IIap MEXKAY aTOMaMU XapaKTepU3yeT KPAMmHOCMb CEA3U.
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nOﬂﬂpHaﬂ M HEMNoOJIAPHaA KOBaJIEHTHAA CBA3b

KoBanenTHas cBsA3b MOMKeT 00pa3oBaThCsA KaK MEKAY OJMHAKOBBIMU,
TaK M MeXXJy pasHbIMu aroMamu. OUeBHIHO, YTO OAUHAKOBBIE ATOMBI OV~
HAKOBO MPUTSATUBAIOT 9J€KTPOHBI, CJIEI0BATEIbHO, B MOJEKYJIaX IIPOCTBIX
BeITleCcTB, 00Pa30BAHHBIX aTOMaM HEMETAJLIMYECKNX 9JIEMEeHTOB, HATIPUMED,
B MOJIEKyJIax (propa m Bomoposa, o0IIasd sJIeKTPOHHAA Iapa OqUHAKOBO IIPU-
TATUBAETCSA K 000MM aToMaM U IPUHALJIEKUT UM 00OMM B PABHOM CTEIIEHU.
Takyo KOBaJEHTHYIO CBA3b HAB3LIBAIOT HENOAAPHOU.

ATOMBI Pa3HBIX BJIEMEHTOB TPUTATUBAIOT 3JIEKTPOHBI C PA3HOW CUJIOMN.
ITO HNPUBOAUT K CMEIeHUIO 00Iell 9JeKTPOHHOI mapbl B CTOPOHY aToMa
¢ GOJIBIIIEH 3JIEKTPOOTPUILIATEHFHOCTHIO. B pesyibrare Ha HEM IOABIAETCA
U30BITOUHBIN OTPUIlATEIbHBIN 3apsan (6—), a Ha Apyrom arome, HaoGOpOT,
MOSIBJIAETCSA HEKOTOPHIN MOJIOKUTEeNbHLBIN 3apsan (6+). Hanpumep, B Moe-
KyJie TUApoOreH yuyopuaa:

o+ -
H-F

Takyio KOBaJIEHTHYIO CBS3b Ha3BIBAIOT noaaphoi. 1lo smauenumam
SJIEKTPOOTPUIIATEILHOCTH 3JIeMeHTOB (cM. (popsalr 1) MOKHO OIIpPeneuTh
TUI KOBaJEHTHOU CBA3U: YeM 0OJIbIIIe PASHUIIA BJIEKTPOOTPUIIATEIHLHOCTHI
(AEH), Tem 6ojiee moJApHON sABIsieTcs cBA3bL (puc. 2.1).

PaBHOMepHoOe HepaBHOMepHOe OTpenbHble

pacnpefeneHvie 3NeKTPOHOB  pacnpepesieHne 351eKTPOHOB 3M1eKTPOHHble obnaka
&t 6~ 4

() o o () () ()
r,/ f, r’
1 1 I
| KoBanentHas ' - e D WNoHHasn
| HenonsApHas : i :
: ! ! .
. .
' 04 2 33
. PasHocTb anekTpooTpuLaTesbHoCTen >
D ee e ! A ! A e ] !
| tFiF: :Cl :F: . [Na]" :Fs :
. AEH =0 . AEH = 3,98 - 3,16 = 0,82 . DEH =398 -093 =305 .

a 6 8

Puc. 2.1. 3aBMCMMOCTb TUMa CBA3M OT PA3HOCTY 3MEKTPOOTPULATENIbHOCTY 3/IEMEHTOB:
d — KOBANIEHTHAsA HenonspHas; 6 — KOBaSIEHTHAA MOMAPHas; 8 — WOHHas
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VloHHaa cBA3b

B BelecTBax ¢ MOHHOM CBSA3BIO YACTUIILI HE COeIUHEHBI "KeCTKO APYT
C APyroM oOIIel 3JIeKTPOHHOI IIapoil, a IPUTATUBAIOTCA CUJION 3JIEKTPO-
CTATUYECKOTO B3aMMOJIEMCTBUS:

Na- + +Cl: — [Nal [Cl|"

o Xnmunyeckasa CBA3b, BO3HMKaOLWAA B pe3ysibTaTe NPUTAXKEHMA NPOTUBOMO-
CJ o
¢ NOKHO 3aPAKEHHbIX IOHOB, Ha3bIBAETCA NOHHO.

WonHas cBas3b oOpa3yeTcsa MeXAy aTOMaMU 3JIEMEHTOB CO 3HAUUTEJb-
HOII pasHUIleli sJeKTpooTpuliaTebHocTel. OOBIUHO OHA CYIIECTBYET B Bellle-
cTBax, 00pa3OBAHHBIX TUIMUYHBIMU METAINYECKUMU 1 HEMETATINIECKIMU
3JIeMEeHTaMH. ¥ CJIOBHO CUUTAIOT, YTO CBA3b ABJAETCA MOHHOM, €CJIu PasHU’-
I1a 3JIEKTPOOTPUIIATEILHOCTE ABYX 3JIeMeHTOB OoJbirie 2 (puc. 2.1, c. 13).

CTpoeHVIe TBEpPObIX BeWwecTB N NX CBOWCTBA

BoapIIMHCTBO OKPY!KAIOMUMX HAC BEIECTB HPU OOBIUHBIX YCJIOBUAX
HaXOAATCA B TBEPAOM arperaTHOM cocTodgHuu. Ilo BHYTpeHHeEMY CTPO-
eHNI0 U (PUBUYECKWM CBOMCTBAM PA3JIUYAIOT [BA COCTOSHUS TBEPABIX
BeIlecTB — aMopdHOe W KpucTrajiiamueckoe (puc. 2.2).

Y amMop(hHBIX BeIIecTB HET YETKOM ITPOCTPAHCTBEHHOHN CTPYKTYPHI,
oHH 00pa30BaHbI HEYIOPAJZOUEHHO PACIIOJIOKEHHBIMY YaCTUIIaMU (aTOMaMu,
MoJIeKyJiaMu, noHamu). Ilo cTpoeHuio aMopdHBIE BeIecTBa HAIIOMUHAOT
JKUKOCTH.

ITogaBasiomiee GOJBITMHCTBO TBEPABIX BEIECTB MMEIOT KPUCTAJLIU-
YEeCKOe CTPOEHNE, KOTOpOe XapaKTepPUByeTCd YIOPAJOYEHHBIM DPACIIOJIO-
JKeHMeM 4YacTull. B KpucTajdinuecKuX BeIeCTBaX YaCTUIIbI, 13 KOTOPHIX
00pa30BaHbl KPUCTAJIBI, PACIIOJAraloTCsa B IPOCTPAHCTBE B UETKOM IIO-
pAdKe U 00pPasyT IIPOCTPAHCTBEH-
HBIe KPUCMAJAUYLECKUE PeUlemKU.

B saBucumMocTH OT THIIA YaCTHII,
00pasyroIux KPHUCTAJLJI, U OT THUIa
XUMUYECKON CBABU MEKJIY HUMU
pasJauvaT 4YeThbipe THUIla KPUCTAJI-
JINYECKUX PelIeToK: MeTaInuecKue,
MOHHBIE, MOJIEKYJISIDHBIE I aTOMHBIE.
CTannMuecKylo CTPYKTYPY: 6 — KBap- Tun KPHUCTA/INIECKOH DelIeTKH
LIeBOE CTEKNO C TEM XKe XMMUUECKAM B 3HAYUTEJBHON CTeIIeHU 00YCJIOBJI-

COCTAaBOM HaXopuTCA B aMOPGHOM BaeT (hm3muecKue CBOMCTBA BEIECTB
COCTOAHNN (tabiu. 6).

a 6
Puc. 2.2. a — kBapy SiO, nveert Kpu-
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Ta6auna 6. Kpucraiimyeckne pemeTKH M CBOWCTBA BEIIECTB

Xapakre- Ty KPUCTANINYECKUX PEUIeTOK
pucrura Honnrie Moanerynsapusie ATomHBIE
Tuno xumuye- HNonnas KosanenTHas B mo- Kosanenrnas (1mo-

CKOM CBs3U

JeKyaax u caaboe
B3auMoelicTBIe
MeXIy MOJIEeKYJIaMu

JIpHAA U HeIo-
JIsIpHAas)

ArperatHoe co-
croaHue (H. y.)

TBepabie Bere-
CTBa

T'asbl, sKUIgKOCTH
WU JIETKOILJIaBKMIe
TBepZbIe BellecTBa

TBepabie BeliecTBa

dusnuecKue CBOMCTBA

TemiepaTypbt Bricoxue Huskue OueHb BBICOKUE
ILJIaBJIEHUS
¥ KUTIeHUSA
JleryuecTs Heneryuue Jleryuune, moryT 006- | Hemeryuue
JamaTh 3alaxoM
TsepmocTs, Tsepnbie, Xpynkue, Hela- OueHb TBEpPALIE,
ILJIACTUYHOCTh XpynKue, He- CTUYHBIE HeIJIaCTUYHEIE,
TJIACTUYHBIE WHOTa XPYOKHe
Cmooco0HOCTh B tBepgom B tBepmom cocTos- BosbmiuHaeTBO He
MIPOBOIUTH COCTOSTHUU HUU He IPOBOJAT, TIPOBOJUT, HEKO-
3JIEKTpUYe- He IIPOBOJAAT, a pacTBOPHI HEKO- TOpPBIE ABIAIOTCS
CKUIi TOK a pacIiiaBbl TOPBIX (Hampumep, IPOBOJHUKAMU
U pacTBOPHI — | ruaporeH rajorenu- | (rpaduT) MU II0-
IPOBOJAT JIOB) IPOBOJAT JIyIIPOBOTHUKAMU
(repmanmit)
PacrBopumocts | MHoOTHE pac- PacrBopstoTca He pacrBopstorca
TBOPAIOTCS B BOJIe WJIN APYTUX B BOJIe U APYTUX
B BOJIE pacTBOPUTETISIX pacTBOPUTETISX
BeiiecTBa Cosu, TUAPOK- C KosaenmHoil C KosaseHmHOLL

CHUIOBI 1 OKCHUIOBL
MeTaJLInue-
CKHUX dJIEeMEeH-
TOB

HenoAAPHOU CB43bI0:;
0,, Cl,, Br,, Su 1p.;
¢ K08AJIeHMHOIL No-
aaproir: HF, HCI,
HBr, HI, H,0, CO,,
NH, u ap.

HenoaApHoll
Cc843bl0: aIMas,
rpadur u gp.;

¢ KOBAJLeHMHOIL
noJaApHOLU: KBapIl,
AJTIOMUHUT OKCUT,

* BelecTBa C MeTaIIMYECKMMU peLLeTKamu Bbl byaeTe M3yyaTth B 11 Knacce.



MOBTOPEHWE BAXHEWMLUNX BOMPOCOB KYPCA XMW 8 KNACCA

Q KoHTponbHble BOMpPOCHI

S

13.

14.

15.

16.

17.

18.

19.

[avite onpepeneHve N3BeCTHbIM BaM TUMaM XMMUYeCKon cBA3n. Nprneeau-
Te NPUMepbl BeLecTB C Pa3NNYHbIMK TUMAMN XUMUYECKOW CBA3M.

Kakylo KoBaneHTHyI0 CBA3b Ha3blBalOT HenonAapHon? nonapHon? MNpusegun-
Te NpUMepbl COeANHEHWN.

Kak no 3HauyeHnAM aNeKTPOoOTPULLATENIbHOCTI SN1EMEHTOB, BXOAALNX B CO-
CTaB BelecTB, MOKHO OT/IMYMTb BellecTBa C MOHHOWN CBA3bIO OT BelecTs
C KOBaJIEHTHOW MONAPHOW CBA3bI0?

Coopmynupyite iBa OTINYMA NOHHOW CBA3U OT KOBANEHTHON.

Yem oTnmualoTca Kpuctaniamyeckune Bewectsa oT amopdHbix? Mpusegute
nNpYMepbl KPUCTaNINYECKNX 1 aMOPPHbIX BeLLeCTB.

Mepeuncnute Pprsmyeckre CBOMCTBA, XapaKTepHble ANA BELECTB C KpUCTan-
NNYECKUMUN peLleTKamMm: @) WOHHbIMK; 6) MONeKynApHbIMY; B) aTOMHbIMU.
HazoBute TN XMmMunyeckom CBA3M B BeLLeCTBaxX C KPUCTANIMYECKMUN pe-
LeTKamu: a) aTOMHbIMU; 6) MOHHbBIMU; B) MONIEKYNAPHBIMU.

3apaHna ana ycBOeHnA matepunana

20.

21.

22,

23.

24,

25.

26.

27.

28.

CKONIbKO 3NEKTPOHHbIX Map M HeCnapeHHbIX 3NeKTPOHOB HaXOAMUTCA
Ha BHELIHeM SHepreTMYyeckom YpoBHe aToMoB: a) Xnopa; 6) Cynbdypa;
B) ®ocdopa?

HazoBunTe no fBa XMMUYECKMX COEAUHEHNA, B KOTOPbIX aToMbl OKcureHa
006pa3syoT CBA3b: a) OHHYIO; 6) KOBaNIEHTHY!IO.

CocTaBbTe 3/1eKTPOHHble GopMynbl AN Monekyn rugporeH xnopuga HCl,
ruaporeH cynbduaa H,S n ammraka NH,. Ckosbko obwux n HenogeneH-
HbIX 3/TEKTPOHHbIX Map MMEIOT aTOMbl B KaXXJOM BeLlecTse?

M306pa3mTe cxemy ob6pa3oBaHsA BeLLeCTB C MOHHON CBA3bI0 Ha NprMepe
Kanui dnyopuaa.

/13 npuBepseHHOro nepeyHsa OTAeNbHO BbinuwmTe GOPMYbl BELLeCTB, AN
KOTOPbIX B TBEPAOM arperatHOM COCTOSHUWN XapaKTepHbl KpucTanaumye-
CKUWe peLleTKu: a) aTOMHble; 6) MOHHbIE; B) MOSIEKYNSIPHbIE.

H,, HBr, Na,O, Ca0, CO,, CO, O,, NO,, K;N, NH;, N, NF,, F,, OF,, MgF,.

/13 npuBepseHHOro nepeyHsa OTAeNbHO BbinMwmTe GOPMYbl BELeCTB, ANA
KOTOPbIX B TBEPAOM arperatHOM COCTOSHUWN XapaKTepHbl KpucTaniaunye-
CKMWe peLleTKu: a) aTOMHblE; 6) MOHHbIE; B) MONIEKYNSIPHbIE.

CaBr,, O,, CuQ, Br,, C (anmas), NaNO,, HCl, Fe,(SO,),, CO,, H,0.
KapbopyHg (kapoug KpemHusa SiC) vmeeT TemnepaTypy MaBfieHus
2830 °C n no TBepfocTM 6nM30K K anmMasy. KakoB Tvn ero Kpuctaniuye-
CKOW pelueTKkn?

BaHunvH — 6ecuBeTHOE KpUCTanIMyeckoe BeLecTBO C NPUATHLIM 3ana-
XOM. Kakue y Hero Kpuctannuyeckme peluetku?

HekoTopoe 6ecLBeTHOe BeleCcTBO XOPOLLO PacTBOPAeTCA B BoAe U 06-
nafjaeT BbICOKOW TemnepaTypon KuneHusa. Bbicka)kuTe npennonoxeHue
O TWNe ero KpUCTananyecknx pelletok. MimeeTt nn 3To BelecTBO 3anax?
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B 3Tom pa3gene Bbl y3HaeTe...

«  YeMm OT/IYAIOTCA CYCMEH3UN OT IMYNbCUI;

«  YTO PaACTBOPblI — 3TO AWCMEPCHbIE CUCTEMbI;

+  YTO 30/10TO MOXXHO PacTBOPUTbL B BOAE;

«  YTO Halle Teno $aKTUYECKN NpeacTaBnaeT coboi KONMONgHbIN PacTBop;
« noyvyemy Henb3s 6pocaTb GpeH B BaHHYIO;

« yTO 0603HAYaIOT 3arafo4HbIM CMBOMIOM pH.

§ 3. NoHATMe 0 gucnepcHbIX cMcTemax.
KonnomngHble n NCTUHHbIE pacTBOpbI

BcnomHuTe:

¢ CMeCAMU Ha3bIiBalOT CUCTEeMbI, COCTOALLNE N3 HEeCKOJIbKUX BellecTB — KOMIMOHEHTOB;
B NX COCTaB BXOAAT YaCTuLbl (aTOMbI, MOneKysnbl nnn I/IOHbI) Pa3nnyHbIX BeLeCTB;

e eCnn oTaeNibHble KOMMNOHEHTbI CMeCU HeNb3A pa3nnyntb HeBOOpy)KeHHbIM rna3om
nnn npn nomMmoLwmn MMKPOCKonNa, TO Takne cMeCn Ha3sblBaloT OAHOPOAHbIMA, B UHOM
crlyyae cmecyr SIBAAIOTCA HEOAHOPOAHbBIMU.

MoHaTne o ANCNepCHbIX CUCTEMaxX

Bam y:Ke M3BECTHO, UTO CYIIIECTBYIOT OJHOPOAHBIE W HEOTHOPOIHBIE
cMecu. ¥ cMeceli HeT MOCTOSHHOTO COCTaBa (B OTJIMYME OT XUMHUUECKUX
COeIUHEHNUIT), U WX MOKHO pasAejUTh HAa MHIUBUIyaJIbHbIe BeIECTBA,
ecJau He MPOUCXOAUT HeOOPATUMBIX XUMUYECKHUX IIPOIECCOB.

Cmecu, B KOTOPBIX OJHO BEIECTBO pacIpemeieH0 B IPYyroM, Kak,
HaIpuMep, ObIM, TYMaH, MOJIOKO, HAa3bIBAIOT OUCNEPCHbLMU CUCmMeMaMU
(or maruH. dispergo — paccemBaTh, U3MeJIbYaTh).

ducmepcHble CUCTEMbl OTJIMYAIOTCS TeM, KaKue JacTUIlhl (TBepible,
JKUIKUeEe, Ta3000pasHble) pacipelesieHbl B KaKou cpeme (PKUIKOM, TBep-
o, Ta3000pPas3HoO).

Hawu6osee pacmpocTpaseHbl B IPUPOJe JUCIIEPCHbIE CUCTEMBI, B KOTO-
PBIX YaCTUIILI TBEPAOTO BeIlleCTBa pacipelesieHbl B JKUAKOH cpefe (Boze).

B saBucumocTu oT pasmepa YacTuIl (M3MeJbUEHUS) CMEITUBaeMbIX
BEIIeCTB PasauYaioT CJIEAVIONNe Mmunvl OUCNEPCHbLX CUCMeM:

+ B3Becu (rpy0OAUCIIePCHBIE CHUCTEMBI);

* KOJIJIOUAHBIE PACTBOPHI, MU 30/ (BBICOKOAUCIIEPCHBIE CHCTEMBI);

* ICTUHHBIE PACTBOPBHI.
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Puc. 3.1. a — B3Becb Mena (Bo B3BecU pacnpeneneHHoe BewecTBO HaxoguTca B Bmae
KPYMNHbIX KPUCTaN/INKOB TBepAbIX BewecTB NN Kanesib XngkocTtn); 6 — 30/b 30/0Ta
(B KONNOMAHBIX pacTBOpax YacTtuubl BewecTBa AOBOJIbHO 6onbluMe N COCTOAT U3 AECATKOB

WM TbICAY MOJIEKY/l, aTOMOB UMM MOHOB); 8 — pactBop KynpyMm(ll) cynbdata (B MCTUHHBIX
pacTBOpax BELLEeCTBO CyL|eCTBYeT B BUAE OTAE/bHbIX MOMEKY WU NOHOB)

CBoiicTBa pasjaWUYHBIX OHCIEPCHBIX CHCTEM IIPHUBEAEHLI B Tabauie 7.

T'saBHOE pasiuume MeKIy HHMH — pasMep YacTHUIl PaciipeaeeHHOro
BertectBa (puc. 3.1).

Bo B3Becsax oTAe/bHBIE YACTHUIILI BEIECTBA BUAHLI HEBOOPYIKEHHBIM
IJ1a30M WJX B OOBIUYHBIA MUKPOCKOII, II0O9TOMY B3BEeCH BCera MYTHBIE.
B saBucumMocCTH OT arperaTHOTO COCTOSAHUS PACIIPelesIeHHOTO B BOJe Be-
IIecTBa Cpeau B3BeCel BBIJEJNAIOT cycneHauu u amyavcuu. Cycnensuu —
9TO CMeCHU TBepAOoTo BelecTBa ¢ Bojou (puc. 3.2). Hanpumep, GenunbHaA
CcMeCh — 9TO CYCIEH3Us TOHKOM3MEJLUEHHOTO MeJia MM M3BEeCTU B BOE.
B amynvcusax B Bome pacupezesieHBI MeJKWE KANeJbKU APYTUX KUIKO-
cTeii, He CMEIIMBAIOIIUXCA APYr ¢ APyroM. MOJOKO — 3TO 3MyJbCUA
JKMpa B BOJeE, KOTOPBIA CO BpeMeHeM BCILIBIBAET HA II0OBEPXHOCTh, oOpa-
3ys cauBKHU (puc. 3.3). B BomosMyIbCHOHHBIX KpacKax Kamiau KJjiesd [IBA
C KpPacKo¥ TOro MJIM MHOTO I[BETA CMEINaHBbI C BOJOM.

a 6
Puc. 3.2. CycneH3na — cmecb necka u una B Boge:  Puc. 3.3. Monoko — Knaccuyeckui
a — BO B30ONTaHHOM COCTOAHWY; npvmep 3MynbCcuK, B MUKPOCKON
6 — nocne oceflaHNA TBePAbIX YacTuL, BUAHbI MeNKne Kanau xupa
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Taomumna 7. CpaBHeHHE CBOMCTB JUCIEPCHBIX CHCTEM

XapaxkTrepu- Bapecn Koamoungusie HcTtuaHBIE
CTHKA PacTBOPHI PacTBOPBI
Pasmep BemiecTBo Ha- BemecTBo HaxomauT- | BeriecTBo Haxo-
vactu (r — XOQUTCA B BUZE cA B BUJIE COEMIN- IUTCS B BUJE OT-
paguyc HEeOOJIBIIINX YACTUIL | HEHHBIX MOJIEKYJI ETBHBIX MOJIEKY.JI
(KpHUCTALIINKOB), (uoHOB), WJIN MOHOB
10" M<r<10°m| 109M<r<10"m
Onruueckue Henpospaunsie, IIpospaunsbie, HO IIpospaunsbie, cBeT
CBOIicTBa MyTHBIE pacceuBaiOT CBET He PaccenBaT
BosmorkuocTs | HacTuiis! Bere- He ¢punbrpyiores 0y- | @PuiabTpoBaHKEM
paszieneHus CTBa He IPOXOAAT | Ma’KHBIM (UIBTPOM, | Pas3neuTh HEBO3-
Ha OTJeJIbHBIE | CKBO3b OYMa’KHBIN | HO (UIBTPYIOTCA MOYKHO
KOMIIOHEHTHI | (QUIBTD IIepraMeHTHBIM
CTOIKOCTh Hecroiikue, vactu- | OTHOCUTEIHLHO MoryT cyiecTBo-
IIBI JOCTATOYHO CTOMKUeE, OJJHAKO BaThb OECKOHEYHO
OBICTPO OCENAIOT HA | IOCTEIIEHHO «CTape- | JOJITO, eCIU He
JTHO WJIV BCILJIBIBA- | IOT» C OOPa30BaHUEM | NCIAPUTCA PACTBO-
IOT Ha IIOBEPXHOCTD | OCagKa puTesnb

BsBecu MmoryT 06pa3oBeIBaTLCA HE TOJIBKO IIPU yUYacTUU BOALI (puc. 3.4).
Paznnunble n3MeIbUeHHBIE BEIIECTBA MOT'YT OBITh PACIIpee/IeHbl B TBEPLOI
¥ rasoo0pasHoil cpemax, 00pasys B3BECH: JbIM MPELCTABJISET CO00 MaJleHb-
KIHe TBepAble YaCTHUIbl, a TYMaH — JKHJIKME UYaCTHUIIBI, pacIIipele/ieHHbIe
B Bo3myxe. Takme cuCTeMbl HA3bIBAIOT a9pol30JiAMH. Hciu rasoodpasHoe
BEIIlECTBO PACIIPEE]NTh B JKUAKOCTH, TO 00Pa3yIOTCs IIEHbI, KOTOPhIE TaK-
JKe OTHOCATCS K B3BeCSM, HAIPUMep B30UTHIE CAMBKU WJIN MbLIbHASA I€HA.
T'asel ¢ TBepABIMHI BeI[eCTBAMI MOI'YT OOPa30BBLIBATHL TBEpAblIe IEHBLI, KaK,
B YaCTHOCTH, II€M3a WU IIeHOILIACT.

a 6 8
Puc. 3.4. lMpumepbl B3Becen: a — rasnpoBaHHaA Bofa — MMAPO30Sb YreKUCIoro rasa
B HanuTke; 6 — AblM — a3po30Jib TBEPAbIX YaCTUL, B BO3AYXE;
8 — TyMaH — a3po030Jib Kanesib BOAbl B BO3JyXxe
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B xonnoudnsix pacmeopax pasmep
YaCcTUIl BeIleCTBA 3HAUYUTENIHLHO MEHbIIle,
YeM BO B3BecAX. HeBOOPY)KEHHBIM IJIa30M
¥ JajKe B OOBIYHBINE MUKPOCKOII TaKue da-
CTHUIIBI 3aMETUTH HEBO3MOYKHO, IT09TOMY KOJI-
JIOMIHBIE PACTBOPHI KAXKYTCs IPO3PAYHBIMIU.
Kode u wait — 310 KosTONAHBIE PACTBOPHI.

MoJieKyibl HEKOTOPBIX BEIIIECTB, HATIPU-

Puc. 3.5. [enb — KonnonaHan cui- Mep KpaxmaJa Uiy 0elKOB, OueHb OOJIBIINX
cTemMa, B KOTOPOW KOMOUAHble ya- pasMepoB — KaK HECKOJIBKO TBhICAY 00BIU-
CTULbI MOTEPANN CMNOCOBHOCTb CBO- HBIX MOJIeKYyJ. PacTBOPEI TaKMX BeIIECTB
6oaHO nepemellaTbcA B pacTBope TaK)Ke ABJIAITCA KOJLIouIHBIMH. Heroro-

pbIe 3 HUX ABJAIOTCA rejie00pasoBaTeIaMu
U TIPU MaJbIX KOHIIEHTPAIIMSIX MOTYT IPEBPATUTh PACTBOP B TYCTOIH 2zeib
(puc. 3.5). Cpenu mmieBBIX TejieoOpasoBarTesiell HamboJiee M3BECTHBI arap-
arap u sKejaTuH. Arap-arap moJyJaioT U3 MOPCKUX BOAOPOCTEH, a KeJaTuH
COIEPIKUTCA B KOCTAX, XPAIMIAX M KOIBITAX JKMUBOTHBIX.
Tenu 1 aApyrue KoJJIOUIHBIE CUCTEMBI U3yYaeT OTAEIbHBIN pasaen —
KOJIJIOMIHAA XUMUSA, OMHUM U3 OCHOBaTeJeH KOTOPOI OBLI HAIl cOOTede-
cTBeHHUK AHTOH BaagmmupoBuu [lyMaHCKUIA.

NCTUHHbIE pacTBOpbLI

BoabmuHCTBO pacTBOPOB, C KOTOPBLIMU MBI UMEEM J1eJI0, SABJISIOTCS KC-
TUHHBIMY, ITIO9TOMY /I ¥I0OCTBA X HABLIBAIOT IIPOCTO pacTBopamu. VX oc-
HOBHBIM ITPU3HAKOM SBJISIETCS TO, YTO B TAKUX PACTBOPAX BEIIIECTBA U3MEJIb-
YeHBI JI0 OTJEJIbHBIX MOJIEKYJI MJI MOHOB, IIO9TOMY OHU BCET/Ia IIPO3PAYHHI.

PactBop MoikeT OBITH OKpAIlleHHBIM, KaK, HAIIpUMepP, PacTBODP Mej-
HOro Kymopoca (puc. 3.6), miam O0ecIBeTHBIM, KaK PaCTBOPBI IIOBAPEHHON
cosu U caxapa. Ho mCTUHHBIZ pacTBOP BCerga IPO3PAUYHBIN U B 3aKPBITOM
coCyJZle MOJKEeT XPAHUTBLCA CKOJb YIOXHO JOJITO.

.\ PaCTBOpr — 2TO O4HOPOAHbIE CMeCn NeEPEMEHHOIO COCTaBa, coCToAWMne N3
" AByX nnn 6onee KOMMNOHEHTOB, OANH N3 KOTOPbIX 06blYHO ABNAETCA KUOKUM.

BeirecTBo, comep:kaliieecsi B pacTBOpe B M30BITKE M HAXOMSIIEECS
B TOM K€ arperaTHOM COCTOSIHWU, UTO U PAaCTBOP, HA3BLIBAIOT pPACME0-
pumenem, a Ipyrue KOMIIOHEHTHI — PACMEOPEHHLLMU Geu,ecmeamu.

B cmecsax ¢ Bomoit pacTBopuTeseM ABJSIETCS Bojga. B KauecTBe pac-
TBOPUTEJIEH HCIIOJb3YIOT U APYTrUe JKUIKOCTU: dTUJOBBIN CIIUPT, OEH3UH,
KepocuH u T. 1. Hampumep, fiogHas HACTOHKA, KOTOPYIO MCHOJIb3YIOT AJIs
Ie3smH(MeKINU paH,— 9TO PACTBOP ¥oAa B 9TUJIOBOM crupTe. Ho B IITKOJIb-
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HOM Kypce XWMHU BBl OyZeTe MMEThH [eJI0
MIPENMYIIECTBEHHO C BOJHBIMU PaCTBOPAMU.

Heobxoammo TaKkKe OTMETHUTh, UTO XOTS
PacTBOPHI U HA3BIBAIOT CMECAMU, OJHAKO UX
HYKHO OTJIMYATh OT OOBIUHBIX MeXaHWuYe-
CcKux cmeceii. Kak u cmecu, pacTBOpHI He
UMEIOT TIOCTOSAHHOTO cocTaBa (B OTIMYME OT
XUMUYECKUX COeIUHEHN), ¥ UX MOXKHO pas-
[eJINTh HA WHAVBUIYATbHBIE BEIIleCTBa (eCiiu
MeKIy HUMU He ITPOUCXOAUT HeoOpPaTUMBIX
XUMHUYECKUX IporeccoB). OMHAKO TJIaBHBIN
IPUBHAK, XapPaKTepPU3YIOITUH PacTBOPHI, —
9TO OZHOPOLHOCTH. Kpome Toro, B oTiuume
OT MeXaHWYeCcKHX cMeceil, B pacTBopax Cy-
IIECTBYIOT OIPeeJIeHHbIE B3aWMOAEUCTBUA
MeK/Iy YaCTUIaMU PACTBOPUTEJSA U PACTBO-
PEHHOTO BelllecTBa. BBUAy aTOTO CMecu JByX

Puc. 3.6. B nctuHHbIX pacteopax
oTAeNbHble KOMMOHEHTbl HeBO3-
MOXHO Pa3nnynTb: NOC/e PacTBO-
peHVA Me[JHOro Kynopoca B BOfe
pacTBOp nprobpeTaeT CHHIOW
OKpacKy 1 OCTaeTcAa Mpo3payHbiM

1‘a3006pa3Hbe BEIIECTB HeJIb3A Ha3bIBaTh pPaCTBOpPaMMU.

Kak OoTAnunTb MCTUHHBIA PacTBOP OT KOMNOUAHOMo?

HecmoTps Ha BHENTHIOI MTPO3PAUHOCTh UCTUHHBIX ¥ KOJIJIOUTHBIX pac-
TBOPOB, X BCE K€ MOYKHO PAa3JUUYUTH IPU IIOMOIIM IIPOCTOTO OIBITA: BCe
KOJUIOUAHBIE PAaCcTBOPHI paccenBaioT cBeT. Ecium B 3aTeMHEHHOII KOMHAaTe
CKBO3b CTAKAH C KOJLIOUTHBIM PACTBOPOM IIPOIYCTUTH JIYY CBETa, HAIPU-
Mep, OT OOBIYHOI JIa3ePHOH YKa3KM, TO 9TOT JyY B CTaKaHe OyeT XOPOIIOo
3ameTeH (puc. 3.7). ATO CBSI3aHO C TEeM, UTO IIPU IIPOXOKICHUN JyUua uepes

KOJIJIOMIHBIN PAcTBOP HA IIyTH CBETa IIoIa-
IaroTcA KOJUIOMIHBIE UaCTUIILI W JIYY pac-
ceuBaeTcsa. ITOT 3(h(PeKT Ha3bIBAIOT IPPerk-
mom TuHOa s B YeCTh aHTJIMHCKOTO YUEHOT0
Hsxona TuHmana, oTKpeIBIIIEro ero. TouHo
Takou Ke a(pdeKT MBI HabJIOmaeM, Kornaa
JIyd cBeTa IPOOMBAaeTCs CKBO3b 3aHABECKU
B BaTeMHEHHYIO IBLJIBHYIO KOMHATy. VIcTUH-
HBIE PACTBOPHI TAaKOro addeKTa He IPOAB-
as110T. CBETOBOM JIyU IPOXOIUT CKBO3b HUX
0e3 KaKux-JImb0 MPEmSATCTBUI, MOCKOJIBKY
YaCTHUIBI BEIEeCTBA HACTOJIBKO MAaJbl, UTO
He pacceuBalT cBeT. IlosTomy Jsyu csera,
MPONYIIIeHHBIN1 CKBO3b CTaKaH C WCTHUH-
HBIM PAaCTBOPOM, YBUAETH HEBO3MOXKHO.

Puc. 3.7. Oddekt TvHgans: npu
nponyckaHuy CBeTa yepe3 UCTUH-
HbI PAcTBOP JNy4 He pacceuBaeT-
CA, B OT/IMYME OT MPOXOXKAEHNSA
CKBO3b KONMOUAHbBIA pacTBop



3HaueHne pPacTBOPOB B Npupoae
N >KU3HW YenoBeKa

IlepBBle XMMMWUYeCKHE peaKkIuy Ha HaIleil
IJIAHEeTe IIPOTEeKAaJU B «II€PBUYHOM Oy-
JIbOHE» — PaCTBOPE PA3JIUUHBIX MOJIEKYJ
B MupoBom oxkeane. C TOUKU 3PEHUS COBPE-
MEHHOU HAyKU, "KU3Hb 3aPOAUIACh IMEHHO
B pacTBope.

KpoBs, aumda, muromnasmMa u [gpyrue
JKHUIKOCTH JKUBBIX OPraHU3MOB — 3TO pac-
TBOPBI PA3JMUYHBLIX BeIeCTB B Boge. dacTo
B COCTaBe TaKUX PAaCTBOPOB €CTh OEJIKOBBIE
MOJIEKYJIbI, 3HAUUT, 9TU PACTBOPHI — KOJI-
Jounubie. MOKHO CMeJIO YTBEPIKIaTh, UTO
HAIIl OPraHU3M — DTO CILJIOIIHAS KOJJIOUI-
Has cucTeMa.

JKunkasa nmima Takike IPeUMYIECTBEHHO
ABJAEeTCA KOJJIOMJHBIM DAacTBOPOM, IIO-
CKOJIbKY B €e COCTaBe COJeprKaTcsa OeIKOBbIe
MOJIEKYJIBI ¥ MOJIEKYJIBI OPYTUX ITUTATEIhb-
HBIX BelllecTB. B GOJIBIITMHCTBE CIydaeB TBEP-
Jad MHUIIa — 9TO 3MYJbCUU U CYCIIEH3UU.

PacTBOpenHbIe B BOJe BelllecTBa 00pasyoT
0Ca/IouHble IMOPOAbI M TMOJE3HbIe HCKOIa-
eMble, B YaCTHOCTU MeJl, MPaMop, PYyZIbL
Pa3IMUYHBIX MeTaJJJaoB. biaromaps pac-
TBOPEHUIO MHWHEPAJIOB B BOJE€ B IIeIlepax
(opMUPYIOTCA CTAJTAKTUTHI X CTAJIATMUTEI.

PacTBOpBI HEKOTOPBIX COJIENl MPUMEHSIOT
IJIA TOKOPMKHN KYJIBTYPHBIX DPaCTEHUM.
MuHepaabHble yIOOPEHUS BHOCAT B IOYBY
B OCHOBHOM B BUJle PacTBOPOB.

MHorue JseKapcTBa HCIOJB3YIOT B BUIE
PacTBOPOB B BOZE WJM B crnupTe (HACTOI-
Ku). Masu, KpeMbl M HEKOTODPHLIe IpyTrue
JieueOHbIE€ CPEICTBA — 9TO CYCIEH3UU WU
9MYJIbCUU JIEKAPCTBEHHBIX BEIIIECTB.

B xuMuueckoil IPOMBIIIJIEHHOCTH MHOTHE
TIPOIecCHl IIPOTEKAIOT B PacTBopax (B Boje
WJIN OPYTUX PACTBOPUTENSAX). Be3 ncrmoss-
30BaHUA PACTBOPOB HEBO3MOYKHO H3TOTOB-
JeHune OymMarmu, TKaHel, NUIEeBbIX KUCJIOT,
MOIOIIIUX CPEACTB U [IP.
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MN3BeCTHbIV YKPAVHCKNIA 1 COBETCKUIN YUYEeHbI, akageMuK
HAH YkpauHbl, uneH-koppecnonaeHT AH CCCP, oguH 13 oc-
HoBaTtenen konnovgHon xumun B CCCP. B 1903 rogy OKOH-
ynn KneBCKUi NoMTEXHUYECKUI NHCTUTYT. Ero gunnomHas
paboTa «KonnoupanbHoe cepebpo» MpuBnekna BHUMAHUE
[. V. MeHgeneeBa, KOTOPbIV NPUCYTCTBOBaN Ha 3awuTe. Bos-
rMaBAAA UHCTUTYT OOLLeNn 1 HeopraHnyeckom xumum B Kne-
Be. YCOBepLIEHCTBOBAN METOAbI NCCIeA0BaHNA KONMONLHON
xvmun. Co3pan HayyHoe HampaBneHne MPUMEHEHUA KO-
NOVIAHON XMMUWN B MULLEBbBIX TEXHONMOTUAX: XJeboneyeHny,

NPOM3BOACTBE Caxapa, BMHA, NBa, APOXKEN, KOHANTEPCKIMX AHTOH Bnagumu-
n3genun. Ero nmeHem Ha3BaH MHCTUTYT KOJJTOUAHOW XMMUU poBuY JymaHCKuii
n xumunn Bogbl HAH YkpauHbil. (1880-1967)

JluHesucmuyeckas 3aoaya

1. Ha naTblHM CNloBO gelare 03HauyaeT «Mep3HyTb, 3aCTbIBaTb, a gelato — «<MOpPOXKeHoe».
MpeAnonoXnTe, KAKOe 3HaYeHNE UMEIOT TEPMUHbI KKENEY, KTeflb» U KeNaTUHY.

2. Ha rpeueckom aero o3HayaeT «BO3Ayx», hydro — «Bofa», a Ha NaTblHU solvere — «pac-
TBOPATbY, SUSPensio — «nogseLBaHme», Yo, o Balemy MHEHIIO, 03HAUaK0T Ha3BaHUsA
KOJITIOMAHDBIX CUCTEM «30M», <TUAPO30MY», «<a3PO30JIN» U «CYCTIEH3NMN»?

o Bona nosiBuiacb Ha 3emne MunnuapAbl NeT Ha3ag B Buage BOAAHOIO rnapa Bme-
CTe C ra3amMu, KOTopble BblAENANINCb N3 TOPAYNX HEQP. Okorno 3,5 Munnnapanos
JIeT Ha3a[ nepsBble d)OprI XW3HW Havyanun pa3BmBaTbCA MMEHHO B BOOE — He-
3aMeHMOM [ON1A XU3HWN BellecTBe.

Cnoso «KMYNbCUA» NPONCXOANT OT JIAaTUHCKOro cCjioBa emulgere, YTO O3Ha4aeT
«AO0NTb», MOCKOJNbKY nepBon 13 NU3BECTHbIX 3My1'|bCVIVI 6bISI0 MOJIOKO.

B Hauane XXI Beka yuyeHble nonyymnv NpuHLUNManbHO
HOBBbI MaTepvian — asporenb. OH NMOXOXK Ha OObIYHbIN
refib, HO BMECTO BOAbI MEXAY KOMOVAHbIMM YacTLamm
HaxoamTca Bo3gyx. Asporenam npucyLy HeobblyalHble
CBOWCTBa: OHU NOJYNPO3PayYHble, OUeHb Nierkume (obpasel,
KaK Ha PUCYHKe, UMEEeT Maccy OKOJO 2 ), UX MIIOTHOCTb
NnoyTn paBHa MJIOTHOCTM BO3AyXa. K TOMy e OHU oYeHb
NpoyHble (BblAepKMBaloT Harpyskn B 2000 pa3 Gosblue MX Maccbl) 1 obnagatoT
OYeHb HU3KOW TEMNOMPOBOAHOCTLIO (MPOBOAAT Temnno Xy»e Bo3ayxa). NASA yxe
MCMoNb3yeT pas/iyHble a3porenu AnA CTPOUTENbCTBa KOCMUYECKMX anmnapaTtos.

../.@\ KnioueBasa npesn

*%  NctuhHble pacTBOpPbI B NpUpoe BCTPEUaTCA pefiko, Yalle Mbl CTanknBaemca
c apyrumm gncnepCcHbiMmn cucteMamMin: B3peCAMA (CyCI‘IeH3I/IﬂMI/I n 3MyJ'IbCVIF|MVI),
30/1AMW, a3PO30NAMU, TMAPO30AMM, MEHAMN 1 Ap.



TEMA 1. PACTBOPbI
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Kakue cmecn HasbiBaloT pacTBopamu?

Yem no BHYTpPEHHelN CTPYKType OTINYAlOTCA B3BECW, KOMIOMAHbIE U UC-
TUHHbIE PacTBOPbI? Kak nx MOXKHO OTANYMTb APYr OT Apyra?

Kak MO»KHO AoKa3aTb Wy OMPOBEPrHyTb, UTO Kode 1 Yal — 3TO UCTUH-
Hble pacTBopbI?

Mo»KHO nu cmecb 13 ABYX ra3oB Ha3BaTb pacTBopom? Nouemy?

Kakne obuime n otnmymTenbHble NPU3HAKM UCTUHHBIX PaCTBOPOB U MeXa-
HUYECKNX cmecen?

3afjaHuA gna yCBOeHUA maTtepuana

MpvBeanTe NPUMEpPbI NCMONb30BaHWSA B ObITY B3BECEN, KOMMOWAHBIX 1 UC-
TVHHbIX PacTBOPOB.

Y106bl NOArOTOBUTL NNOAOBbIE AePeEBbA K 3VIMOBKE, MX CTBOMbI MOKpPbIBa-
10T Takol cMecbto: K 10 n Boabl 406aBNsAOT 2 Kr u3Bectu, 250 r megHoro
Kynopoca, 1 Kr rmuHbl 1 200 r cTonApHOro Knes. K kakomy Tuny gucnepc-
HbIX CUCTEM OTHOCUTCA 3Ta CMeCb?

MeguumHckun cnupTt aBnaeTca cvecbto, B 100 r KoTopon cogepxuntca 96 r
cnupta 1 4 r BoAbl. MOXHO N flaTb OAHO3HAYHBbIN OTBET, YTO B STOM PacTBO-
pe ABNAETCA pPacTBOPUTENEM, @ YTO — PACTBOPEHHbIM BellecTBoM? MNouemy?
PaccunTtante maccy BoAbl B pacTBOPE HUTPATHOM KMCIOTbl C MacCOBOM [O-
nen 20%, cogepxawem 40 r KNCNOTbI.

Onpepgennte maccy Bofbl, B KOTOPOI HEO6XOAMMO PacTBOPUTb 2 I HAaTPUIA
HUTpaTa, YTobbl NONYYNTb PACTBOP C MaccoBol gonei conun 0,1 %.

[nA peMOHTHbIX pPaboT YacTo MCMONb3YIOT HUTPOKPACKK (CMeCK PasfiNyHbIX
OKpaLLEeHHbIX COMel UM OKCUAOB CO CreLManbHON XUAKOCTbIO, MO CBOW-
CTBaM HaromuHatoLlein 6eH3VH) 1 BOLO3MYNbCMOHHbIE KPacku (CmMecb nur-
MeHTOB ¢ Bogol 1 kneem MBA). K KakoMy Tuny ANCNepCHbIX CMCTEM OTHOCAT-
€A 3T Kpackn? Kakoll Kpackoli 6e3onacHee n yaobHee nosnb3oBaTbcA goma?
Monoko, cnMBKM M C/IMBOYHOE Maciio — 3TO 3MY/bCUN, COCTOALME U3
BObl 1 KOPOBbEro *unpa. Ho BHelWHe OHM O4yeHb pa3Hble. B uem 3aknio-
YalTCA NPUHUUNMAbHBIE OTANYMA 3TUX MPOAYKTOB NUTaHUA?

B DononHMTENbHbIX NCTOYHUKAX HanguTte nHbopmaumio o6 mcnonb3osa-
HUWN KONNOWNIHbIX PAacTBOPOB, SMYNIbCUIA M CYCNEH3UIA B Pa3/INUYHbIX OTpac-
NAX MPOMBILLIIEHHOCTY, MeANUNHE, CTPOUTENbCTBE U T. M.

AOMALUHUA SKCMEPUMEHT Ne 1

an/IFOTOBHeHI/Ie KOJUNTOUAHDbIX pPacTBOpPOB (kene, Kucenb n T. N.)

Bam nonadobamecs: HeOOJIBIIAA KaCTPIOJA, CTAKAH, BOLA, JKeJaTHH,
KapTo(eIbHLIT NN KYKYPYSHBIT KpaXMaJl, KypUHOe AHUI0, Uai,
Kode, ObITOBAS JIa3epHasl YKasKa.



§ 4. CtpoeHnie Monekynbl Bofbl. PacTBopeHue BelecTs B Boge. Kpuctannorugpars

| Upasuaa 0e30IMaCHOCTH:
® - IOMHHUTE, UTO ropsSYre U XOJOJHbIE IIPeIMEThI 10 BUIY OAUHAKOBHI,
MOJIb3YHUTECh 3AIMUTHBIMU IIEPUYATKAMU;
« He HaAIpPaBJANTe Jy4 Ja3epPHOU yKasKU B IJjasa.

1. IIpuroToBjieHVEe KOJIJIOUAHOTO PacTBOpa M3 JKejaTHUHA.

B Heboapiyo kKactpionto Haseite crakaH (0,2 1) Bogkl m Harpem-
Te moutu g0 Kunenmda (80—90°C). B ropauyio BoAy BCHIIIbTE TOJOBUHY
YaiHOU JIOMKKM JKeJIaTMHA W TIATeJbHO IepeMellnaiTe, MOKa BeCch Ke-
JIaTUH He pacTBopuTcs. KoJslouaHbIli pacTBOpP rotoB. JlaiiTe eMy OCTBITH
U TPOBEANTE OUBIT C JIa3ePHOU yKasKou. Ilyis aToro mepeseiiTe pacTBOD
B IIPO3PAuHBIA CTaKaH WM B TEMHOW KOMHATEe HaOpaBbTe JIyd YKasKU Ha
pacTBOp Tak, UTOOBI BhI MOTJIM BUIAETH dTOT Jyu cOoKy. Hampasbre ayu
YKa3Ku Ha OOBIUHYIO YMCTyI0 Bomy. CpaBHUTE pe3yJabTaThl.

2. IlpuroroBieHue reada (:Keje) U3 KeJaTUHA.

Crioco6 mpUTOTOBJIEHUS JKejie TaKOM Ke, KaK W B ombITe 1, TOJIBKO
Ha OJWH CTaKaH ropAdYell BOABLI BaM MOHAJOOMTCS OJHA CTOJIOBAA JIOMK-
Ka JKejaTmHa. JlaliTe OCTBITH IOJYUEHHOMY KOJIJIOMIHOMY PacTBOPY 0
KOMHATHOW TeMmepaTyphbl, a 3aTeM IepeJjiefiTe B IMPO3PAUYHBIA CTaKaH
W TOCTaBbTE B XOJIOAUJIBHUWK. IIOBTOPUTE OWBIT C JIa3ePHOUN YKa3KOI.

3. IlpuroroByieHMe KpaxXxMaJIbHOTO KJieicTepa.

B cTakaH BCBHIIIbTE ITOJOBUHY YalTHON JIOKKU KapTO(eJabHOTO MU KYy-
KypysHoro kpaxmaja u gojaeiite 10—20 mu Boasl. TiaTes bHo mepemerai-
Te. B HebGoJbIITYyIO KacTproJiio BieliTe crakaH Boxabl (0,2 ) m Harpeiite 10
KurneHus. TOHEHbKOU cTpyel mpujeiiTe B KUIIATOK CMeCh BOABI C KpaxMa-
gom. TiiaTerbHO IOMeIIMBaliTe B TeueHue 3—5 MuHyT. IlepeseiiTe B mpo-
3pauyHBIA CTaKaH M JMaiiTe OCTHITH. IIpoBeAMTE OIIBIT C JIa3ePHON YKAa3KOI.

4. B oTueTre 0 BBIIIOJHEHUU JKCIIEpMMEHTAa IIepeuncCInTe KOJJIOMUIHbIEe
PacTBOPBI, KOTOPHIE€ BbI IIPUI'OTOBUJIN, UX XapaKTEePHbIEe IIPU3HAKKX N BO3-
MOMXHOCTBH OTJIMYUTH MX OT APYI'UX AUCIIEPCHBIX CHCTEM.

§ 4. CtpoeHune monekynbl Boabl. PacTBOpeHne BewecTs
B Bofe. Kpucrtannorngparbl

BcnomHure:

+ XMMUYECKMEe COefMHEHUA MMEIOT MOCTOAHHbBIN COCTaB, KOTOPbLIN 3annCbliBalOT XK-
MUyeckon Gbopmynon; KonmyecTBo aTOMOB TOrO USIM MHOTO 3fIEMEHTa B MOJieKyne
unu GopMynbHON efrHNLE YKa3biBAOT MHOEKCOM, KONIMYECTBO OTAESbHbIX aTOMOB,
Mosekyn unu GopMynbHbIX eAnHNUL YKa3blBalT KoddpdrLmeHToM;

+ Y PacTBOPOB U APYrMX CMecei HeT MOCTOAHHOro COCTaBa;

« TepMUH «OpMyNibHasA eArHULA» UCMONb3YIOT BMECTO TePMUHA «MOMeKyna» Ana
BELECTB MOHHOFO WU aTOMHOrO CTPOEHUA.



TEMA 1. PACTBOPbI

Bopa — nonApHbIN pacTBOpUTEND

@ Boma — cambrili pacnpocTpaHeHHBIN PacTBOPU-
5+ 5+ TeJIb B IIpUpoJe. B MoJieKyJie BOJAbI MeKIy aToMa-
H H mu Oxcurena u I'maporeHa cyiecTByeT KOBAJIEHT-

HasA NOJIApHAsA CBA3b, OJjlarofapsA ueMy Ha aToMe
OxcureHa mosIBJIAETCSA YACTUYHBIN OTPUIATEIbHBIN
2JIEKTPUUECKUI 3apAl, a Ha aTomax ['maporena —
HOJIOXKUTENbHBIN (puc. 4.1). 3HAUUT, MOJIEKyJa
BOZBI CO CTOPOHBI aromMa OKcureHa 3apsKeHa OT-
puIlaTeJbHO, a CO CTOPOHBI I'maporeHa — IOJIO-
skuTeabHo. YacTuily, B KOTOPOIl Ha pPasHBIX ee
+ KOHIIaX CYIIECTBYIOT IIOJIIOCA 3apPsIOB, HA3LIBAIOT
Puc. 4.2. Monekyna dunonem. MoJjiekyna BOZBI SBJAETCA TUIIOJEM,
BOfbl ABNAETCA Aunonem ~ KOTODBIM MOMKHO YCIOBHO M300pasuTh B BUJe BJI-
auinca, Kak Ha pucyHke 4.2. Biaromapsa takomy
pacupenesieHUI0 3JIeKTPUYECKUX 3apsNoB MOJIEKYJa BOABLI 00JamaeTr IIo-
JIAPHOCTHIO, a BOMY HA3LIBAIOT MOJAPHBIM PACTBOPUTEJNIEM, IIPUYEM CPEaN
BCEX M3BECTHBIX PaCTBOPHUTEJell Bojga HamboJiee IOJIAPHA.

Puc. 4.1. Mogenb
MOMeKysbl BOAbI

PaCTBOpeHVIe BewecTB B BOAeE

PaccmoTpum mpoiiecc paCTBOPEHUA B BOJE COJIM — BEII[eCTBA MOHHOI'O
crpoerus. I[Ipu monmagaHuy KPUCTALIA COJIU B BOAY MOJIEKYJIBI BOALI OPU-
€HTUPYIOTCA BOKPYT 3apA’KEHHBIX MOHOB: K IOJIOKUTEIBHO 3aPIKEHHBIM
MOHAM MOJIEKYJIbI IPUTATUBAIOTCS OTPUIATEIbHBIM IIOJIOCOM, a K Hera-
TUBHBIM MOHAM — IIOJIOKUTEJbHBIM I10JIfocoM (puc. 4.3). MoJieKyJIbl BOIbI
HAUYMHAIOT NPUTATUBATL MOHBI K cebe. Korma cuiaa mpUTAKEHUS HMOHOB
K MOJIEKYJIaM BOJBI CTAHOBUTCA OOJIBIIE CUJIBI YAEPKUBAHUA NOHOB MEKIY
€00011, MOH B OKPYKEHNU MOJIEKYJI BOABI IEPEeXOAUT B pacTBOp. MoJieKyJIbl
BOJBI, OKPYJKAIOII[Iie NOHBLI B PACTBOPE, HA3BIBAIOT 2UOPAMHOL 000104KOL,
a caMu WOHBI, OKPY’KeHHbIe MOJIEKYJaMUu BOJbI,— 2udpamamu. AHa-
JIOTUYHBIM 006pPa30oM PaCTBOPAIOTCA B BOJEe U MOJEKYJSIPHBIE BeIeCcTBa.

VoHbl conu %O © anpaTbl
> Sy @

BOAbI

~_Monekynbl _—» % &@%

Puc. 4.3. PacTBOopeH/e MOHHOIO KpucTanna B Boje



§ 4. CTpOEHI/Ie Monekynbl BOAbI. PaCTBODEHI/Ie BeLWecTs B BOAE. KpI/ICTaJ'IJ'IOFI/Ip,paTbI

B mporiecce pacTBopeHUs BEIIECTB MOMK-
HO BBIJEJUTH TPU CTALUN:

1) B3amMoelicTBUE YACTHUIL BeIlecTBa
¢ MOJIeKYyJIaMIU PAacTBOPHUTEJIsI — THuApara-
ousd;

2) paspyillleHne CTPYKTYpPhl BelllecTBa
(KpuCTaJIINUECKUX PEIEeTOK);

3) pacmpegesieHne THUIPATHPOBAHHBIX

YyacTUI[ B pacTBOpuUTesie — AudpPysud. Puc. 4.4. Iudbysus kanuii

nepmaHraHata B Boje

TennoBble ABNEHUA npwn pacTtBOpeEHUNN

IIpu oOpasoBaHMHM THUAPATOB TEILJIOTA BBIAeJsAeTcA OJjaromapa obpa-
30BaHUIO HOBBIX MEKMOJIEKYJISIPHBIX CBA3€il MeKIy JYacTUIlaMHU, a Ha
CTaJuY PaspyIIeHUs KPUCTAJLIa — IIOTJIOIIAeTCsA: SHEPTrUs PACXOAYyeTcs
Ha paspylleHUe CBA3EH MeXKIYy YaCTUIlaMU B KPUCTAJLIE.

B 3aBucuMOCTH OT COBOKYITHOCTM TEILIOBBIX 3(h@(eKToB Ha ABYX cTa-
IUsX IPOIECC PACTBOPEHUA IPOTEKAET C MOTJIOIIEHNEeM UJIU BBIJeJeHUeM
TemJoTh (Q):

* eCJIM IIPU THApPATAI[UY SHEePTUU BhIAeJgeTcd 00JbIlle, YeM PacXoay-
eTcsAd Ha paspyllleHne KPUCTAJJINYECKON peIleTKU, TO IPU PACTBOPEHUU
BelllecTBa TEILJIOTa BBIJEJSeTCS U PAcTBOP HaAzpesaemcs;

* ecaM Ha pas3pylleHre KPUCTAJJIA PACXOIAyeTcs JHepruu OOoJIbIie,
YeM BBIZIEJAeTCA HIPU TUAPATAIUU, TO PACTBOP 0XJaaxiO0aemcs.

B GonbmmHCTBE ciryyaeB IpM PACTBOPEHUM BEIECTBA B BOJE BBIZEJIE-
HIe WJIU TOTJIOIEeHNEe TeIJIOTHI ITPOXOAUT He3aMeTHO, MMOCKOJIBKY OOBITHO
MBI PACTBOPseM HeOOJIbIIIMEe TMOPIIUYU BelllecTB. TeMiepaTypa Takoro pac-
TBOpA €CJU U MEHSETCHA, TO TOJHKO Ha HECKOJIBKO I'PaJlyCOB, UTO TPYAHO 3a-
MeTuTh 0e3 Tepmomerpa. Ho mHOrma TemmoBbie 3(heKThI XOPOIIIO 3aMeTHHI.
Tak, mpu pacTBOPEHNY KOHII€HTPUPOBAHHON
cynb(haTHON KUCJIOTHI B BOJle BBIAEISAETCA
TaK MHOI'O TEILJIOTHI, UTO BOJA MOKET 3aKHU-
netb. [Ipu pacTBOpeHUUM HEKOTOPHBIX COJIEH,
HaIpuMep aMMOHUI HHUTpaTa, PacTBOp 3a-
MEeTHO OXJIaXKJAaeTcs: MOBEPXHOCTH CTaKaHa
MMOKPBIBAaeTCA KalleJbKaMH BOJIbI U MOYKET
OPUMEP3HYTh K cToay (puc. 4.5).

ITpomecc pacTBOpeHUA BEIleCTB B HEKO-
TOpOﬁ CTelleH! MOXXHO Ha3BaTh U (I)I/I3I/I‘Ie' Puc. 4.5. lNornoueHne TennoTbl
CKuM, u xXxuMmuyecKuM. C OZHOW CTOPOHBI, npW pacTBOpeHnn




TEMA 1. PACTBOPbI

IpY PACTBOPEHUU BEIlEeCTBA IIPOUCXOAUT €ro M3MeJbUeHNe, UTO SBJISAETCS
npusHaKOM (pusmueckoro mporiecca. C Ipyroit CTOpoHbI, IPU PACTBOPEHUNT
00513aTeJIbHO MPOMCXOAUT IIOTJIOIIEeHNe NN BbIeJeHIe TeIJIOThI, a B HEKO-
TOPBIX CAYUYAAX Aaske 00PaA3yIOTCs HOBBIE BEILECTBA, UTO SBJISETCS IIPHU3HA-
KOM XMMHAUYECKOro mpoiiecca. OqHAKO IPOIECC PACTBOPEHUSI He OTHOCAT HU
K TOMY, HU K JIpYI'OMY, & Ha3bIBAIOT €T0 (PUIUKO-XUMULECKUM NLPOUECCOM.

Kak 6bicTpee pacTBOpUTb BELECTBO?

3Hasg, KaK IIPOUCXOAUT PAaCTBOPEHUE PacrBopenne Beuecrsa
BeIlleCTBA, MBI MOKEM IIPEAIIOIOMKNUTh, KaK yCKop#aeTcd, ecan:
YCKOPUTH 3TOT Ipolecc. Ha cKopocTb pac- " HMSMEJIEUHTE BEIHECTBO;

¢ IIepeMelnmuBaTb pPacTBOP;
TBOPEHUS, BO-TIEPBBIX, BJIUSET CMENneHb U3- . HIOZOTPETE PACTEOPHTEID,
MeJlbYeHUs 8eulecma: ueM MeJbue KPUCTaJ-
JIBI, TeM OOJIbIIIE ILJIOIA b COIPUKOCHOBEHUS
MeJK]y BeIeCTBOM U PACTBOPUTEJIEM, M BEII[eCTBO PACTBOPAETCA OBICTDEE.

Bo-BTOpBIX, HA CKOPOCTH PACTBOPEHUS CYIIIECTBEHHO BJIUSAET nepe-
MeuwlugaHue: mpoiece Tupysun AOCTATOUHO AJUTENLHBIN, a IPU mepe-
MeITMBAHUY YK€ TUAPATUPOBAHHBIE YACTUIILI He CKAIJIMBAIOTCA BOKPYT
KPHCTAJIa, a OTHAJAIOTCS OT HEro, 0CBOOOXKAAs MECTO [Jif HOBBIX, IIOKA
He COeIUHEHHBIX MOJEKYJ PacTBOPUTEJIS.

B-Tperhux, Ha CKOPOCTH PACTBOPEHUS BJIUAET memnepamypa pac-
meopa. Bam m3BecTHO, UTO B ropAdeil Boje caxap PacTBOPSETCS ropasio
ObICTpee, YeM B XOJIOAHOII. ITO CBA3aHO C TEM, UTO B rOpsueM pPacTBO-
putese ckopocTsb auddysun 3HAUUTEIbHO 60JbIile. TaKk:Ke CyIIieCTBeHHBIM
SABJSETCA TO, UTO IPU MOBBINEHUN TEMIIEPATYPHI MOJIEKYJIbl WU HMOHBI
B KPUCTAJJINUYECKOI pelleTKe KOJIeOJIOTCSI ObICTpee, W 3TO oOJierdyaer
paspylileHne KPUCTALINYECKON PEeIIeTKU BeIecTBa.

Kpuctannorugpartbl

B cocTraBe HEKOTOPBIX COJIeH MHOTAA COMEPIKATCA MOJEeKYJIbI Boabl. Ha-
IpuMep, MeIHBIA KYIOPOC — 9TO KPHCTAJLINYECKOe BeIeCTBO, COCTOSIIee
u3 kyupyM(II) cyabdara u Bomsl (puc. 4.6). Ho B oTiimume or pacTBopa
rkyupym(Il) cyabpara, B KOTOPOM COOTHOIIIEHNE COJI M BOABLI MOXKET OBITH
JI00BIM, B MEIHOM KYIIOpOce Ha KaKIyio (hopMyIbHYI0 enuHuly Kymapym(Il)
cyab(dara IPUXOAUTCA IATh MOJIEKYJ BOABI. OTO CYII[ECTBEHHO OTJIMYAET
MemHBINM Kymopoc oT pactBopa KynpyMm(II) cyabpara. 3HauuT, MemTHBIN
KYIIOPOC — 5TO MHANBUAYAJIbHOE XUMIUECKOE COeIUHEHIE C OIIpeIe/IeHHOI
XUMHUUECKON (popMyJsIoi, a He MexaHmuecKas CMeCh JIBYX BeIIeCTB.

BermecTB, B cocTaBe KOTOPBIX KPOME COJIeil COmepPIKUTCA BOLa, CyIIle-
CTBYeT IOCTaTOYHO MHOTO, BCE€ OHM MMEIOT KPHCTAJJINUYECKOoe CTPOeHUe,




§ 4. CTpOEHI/Ie Monekynbl BOAbI. PaCTBODEHI/Ie BeLWecTs B BOAE. KpI/ICTaJ'IJ'IOFI/Ip,paTbI

kynpym(ll) cynbdat neHTa- deppym(ll) cynbdart renta- HaTpui cynbdat feka-
rugpat CusO,-5H,0 — rugpat FeSO,-7H,0 — rugpat Na,SO,-10H,0 —
Me[Hbll Kynopoc »KenesHbIn Kynopoc rnaybepoBa cosib

I

Kanbuuin cynbdat HaTPU KapboHaT AeKa- kanuin xpom(lll) gucynodat
avrngpar Caso,-2H,0 — rmapat Na,CO,-10H,0 — jopekarvgpat
rmnc KpUcTannmyeckasa coga KCr(SO,),- 12H,0 —

XpOMOKanueBble KBacLibl
Puc. 4.6. Kpuctannorugpartbi

[IO09TOMY WX HABBIBAIOT KpucmaJanozudpamamu. Bomy, comepixaliyiocs
B COCTaBe KPUCTAJJIOTUIPATOB, HA3BIBAIOT KPUCMALAUIAUUOHHOIL.

LY Kpuctannorngpatbl — 3TO HECTOWKME KpUCTanInJyeckre BelecTsa, cocTos-
$-@ Luvie 13 CONM 1 KPUCTaNIN3aLIMOHHO BOAbI B ONPeesieHHOM CTEXMOMETPU-
¢ 4eCKOM COOTHOLLEHUM.

ITocKOMBKY KPUCTAJJIOTUAPATHI 00JIafAIOT MOCTOSHHBIM COCTABOM,
ero MOJKHO OIMCaTh XUMHUYECKOH (popmysioii. Hampumep, cocTaB MeTHOTO
Kynopoca sanucbiBaorT Tak: CuSO,-5H,0. ITo coBpemeHHO! HOMEHKJIa-
Type, MeIHBII Kymopoc HasdbiBaeTcs KynpyMm cyabdat(Il) memrarmgpar,
a ero opMyJay OOBIYHO HMPOUBHOCAT TaK: KYIPYM 5C O UYETHIpEe HA IATH
MOJIEKYJI BOJBI.

BoapmIMHCTBO KPUCTANLJIOTUAPATOB APKO OKpAIeHBl U UMEIT CO0-
CTBEHHBIE TPaAUIIMOHHBLIe HasBauudA (puc. 4.6).

OOBIYHO KPUCTAJNJIOTUAPATHI ABIAIOTCS HECTOMKUMU COeTUHEHUS-
MU, KOTOpbIe IIPU HaArpeBe JIETKO TEPAIOT KPUCTAJIUIAIUOHHYIO BOJY,
mpeBpalaschk B OObBIYHBIE 0e3BONHBIE CcOJU. TaK, HPU IPOKAJTUBAHUU
MeIHOTO KyIopoca CUHUE KPUCTAJJIbI IIPEeBPAIIAIOTCA B O€JIBIA ITOPOIIOK
6essoguoro KynpyMm(II) cynbdara (puc. 4.7, a, c. 30):

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



TEMA 1. PACTBOPbI

Puc. 4.7. I3ameHeHne LuBeTa MeaHOro

Kyrnopoca: a — B CJlyuyae notepu BoAbl

npv npokanveaHuu; 6 — npu gobas-
a 6 neHun Bodbl K 6e3BOAHON conu

IIpn xpaneHuu 0e3BOAHBIX COJIE B HErepPMETUYHBIX COCYAaxX OHU
MOTJIOITAl0OT BOAY M3 BO3AyXa U IPEBPAIAiOTCA B KPUCTAJJIOTHIDPATHI
(puc. 4.7, 6). BoabIIIMHCTBO TOYB, MOPOJA ¥ MUHEPAJIOB IIPEACTABIAIOT
co00#i KPHUCTAJJIOTUAPATHI PA3JIUUYHBIX COENUHEHUM.

JluHesucmuuyeckas 3adaya

M3 7 knacca Bam N3BECTHO MOHSATHE «TMAPAT», KOTOPOE 03HAYAET «MPOAYKT Npucoeamn-
HeHA BoAbI». YTo 06LLEero 1 yeM OTINYAIOTCA MOHATUS «TUAPAT» N «KPUCTANNOrapaT»?

~
.l./.(: :
-9

2/

S

KnioueBasa ngen

Bo,qa — I'IOJ'IFIprII;I pacTBOpPUTEJIb N XOPOLWO pacTBOpPAET Apyrne nonApHbie
BellecTBa. B nctuHHbIX pacTBOpax BewecTsBa CyLWeCcTBYIOT B BUAe rmgpatos —
OTAENbHbIX MOHOB NN MONEKYI, OKPY>KEHHbIX MON1eKy/lamMun BOAbI.

KoHTponbHble BONpPOCHI

42. [louemy monekyna BoAbl nonApHaa? Kakue yacTuubl Ha3biBaloT gunonamm?

43. OnumwwuTe Npouecc pacTBOPEHNA BeLEeCTB B BOJe.

44. Tloyemy nNpu pacTBOPeHUW BellecTB MOMNOLWAeTCA WU BblaenaeTca Te-
nnota? OT yero 370 3aBUCKT?

45 K kakum npoueccam — GU3MYECKMM NN XMMUYECKM — OTHOCUTCA Npo-
uecc pactBopeHna? OTBET NoACHUTE.

46. Kakme dakTopbl 1 Kak BIMAIT Ha CKOPOCTb pacTBOpeHA BellecTs? Kakne
ycnoBua HeobxoaMMo co3faTtb ANA YCKOPEeHMs npoLecca pacTBopeHns?

47. MOXHO N1 BbIAENUTb KPUCTANIN3aLMOHHYI0 BOAY 3 KpUCTaorMapaTos?
Kakum obpazom?

3apaHuna ana yCcBO€HNA matepuana

48. Kak oTnunTb KpucTannoruapat oT 6e3BogHoi conu?

49. CocTaBbTe ypaBHEHWUA peaKkuuil, MPOTEKaWNX NPU NPoKannBaHUn rnay-
6epOoBOI CONMN U KPUCTANTNYECKON COABI.

50. MarHuin cynbdpat obpasyeT KpucTannormgpat, KOTOPbIi Ha3biBAlOT aHr-
NIMACKOWN CONMbi0. YUEHUK pacTBOPWUS aHMMNCKYl0 conb maccom 1,23 r
B Bofle 1 fobaenan pacteop Gapuii xnopuaa Ao 3aBeplueHMA npouecca
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ob6pa3oBaHMA ocagka. Macca ocagka nonyumnace 1,165 r. Onpepenute co-
CTaB aHIMNUNCKOW COMN.

51. Onpegenute dopmyny KpucTannoruapata HaTpuin KapboHaTa, ecnv u3-
BECTHO, UTO MPU NPOKaNMBaHUM 3TOroO BellecTBa maccon 14,3 r ero macca
yMeHbLUniacb Ha 9 T.

52. B HapogaHbIX CKa3Kkax BCTpeyaeTca CUTyaLms, Korga repor BbKMMaeT Bogy
N3 KaMHs. BO3MOXKHO N Takoe C XMMUYECKOWN TOYKU 3peHns?

53. Kak Bbl cuMTaeTe, OTIMYAETCA NN MeXaHN3M PacTBOPEHUA MONEKYNAPHbIX
N NOHHbIX BelyecTs? BellecTBa C KakMm TUMOM CBA3W Jlyylle pacTBOPAIOT-
ca B Boge? OTBeT 060CHyWTE.

§ 5. NoHATMe 0 BOAOPOAHON CBA3MN

BcnomHuTe: Kak o6pa3yeTc;1 KOBaJ1IeHTHaA CBA3b.

lNoHATHEe O BOOOPOAHOW CBA3W

Buaropapsi mOJISPHOCTH U 9JIEKTPOHHOMY CTPOEHUIO MOJIEKYJI BOABI MEYKTY
HUMU 00pasyeTcs OCOOBIM THII XUMUYECKOH CBASU — 6000P00HAA C6A3b.
B otimune or ViKe M3BECTHBIX BaM THUIIOB XUMHIYECKON CBfA3U, BOAOPOAHAA
CBSI3b SIBJISIETCA MEYKMOJIEKYJISPHOM, TO eCTh 00pasyeTcsl MeKAy MOJIEKYJIaMU.

BcroMHUM 9/IEKTPOHHOE CTPOEHUE MOJIEKYJIBI BOABI, KOTOPOE MBI pac-
cMaTpuWBaIu eife B 8 Kjacce: Ipu 00Pa30BAHUYU MOJIEKYJIBI BOABI MEXKIY
aromamu OKcureHa m I'maporeHa BO3HUKAIOT IBe O0INue 3JeKTPOHHBIE
rmaphbl, ONpPee/IAlie KOBAJIEHTHYIO CBA3b B MOJIEKYJie BOAbI. IIpu sTOM
y aroma OKcurena erre OCTAalOTCS [Be HeIo[eJIeHHbIe 9JIeKTPOHHbBIE aphl:

H- + «0: — H:O:
" H
H
IATU 9JIeKTPOHHBIE ITaphl 00PA3yIOT MOBLIMIEHHYIO 3JIEKTPOHHYIO IIJIOT-
HOCTb BOKDPYTr aroma OKcureHa u II0O3BOJIAIOT €My B3aHMOJIEMCTBOBATH
C APYrUMHU YacTUIaMU (MOHAMMU WUJIW MOJEKYyJaMH), ¥ KOTOPBIX «aedu-
IUT» 9JIEKTPOHHON MJIOTHOCTHU. B MOJIeKyJie BOABI CBA3L MEXKIY aTOMOM
I'ugporena m OKcureHa oueHb MOJIAPHAS, TO €CTh OOIHe 3JeKTPOHHBIE
mapbl 3HAUUTEJIBHO CMeIlleHbl B cTOpoHY aTtoma Oxcurema. Biaromaps
9TOMY Ha aToMaXxX ['maporeHa moOsABJISETCA «Ie(PUIIUT» 5JIEKTPOHOB 1 BO3-
HUKaeT HEeKOTOPBIN UYACTUUHLIN ITOJOKUTEIbLHBIN 3apsas.
3uauntr, Mexkay aromom OKcureHa OTHOI MOJIEKYJBI BOABI X aTOMOM
T'ugporena apyroit MOJIEKYJIbI BOSHUKAET AOIIOJHUTEILHOE B3aUMOAENCTBYE:

H:0: + H:0: — H:0: ---- H:0:
H H H H
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H .
5 oo Puc. 5.1. Atombl TugporeHa n OkcureHa
H:0: B MoneKynie Bofbl 06pasyloT BOAOpPOs-
H Hble CBA3W C COCEAHMMM MOMEKyNami

Takoe B3amMozelicTBUEe HA3LIBAIOT 8000pO0HOIL C843bl10 U 0003HAUAIOT
paxoMm Touek (puc. 5.1). dTa cBA3b HE TaK CUJIbHA, KaK KOBAJEHTHAs, HO
ee JIOCTATOYHO, UYTOOBI YIAEPKUBATH MOJIEKYJIBI BOALI BMECTE.

BopopopaHas cBA3b — 3TO B3aMMOAENCTBME aToma [MaporeHa, coegMHeHHO-
ro ¢ anekTpooTpuLatenbHbiM atomom (OkcnreHa, Hutporena nnm Onyopa),
OLHOW MOJIEKYIbl CO 3HAUUTESIbHO Oonee 31eKTPooTPULaTe/IbHbIM aTOMOM
LPYrovi MonieKy’bl.

e
;o

BnusaHue BO}J,OpO}J,HOIh CBA3M Ha (i)l/l3|/|l-IeCKVIe CBOWCTBA BewecTB

B Boge atom OKcurena 6Jiarogaps IBYM HeIOAeJeHHBIM 3JeKTPOHHBIM
nmapam obGpasyeT CBA3M C aToMaMu ['maporeHa ABYX COCEIHUX MOJIEKY.JI
BOABI. B cBOIO ouepenb aToMbl ['uaporeHa sToit MOJIEKYJIBI 00Pas3yIoT CBSI3U
¢ aromamu OKcuUTeHa APYTUX MOJEKYJ Boabl (puc. 5.2). Takum obpasom
KasKkaas MOJIeKyJia BOABI MOXKeT 00pa3oBaTh IO UYeThIpe BOAOPOIHBIE CBA3U
C IPYTUMHU MOJIEKYJIaMHU BOJbI. ITO O0YCJIOBIUBAET clelnupruyecKue cBoii-
CTBa BOIBI: B TBEPJOM COCTOSHUU ILJIOTHOCTH JIbIa MEHbIIE II0 CPAaBHEHUIO
C JKUIKOM BOMOIi, II09TOMY IPU 3aMep3aHUl Bojaa paciuaupsercs (puc. 5.3).

Bioaromapsa mOTOMHUTEIHLHOMY CBSA3BIBAHUIO MOJIEKYJ BOJOPOIHBIMU
CBA3SIMM Bofia obJsiaflaeT aHOMAJIBHBIMU (hUBUUECKUMHU cBodicTBamu. Taxk,
MOJIEKYJISIPHBIE BelllecTBa C HeOOJBIITUMU MOJEKYJIAPHBIMU MaccaMu UMe-
OT HUBKUWE TeMIepaTypbl KUIEeHUs U IaBjieHusa. Ho 6aarogapsa BomOpO-
HBIM CBA3AM y BOJBI aHOMAJBHO BBICOKAA TemIlepaTypa Kunenus (M, = 18,
txun. = +100°C) mo cpasHeHMIO, Hampumep, ¢ Kucjaopogom (M, = 32,

tyun. = —183°C), ruaporeH cyabpuaom

(M, = 34, tyu. = —60,8°C), ruaporen

wopuaom (M, = 128, tyun. = —35,4°C).

Cpenu sTUX BeIECTB Y BOABI MOJIeE-

KyJBI caMble JIeTKHe, a TeMmIepa-

Typa KWUIIeHWsS — caMad BbICOKasd,

Puc. 5.2. Kpucrannnueckne peletku IIOCKOJIPRY  Ha paspyEHeHI/Ie AOTIOJI
TBEPAOI BOAbI: KaXaas MoneKyna HUTEJBbHOT'O0 B3aMMOAENCTBUS HYKHO
ob6pasyeT Nno yeTbipe BOLOPOAHbIE CBA3N GoJibllle 9HEPTUU ([JOMOJHUTEIbHBIN
C COCEAHVMY MOJIEKYIaMK "HarpeB). Hamnune BOZOPOAHBIX CBA-
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a 6

Puc. 5.3. B xuaKol Bofile MOJeKy/bl PacroNoXKeHbl HeynopAJOUeHHO U 63K Apyr K Apy-
ry; BO JibAly MOJIEKy/bl PacroioXeHbl YNOPAJOYEHHO U Ha GOsblUeM PacCTOAHMM, MOSTOMY
nep nerye Bogbl (a). Mpu 3amep3aHUM BoAa paclUMPAETCA, B pe3syfibTaTe Yero 3akpbiTas
CTeKNAHHaA OyTbiiKa, NOSHasA BOAbI, B MOPO3uiKe nonaetca (6)

3eil 00ycIoBaMBaEeT GOJIBIIIOE ITOBEPXHOCTHOE HATSMKEHUe BOJbI, Oarogaps
yeMy MHOTHE HaceKoMble CIIOCOOHBI ITepeMeIraTbecs M0 Boje.

BosMmosxHOCTBIO 00pa30BaHUA BOJAOPOJHBIX CBA3€l ¢ MOJIEKYJIaMu APY-
TUX BeIleCTB, KOTOPbIe TaKiKe CIIOCOOHBI 00pasoBLIBATh TaKUe CBS3WU,
00BACHSETCS XOPOIas PaCTBOPUMOCTb MHOT'MX BeIleCTB B BOE: CIIUPTA,
caxapa, alleTOHa, YKCYCHOI KMCJIOTBI U AP.

Hanuune m0OMOJMHUTEIBHOIO CBA3BIBAHUSA MOJIEKYJI BOJZOPOAHBIMU CBSI-
3 MM TaK/Ke IPUBOAUT K AHOMAJIHBHO BBICOKOI TEIJIOEMKOCTU BOIBI: UTO-
Obl YCKOPUTH TEILJIOBOE ABMKEHNEe, MOJIEKyJiaM HeoOXOIUMO 3HAUNTEIHHO
6osbIrie TeraoThl. Taxkasg 0COOEHHOCTL BOABI MMeEeT OOJbIIIoe 3HaueHue IJIa
dopmMupoBanuA KanMata 3emun. BOsmsu Mopeil M OKeaHOB KJIMMAT MATYeE,
yeM B IIeHTPe KOHTHHEHTOB.

BomopoaHyio ¢BsA3b MOTYT 00pPa30BbIBATH HE TOJBKO MOJIEKYJIBI BOABI, HO
W MOJIEKYJBI NPYTUX BeIecTB: HeopranwdecKux (ruzaporeH guyopuna HF,
amvuarka NHg u 1p.) u oprann4ecKux (3THJIOBOTO CIMPTA, aIrleToHa, YKCYC-
HOUM KUCJIOTBI U JIp.), UYTO OOBSICHSET WX XOPOIIYI0 PaCTBOPHUMOCTH B BOJE.

Biarogaps BOZOPOAHBIM CBS3AM MOJIEKYJIBI GEIKOB M HYKJIEMHOBBIX
KHCJIOT MMEIOT CIMpajbHOEe CTPOeHWe, O UeM BBl MOApoOHee y3HaeTe Ha
YPOKax OMOJIOTHM U IIPU U3YUCHUN OPraHUUYeCKOl XMMMUMU.

A
I _C?\ KnioueBasa nges

BO}J,OpO,D,HaFl CBA3b — 0CO6bLIN TWN MEXMONEKYNAPHOIo B3aummogencreua. Ha-
nnyme BOAOPOAHbIX cBAzen o6ycnosn|/|BaeT aHOMaJlbHble (I)VI3I/I‘-IeCKI/Ie cBOW-
CTBa BOADbl, a TakKXXe PacTBOPMMOCTb MHOIMX BeLLeCTB.

0 KoHTponbHble BONpPOCHI

54, Kakylo cBA3b Ha3blBaloT BofoponHon? bnarogapsa uemy oHa obpasyetca?
55. Kak BnusAet Hanuuve BOJOPOAHONM CBA3N Ha Gr3NYECKMe CBOWCTBA BOAbI?
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56. CpaBHUTe npuiBefieHHble B TeKCTe naparpada MonekynapHble Macchl Co-
elVHEHUI 1 UX TemnepaTypbl KuneHus. Kakon ¢akT cBuaetenbcTeyet
O HanMynv BOJOPOAHOW CBA3M MeXAy MosieKynamMm Boabl?

57. Tlouemy BO3MOXKHOCTb 06pa3oBaHVA BOAOPOLHOW CBA3M BAMAET Ha pac-
TBOPMMOCTb BeLLecTB, TeMNI0eMKOCTb U NMOBEPXHOCTHOE HaTAXKeHmne BOAbl?

S

3apaHuna ana yCcBO€HNA matepuana

58%. icnonb3ya nnacTunuH nnm Apyron mMatepuan, U3roToBbTe MOAENN mMone-
Kyl BOAbl N COEAUHUTE X BOJOPOAHbIMI CBA3AMY, KaK MOKa3aHO Ha pu-
cyHKe 5.2. [lo BO3MOXKHOCTW CO3[jafiTe KOMMbIOTEPHYIO MOZeNb.

59%, B nonofHWTENbHbIX NCTOYHUKAX HagMTe MHbOPMaLMio O BAUAHMM BOLO-
poAHO CBA3M Ha ¢U3MUeCcKe CBOVCTBA BELLECTB 1 €e posib B Bronoru-
YecKnx cucTemMax.

§ 6. PactBOopuMocCTb BeLiecTs

PacTBOpMMOCTb BeLecTB

CIocoOHOCTH BeIIeCTBa PACTBOPATHCS B BOZAE HA3LIBAIOT PACMEOPUMO-
cmwro. IIo pacTBOPHMOCTH BeIlleCTBA YCJIOBHO AEJISAT HA XOPOIIO PACTBOPH-
Mble, MaJOPacTBOPUMbIe U MPAKTUYECKN HEepacTBOPUMBIE (cxema 3).

Cxema 3. Knaccuduranusa BelIecTB II0 PACTBOPUMOCTH B Boje

| BewectBa |
| PacTtBopumbie | | ManopacTBopumbie || MpakTryeckn HepacTBOpUMbIE |
PactBopAeTca cBbiwe 11 PactBopsetca o1 0,01 po 11 PactBopAeTca meHee 0,01 r BeLue-
Bewecta B 100 r Bogbl BewecTtBa B 100 r Bogbl cTtBa B 100 r Boab!

( wnacknvo, ) ( caso,caoH), ) ( Baso, caco, AgCl )

Ecnu B pacTBope B pesyJsibTaTe XMMUUECKON peaKkInu o0pasyeTcs Berre-
CTBO MAJIOPACTBOPMMOE MJIN IPAKTUUYECKN HEPACTBOPMMOE B BOJE, TO OHO BbI-
majiaeT B BU/e OCAJKa — PACTBOP TEePSeT IPO3PAYHOCTb, CTAHOBUTCS MYTHBIM.

PaCTBOpI/IMOCTB HEKOTOPBIX HEOPraHMYEeCKMX BEIIECTB B BOJE€ IIPUBEECHA
B TabJIMIle PACTBOPHMOCTH KHCJIOT, COJIeH m THAPOKCcHIoB (cMm. (popsai 2).

M penenbl pacTBOPUMOCT BELLECTB

ITomaBnsaiomiee OGOJBIIMHCTBO BEIECTB OTPAHWYEHO PACTBOPUMBI
B PaA3HBIX PACTBOPUTENAX. KOJIMUECTBEHHO UX PACTBOPUMOCTH BBIPAXKAIOT
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YUCJIOM, KOTOPOE MOKa3biBaeT HAMOOJIBIIIYI0 MAaccy BeIlecTBa, CIIOCOOHYIO
pactBoputrhcss B 100 © pacTBOPUTENS HIPU OHPEIEJIeHHBIX YCJIOBUAX. ITY
BeJINYNHY HA3BIBAIOT KOIPPUUUEHMOM PACME0PUMOCMU, WJIN IIPOCTO
pactBopumocThio. Hampumep, B 100 r Boger mpu 20°C MOXKHO pacTBoO-
puth He Gonee 32 r KNO,, 86 r NaCl, 0,25 r CaSO, u Tonsko 0,007 r
CaCOg. Itn naHHBIE MOYKHO HAWTU B CIPABOYHUKAX.

O6paTuTe BHUMaHMEe: KAJbIIUA KapOOHAT, KOTOPHLIA CUUTAETCS IpPaK-
TUYEeCKU HEePaACTBOPUMBIM, Ha CAMOM Jejie B He3HAUUTEJIbHOM KOJUYECTBe
MepexoauT B PacTBop. AOCOJTIOTHO HEPAaCTBOPUMBIX BEI[ECTB HE CYyIIe-
CTBYeT.

Hexoropble :KUAKOCTH, HATIPUMED STUJOBBIN CIUPT, TJUIEPUH, alle-
TOH, CyJab(aTHasa, HUTPaATHAA U YKCYCHAs KUCJIOTHI, HEOTPAHUYEHHO pac-
TBOPUMBI B BOJle — UX MOKHO CMEIIIMBATDH C BOJIOM B JIIOOBIX COOTHOIIIEHUIX
(puc. 6.1). BersuH, KepocuH, MAacCJ0, XJOPO(POPM U MHOTHUE APYTHe KU~
KOCTH PacTBOPUMBI B BOJle HEBHAUUTEIHHO, ITOATOMY UX CUUTAIOT IPAKTH-
YeCKU HepacTBOPUMBIMHU. K/ TaKyI0 "KUIKOCTh, HAIIPUMEP PACTUTEIHLHOE
MAacJio, BBLIUTH B BOAy W B36osTaTh (puc. 6.2, a), To uepe3 HEKOTOpPOe Bpe-
MsA 00pas3yoTeA ABa OTAEJbHBIX CJI0A — BEPXHUM (MacJo) 1 HIKHUHI (Boaa)
(puc. 6.2, 6). O TakMX KUAKOCTAX TOBOPAT, UYTO OHU HE CMEIIIUBAIOTCAH.

Tassl TaksKe CUIBHO OTJIMYAIOTCA IO pacTBopumocTu. Hambosee pacTBo-
puMbl B Bofie ruzipored xjopun HCl u ammuax NH,. IIpu Temnepatype 0°C
u aTMocepHOM maBjieHuU B 1 J1 Boabl MOKHO pacTBopuTh 500 J1 rugporen
xjopuma u 1200 1 ammuaka! PacTBopuMoCTh APYTUX T'a30B B BOJEe 3HAUM-
TeJbHO HUKe. TaK, Ipu Tex Ke YCJI0BUAX B 1 JI BOABI PACTBOPSAETCS JIKIIH
1,7 1 yriekwucJsoro rasa, 50 mu Kucaopozga, 23 ma asora u 21,5 M Bogopo-
na. Haumenee pacTBOPUMBIM I'a3oM siBJsgeTcs reauit — 9,7 mua B 1 o1 BOBI.

=
—r

Puc. 6.1. CnupT ¢ Boaoii a 6
obpasyeT pactBop — ofHO-  Pmc. 6.2. SMynbcuA B Bofle HeCTONKas: nocsie BCTPAXMBaHUA (a)
pofHyto cmecb yepes onpeaeneHHoe Bpema XUAKOCTM pacciamsatotca (6)
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Puc. 6.3. 3aBMCUMOCTb pacTBOpU-
MOCTU HEKOTOPbIX TBEPAbIX BELLeCTB
OT TemnepaTypbl: d — y 60nbLIMH-
CTBa TBEpAbIX BeLLeCTB pacTBOPW-
MOCTb YBEeNNUMBAETCH; 6 — Y HEKO-

TOPbIX — 3aBMCMMOCTb CJIOXHas

PacTtBOopMMOCTb,
B M1 Ha 1 n BoAbl
N
o
N

=

0 20 40 60 80 100

Temnepatypa, °C

Puc. 6.4. 3aBNCUMOCTb PaCcTBOPUMOCTY

HeKOTOpbIX ra3oB OT TemrepaTypbl

3aBUCMMOCTb PacTBOPUMOCTHU
BewecTB OT TeMnepatypbl

PacTBOPMMOCTSL BeIECTB B3aBUCUT OT
TeMIepaTypbl. ¥ OOJILIIMHCTBA MmeEepobLx
8ew,ecma C TIOBBIIIIEHUEM TeMIIepaTyphbl OHA
3aMeTHO yBeJmumBaercsa. IloBapeHHas Coyib
IIOUTU OJWHAKOBO PACTBOPAETCA B XOJIOJ-
HOM M ropAYeil Boje, a W3BECTh U TUIIC
JIyUIlle PaCTBOPUMBI B XOJIOJHOI BOJE.

IIpu moBbIIEHNH TeMIIEPATYPHI PACTBO-

PUMOCTB:

* TBEPJBIX M JKUJKUX BeIleCTB yBeJNUU-
BaeTcHd;

° I‘a3006pa3Hbe BelleCTB yMeHbIIIaeTCd.

IKCIIepUMEHTAIbHO YCTAHOBJIEHO, UTO
npu temieparype 0°C 8 100 r Bogbl MOXKeT
pacTBOpUThCS He OoJsiee 13 © KaauiiHO# ce-
autpbl KNO,;, mpu 40°C — 64 r, a npum
100 °C — 244 r. 3aBUCHUMOCTL PaCTBO-
PUMOCTHU OT TeMIIepaTypPhl OTOOPAKAIOT Ha
Kpusblx pacmeopumocmu (puc. 6.3).

PacrBopuMocTbs 2a3000pa3Hblx &e-
wecme, HaOOOPOT, C IOBBLIIIIEHUEM TEM-
mepaTypsl ymeHbItaerca (puc. 6.4). Ecau
XOJIONHYIO BOJOMPOBOAHYIO BOJY HAarpe-
BaTb, He NOBOAA [0 KHUIIEHWs, TO Ha IHE
U CTEHKax cocyja o0pasylTca IIY3bIPbKU
BO3[IyXa, KOTOPBIN OBLI PAcTBOPEH B BOJE
U HavaJl U3 Hee BbIAeIATHC.

3aBMCUMOCTb PacTBOPUMOCTU
BeleCcTB OT AaBNeHus

B orinume oT KUAKOCTEN W TBEPIBIX
BeIIeCTB, PACTBOPUMOCTL Ta30B 3aBUCHUT
OT [aBJIEHWs: rasbl 3HAUUTEJHLHO JIydIlle
PACTBOPSAIOTCSA IIPU IIOBBINIEHUU [JaBJIe-
uus. CKopee Bcero, BaM IPUXOAUJIOCH OT-
KpPBIBAaTh OYTHLIKY C Ta3WPOBAHHOU BOIOM.
B mporrecce mpuroToBieHnsa ra3upPoOBaHHBIX
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HaAaIIMTKOB BOAY HACHIIIIAIOT YyIJIe-
KHCJIBIM I'a3OM IIPH ITIOBBIIIIE€EHHOM
IaBJieHUU, a OYTBLIKY TrepMeTud-
HO 3aKpbIBaOT. IIpm OTKpBITUU
OYyTBHLIKK [OaBjeHne B Heil IIOHU-
JKaeTca J0 aTMochepHOro, pacTeo-
PUMOCTB YIJIEKHCJIOTO Ta3a Pe3KOo

IIpu moBBINIEHUM TaBJIEHHS PACTBO-
PHMOCTB:

TBEPABIX W JKUJKUX BEIIECTB IIPaK-
TUYECKU HE MEHSIEeTCSH;
raso00pasHbBIX BEIECTB YBEJIUUYMBA-
ercs.

YMEHBITIaeTCA 1 N30BITOYHBIN YIJIEKUCIIBIN ra3 HauMHAeT OyPHO BBIJEIATHCS.

Ewe anxummkn cpopmynmpoBanvt OaUH 13 FaBHbIX MPUHLUMUMNOB, ONpeaenaiowmx
pacTBOPMMOCTb BELLECTB: N0006HOe pacmeopsaemcs 8 Nn0006HoM. OCHOBbIBasACb Ha
3TOM NPVHLMME, MOXXHO OOBACHUTH, MOYEMY HEKOTOPble BellecTBa PacTBOPATCA
B OAHOM pacTBopuUTeNie U He PacTBOPAITCA B APYroM. BelyecTs, KoTopble pacTBo-
pAanucb 6bl abCONMIOTHO BO BCEX PAcTBOPUTENAX, He CyllecTByeT. Tak, NnonAapHble
BELLECTBA XOPOLIO PACTBOPSAIOTCA B MOJIAPHbIX PAaCTBOPUTENAX (BOAA, STUMOBBIN
CNUPT 1 Ap.), Xy>Ke PacTBOPAIOTCA B MaNoMNoNApHbIX (QLeTOH 1 Ap.) Y NoYTh He
pacTBOpAOTCA B HeMmonsApHbIX (6eH3on, netponeliHbii 3dup n ap.). Hanpumep,
caxap XOpoLllO pacTBOpsAeTcA B Boje W BooOLlle He pacTBopaeTca B GeHsone.
Hao6opoT, HenonspHble BeLiecTBa XOPOLWO PACTBOPAIOTCA B HEMOMAPHLIX pac-
TBOPUTENAX U MAOXO — B NOAAPHbIX. Hanpumep, cepa HepacTBoprMa (1 paxke
He CMauuBaeTcA) B BOAe, HO XOPOLIO pacTBopsAeTca B HeH3ore.

Bo Bpemsa a3maTckoro noxoga BecHom 326 r. O H. 3. BOWCKO AnekcaHgpa Ma-
KeAoHCKoro gowso ao 6eperos pekn MHE. Ho, monae Ha TeppuTtopuio MHauu,
conpgatbl Hayanu 6oneTb KuwedHbiMM nHbeKumaMK. OfHaKo OblIo 3aMeveHo,
YTO BOEHAUaNbHUKWU GONenn pexke, Yem Conpathbl, XOTS B MOXOLAX BCE KW
B OfVHaKOBbIX ycnoBusax. Tonbko Yepes 2000 fieT CMOr 06bACHUTL 3TOT GaKT:
PsAAOBble BOUHBI MUK 13 ONOBSHHBIX Yall, a Y HaYanbHUKOB 6binn cepebpsHble.
A cepebpo, XoTA 1 B M13EPHOM KONMYECTBE, PAacTBOPSETCSA B BoAe, NpuiaBas
en 6akTepuumnaHble CBONCTBa (B TakoW Bofe mnormbatoT 6aktepun). C XIX Beka
[0 OTKPbITUA aHTMOMOTUKOB TaKylo BOAY UCMOSIb30Banv A5 NPOMbIBaHUA pPaH.

KnioueBasa nges

HekoTopble BellecTBa HeOrpaHWUeHHO PacTBOPAIOTCA B BOAE, HO Y 6GOMbLUMH-
CTBa BeLYeCTB PaCcTBOPUMOCTb OrpaHuueHa. 1o 3To XapaKTeprcTrKe BbiAensoT
pacTBOPUMbIE, MAIOPACTBOPUMbIE U MPAKTUYECKM HEpPaCTBOPUMbIE BeLLecTBa.

KoHTponbHble BONpOCHI

60. MNpviBeanTe NpPYMEPbI PACTBOPUMbBIX Y HEPACTBOPUMbIX B BOAE KUCIOT.
61. Ha3oBuTe HEpacTBOPUMbIE, MANIOPACTBOPVIMbIE 11 PACTBOPUMbIE COMU.
62. Kakuvie Bbl 3HaeTe XUAKOCTU U rasbl, XOPOLIO pacTBOprMble B BoAae?

63. an/IBeAVITe nprmMmepbl BeWECTB, PAaCTBOPUMOCTb KOTOPbIX NMPW Harpesa-

HUK: a) YBENNUMNBAETCH; 0) YMeHbLUaeTCA; B) MOYTN HE MeHAeTCA.
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@ 3agaHua anAa ycBoeHMA matepuana

==  64.
65.

66.

67.

68.

69.
70.

71.

72.

73.

74,

75.

76.

Mouemy akBapmMyMmbl HENb3A HaMOMHATb KUMAYEHON BOJON?

B Boay cnyuaiiHo nonan 6eH3uH. Kak ero MoXHO oTgennTtb oT Bogbl? by-
JeT N BoAa MMeTb 3anax 6eH3uHa, ecny pasfeneHne NpoBOANTb MyTem:
a) oTcTamBaHua; 6) auctunnauyum?

Kakue 13 razoB — Kucnopog, rmgporeH xnopug, a3oT, aMMuak, reanim —
MOHO cobMpaTb: a) Hag BOAOW; 6) TONIbKO BbITeCHEHMEM BO3gyxa? Mouemy?
Mo kpuBoW pacTBOpMMOCTU (puc. 6.3) onpepenuTe, Kakylo Maccy conm
MOXHO pacTBopuTb B 1 Kr BoAbl: a) apreHTym(l) HuTpaTta npu 0°C; 6) Ha-
Tpui H1TpaTa npu 20°C; B) kynpym(ll) cynbdata npu 30°C; r) nnomoym(ll)
xnopuga npu 100°C; g) kanun Hutpata npu 10°C n 50°C.

Mo pucyHKy 6.3 onpepgenuTe: a) COfb C HaUMEHbLUEN PacTBOPUMOCTbIO;
6) cosnb, PAaCTBOPUMOCTb KOTOPOI Haubonbwasa npu 0°C 1 20°C; B) conb,
pacTBOPMMOCTb KOTOPOW Haubonee 3aBUCUAT OT TemmepaTtypbl; ) COfb,
pPacTBOPMMOCTb KOTOPOW HauMeHee 3aBWCUT OT TeMrepaTypbl.

Mo pucyHKy 6.3 cpaBHUTE pacTBopuMOCTb Kynpym(ll) cynbdata n Hatpuii
xnopuga npu Temneparypax 20°C n 80°C.

B Boge npu 80°C pacTBOpMAM MakCManbHOe KONMMYeCTBO HaTpUiA HUTpaTa.
PacTBop oxnagumnu O KOMHaTHOW TemrnepaTypbl. YTo MOXKHO Habnogatb?
Mpy M3roTOBNEHUN CUNIBHOTa3NPOBAHHOW BOAbl B OAHON OyTblike 06be-
MoM 1 11 pacTBopAT okono 1600 mn yrnekncnoro rasa. B Takon oTkpbiton
6yTblfIKe B PacTBOPEHHOM COCTOAHWUM OCTaeTcA okono 880 mMn yrnekuc-
noro ra3sa. Kakoil o6bem yrnekucioro rasa BblAENUTCA NPU OTKPbIBaAHNM
6y TbINKN CUIIbHOTa3nPOBaHHOM Bofbl 06bemoM 1 n? bonblue nnu meHblue
rasa BblgenuTca, ecnun GyTbKy nNpeABapuUTeNbHO OXNagnTb? HarpeTb?

B nabopatopun nepep 3aHATAEM MO XUMUYECKUM CBOWCTBAM YrieKnCIo-
ro rasa nNnpuUroToBWUAM NM3BECTKOBYIO BoAy. Ana sToro B Boge maccon 150 r
pacTBOPUAN MaKCMManbHO BO3MOXHOE KONMYECTBO KaNlbUuii rMapoKcmnaa.
Bbluncnnte, Kakylo MakcMMarbHYlO Maccy ocafika MOMHO MONyuYUTb Mpu
NPoNycKaHWW YrNeKNCoro rasa 4yepes MPUroToBAEHHbIN pacTBop. [nA
pacuyeToB BOCMONb3yNTeCb MHPOpPMaLMen 13 pucyHka 6.3, yunTbiBas, uTo
TemnepaTtypa B nabopatopum 6bina 20°C.

Mpn KOMHaTHOW TemnepaType B Boge 06beMoM 1 N MakCMManbHO PacTBO-
pseTca 6,3-1073 Monb Gapuin dpiyopuaa. Bolumcnute maccy Takoro Konuue-
cTBa BelyecTBa bapuin nyopuraa.

Mo matepuanam naparpada onpefenute, Kakumu BellecTBamu (pacTso-
PUMbIMY, ManopacTBOPUMbIMW UNN NPaKTUYECKN HepacTBOPMMbIMK) AB-
NATCA: a) ammuak; 6) yrnekucnbliin ras; B) Kucnopop. OTBeT moscHUTE.
Mo pucyHKy 6.3 onpefenuTte, Ha CKONIbKO Gorblue (Mo Macce) Kanuin HATpa-
Ta MOXHO MaKCMManbHO pacTBopuTb B 100 r Bogbl Npy Temnepatype 60 °C,
yem nipu 30°C.

Mpepnoxnte nnaH sKCNeprMMeHTa ANA onpefeneHna pacTBOPMMOCTU Be-
wecTBa B Boge. Kakue nsmepeHuns Bbl JOMKHbI NPOBECTU ANIA AOCTUXKEHNA
uenn? Kakme daktopbl 6yayT BAUATb Ha TOYHOCTb SKCMEepUMeHTa?
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KOHUEeHTpMpPOBaHHble 1 pa3baBfieHHble PacTBOPbI

B xuMuu pacTBOPHI YCIOBHO Pa3AessioT Ha KOHUECHMPUPOBAHHbLE T PA3-
oasnieHHble. PacTBOP, B KOTOPOM COIEPKUTCS MHOT'O PACTBOPEHHOI'O BEIIeCTBA
U, COOTBETCTBEHHO, MaJI0O PACTBOPUTENIS, HA3HIBAIOT KOHYEHMPUPOSAHHbLW
(puc. 7.1). Hanpumep, paccosi — 3TO KOHIIEHTPUPOBAHHBIA PACTBOD IOBa-
PeHHO cosu, a caXapHbIil CUPOIl — KOHIIEHTPUPOBAHHBIN pacTBOpP caxapa.
B pa3basénennom pacTBOpe COZEPIKUTCA MAaJI0 PACTBOPEHHOTO BeIIECTBA.
ITomcoseHHBIN CYIT U HeCJaAKUM yail ¢ caxapoM — pasdaBJIeHHbIE PACTBOPHI.

XOopOoII10 M3BECTHHIN BaM YKCYC SBJISIETCS BOAHBIM PaCTBOPOM YKCYCHOI
KHCJOThI. Ero BBIDYyCKAOT pasanuHoii KouieHtpamuu (ot 4 mo 12 %),
00s13aTeIbHO YKas3biBasl ee Ha STHUKeTKe (puc. 7.2).

YeTKOol IpaHUIlbI MEXKAY KOHIIEHTPUPOBAHHBIMY U pPas0aBIeHHBIMIU pac-
TBOpPaMH He CYIIECTBYeT, KaK He CYIIeCTBYeT TPDAHUIIbI MEKAY MOHATUSIMU
«MaJIO» U «MHOTO0». VIHOT/Ia CUMTAIOT, YTO B KOHIIEHTPUPOBAHHOM PACTBODE
Macchl PACTBOPEHHOI'0 BEIECTBA M PACTBOPUTENS MOJMKHBI OTJIMYATHLCS HE
6osee uem B 10 pas, T. €. KOHIIEHTPHUPOBAHHLIN — 5TO PACTBOP C MAacCCOBO
IoJieii pacTBopeHHOro BermectBa 6osiee 10%.

HaCbILLLeHHbIe N HeHacCblWEeHHbIE PaCTBOPbLI

PacTBOp, B KOTOPOM BeINECTBO €Ile MOKET PACTBOPATHCA IIPU OIIpe-
JleJIEHHOH TeMIlepaType, Ha3bIBAIOT HeHacblujeHHbim (puc. 7.3, a, c. 40).
HenacellieHHBIM, HAIpUMep, OyAeT PacTBOp, MOJYyUYeHHBIN Ho0aBIeHUEM
5 r moBapeHHOI coysu (IpuMepPHO ofHA uaiiHad JokKa) K 100 r BoObI.

PacTBOp, B KOTOpOM IIpH OIpPeAeJeHHON TeMIepaType BeIlecTBO
0oJIbIlle He pacTBOPAETCSA, HA3BIBAIOT HacbluWeHHbLMm (puc. 7.3, 0, c. 40).

KoHueHTpupo- Paz6aBneHHbIN

HHbIN Tl T
BaHHbIA pacTBoOp pacTtBop a 6 s

Puc. 7.1. KOHUEHTPVPOBAHHbIi Puc. 7.2. PacTBOpbl YKCYCHOW KUCIOTbI Pa3finyHOM
1 pa3baBfieHHbI PacTBOPbI OT/NYA- KOHLeHTpauumn: a, 6 — pa3baBfieHHble PaCcTBOPbI
I0TCA KOJIMYECTBOM YacTUL, PacTBoO- (CTONOBBIN UNN AGMOYHBIA YKCYC); 8 — KOHLEHTPU-

PEHHOro BellecTBa B pacTBoputene pOBaHHbIN pacTBOpP (YKCycHaa 3CCeHUmsA)
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a 6 8
Puc. 7.3. PacTBopbl pa3HOW KOHLEHTPALMW: a — HeHaCbILWEHHDbIV pacTBOp (fo6aBneHHble
KPWCTa//IMKM BeLlecTBa CO BpeMeHeM pacTBOPAITCA); 6 — HacblLWeHHbIN pacTeop (Mpu Ao-
6aBneHMN BeLeCcTBa OHO YXe He PacTBOPAETCA); 8 — MNepechbileHHbIN pacTBop (pacTBOpeHHoe
BELLEeCTBO BbIeNAeTCA M3 pacTBOPa, A0OaBNEHHbIe KPUCTaIMKL YBENMYMBAIOTCA B pa3Mepax)

B HachIIeHHOM pacTBOpe COoAeps:KaHne PACTBOPEHHOI'O BEINECTBA SBJISIETCS
MaKCUMAaJIbHBIM IIPU JAHHBIX YCJIOBUAX. Hampumep, pacTBOPUMOCTD IIOBA-
PeHHOII cosiu IIPpU KOMHATHOI TeMIiepatype cocrasisaer 36 r zua 100 r Boxsl,
cJIelOBaTEJIHHO, IJIA IPUTOTOBJIEHNS HACHIIIEHHOTO PACTBOPA HYKHO PACTBO-
putsb 36 T conu B 100 r Bogbl. Bosibiliee KOJIMUECTBO COJIM IIPU STUX YCJIOBU-
X PACTBOPUTH yiKe HeBo3MO:KHO. Macca aToro pactsopa Oyzer pasua 136 r.

IIpu MemieHHOM OXJIAKIEHUN HACBIIIIEHHBIX PACTBOPOB MHOTUX COJIEH
WJIN TIPU TOCTEIIEHHOM WCIIaPeHWU BOABI M30BITOYHASA COJIb BBIIEJISIETCS
13 PacTBOPa B BUE KPUCTAJIOB WU 00Pa3yeTcss nepecvlileHHblil PacTBOP
(puc. 7.3, 8).

Mpwn onpepeneHHbIX YCIIOBUAX MOXKHO MOMYUYUTb nepe-
CbILLEHHDBIN PacTBOp, T. €. PaCTBOP, B KOTOPOM PacTBO-
peHo BelecTBa 6oblue, YeM MOXeT ObITb pacTBope-
HO Npu JaHHOW TemnepaType. Takre pacTBOPbl OYEHb
HecTabunbHbl Y MPU HEe3HauMTENbHOM BO3[ENCTBUU
«MbITAlOTCA» M3ObITOK BELLECTBA BbILENNTb B OCAfOK.
Hanpumep, nepecbiLieHHbIi pacTBOp HAaTpuWi aueTaTa
Jaxe OT NMPUKOCHOBEHUS K HeMy BblfensieT n36bITOK

COMN 1 NpeBpalLaeTca B CMeCb BOAbl C COMbIO. Kpncrannusayna nepe-
CbILEHHOrO pacTBopa

MaccoBas aonAa pacrtBOpPEHHOIo BelwecTBa
OpnHOll M3 XapaKTEepPUCTHUK PACTBOPOB SABJISAETCA Maccosas 007 pac-
ME0OPeHH020 8eulecmaa, KOTOPYI BBl M3ydasu ele B 7 KJjacce.

.\ MaccoBas 00J14 paCTBOPEHHOIO BeWeECTBa B PaCTBOPE MNMOKA3bIBAET, KaKaA
-
" 4aCTb MacCCbl paCcTBOpPa NPUXoaANTCA Ha paCTBOPEHHOE BELLEeCTBO.
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BcmmomHUM, UTO MacCoBYIO OJII0 PACCUUTHIBAIOT IO (hopMYy.Je:

m(Be1iecTBa) m(Be1ecTBa)

w(selecTsa) = unu W(BeIIecTra) = -100 %

m(pacTBOpa) m(pacTBopa)
ITpu sTom macca pacTBopa paBHa CyMMe MAacC BCe€X KOMIIOHEHTOB
pacTBopa:
m(pacTBopa) = m(BeriecTBa) + m(BObI)

3Hasa Maccy pacTBopa W MAacCOBYIO TOJI0 PACTBOPEHHOI'O BeIlecTBa,
MOXHO BBIUMCJIUTH MACCy PacTBOPEHHOI'O BeIlleCTBa:

m(BelrecTBa) = w(BelecTna)- m(pacTBopa)

Yr0o06bI MIOBTOPUTH, KAK PACCUUTHIBATH MACCOBYIO JTOJII0 PACTBOPEHHOTO
BeII[eCTBa, PACCMOTPUM THUIIOBBLIE 3aauM.

3agaua 1. Beruuciure maccy pacTBopa KHCJIOTBI C MAacCOBOM JoJieit
30 % , xoropeiii cogep:kuT 90 I KMCJIOTHI.

Hano: Pewenue:

m(gucaotrel) = 90 r, | Ilo popmyne niass MmaccoBoii mOJIU
w(xucyaorel) = 30%, | ompenesisieM Maccy pacTBopa:
wiu 0,3 m(BerecTBa)

m(pacTBopa) =
m(pactBopa) — ? w(BerecTBa)
IToxcraBisgeM HaHHbBIE YCJIOBUS 3aadu:
m(pactBopa) = 90r/ 0,3 = 300r.
Omeem: 300r pacTBOpPa KMCJIOTHI.

3Haa cocTaB HACBIIIIE€EHHBIX PACTBOPOB, MOXXHO pacCumMTaTh MaCCOBYIO
JOJII0 BEIeCTB B HUX MJIMW OIIPeaeJiMTb MAaCChl BEIIIECTB OJIAd HUX IIPUIO-
TOBJIEHUA.

3amaua 2. IIpu ompeneneHHOIl Temmepatype B Boae maccoir 100 r
pactBopsaerca peppym(Il) cyabdar maccoit makcumym 26,3 r. BeruucauTe
maccoByio goiio dpeppym(Il) cyabdara B TaKOM HACBHIII[EHHOM pPacTBOPE.

Hano: Pewenue:

m(Boxwl) = 100 v, | Ecam B 100 r Bogbsl MakCcUMaJIbHO PACTBOPSETCS
m(FeSO,) = 26,3 r | ykazaHHasA Macca COJIM, TO Macca HaCBHIIIEHHOTO
pacTBOpa COCTaBJISIET:

m(pactBopa) = 100r + 26,3r = 126,3r.
PaccuuThiBaeM MacCOBYIO TOJIIO COJIM B TaAKOM
pacrtBope:

w(conm) = 26,3r/126,3r = 0,208, uau 20,8%.
Omeem: 20,8 %.

w(comu) — ?
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3amaua 3. Ilo kpuBoit pacrBopumoctu (puc. 6.3) ompemenuTe Mak-
cUMaJbHYI0 pacTBopuMOCTb Kanuii Hutpata npu 20°C u paccuuraiitTe
MacCCOBYIO JOJIO COJIM B TAKOM HACBIIIIEHHOM PacTBOpeE.

Hano:
m(Boxer) = 100 T
m(KNO,) — ?

w(comu) — ?

Pewenue:

ITo rpaduky ompegesnseM, UTO IPU TeMIIeparTy-
pe 20°C B 100 r Bombl pacTBOpsieTCcsa OKOJIO 32 T
conmu. PaccumraeM MaccOBYIO [OJIIO COJIA B TAKOM
HACBIIIIEHHOM PacTBOpPe:

w(conu) = 32r/(100+32)r = 0,242, wiu 24,2 %.
Omeem: 32r, 24,2 %.

3amaua 4. Beruucaure maccesl Kynpym(Il) cyabdara 1 BoAbI, KOTOPHIE
colep:KaTcsa B MeIHOM KyIopoce Maccoi 25 T.

Hdano:
m(CuS0,-5H,0) =
=25r

m(CuS0O,) — ?
m(H,0) — ?

Pewenue:
dopmysia MeTHOTO KyIopoca IT03BOJISAET OIIpere-
JINTHh cTexuomerpuueckue cooTHornenusa Kymnpym(Il)
cyab(daTra m BOALI B HEM: B KYyIIOPOCE KOJITYECTBOM
BeriectBa 1 Moub comep:kutcs KynpyM(II) cyansdar
KOJIMUECTBOM BelrjecTBa 1 MOJIbL M 5 MOJIb BOJIBI.
n(H,0

Urax, n(xymopoca)=n(CuS0,)= %
BerumcauM KoJIMUeCTBO BeIlecTBa KyIlopoca:
m(xymopoca) 25T

n(xkymopoca) = =0,1 mosn

M (xymopoca) 250 r/moiab
Takoe KOJIMYECTBO BEIECTBA MEIHOTO KyIlopoca CO-
mepskut 0,1 mons xynpym(II) cynbspara u 0,5 Moab
Boabl. Macca kynpym(II) cyabdara paBHa:
m(CuS0,) =n(CuS0O,)- M(CuSO,) =
= 0,1Mmo0sb:-160r/M0b = 16T.
Maccy BoaBbI MOYKHO BBIUMCJIUTH KaK Pas3HOCTh
Macc, a MOYKHO C MCIIOJIb30BAaHMEM KOJMYECTBA
BEIIeCTBa BOJBI:
m(H,0) =n(H,0)- M (H,0)=0,5monb-18 r/moub =9r.

Omeem: m(CuSO,) = 16 r; m(H,0) = 9 r.

JluHesucmuyeckas 3adaua

Ha naTblHuM centrum o3HauaeT «LeHTpP», a C NpedUKCOM con- 3TO CJIOBO O3HAYaET «CKorJle-
Hue, cocpefoToUeHme» (cun unu cpeacts). O6BACHUTE 3HAUYEHVE TEPMUHOB KOHLIEH-
TpUyeckune (Hanpumep, OKPY>KHOCTU)», <KOHLEHTPUPOBaHHble (Hanprmep, pacTBOpPbI)»
1 «KOHLIeHTpaLmaA (pacTBOPOB)».
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» PekopacMeHOM Mo pacTBOpUMOCTY B Boae Asnaetca ctubuin(lll) xnopug. Anxm-
MUK/ Ha3blBany 3TO BeLeCTBO CYpPbMAHbIM MacsioM. Mpu 0ObIYHbBIX YCIOBUAX
B 1 N1 BOAbl MOXHO pacTBopwuTb moytn 10 Kr 3TOro BewecTBa. Ewe ogHUm
BMeyaTAoLWyM NPMMepPOM PacTBOPUMOCTU TBEPAbIX BeLecTB ABAAETCA Le3nn
dnyopma: npu 0°C B 1 n Bofbl pactBopsAeTcA 6ofee 5 Kr 3TOro BellecTsa.

+ B ceBepHbIx MOpsAX, rae TemmnepaTypa BOAbl HUXKE, YeM B TEMbIX, XKMBET ropas-
[0 6onblue pbibbl, T. K. PaCTBOPUMOCTb KIC/IOPOAa B XONOAHONW Bofe GosnbLue.

P
o

s

@ KnioueBaa ngen

PaCTBOp, B KOTOPOM BELWIECTBO YK€ HEe MOXEeT pPacCTBOPATbCA npwu onpege-
NIeHHOM TeMmnepartype, Ha3blBalOT HaCbILWEHHbIM, a €Cin BeWeCcTBO ele MOoXeT
PaCcTBOPATbCA, TO PAaCTBOP ABNAETCA HEHACbIWEHHbIM. PaCTBOpr C 60onblIVM
KONM4yeCcTBOM pPacTBOPEHHOro BelwecTBa Ha3biBalOT KOHUEHTPUPOBaAHHbIMU,
a C MmaJibim — pa36aBJ‘IEHHbIMI/I.

3agaHuAa onA yCBOEHUA maTepuana

77. [ante onpepenieHMe MOHATUAM: «PAaCTBOPUMOCTbY», «HACbIWEHHbIA pac-
TBOP», KHEHACBILLEHHDbIV PAaCcTBOP», «Pa3baBNeHHbI PACTBOP», KKOHLIEHTPW-
POBaHHbIN PacTBOP».

78. MOXHO N NPUrOTOBUTb PaCcTBOP, ABNAOWMNNCA OAHOBPEMEHHO 1 Hacbl-
LeHHbIM, 1 Pa3baBEHHbIM? 11 KOHLEHTPUPOBAHHbIM, U HEHACbILEHHbIM?
MpusegnTe Nnprmepsbl.

79. Mo paHHbIM, NpuBedeHHbIM B Mpeablaylwem naparpade, onpegenute,
MOXKHO I MPUrOTOBMTb HacbiweHHbIN npu 20°C pacTBop, ucnonb3ya 10 r
BOAbI 1 MO 1 I coneii: a) NOBapeHHON conu; 6) KanuinHom CennuTpbl; B) Mena.

80. B 100 r Boabl npn 20°C pacTBOpWAN NOBapeHHYI0 conb maccon 32 r. byger
NN TaKOW PACcTBOP: a) HACbIWEHHbBIM; 6) KOHLEHTPUPOBAHHbIM?

81. Kakoi obbem Boabl Heo6xoAMM ANA NPUrOTOBEHNA HACbILWEHHOrO pac-
TBOpa Kanui xnopuaa, Copepaliero 54 r conu, ecnm pacTBOPUMOCTb Ka-
NN XNTIOpUAA NPU AaHHONM Temnepatype cocTtaBnseT 33 r Ha 100 r BoabI?
BblumcnnTe maccy 3Toro pacteopa.

82. [lpwm Temnepatype 60°C B 100 r BOogbl MakcumanbHO pacTtBopsaetca 110 r
Kanuin HuTpata. OnpegenvTe MaccoBylo AOMO COMMU B HACbILEHHOM MpU
3TOW TemnepaType pacTBope.

83. Kakoi o6bem Boabl HEO6XOAVMM ANA MPUrOTOBEHNA HACBILLEHHOrO pac-
TBOpa MarHui cynbdata, cogepxawero 10 r conu, ecim pacTBOPMMOCTb
conv nNpuv JaHHon Temnepatype pasHa 33,7 r Ha 100 r BogbI?

84. B 1 n Boabl npu 0°C n aTMochepHOM [aBfIeHUM PacTBOPSETCA OKOJO
500 n rupporeH xnopuga (H. y.). Bblumcnnte maccoByio Jono rmaporeH
XNopuAa B HacbILEHHOM pacTBope. Kak HY»KHO M3MeHUTb YCNoBUA, YTOODI
nonyuYnTb 605ee KOHLEHTPUPOBaHHbIN PacTBop?
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85.

86.

87.

88.

89*

90%,

91*

Onpepennte MakcManbHO BO3MOXHYIO Maccy Kanui xiopupa, KoTopyto
MOXHO pacTBopuTb B Boge maccon 100 r npu 25°C, ecnu gna npuroTtosne-
HMA HACbILWEHHOro pacTBopa Npw 3TON TemnepaTtype Ha 25 I BOAbI HY»KHa
conb maccomn 8,75 r.

PaccumTaiTe maccy ocafika, obpasytoLieroca npu caMBaHnM pactBopa, Ko-
Topbin cogepxut deppym(lll) xnopua B goctatoyHom KonuyecTse, 1 200 r
pacTBOpa C MaccoBOW Aonen HaTpui rugpokcuaa 0,24.

K pactBopy Kanuin kapboHaTa Maccoi 200 r ¢ maccoBoli gonen conu 6,9%
[06aBNANN XNOPUAHYI0 KMCNOTY A0 MpeKpalleHnsa BblaeneHus rasa. Bbl-
yncnnuTe o6bEM BblAeNMBLIErOCA ra3a (H. Y.).

XnopugHyto Kucnioty maccor 150 r ¢ maccoBon fonen Kucnotbl 3,65 % Hen-
Tpanm3oBanu 6apui rmapokcmaom. Bolumcnnte maccy o6pa3oBaHHON CONN.
Mpy NpUMeHeHUN UMHKA Kak MUKPOYAo6peHus ero fo6aBnAlT B KONM-
uecTBe OKOJO 4 Kr UMHK Cynbdat rentaruapara ZnSO,-7H,0 Ha rekrap.
Bblumcnute maccy 6e3BofHOM conu B 3TOM obpasle Kpuctannorugpara.
Bbluncnnte maccoBylo [ONO CONM B pacTBope, NonyyeHHoM fobaBneHu-
em Bofbl Maccon 500 r: a) K MegHOMy Kymopocy mMaccol 62,5 r; 6) rna-
ybepoBoli conu maccoin 80,5 T; B) KenesHoMy Kynopocy maccon 278 r;
r) maHran(ll) cynbdat rentarngpaty MnSO,-7H,0 maccoi 138,5 .

[ns 06paboTKmM pacTeHMn ncnonb3sytoT pacteop deppym(ll) cynbdpaTta ¢ mac-
coBoit foneit 2%. Bolumcnnte maccol deppym(ll) cynbdata rentarugpata
1 BOAbI, HEO6XOAUMbIE AN MPUrOTOBNEHNA TAaKOrO PacTBOpa Maccoi 1 Kr.

§ 8. DNeKTPONUTbI N HEINEKTPONUTbI. DNEKTpoNnTNYecKas
Anccoymnayms

BcnomHure: 3HeKTpI/I'~leCKVII7I TOK — 3TO HarnpaBJIeHHOE ABUXEHNE 3apPAKEHHDbIX YaCTuL.

MNoHaTHe 06 SNEKTPONUTaxX

B konme XIX Beka ObLIO 9KCIEPUMEHTAIBHO JOKA3aHO, YTO PACTBOPHI
OOJIBIITMHCTBA HEOPTaHUYECKUX COeNUHEeHUM, HallpuMep IIOBapeHHO# coJiu,
COIbI, KAJUNHON CEeJIUTPhI, XOPOIIIO MPOBOAAT dJIEKTPUUEeCKUN TOK. Takue
BeIIeCcTBa HA3BAJIN aJeKMmpoaumamu. A ayucras, TouHee TUCTUILINPOBAHHAS,
BOZA W PAcTBOPHI MHOTMX OPTaHWYECKUX BEIlECTB, B YACTHOCTU caxapa,
STUJIOBOTO CIIMPTA, HE MIPOBOAAT TOK — OHU ABJAIOTCA HEILeKMPOLUMAMU
(puc. 8.1). MHoro coseii, faske HEPACTBOPUMBIX B BojJie, Hampumep Oapuit
cynbdar, IPOBOAAT BJIEKTPUUYECKUU TOK B PACIJIABJIEHHOM COCTOSHUU.

LY BelecTBa, pacTBOPbI UM PacniaBbl KOTOPbIX MPOBOAAT SEKTPUUECKINN TOK,
¥~@ Ha3bIBAIOT MIEKTPONMTaMU, a BELECTBa, He NPOBOJALLME TOK HU B PacTBOPE,
HW B pacniaBe,— HEe3NeKTPOoIUTaMMU.
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HCl NaOH NaCl H,0

Puc. 8.1. PacTBopbl KNCNOTHI, Wenoyn 1 conv NPOBOAAT SNEKTPUYECKUI TOK,
a uncTas Boja — HeT

ITpuHagIEKHOCTEL BeIlleCTBA K 9JIEKTPOJIHUTAM WJIN HEdJeKTPOJIUTAM
OIIpeNessieTCs THUIIOM ero XMMHUUYECKOH CBA3U. JJEKTPOJUTBI — 3TO Be-
IIeCTBa C MOHHOM WMJIN OYEeHb MOJIAPHON KOBAJIEHTHOU CBA3BIO, a HEJJIEK-
TPOJIUTHI — BEIIECTBA C HEIIOJSIPHOM MM CJIAOOMOJIAPHON KOBAJEHTHOMN
cBsasbio (cxema 4).

Cxema 4. Kmaccuduraimus BelleCTB HA 3JIEKTPOJIUTHI M HEIJIEKTPOJIUTHI

| BewectBa |
[
neKTponnNTbI HeanexkTponurbl
PactBopbl unu pacnnaebl NpoBoAAT Hun pacTBOpbI, HX pacnnaBbl He MPOBOAAT
SNeKTPUYECKUI TOK SNEKTPUYECKNI TOK
BellectBa ¢ MOHHOW UM OYEHb NONAPHON BelwectBa ¢ HenonApHon nnm cnabo-
KOBaJIEHTHOW CBA3bI0 NONAPHON KOBaJIEHTHOWN CBA3bIO
HeopzaHuyeckue u opeaHuyeckue cosu, lMpocmeie sewecmsa (Memasnsivl
Kucsomel, wenoqu U Hememarnsiel), KUCZIOMHble OKCUObI,
U OCHOBHble OKCUObI 60/16WIUHCMBO Op2aHUYeCKUX 8eujecms

AJIEKTPOJIUTHI UMEIOT 0O0JIbIIIOe 3HAUCHE B IPUPOE U JKU3HI UeI0BeKa.
OHU cofepsKaTcs BO BCeX JKMBBLIX OPraHM3MAaX, IJe 00ecIIeunBaioT IPOTeKa-
HIe Ba)KHBIX IIPOIleCCOB. Brosornueckue »KUIKOCTHA OpraHm3Ma 4dejloBeKa
IIPEACTABJISAIOT COO0M PACTBOPEI, COAEPIKAIIINE NOHEI, HA KOTOPEIE PACIIafaioT-
¢ BJIEKTPOJIUTEL — COJIN, OCHOBAHUSA, KUCJIOTEI. Pa3Hble MOHBI BBHIIIOIHSIIOT
CBOIO OMOJIOTMYECKYI0 (DYHKIIHIO: YIACTBYIOT B IIpoIleccax MUTAHUS W BhIJE-
JIEHUsI, IepeJaul HepPBHBIX MMIIYJIbCOB, COKPAIIleHnsa MBIIII. Bes s1eKTpo-
JIUTOB HEBO3MOJKHO CYIIIeCTBOBaHIE B pacTBopax MoJjeKyJs 6eakoB u JTHE,
a cjemoBaTeJIbHO, HeBO3MOXKHOI Oblia ObI M JKU3HDb Ha HaIllell IJIaHeTe.



TEMA 1. PACTBOPbI

JneKTponuTnyecKkasa guccoumaumsa

Bam y:Ke M3BeCTHO, UTO B BeIllECTBAX MOHHOTO CTPOEHUSA, HAIIPUMeEP
B IIOBapEHHOM COJIM, €CTh 3apAKEeHHBbIE YACTUIILI — MOHBI. BBI TaKiKe 3HA-
eTe, UTO BJIEKTPUUECKUI TOK — 3TO HAIIPaBJIEHHOE MBUKEHE 3apIKeHHbBIX
yactull. Ilouemy ke TBepias IIOBapeHHas COJIb He IMIPOBOAUT 3JEeKTpUUe-
CKUIi TOK, a ee PacTBOP WJIM PacijaB IpoBoaAT? OTBeT Ha 3TOT BOIPOC Iaj
mBeAcKkuil yueHnbrii Ceaure Appenuyc. OH IPeAIOJIOMKN, YTO HEKOTOPhIe
BelrecTBa (3JIEKTPOJIUTHI) MIPU PACTBOPEHUM B Boje (MM PACILIABICHWMN)
pacmamatoTcs Ha HMOHBI, KOTOpPbIe MOTYT CBOOOIZHO TepemeIathbes. Ilpu
paciiaB/ieHNN YaCTHUIIBI BEIeCTBA CTAHOBATCA MOABMKHEBIMHA (puc. 8.2, a),
a IpW PacTBOPEHUU OHM PAaBHOMEPHO pacipejeseHbl B Boxe (puc. 8.2, 0),
T. €. B 000MX CJIy4asiX CIIOCOOHBI CBOOOMHO ABUraTbCsA. Biaromaps sTomy
pacTBOPHI W pACILIaBbI IIPOBOIAT dJIEKTPUUECKUil TOK. VOHBI B cocTase
TBEPAON TOBAPEHHOM COJIM PACHOJIOMKEHBI B y3JaX KPUCTALJINYECKON pe-
HIETKU U He MOTYT IEePeMeIaTbCA, II03TOMY TBEPABIE 3JEKTPOJIUTHI DJIEK-
TPpUYECKUN TOK He IpoBoAAT (puc. 8.2, g). B mucTuiimpoBaHHOHU Boze
WOHBI OTCYTCTBYIOT, IIO9TOMY OHAa He IIPOBOAUT TOK (puc. 8.2, 2).

.\ I'Ipouecc Pacnafa BewecTBa Ha MOHbI NPY paCcTBOPEHNN B BOAE UK NMNaBJie-
- “ “
¢ HWWN Ha3bIBalOT INEKTPONIUTUYECKON AnNCcouymnaymnen.

IIpu pacTBOopeHuu coJieii 1 OCHOBaHUII (BEIECTB MOHHOTO CTPOEHU!S)
B PacTBOP MEPEeXOAAT MOHBI, COAepKaIIuecsa B UX cocTaBe. MoIeKyIsApHBIe
BeIIecTBa AVCCOIMUPYIOT HECKOJbKO nHaue. [MAPOreH XJIOPUI — 9TO Tas,
cocroaIuii 13 moaApHbIX Moaerkya HCl. Kaxxayo Moaexkyay, KoTopas IIo-
majgaetT B PacTBOP, CPas3y OKPYIKAIOT AUIIOJU BOJbI, IPUTATUBAACH K HeEMH
MIPOTHUBOIIOJIOMKHO 3aPAKEeHHBIMU CTOPOHAMU. B pesyiabTaTe TAKOTO B3au-

Na'

Cl
& _®
s 5
] 25 2
a » 6
» 5
¢ Do
¢ »
8 2

Puc. 8.2. B pactBopax v pacnnaBax 3MEKTPOSIUTOB MOHbI CBOGOLHO MepemelLatoTcs,
MO3TOMY OHU CMOCOGHbI MPOBOAUTL SNEKTPUYECKUI TOK: d — pacmniaB NoBapeHHOW Conu;
6 — pacTBOP MOBApEHHON Conn B BOfE; 8 — TBepAas MoBapeHHas Cofb; 2 — YKCTas BOAa
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. O Katog (-) AHop (+)

HCI1 — +O’};+ 'O+ +70+ cr *O_ P
C)_ _

e o 6

Puc. 8.3. dnekTponnTnyeckas guccoumaums Puc. 8.4. [IB/KeHNe MOHOB B pacTBope
rmgporeH xaopvaa rof AeCTBMEM SNEKTPUYECKOro Nosis

MoJeHcTBUS IMoJMApHaA ¢Bsa3b B MoaeKkyse HCIl mpespaiiiaeTcss B HOHHYIO,
a obpasymluecs MOHBI IepexogaT B pacTBop (puc. 8.3).

KucioTsl — 3T0 5JIEKTPOJIUTEL ¢ KOBAJIEHTHBIMI HOJISIPHBIMU CBI3SIMMU.
ITosToMy gucCOMMUPOBATH HA MOHBI KHMCJIOTHI MOTYT TOJIBKO B BOJHOM pac-
TBOpPE IIOJ AefcTBUEM MOJIEKYJ BOABLI. YMCThIe KUCJIOTHI TOK HE ITPOBOMIAT.

Wrak, riiaBHOE OTINYME BJIEKTPOJUTOB OT HEAJIEKTPOJUTOB 3aKJII0Ua-
eTCsI B TOM, UTO DJIEKTPOJIUTHI PACIALAIOTCSA (IUCCOMUUPYIOT) HA MO0~
TeJIBLHO U OTPHUIIATEIBHO 3apsKeHHble NOHbI. Ilof meiicTBUEeM sJeKTpUUe-
CKOT'O II0JIS TTOJIOMKUTEJIbHO 3apsAKeHHble MOHBI (KAmuoHbl) HAaTTPaBJIEHHO
IBUIKYTCA K OTPUIATEIHLHOMY 9JEeKTPoAy (KaTomay), a OTpUIlaTeJbHO 3a-
pA'KeHHbIe WOHBI (AHUOHLL) — K IIOJOKUTEJIbHOMY 3JIEKTpony (aHOmy)
(puc. 8.4). 9Tu BBIBOABI, CAeJlaHHbIe ADPPEHUYCOM, SBJIAIOTCSI OCHOBOM
chOpMYyJIUPOBAHHON UM MeOpul dJIeKMpPOSUMULeCKOl OucCCoOuuauulL.

BewlecTBa mnu nx cmecu, CNoCobHble MPOBOAUTL SNEKTPUYECKUIA TOK, Ha3blBaOT
NPOBOAHUKAMI 3NIEKTPUYECKOro ToKa. VX pa3fgenstoT Ha ABa TUMa: NPOBOAHMKM
| n Il poga. OHM MPVHUMMAMANBHO OTNIMYAITCA YacTULAMK, ABNAWUMUCA HO-
CUTENAMU 3NIEKTPUYECKOro 3apsAfa, T. €. TEMU YacTULLaMKU, KOTopble CBOOGOAHO
HampaBfieHHO ABWXKYTCA B dNEKTpUYeckom rone. B npoBogHukax | poga Hocu-
TENAMW 3apsfa SIBAATCA 3MNEKTPOHbIl, K TaKUM MPOBOAHMKAM OTHOCATCA BCE
MeTasibl U KX CrJiaBbl. A pacTBOPbI U pacniaBbl 31EKTPOSINTOB — 3TO NMPOBOA-
HUKK |l popa, HocuMTenAMM 3apAfda B HUX BbICTYMalT MOHbL. TO ecTb MeTasbl
XOTb U ABMATCA MPOBOAHMKAMM NIEKTPUYECKOTO TOKa, HO 3MEKTPONIUTaMU KX
Ha3biBaTb HeNb3A, MOCKONbKY MeTasibl BCEraa NPOBOAAT MEKTPUUECKUA TOK 6a-
rogapsa Hanuuuo CBOOGOAHbLIX SNEKTPOHOB, @ SNEKTPONUTbl — TONbKO B PacTBO-
pax unu pacnnaBax, B KOTOPbIX MPOUCXOAUT SMEKTPONUTMYECKan Auccoumaums.

YpaBHeHMe 31eKTPONNTUYECKON Anccoumaummn

AJIEKTPOJIUTUYECKAA AWCCOIMAIIUA — 3TO He XUMHUUYEeCKasd peaKIlud,
IIOCKOJIbKY He IIPOMCXOAUT IIpeBpaIl[eH’s OMHUX BeI[ecTB B Apyrue.
Ho ans ymoGcTBa SJIEKTPOJUTUUECKYIO JUCCOIIUAIIAIO 3aTIUCHIBAIOT B (hopMe



TEMA 1. PACTBOPbI

ypaBHeHUsdA, T'le BMECTO 3HaKa pPaBeHCTBA CTABAT CTPEJIKY. 3aluchbIBasd
GopMyJIbI IOHOB B PACTBOPE, 3apsAJ MOHOB YKa3bIBAIOT HEMHOT'O MHAUE, YeM
B 3aIlMICU CTENIEHU OKWCJIEHUSA: CHauaja 3aluChIBAIOT IU()POBOE 3HAUEHUE,
a 3aTeM 3HaK 3apsana (B OHO3aPAMHBIX MoHaX @GPy 1 00bIUHO HEe HMUIITYT).

Tak 0603HaualoT CTeneHb Tak 0603HauatoT 3apag VOHOB,
OKMC/IEHVA, 3TOT 3apsAf OTHO- 3TOT 3apAf, OTHOCUTCA
2—
cnTCA TonbKo K OKcureHy Ko Bcemy moHy SO

)

VpaBHEHHe 3JIeKTPOIUTAYECKOH AUCCOIMAIINN HATPHUI XJIOPUAA:
NaCl— Na' +Cl~

AHaJIOrMYHO 3aIlMChIBAIOT YpaBHEHUE BJIeKTpOJIHTH‘IeCHOfI ANCCOI M-

anuu KaJblUi XJopuma:

CaCl, — Ca®" +2CI”

B BogHBIX pacTBOpax BJIEKTPOJUTOB BOAA — BaKHEUIINHI yYaCTHUK

mnmporiecca aucconuanur. Ho Boma — 9To cpefia, B KOTOPOI IPOUCXOAUT JUC-
comuanusa. Bo BpeMs Impoiiecca 9JIeKTPOJIUTAYECKOM AUCCOIALIMNA BOLA He
pacxomyeTrcsa U He 00pasyeTcs, II0O9TOMY B YPAaBHEHUSAX BOAY HE YKa3bIBAIOT.

JluHesucmuyeckas 3aoaya

XoTA no-rpevyeckn «3NeKTPOH» 03HAYaAEeT «AHTapb», CErofHsA 3TO C/IOBO WUCMOMb3y-
0T AnA 0603HaueHNA BCEro, YTO CBA3AHO C NEKTPUYeCTBOM. BTOpoil KopeHb cloBa
«3N1eKTPONUT» MPOUCXOAUT OT FPEYECKOTrO C/IOBA «JINTOC», KOTOPOE, COFNAcHO PasHbIM
NCTOYHMKAM, O3HauaeT «kkaMeHb» MO0 «TOT, KOTOPbIN MOXET PacTBOPUTLCA». C yyeTom
3TOrO MOACHNUTE CMbIC/ TEPMUHA «3NeKTPONUT». Kak Bbl CUMTaeTe, Moyemy rpeyeckoe
Ha3BaHWe AHTapPA UCNOMb3YIOT A1 0603HAYEHNA SNEKTPUYECKNX ABNEHMNIA?

Bblgatowminca weenckuin Xumnk n eusnk, naypeat Ho-
6eneBcKON MpemMnu, OAWH U3 OCHOBaTenen ¢usndyeckomn
xvmuu. B 17 net noctynvn B yHVMBEpPCUTET YNncanbl U y»ke
yepes ABa roga nonyuun cTeneHb 6akanaspa. Pabotan B Ou-
3nyeckom nHctutyTe LLiBeackon akagemun Hayk B CTOKrosb-
Me. 3a pa3paboTKy Teopun SNEKTPOSIUTUYECKOW AMccouma-
umn B 1903 ropy 6bin HarpaxzeH HobeneBckon npemuen.
ApPpeHNYC U3BECTEH He TOMIbKO Kak YUeHbI, HO U Kak aBTop
MHOFOUYMC/IEHHbIX YYE€OHNKOB, Hay4YHO-MOMYAAPHbIX CTaTen
N KHUT MO reodurarike, acTPOHOMUM, Bronoruy 1 MeguLUmHe.
B TeyeHve MHOIMX NET 3aHMMan AOMKHOCTb AnpekTopa Ho- CeanTe-ABrycr Ap-
6eneBCcKoro MHCTUTYyTa B CTOKrosibMe. peHuyc (1859-1927)
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[lna obHapofoBaHVA TeopUM 3NEKTPONUTUYECKOW Anccouraumnm AppeHuycy no-
Hagobunacb HesaypagHas cmenocTb. Mpgea 6bina KpaHe HeoOblYHOW: Ka3anocb
HEBEPOATHbIM, YTO MOHbl MOABMAIOTCA HE MOA AEVCTBMEM NIEKTPUUYECKOTO TOKa,
a NpocTo B npovecce pacTBopeHus. K Tomy e MHOrve COBPEeMEHHUKM AppeHu-
yca He MOHWManM PasHULbl MeXAy NMOHATUAMU «aTOM» U «MOH» W, YCIIbIIAB, YTO
B BOAHOM pacTBope coneil Kanusa cywectBytoT MoHbl Kanus, Bo3paxkanu: ecnu Gbl
TaKoe C/lyuymniocb, To 06pa30BaHHbI Kanii JOMKEH OYpPHO pearmpoBaTtb C BOAOMN.

P
o

C?\ KnioueBasa ngen

CylecTBOBaHVE 3/1EKTPOIMTOB OOYC/IOBIEHO BO3MOXHOCTBIO HEKOTOPbIX Be-
LeCTB PacnafaTbCs Ha MOHbI (KaTMOHbI 1 aHMOHbI) NPV PAaCTBOPEHUN WK pac-
nnaBneHnu.

Q KOHTpOﬂ bHbl€ BOMNPOCbHI

92.

93.

94.

s

95.

96.

97.

98.

99%,

ChopmynupyiiTe onpefeneHmne sneKTPOIUTOB U HEINEKTPONMTOB. [Mpuse-
AUTe NpYMepbl BELeCTB.

YTo Takoe anekTponuTUyeckas guccoumauma? MoryT v npu pactBope-
HWW 3M1eKTpoNMTa B Bofle 06pa3oBaThCA TOMbKO KaTMOHbI U TOJIbKO aHW-
oHblI? Mouemy?

BoinuwnTe 13 Tekcta naparpada OCHOBHblE MONOXKEHWA TEOPUN SNEKTPO-
NUTUYECKO amnccoumaumnm: 1) KacatenbHO pacnaga MeKTPOSIMTOB Ha UOHbI;
2) KacaTenbHO ABVKEHWA VIOHOB B 3NIEKTPUYECKOM rone.

3apaHua gnsa ycBO€HnA matepuana

M3 npriBefeHHOro nepeyHsa BbINMWNTE OTAENbHO GOPMYbl BelecTB, KO-
Topble ABAAITCA: a) SNEKTPONUTAMU; 6) HEINEKTPOUTAMM.

Nal, HBr, O,, CH,, CaCl,, KOH, H,SO,, C;,H,,0,; (caxap).

Kakoe KkonuuyecTBO BellecTBa 4Yactul obOpasyeTcs MNpu pPacTBOPEHUU
B BOJE TaKuMX BELLECTB KOMMYECTBOM BellecTBa 1 MOJb: @) r’MAPOreH Xyo-
pug; 6) Kanuin oana; B) Kanbumin 6pomug; r) MarHuin HuTpat? CoctaBbTe
YypaBHEHVA SNEKTPONUTMYECKON ANCCOLMaLmMy STUX BELLECTB.

Moyemy Henb3s PEMOHTUPOBATb 3MEKTPOMPOBOAKY, CTOA B BOAE WM Ha
BMA’XHOW MOBEepPXHOCTN?

Kak Bbl cunMTaeTe, noyeMy pacTBOp MMAPOreH Xjopuaa B Boge NpoBoguT
3NEKTPUYECKUI TOK, a PacTBOP MMAPOreH xnopuaa B 6eHsnHe — Het?
Mpy HeKoTOpbIX 3ab0NEeBAHUAX BpPAUYM PEKOMEHAYIOT «MOMNONHUTL Op-
raHusm anekTponutTammy». O Kakux aneKkTponutax uaet peub? Kakum ob6-
pa3oM 3TO MOXHO ocywecTBUTb? MNpy Kakux 3abonieBaHnAX U NO Kakow
npryrHe Heobxoauma Takasa npoueaypa?



§ 9. dneKTponuTNYecKaa Anccoumaumna KUCIor,
OCHOBaHUI 1 coneil B BOAHbIX pacTBoOpax

3ﬂeKTpOJ'II/ITI/ILIeCKaFI anccounauma KUMCnoT

ITpu pacTBOpeHUM B BOJE KHCJIOTBHI, COJM 1 OCHOBAHWA IWCCOITNU-
PYIOT Ha TOJIOKUTEJNHHO W OTPUIATENHHO 3apAKeHHbIe MOHBI (KaTHOHBI
u aHmoHbI). OmpemesuM xapaKTepHBbIe O00I[Me TPUBHAKU AUCCOITHAIIUU
9JIEKTPOJIUTOB KasKIOT0 KJacca COeqUHEeHMUIH.

Kucmorsl, KaKk Bbl IMOMHHTE, COCTOAT u3 I'MaporeHa um KHCJIOTHOTO
OCTaTKa, COEAMHEHHBIX KOBAJEHTHON IIOJIAPHON CBA3BIO. B mpenpIayIiem
naparpade Ha IpuMepe PacTBOPEHUS TMAPOreH XJOPUAA Mbl PACCMOTPEJIH,
KaK IIoJ AelicTBHEeM MOJIEKYJ BOIbBI IIOJAPHASA CBI3L IpPeBpalaeTcsa B MOH-
HYIO0, W KHCJOTa pacliafiaeTcsa Ha KaTHUOHBI ['maporeHa W XJIOPUA-UOHBI.

Takum o0pasoM, ¢ TOUKHU 3PEHUS TEOPUU DJIEKTPOJUTHUUECKOUN IucC-
conmanuu AppeHuyca,

.\ Kucnotbl — 310 SNEeKTPONNTbI, Npn agnccounaumnmn KOTopbix O6pa?>y}OTCﬂ Ka-
o
¢ TNOHDbI rl/l,quFEHa N aHNOHbI KNCJTOTHOIo OCTaTKa.

Kucaora — mH' + KucaotrHslii octaTok™™

ITomo6HO XJIOPUAHOI KMCJIOTE IIPOTEKAET JUCCOIIMAIINA U JPYIUX KIHC-
JIOT, HAIIPUMeEP HUTPATHOM

HNO, — H' +NO;
+
o :
% O’ Ht ’o + °+ +o
% X
+ + c Q
Ilpu muccommaliuy MOJIEKYJIbI CYJIb(PATHONM KMCJIOTHI UMCJIO0 KATHOHOB

T'upporena BABOE IIPEBHIIIAET YMCJIO AHMOHOB KHCJIOTHOTO OCTATKA — CYJIb-
daT-1oHOB. 3apsa aHMoHa paBeH —2 (B (DOpMyJiaX MOHOB 3AIIUCHLIBAIOT «2—»):

H,S0, — 2H" +80%
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HasBanusa aHmoHOB, 00pa3yioIuxca IPU AUCCOIIHMAIINU KHUCJIOT, CO-
BOAJAIOT C HA3BAHUAMU KICJOTHBIX OCTaTKOB. OHU IIpUBeNeHbl B TA0IHUIlE
pacTBopuMOCTH Ha (opaarie.

Jlerko 3aMeTHThb, YTO HPU AUCCOMMAIIMU PA3JIUUYHBIX KHCJIOT o0pa-
3yIOTCS Pas3iMYHble aHUOHBI, HO KATHOHBI TOJHKO OJHOTO THIIA — KaTH-
oubl 'maporena H'. 3maunrt, nMeHHO KaTHOHBLI ['MIpOreHa OIpemessioT
XapaKTepHbIe CBOWCTBA KMCJIOT — KIUCJBIA BKYC, H3MeHEHNe OKpacKu
MHINKATOPOB, PEAKIINN C AKTUBHLIMI METAJIJIaM1, OCHOBHBIMU OKCHIAMU,
OCHOBAHUSAMU U COJIAMU.

MHOroocHOBHEIE KHCJOTBI JHUCCOIMUPYIOT CTYIEHUYATO, OTIIEIIds
MOHBI ['MmIporeHa IocJiefOoBAaTEeJbHO, APYT 3a Apyrom. Hampumep, B pac-
TBOpPE CYJAb(paTHON KMCJIOTHI IIPOTEKAIOT CJAEAYIOIMe IIPOIEeCChI:

H,S0, »H"+HSO,; — mnepsas cragus

HSO; = H' +S0? — Bropas cragus
Kak BumHO M3 MpUBEIEeHHBIX YPaBHEHUI AUCCOIIMAIIMY MHOT'OOCHOB-
HOMl KHCJIOTHI, aHUOHBI, 00PA3YIOIIHUECcsa HMPU CTYIEeHUaTON JUCCOIUAIINHI
Ha IePBOH CTaUM, COAEePKAT MOHBI ['maporeHa. ATo OTPAKEeHO B HA3BAHUU
annonoB: HSO, — ruaporeHcynabdaT-noH.
AJIeKTpouTUYeCKad Auccomuanusa oprodocdaTHON KUCIOTHI IIPO-
XOOUT B TPU CTAMUN:

nepsasa cragua: H;PO, 2 H'+ H,PO, (nuruaporenoprodocdhar-non)
BTOpaa cragua: H,PO; = H + HPOi_ (ruzporeroprodocdaT-1oH)
TPeThbA CTAAUA: HPOT =2H + PO% (oprodocdaT-1oH)

CyMMapHOe ypaBHEHUe quccoruanuu opTodocdaTHON KUCIOTHI MMEET
BUJ:
H,PO, = 3H" + POy~

TaxkuMm 06pasom, KasKI0il MHOTOOCHOBHOM KHCJIOTE COOTBETCTBYET He-
CKOJIbKO aHWOHOB, U BC€ OHU OZHOBPEMEHHO IIPUCYTCTBYIOT B PACTBODE.
O6paTuTe BHMMAHHE, UTO B HEKOTOPHIX yPaBHEHUSAX AMCCOIMAIIAU
CTOAT ABYHANIpPaBJIE€HHBIE CTPEJKU. UTO OHU 03HAYAIOT, BBl Y3HAETE B CJe-

nyioirem maparpade.

DneKTponUTUYeCcKasa gmccoumaumna OCHOBAHMWI

OcHOBaHUSA COCTOAT M3 KATHOHOB METAJIJIMYECKOIO 3JIeMEHTa W TI'h-
IPOKCUI-aHMOHOB. IIpu muccommanuu OCHOBAHUM STU HOHBI MEPEXOmAT
B pacTBOp. YMCJI0 I'MAPOKCUI-NOHOB, 00Pa3yIOMINXCA MPU AUCCOIUAIUH,
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PaBHO 3apAAy MOHa MeTaJIJINYEeCKOI'O 3JIeMeHTa. Taxum 06p3_30M, C TOUYKHU
3peHud Teopun BJIeKTpOJIPITI/I‘IeCKOﬁ Arcconuanumn

.\ OcHoBaHuA — 3TO SJ1IEKTPONINTbI, KOTOPblE ANCCOLNMNPYIOT Ha KaTUOHbI Me-
-
Y Tannnyeckoro afieMeHTa N rmapokcna-aHNOHbI.

OcnoBanue — Mt + nOH~

PaccmorpumM ypaBHeHHUS AUCCOIIMAIIMN OCHOBAHUI Ha IpHUMepe OIC-
conuanuy HATPUil m 0apuil THAPOKCULOB:

NaOH — Nat + OH™

+ _

&, &
@ - *O—-O* + 0+®+O
2O &b

Ba(OH), — Ba2® + 20H"
O ¢ o9 6 P
OG- + + @
2 8 OV oD
ITpu muccomumalniuu ocHOBaHUII 00Pa3yIOTCSA AaHMOHBI OJHOTO THUMIA —
TUAPOKCUL-UOHBI, OIIPEAEJIAIONe BCE XapaKTepPHbIE CBOWCTBA PaCTBO-

poB meﬂoqeﬁ: CII0COOHOCTDh MEHATH OKPpaCKy MHANKaTOPOB, pearupoBaThb
C KHUCJIOTaMM, KHUCJIOTHBIMMA OKCHIAaAMHN N COJIAMM.

JneKkTponuTnyeckasa guccoumauma conem

Couin 06pa3oBaHbl KATHOHAMU METAJJIMUYECKOr0 3JIeMEeHTa ¥ aHUOHAMU
KHUCJIOTHOTO ocTaTKa. [Ipu pacTBOpeHUU CoJiell B BOJE 9TU MOHBI IE€PEXO AT
B pactBop. Takum o6Gpasom,

.\ Conn — 3710 SNEKTPOSINTDI, KOTOPbIE ANCCOUMMNPYIOT Ha KaTUOHbI MeTannnye-
ol
¢ CKOro a51eMeHTa N aHMOHbI KNCJTOTHOIO OCTaTKa.

Coap — mM"** + nKucixorHslii octaTok™™




§ 9. 3J'I€KTpOJ'II/ITI/I‘-IeCKaﬂ AMCCoLMaLMA KNCIOT, OCHOBAHWUN 1 CONeNn B BOAHbIX pacTBopax

PaccMoTpuM auccommamnmuio cojiell Ha NPUMepe AUCCOIMAITUY KA
HUTpaTa:

KNO, - K" +NO;

+ . [ D
- o Q v - +
@@@ - @6 - omxg >
R e ]
AHaJOTMYHO AUCCOIMUPYIOT U APYTHEe COJIU, HAIPUMEDP HUTPAT KaJb-
nuda u Kaaui oprodocdar:

Ca(NOy), — Ca®" +2NO;
K,PO, — 3K" + PO}

B ypaBHeHuax amccoIiualiuy COJIeH 3apsAa KaTHUOHA II0 abCOIIOTHON
BeJINUYNHE PABEH CTEIIeHU OKICJIEeHHU MeTaJLIMUECKOTO dJIeMeHTa, a 3aps
aHMOHA — CYMMe CTeleHell OKNCJIeHU 9JIEMEHTOB B KMCJIOTHOM OCTaTKe.

2+ 2—
Hanpumep, xynpym(Il) cynasdar pacnagaerca Ha morbl Cu*™ m SOy :

CuS0, — Cu®" +802"
a deppym(III) murpar — Ha nousl Fe3" n NO3:
Fe(NO,), — Fe3* + 3NO;

3apaa KaTHOHOB METAJJINYECKUX JJIeMEHTOB B OOJBIIMHCTBE CJIyda-
eB MOXKHO ompenenuTb 1mo Ilepuomgmueckoit cucreme. 3apsdvl KAMUOHO8
MemanaiudecKux aJemMeHmo8 TJIaBHBIX IOATPYII OOBIYHO PAaBHBI HOMEDPY
TPYIIBI, B KOTOPOW PACIIOJIOMKEH DJIEMEHT:

T'pynna TA I'pynna ITA T'pynna IITA
Li*t, Na*, K* Mg2*, Ca2", Ba2" Al3*, Sc¢3t, Gad™t

Meranninueckue sJaeMeHTHI MOOOYHBIX MHOATPYIINT OOBIYHO 00pa3yioT
HECKOJIbKO HOHOB, HampuMep Fe2t, Fe3*,

3apsadvl KUCAOMHBLX 0CMAMKO08 TIPOIIe ONPeAeIATh M0 YKUCJIY MOHOB
T'ugporesa B cocTaBe MOJIEKYJIbI KMCJIOTHI, KAK BbI 9TO Jejaji B 8 Kjacce.
3apanbl HEKOTOPBIX KUCJIOTHBIX OCTATKOB IIPUBEJEHBI B TAOJIUIlE PACTBO-
puMoCTH Ha (pop3arie.

O6paTuTe BHUMaHME, UYTO B YPABHEHUAX AMCCOITHAIIUY KUCJIOT, OCHO-
BaHUII U coJiell CYMMAapPHBIN 3apsa KaTHMOHOB 1 AHMOHOB J0JIKeH ObITH pa-
BeH HYJIIO, IIOCKOJIbKY JIF000€ BEIIeCTBO ABJIAETCA dJIEKTPOHENTPATIbHBIM.
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CryneHuaTtas guccoumanms obycnoBnMBaeT BO3SMOXXHOCTb CyLIECTBOBAHNA KUC/TbIX
1N OCHOBHbIX conenl. Kncnble conu cogepat NoHbl [ngporeHa, Kak KNCnoTbl. VMimer-
HO MO3TOMY TaK/e COMWN Ha3bIBalOT KUCIbIMU. A B OCHOBHbIX CONAX cofepatcA
TMAPOKCUA-NOHBI, KaK B OCHOBAHUSAX.

Ha nepBoii ctagumn guccoumauunn cynbdaTHOM KUCNOTbl obpasyeTcs rmgporeH-
cynbdat-noH HSO,, Gnarogapsa Yemy CywecTBytoT Kucsble conu: NaHSO, (HaTpuit
rugporencynbdat), Al(HSO,), (anomuHuin rugporeHcynbdat) n ap. Ana optodpoc-
GaTHOM KMCNOTbI TakKe xapakTepHbl kucnble conn K,HPO, (kanui rugporeHop-
Todocdart) nnm KH,PO, (kanui gurmpporeHoptodocdar).

B pactBopax Kuc/ble conu AMCcoumMmpyioT B fiBe CTaguu:

KH,PO, — K* + H,PO,, H2PO4_ﬁH++HPO‘2f
Kucnble conn xapakTepHbl TONbKO A1 MHOTOOCHOBHbIX KUCJIOT, MOCKOJIbKY OHM
AVCCOLMNPYIOT CTyneH4yaTo. EANHCTBEHHBIM MCKNIOYEeHeM ABNAETCA OAHOOC-
HOBHaa Kucnota — onyopupHas. bnarogaps BogopoAHbIM CBA3AM B pacTBOpe
3TOV KMNCAOTbI NPUCYTCTBYIOT YacTuupbl H,F,, n dnyopnaHasa kucnota moxeT 06-
pasoBbIBaTb KucCyto conb coctasa KHF,.

HekoTopble HepacTBOpUMbIe FMAPOKCMAbI 06Pa3yoT KaTUOHbI, B KOTOPbIX MMeeTCA
rMAPOKCUA-NOH. Hanprmep, anioMVHUA COQEPXKUTCA B COCTaBe KaTuMOHa AIOH*",
6naropapa yemy cyulecteyeT conb coctaBa AIOHCI, (antomuHuin rmapokcoxnopua).
TaKyto cofb Ha3blBalOT OCHOBHO.

/Q

-

I KnioueBasa ngen

-9
| Kucnotbli | | Conn | | OcHoBaHuA |
AHWNOHDI KaTnoHbl me-
. nppokcmpa-
KaTtnoHbl H KWUCNIOTHOIO TannnMyeckoro .
- e 1noHbl OH
ocTatka X anemeHTa M

Q KoHTponbHble BOMpPOCHI

100. [laliTe onpefeneHne KMCNoTam, OCHOBAHUAM U COMAAM C TOYKM 3peHnsa Te-

OpUN INEKTPOSIUTUYECKON AUCCOLMALINN.

101. B yem 0CO6EHHOCTb AMCCOLMALMN MHOFOOCHOBHbIX KACOT MO CpaBHeHUIO

C 0AHOOCHOBHbBIMU? O6BACHMTE Ha NpuMepe CybGaTHON KNCIOTbI.

i 3aAava ANnA yCBOeHuA maTtepuaia

102.B pe3ynbrate guccoumaumi Monekynbl KUCIOTbI o6pa303ancn MOH C 3a-

psagom 3-. CKonbKo 1MoHoB [ngporeHa npu 3Tom obpasosanocs?

103. CocTaBbTe YpaBHEHUA SMEKTPONUTNYECKON JNCCOLMALMMN KUCIOT: Kapbo-

HaTHOW, 6pOMUAHON, HUTPUTHON. Ha3oBKTe 06pa3ylowmeca aHNOHDI.
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104. Kakve 13 npuBefeHHbIX KUCNOT ByayT gmccoummpoBath ctyneHuyato: HCl,
H,CO,, HNO,, H,S, H,SO,? OTBeT noaTeepanTe ypaBHEHUAMU PeakLui.

105. CocTaBbTe ypaBHeHUA AUCCOLMALMN COMEN: MarHU HUTPaTa, altioMUHUN
xnopwuga, 6apuin bpommaa, HaTpuin KapboHata, HaTpuii opTodocdaTa.

106. [puBegnTe N0 OAHOMY MPUMeEpPY CONe, NMPY AMCCOLMaLNM KOTOPbIX KONMU-
yecTBOM BeLlecTBa 1 Mofb 0b6pa3syeTca: a) 2 MOfb MOHOB; 6) 3 MOJb VOHOB;
B) 4 MOMb MOHOB; ) 5 MONb MOHOB. 3anVLWKWTe YpaBHEHNA AUCCOLMALINN.

107. 3anuwwTe 3apafbl MOHOB B BelwecTsBax: a) Na,S, Na,sO,, Na,PO,, AIPO,;
6) NaHSO,, Mg(HSO,),, CaHPO,, Ba(OH),. HazosuTe 3Tu BelecTsa.

108. CocTaBbTe ypaBHEHUA SNEKTPOUTUYECKON ANCCOUMaLA BELWEeCTB: Kanui
rmgpokcnga, 6apun cynoduga, deppym(lll) HuTpata, MarHuin xnopupa,
aniomMvHui cynbdara.

109. CocTtaBbTe dopmyny BellecTBa, NPU AMUCCOLMALIMN KOTOPOro obpasytoTcs
NoHbl Kanbuma n ruipoKCna-moHbl.

110. V13 nepeyHA BeLweCTB BbINULWWTE OTAENbHO 3NEKTPONNUTbI U HEINEKTPOU-
toi: HCl, Ca, Cr,(SO,),, Fe,0,, Mg(OH),, CO,, Sr(OH),, Sr(NO,),, P,0O, H,0.
CocTaBbTe ypaBHEHMA ANCCOLMALNN SNEKTPOSIMTOB.

111. MNpwn gruccoumaumm Hekoero HUTpaTa obpasosanca 1 Mosib KaTMOHOB C 3aps-
oM 2+. Kakoe KOnMYecTBo BeLlecTBa HUTPAT-MOHOB MY 3TOM 06pa3oBanoch?

112. CoctaBbTe opmynbl U 3anuwumnTe ypaBHeHuA auccoumaumm peppym(ll)
cynbdata n deppym(lll) cynbdata. Yem otnmuatotca 31m conm?

113. lNpuBegnte MO ofHOMY MprMepy YPaBHEHWU AMccoumaLnmn Conen B Co-
OTBETCTBUM CO cxemamu (BykBo M 0603HaueH MeTannnyecknin SNemMeHT,
a X — KNCNOTHbIN ocTaTok): a) MX — M2* + X% 6) MX; — M3* + 3X5
B) MJX — 3M* + X375 1) M,X; — 2M3* + 3X*~,

114. B pactBope npucyTcTByloT MoHbl K, Mg, NO3, SOf{. Kakue BeulecTBa
pactBopunu? lMNpusBennTe ABa BapunaHTa OTBeTa.

115*. CocTaBbTe YpaBHEHWA UCCOLMALMN TEX DEKTPONNTOB, KOTOpble 06pasy-
toT xnopua-noxbi: CrCly, KCIO,, BaCl,, Ca(ClO),, HCIO,, MgOHCI.

§ 10. CunbHble N cnabble 3NeKTPONUTDI.
CTeneHb 3NeKTPONNTUYECKON auccoumnaumnm

CunbHble 1 cnabble SNEKTPOJINTDI

KucaoTel, oOCHOBAaHUA U COJIM B BOAHBIX PACTBOPAX AMCCOIMUUPYIOT —
pacmazaioTca Ha MOHBI. ITOT IIPOIECC MOKET OBITH 00paTUMBIM WMJIN He-
00paTUMBIM.

IIpn neo6pamumoii duccoyuayuu B PacTBOPax BCe BEIECTBO WU
TIOYTH BCE pacHafaeTcs Ha MOHBI. OTO XapaKTePHO IS CULbHbBLX JLeK-
mpoaumoé (puc. 10.1, a, c. 56). K cuirbHBIM 9JI€KTPOIUTAM OTHOCATCS
HEKOTOpbhle KMCJOTHI U BCe PACTBOPUMEBIE B BOJ€ COJIM U OCHOBaHUA (ru-
IPOKCHUABI IIIEJIOYHBIX U I[eJIOUHO3eMeJILHBIX 3JIEMEHTOB) (cxema 5, c. 56).
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- HCl — H* + CI- - HNO, &2 H* + NO,

* O
O«
H -
© -6 .
McxogHble NoHbl oHDI WcxopHbie VoHbl loHbl Monekysbl
Monekynbl  H* Cl- monekynel  H*  NO,  HNO,

HCl —_— HNO, - /
B pacTBope B pacTBope

a 6
Puc. 10.1. CpaBHEHMe YMCNa UOHOB B PacTBOPaXxX C OAMHAKOBbIM VCXOAHbBIM KONMYECTBOM
3NEKTPONNTa: d — XNOPUAHAA KNCIOTa (CUMbHBIA 3NeKTPONuUT); 6 — HUTPWUTHAA K1CoTa
(cnabbiin aneKkTponwnT)

Yucno vactuu
Z
QS
Yucno vactuu

Cxema 5. Kaaccupuranusa 3JIeKTPOJIUTOB IO CHUJIE

| neKTponuTbl |
|
\ v
CUNbHbIE CJIABbIE
B pacTBOpe BELWEeCTBO NOJIHOCTbIO B pacTBOpe BewecTBo guccounnpyet
VN1 NoYTn NOMHOCTbLIO Anccounnpyer YaCTUYHO, HEKOTOpaA YacTb ero
Ha VIOHbI HaxoOWTCA B BUAE MONEKYN
I I I I
Kucnotbi OcHoBaHuA Kucnotbi OcHoBaHusA
CynbdatHas H,SO,, lnppokcuabl BONbLMHCTBO KMUCNOT: BogHbin
HutpatHaa HNO,, LeSIOYHbIX U Lue- cynbduaHas H.S, pacTeBop
xnopvigHas HCl, JNIOYHO3EeMeJTbHbIX Kap6oHaTHast H2CO3, aMMKaKa NH3,
6pommaHasn HBr, anemeHToB NaOH, ykcycHas CH,COOH HepacTBOpu-
nogmpHaa Hi Ba(OH), n Tomy n ap. Mble OCHOBa-
nofo6Hble HUA
Conn Conn
BONbLIMHCTBO PacTBOPUMBIX CONEN HepactBopurMble 1 HEKOTOpblE pacTBOPY-
Mble, Hanpumep mepkypui(ll) xnopua HgCl,

IIpu o6pamumoii duccoyuayuu TPOTEKAET IBa IIPOTHBOIIOIOKHBIX
mpoIllecca: OJHOBPEMEHHO C pacilaloM BelllecTBa Ha HMOHBI (Iuccoliualiuein)
IPOUCXOOUT OOPATHBIH IIpoIlece 00'beINHEHA NOHOB B MOJIEKYJIbI BEIlleCTBa
(accomumarus). Baarogapss aToMy 4JacTh BeIl[eCTBA B PACTBOPE CYII[ECTBYET
B BHUJle MOHOB, a 4acThb — B BuAe MojeKyJa (puc. 10.1, 6). OIeKTPOIUTHI,
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KOTOpbIE IIPKU PACTBOPEHUHU B BOJE PACIIAAIOTCA HA MOHBI TOJIBKO UACTUU-
HO, Ha3BLIBAIOT ciabbLmu Inekmporumamu. K nx ynuciay OTHOCUTCS BOXA,
MHOTHMe KHCJOTHI, a TaKyKe HePacTBOPUMbBIE THAPOKCUILI 1 coIU (cxeMa ).

B ypaBHeHUAX AMCCOMUAIINY CJIAOBIX 3JIEKTPOJIMTOB BMECTO OOBLIUHONI
CTPeJKM 3alliChIBAIOT ABYHAIIPABJIEHHYIO CTPEJKY (3HAK 00paTUMOCTH):

HNO, = H' +NO,

Cuny 3NeKTPONNTOB MOXKHO OOBACHWTbL MOAAPHOCTLIO XMMUYECKON CBA3U, KOTOpas
paspblBaeTca npu guccoumanyn. Yem 6onee nonsapHa cBA3b, TeM ferye nop AeNCTBu-
eM MOneKyn Bofbl OHa MPeBPaLLAETCA B MOHHYIO, ClIefoBaTeNIbHO, TEM CUSIbHee dieK-
TponuT. B conax u ruapokcuaax nonapHOCTb CBA3M HaMbOJbLUIAsA, MOCKOMbKY MEXAY
MNOHaMWN METaNINYECKNX 31EMEHTOB, KMCIOTHbIMMA OCTaTKaMyi U MMAPOKCUA-MOHaMU
CyLLEeCTBYeT MOHHaA CBA3b, MO3TOMY BCE PaCcTBOPMMbIE COMM U OCHOBAHWA — CUMb-
Hble 3N1eKTPOoNnTbI. B OKcMreHcogepxalymx KMCioTax npw gnuccoumanmm paspbiBaeTca
cBasb O-H, monAapHOCTb KOTOPOWM 3aBUCUT OT KaueCTBEHHOro M KONYECTBEHHO-
ro coctaBa KUCJIOTHOTO octaTka. Cuny GOMbLUMHCTBA OKCUreHCOAEPXKaLUMX KUCIOT
MOXHO Onpefenu1Tb, ecim obbluHyio popmyny KncioTbl 3anucatb B Buge E(OH) O,
Ecnu B 31O popmyne bymeT n < 2 — KucnoTta cnabas, ecnm n > 2 — CUMbHas.

3aBUCMMOCTb CUJIbl KUCIOT OT COCTaBa KNCJIOTHOrO ocTaTka

o iy
m-“n+m m>n
CynbdatHan H,SO, S(OH),0, CunbHana
CynbdutHas H,SO, S(OH),0 Cnabas
HuTpaTHas HNO, N(OH)O, CunbHana
HutpuTHas HNO, N(OH)O Cnabas
KapboHaTHas H,CO, C(OH),0 Cnabas
OptodocdatHaa | H,PO, P(OH),0 Cnabas

CreneHb guccoumaumnm

CI/IJIy AJIEKTPOJIMTOB KOJIMYECTBEHHO XapaKTepu3yeT CTEIIeHb 3JIEKTPO-
JUTUUECKOH JUucconuanumy o, IMMOKas3bIBarwIlad OOJI0 MOJIEKYJI BellleCcTBa,
KOTOpPbIE pPacCliaJiuCh B pacTBOPE Ha HMOHBI.

CreneHb anccounaynm a paBHa OTHOLUEHMIO YCa MOJIEKYN N nnun Konunye-
CTBa BeweCTBa n, pacnaBweroca Ha MOHbI, K O6LLI,EMy yncany monekyn NO nnm
Konn4yecTBy pacTBOPEHHOIO BELWECTBA N,

o
;o

_ uncno npoguccoummnposaswmx mostiekyn _ Naue  Mpue

obLee UMCIO MOSIEKYN B pacTBope N
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CremeHb OUCCOIMAIIMYM MOYKHO BBIPAXKaTh HE TOJBKO B OOJAX €Iu-
HUIILI, HO U B TIPOIEHTAaX:

o= A 100 %
Ty

3HaueHne O MoOKeT u3MeHAThCa oT 0 (muccommamusa OTCYTCTBYET)
mo 1, miau 100 % (moaHas gucconuaiusa). deM Jydllle paciamaeTcs dJIeK-
TPOJIUT, TE€M O0OJbllle 3HAUEHNE CTEIeHU AUCCOIIHUAIINN.

ITo sHaueHUIO CTENEHU 3JEKTPOJUTUUYECKOIN IUCCOIIUAIINYU 3BJIEKTPO-
JINTHI YacTO PasfessaloT He Ha JBe, a Ha TPU I'PYINObI: CUJIbHBIE, CIa0ble
¥ 9JIEKTPOJUTHI cpenHell cuibl. CUIBHBIMU 3JIEKTPOJIUTAMU CUUTAIOT TE,
cTelleHb Aucconuanuu Kotopbix 6osee 30 %, a crabbIMiU — CO CTEIEHbBIO
meHee 3 % . DIEeKTPOJUTHI C IIPOMEKYTOUHBIMY 3HAUEHUAMHI O — OT 3 %
mo 30% — Ha3BIBAIOT SJEKTPOJUTAMU cpenHell cuibl. Ilo sTOl KJiaccu-
(Gurkanuu rakoBbiMu cumratorcs kKuciore: HF, HNO,, H,PO,, H,SO,
U HeKOTOpbIe apyrue. JIBe mocjaeaHne KUCIOThI ABIAIOTC 3JIEKTPOJIUTAMU
cpeHell CUJIBI TOJIBKO IO IIEPBOM CTaAUU AUCCOIMAIIUU, a M0 JPYTUM —
9TO cJiabble 5JIeKTPOJIUTEI.

Cremens guCCOIMAIINY — BeJUUYMHA IepeMeHHas. OHa 3aBUCUT He
TOJILKO OT IIPUPOJbI JJIEKTPOJIATA, HO WM OT ero KOHIeHTpaluu B pac-
TBOpe. JTY 3aBUCUMOCTH BIIEPBBIE OIIPEIeINJ U KCCIemoBaj Buiabreibm
OctBanbna. CeromHsa ee HasbIBAIOT 3AKOHOM paséedeHus Ocmeanvoa: npu
pasbaByieHUMW pacTBOpPa BOJOI, a TaKyKe IPU IMMOBBIIIIEHUU TEMIIEPATYPHI
CTelleHb OHCCOIUAIIAN YBEJIUUYNBAETCH.

BbluncneHne creneHn guccouymnaumn

Mpumep. B ogHOM nuTpe BOAbl pacTBOPUAM rMAporeH Gpayopup KonmyecTBOM
BewectBa 5 monb. lNonyyeHHbin pacTBop copepxnt 0,06 monb MOHOB [MAaporeHa.
Onpepenute cTeneHb guccoumnaumy GayopuaHON KUCIOTbI (B NMPOLEHTax).

Aano: PeweHue:
n,(HF) = 5 monb 3anuvwem ypaBHeHue auccoumaummn GpnyopuaHon KUCIOTbI:

n(H+) = 0,06 MOJ1b HF(:>H++F_

a(HF) — ? Mpu gnccoymaumm s ofHON MOSEKYbl KACIOTbl 06pasy-
eTca oauH noH mpporeHa. Ecnu B pacTtBope cogepxuntca
0,06 monb MoHOB H*, 3TO 03HayaeT, YTO NPOAUCCOLUNPO-
Bano 0,06 monb monekyn rugporeH ¢nyopupa. Cnegosa-

TENbHO, CTENeHb AUCCOLMALMI paBHa:
+
azw.mo%:w.mo%:m%,
n, (HF) 5

Omeem: a = 1,2 %.
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Boigarowminca Hemeuknin GU3MKO-XUMKK, NlaypeaT Hobe-
neBckon npemum no xumun 1909 roga. Poaunca B Pure, yunncs
B [lepnTCKOM YHMBEpcUTETE, rae Hayan npernoaaBaTesibCkyto
N HayyHyto geaTesibHocTb. B 35 neT nepeexan B Jlennuur, rae
BO3raBun DU3NKO-XMMUYECKUA WHCTUTYT. M3yyan 3aKkoHbl
XVIMUYECKOFO PaBHOBECUS, CBOMCTBA PACTBOPOB, OTKPbIS 3a-
KOH pa3BefeHuA, Ha3BaHHbIN ero NMeHeMm, pa3paboTan OCHO-
Bbl TEOPUM KUCINOTHO-OCHOBHOIO KaTann3a, MHOTO BPEMEHU
yaenan ucropumn xumnn. OcHoBan nepsylo B Mupe Kadeppy
du3nYeckom XM N NePBbLIN GU3NKO-XMMUYECKII XKypHai.

B nnuHOM XmM3HM 06nagan CTpaHHbIMY NMPUBbIYKaMU: YyBCTBO- Bunbrenom @pu-
Ba/l OTBPALLEHNE K CTPUXKKE, @ CO CBOMM CEKpeTapem obLuas- Apvx OcTBanbp
CA WCKIOUYUTENIbHO MPWY MOMOLUM BEOCUNELHOrO 3BOHKA. (1853-1932)

=R
(2]
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KnioueBaa ngen

Ouccoumauma cnabbix 3NeKTPOIMTOB — O6paTUMbIA NMPOLECC, a CUbHBIX —
HeobpaTUMbI.

KoHTponbHble BONpPOCHI

116. [laite onpepeneHne cuibHbIX U Cnabbix 3EKTPONNTOB.

117. MNpuBeanTe NPUMepPbI CUAbHbLIX U CNIABGbIX NEKTPONUTOB.

118. Kakylo BennuvHy WCMOMAb3yIOT ANA KONNYECTBEHHOW XapaKTepUCTUKM
cubl 3neKTponuTa? ABNAETCA M OHa NMOCTOAHHOWM B NLOObIX pacTBOpax?
Kak MOXHO yBenmunTb CTeneHb guccoumaummn snekTponuTa’

3apaHnA gna ycBOeHMA mMaTepuana

119. MNpuBeanTe NO OJHOMY NPUMEPY COMW, KACNOTbl 1 OCHOBaHWA, KOTOpble
ABNATCA: @) CUMbHBIM SN1EKTPONNTOM; 6) cnabbiM 31eKTPOANTOM.

120. MNpuBeanTe Npumep BellecTBa: a) ABYXOCHOBHAaA KMCNOTa, KOTOpasa Mo
nepBow CTagun ABNAETCA NEKTPONUTOM CpefHel Cuslbl, @ NO BTOPOA —
cnabbiMm 3nekTponuToM; 6) ABYXOCHOBHaA KMUCNOTa, KoTopas mno obenm
cTaguAaMKn ABNAETCA CNabbiM SNeKTPOUTOM.

121. B HekOTOpOW KMCNOTEe MO NepBON CTaguUMN CTeneHb ANCCOLMALNN COCTaB-
nset 100%, a no BToport — 15%. Kakaa KucnoTa 3To MOXeT ObITb?

122. Kakux yacTtuy 6onblie B pacTBope ruaporeH cynbdupa: monekyn H,S,
noHos H*, noHoB S?~ unu noHos HS?

123. /13 npuBedeHHOro MnepeyHs BeLecTB OTAENbHO BbinMwuUTe GopMysbl:
a) CMNIbHbIX 3M1EeKTPONNTOB; 6) CIAbbIX EKTPOSINTOB.

NaCl, HCl, NaOH, NaNO;, HNO,, HNO,, H,SO,, Ba(OH),, H.S, K,S, Pb(NO,),.

124. CocTtaBbTe ypaBHeHVA JuccoumaumMy CTPOHUMI HUTpaTa, Mepkypuii(ll)
XNnopuaa, Kanbuuin KapboHaTa, Kanbuuii rmgpokcnaa, cynbGpraHon Kncno-
Tbl. B Kakmx cnyyasx guccoumauma nponucxogmT obpaTmo?
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125. B BogHOM pacTBope HaTpuii cynbdaTta copepxutcsa 0,3 Mosb NOHOB. Kakyio
Maccy 3TOM COAU WCMONb30Banu ANA MPUrOTOBNEHMA Takoro pacTtBopa?

126. B pactBope rugporeH dnyopuga obbemom 1 1 coaepXntca 2 r 3TON KUc-
NOTbl, @ KONNYECTBO BelecTBa MOHOB MaporeHa coctasnsaet 0,008 monb.
Kakoe konunuecTso BellectBa Gayopua-MOHOB B STOM pacTBope?

127. B Tpex npobupkax cofepkaTca ofMHaKoBble 06beMbl PacTBOPOB XJIOPUA-
HoW, dbnyopuaHon 1 cynbduaHom KMcnoT. Bo Bcex npobupkax KonnyecTsa
BellecTBa KMUCNOT paBHbl. Ho B nepBo Npobupke KONMYeCcTBO BeLlecTBa
noHoB MaporeHa coctaenset 3 - 107 monb, BO BTopolt — 8 - 107 monb,
aBTpeTbelnt — 0,001 Mosib. B Kakoi NpobrpKe coaepUTCa Kaxkaas Kncnota?

128. B nepBoil NpobupKe COAepXNTCA PAcTBOP SNEKTPONNTA, CTeNeHb ANCCO-
umaumm Kotoporo coctaBnsaet 899%, BO BTOPOW — 3MEKTPONAUT CO cTene-
Hblo gnccoumaunm 8%, a B Tpetbenn — 0,2 %. MpuBeanTe no ABa npumepa
SNEeKTPONMTOB Pa3HbIX KAcCOB COeAMHEHNI, KOTOPble MOTYT CoepXaTbCA
B 3TUX NpobupKax.

129% B QOMONHUTENbHBIX MCTOYHMKAX Hanaute MHbOpMauUio O 3aBUCMMOCTHU
CUnbl SNEKTPONNTOB OT MPUPOAbl BelecTB. YCTaHOBWTE 3aBUCMMOCTb
MeXay CTpoeHVeM BeLLecTB, NPUPOAOA XUMUYECKMX SN1EMEHTOB, KOTOpble
nx 06pasyioT, 1 CUON SNeKTPONNTOB.

§ 11. KucnotHoctb cpepbl. NMoHaTne o pH pacreopa

BcnomHuTe:

+ peaKkuus HenTpanM3auum — 3TO peakuusa MexAy KMUCIOTON U Wenouybto, B pe-
3ynbTaTe KOTOPOW 06pasytoTca Conb W BOAa;

+ MOA YNCTOV BOAOWN XUMMKM MOHUMAIOT XUMUYECKN YMCTYIO BOAY, HE cofep»allyto
HVKaKMX MpUMecei U PacTBOPEHHbIX COMeN, T. €. AUCTUINIMPOBAHHYIO BOAY.

KncnoTtHocCTb cpenbl

J1a pas3auyHbIX XUMUYECKUX, TPOMBIIIIJIEHHBIX U OMOJIOTUYECKUX TIPO-
IIECCOB OYeHb BAXKHOIN XapPaKTEPUCTUKOU ABJIAETCA KUCAOMHOCMb PACME0-
P06, XapaKTepusyIollas CoAep:KaHue KUCJIOT WK IeJodyell B pacTBOpPax.
ITocKOIBKY KUCJIOTHI U IEJI0UN SBJISIOTCS 9JIEKTPOJUTAMHU, TO IS XapaKTe-
PUCTUKN KUCJIOTHOCTH CPEIbI UCIIOIL3YIOT comepxanne nonos H wmm OH™.

B uucToit Bose u B 1:060M pacTBOpe BMECTE C UACTHUIIAMU PACTBOPEHHBIX
BEIIeCTB IIPUCYTCTBYIOT Takske nonsl H™ 1 OH ™. 9ro nmpoucxomur 6aaroma-
PpA auccoIMaIuy caMoi BoAbl. VI XOTSA MBI CUUTAaeM BOJY HEIJIEKTPOJIUTOM,
TeM He MeHee OHa MOXKeT aucconumposBarh: H,O & H' + OH". Ho aToT
IIPOIleCC IIPOUCXOAUT B OUEHb HE3HAUUTEJHHOUM cTereHu: B 1 J1 BOOBI Ha
HMOHBI pacmazaerca Tolabko 1 + 1077 MoJb MOJIEKYII.

B pacTBOpax KHCJIOT B pe3yJbTaTe WUX IUCCOIUAIINU TMOABISIOTCA O-
nonHuTeabHEbIe moHEI HY. B Takux pactBopax moHoB H' sHauuTeIbHO 60JIb-
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KncnotHas HentpanbHasn LllenoyHasn
cpepa cpepa cpepa
n(H*) > n(OH") n(H*) = n(OH?)  n(H*) < n(OH")

__ ®
H* EOO
o e %o
OH" 00 OOEOO

Puc. 11.1. CpaBHeHue cogepaHusa noHoB H* n OH™ B KNCNOTHOW, LWeNoYHOM
N HEeMTpanbHOM cpepax

e

e, uem noHoB OH™, o6pas3oBaBIIUXCs IPU HE3HAUYUTEIBHOMN IUCCOITNAIINN
BOIbBI, IIOATOMY ST PACTBOPBLI HAa3LIBAIOT KUCJIOTHBIMU (puc. 11.1, ciesa).
IIprHATO TOBOPUTH, UTO B TAKUX PACTBOPAX Kucaomuas cpeda. Yem 60ib-
mre nouoB H' comepskuTca B pacTBope, TeM 0OJbIIe KUCIOTHOCTH CPEeNbl.

B pacrBopax 1esioueii B pesyJbTaTe AMCCOIIUAIIAN, HAOOOPOT, IIPeos-
aagaror nousl OH™, a katmorsl H' BBUIY He3HAUUTEIBLHOU IUCCOLAAIIAN
BOZIBI IIOUTH OTCYTCTBYIOT. Cpeia TaKMX PacTBOPOB ujenoxwHasn (puc. 11.1,
cupaBa). Yem BbIllle KoHIleHTparusa noHoB OH™, Tem GoJjiee IeIOUHOM
SABJIAETCSA cpela pacTBopa.

B pacreope moBapeHHOI conu KoumdecTBo noHoB HY m OH™ ogmHakoBo
u pasHo 1+ 1077 mosb B 1 11 pacTBopa. Takyro cpefy Ha3hIBAIOT HeliMpanbHoLl
(puc. 11.1, o euTpy). PaKTUUECKU STO O3HAUAET, UTO PACTBOP HE COAEPIKUT
HU KHUCJOTHI, HU Iejoun. HelTpanbHas cpega XapakTepHA AJis PacTBOPOB
HEKOTOPBIX coJieil (00pa30BaHHBIX IEJOUBIO 1 CHJILHOM KIMCJIOTO) M MHOTUX
OpraHMYeCcKUX BEIeCTB. Y UYMCTON BOIBI TaK)Ke HeUTpaJIbHAs cpea.

BonopopaHbii nokasarenb

Ecau cpaBHUBaTh BKyC Kedupa M JUMOHHOTO COKAa, TO MOYKHO CMEJO
YTBEPXKIATH, UTO JUMOHHBIA COK HAMHOI'O Kuciee, T. €. KICJIOTHOCTDb 3TUX
pacTBOpOB pasHasi. Bbl y:Ke 3HaeTe, UTO B UMCTOM BOJE TaKiKe COMepKaT-
ca noubl H', HO KuCIOro BKyca BOABLI He OIINYINAETCSI. JTO O0BbICHSIETCS
CIMIITKOM MAaJIOll KoHIeHTparnuell noaos HT. YacTto GhIBaeT HeLOCTATOUHO
CKasaTh, UTO cpeja KUCJIOTHASA WU IMeJoOYHasdA, a HeoOXOAMMO KOJuye-
CTBEHHO €ee 0XapaKTepu30BaTh.

KucmoTHOCTE Cpebl KOJIMYECTBEHHO XapaKTepU3YIOT 6000p00HbLM TMO-
ka3amenem pPH (TIpOMBHOCUTCSA «IId-Alll»), CBIBAHHBIM C KOHIIEHTPAIIWEHn
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noHoB I'maporena. 3Hauenne pH COOTBETCTBYET OIIPeIEIEHHOMY COIEP:KAHUIO
KaTtmoHoB I'maporena B 1 J1 pacTBopa. B umcToil Boje 1 B HEHTPAJIBHBIX pac-
tBOpax B 1 i comepexurca 1 - 1077 mous monos HY, a smauenne pH pasHO 7.
B pacTBopax KHCIOT KOHIleHTpamus KaTmoHoB H' Gomibime, uem B umcTOi
BOJIE, & B II[EJIOYHBIX PACTBOPAX MEHBIIIE. B COOTBETCTBUM C 3TUM MEHSETCS
U 3HaueHVe BOJOPOAHOIO IoKasaress pH: B KMCJIOTHOU cpefie OH HAXOIUTCS
B mpemesnax or 0 mo 7, a B mieIouHBIX — OT 7 mo 14. BrepBble BOZOPOIHBIM
TOKa3aTeab TPEIIOKIJ HCIOJNb30BaTh garckuii xuMuk I[lemep CépemceH.

Ber mMorsim 3ameruTh, UTO 3HAUEHUE

. Kucmornas cpena: pH cBszaHO ¢ KoHIeHTpanueil moHos HT.
0 <pH <7 Onpenenenne pH HAIPpAMYIO CBA3aHO C BbI-

. Hedtrpamsmas epema: yycjIeHneM Jorapudma uucaa, KOTOpoe Bbl
pH = 7 OymerTe u3ydyaTh Ha YPOKAX MAaTeMAaTHUKU

- Iexounas cpena: B 11 kiacce. Ho B3anMoCBA3E MexK Iy Comep-
7 < pH < 14 JKaH1eM MOHOB B pacTBOpe u 3HaueHreMm pH

MOJKHO IIPOCJIEIUTH II0 CJIEAVIOIIell cxeme:

Hen-

CUNBHO- cnabo-  TPANbHAA  cpa60- CUMbHO-
kucnotHas ~ KACIOTHAA i cnotHan l wenoyHas  WEMOUHAA ) anoyHan
pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
CopnepxaHue H* ° ° ° ° ° o ° ° ‘ ° o ° ° °
(monb) 1-100 1-107" 11073 1107 1-107 1-107° 11071 110713 11074
B 11 pacTBOpa
CopepxaHue
OH- (Monb) 1:10-141.10713 1.107M 1-107° 1.107 1-10° 1:10°3 11077 1-100

B 151 pacTBOpa

3uauenre pH BOIHBIX PACTBOPOB OOJIBIITMHCTBA BEIIECTB U IIPUPOIHBIX
pacTBOpoB HaxoauTca B mHTepBajse orT 1 mo 13 (pume. 11.2).

YBennuyeHne KNCNOTHOCTU HewnTpanbHbin YBennuyeHne OCHOBHOCTU
pactBopa pacteBop pacTBopa
CpepctBo ana  Mnpgkoe  Oucmnnupo-  Cpeactso ans M3BecTKo-
yhaneHnAa Hakunm MbIJ1IO BaHHaA BOAa MbITbA NOCYAbl BaA BOAa
1,0 2,0 3,0 55 6,8 7,0 8,0 9,0 10,5 12,0 13,0
HNO, Ykcyc Jlumon Monoko Mopckas »upkoe cpenctso NaOH
BOAa AnAa CTUpKn

Puc. 11.2. 3HaueHne pH pasnnyHbIX NPUPOAHBIX U NCKYCCTBEHHbBIX PacTBOPOB
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[atcknini GU3MKO-XMMUK 1 BUOXMMUK, npe3ugeHT [at-
CKOro KoponeBckoro obuiectsa. OkoHumn KoneHrareHckui
yHuBepcuteT. B 31 rog ctan npodeccopom [latckoro nonu-
TEXHWYECKOro MHCTUTYTa. Bo3rnaBnan npectuxHyo ¢pusn-
KO-XMMUUECKYI0 nabopaTopuio Npyi MMBOBapEHHOM 3aBOAE
Kapnc6epra B KoneHrareHe, rge chenan cBOW rnaBHble Ha-
YUHble OTKpbITUA. OCHOBHasA Hay4HasA AeATeNbHOCTb NOCBA-
LieHa Teopuy PacTBOPOB: OH BBeJ MOHATVE O BOJOPOAHOM
nokasarerse (pH), n3yyan 3aBUCMMOCTb aKTUBHOCTY GepMeH-
TOB OT KMCJIOTHOCTWN PacTBOPOB. 3a HayuYHble AOCTUXKEHMA

CépeHceH BHeceH B nepeyeHb «100 BbIAAIOWMNXCA XUMUNKOB Cépen lNMepgep
XX BeKa», HO B UCTOPUM HayKN OH OCTaicA npexje BCero Jlaypuy, CépeHceH
KaK YYeHbI, KOTOPbI BBEN MNOHATUA «pH» 1 «pH-meTpua». (1868-1939)

Orlpe,u,eneH ne KMCaIoTHOCTU cpepbl

[ ompenesieHUsA KUCJIOTHOCTH PAcTBOpA B JIaDOPATOPUAX Uallle Bce-
TO MCHOJIB3YIOT YHUBepPCcAJbHBLIN mHAUKATOP (puc. 11.3). Ilo ero okpacke
MOYKHO OTIPEJEJINTh He TOJbKO HAJIUUYME KUCJIOTHI UJIU IeJ0YU, HO U 3HA-
yenue pH pactBopa ¢ Tounoctsio mo 0,5. asa Gosiee TOYHOrO M3MEpPEHU
pH cymecrBytor cnemuanbabie mpubopbl — pH-merpsr (puc. 11.4). Ounm
MO3BOJAIOT ompeennTs pH pactBopa ¢ Tounoctsio xo 0,001-0,01.

Wcnonbaysa nagukaTops! nin pH-MeTphbl, MOXKHO CJIEIUTDH 3a TeM, KaK
IIPOTEKAIOT XUMUYecKue peaknuu. Hanpumep, eciu K pacTBOpPy HATPHMit
TUAPOKCHUIA TPUJNBATH XJOPUAHYIO KHUCJIOTY, TO IIPOUBO0IIET peaKIius
HeUTpaJIn3anun:

NaOH + HCI = NaCl + H,0

a 6
Puc. 11.3. YHuBepcanbHbIM Puc. 11.4. [Ina n3mepeHma pH pacTBOpPOB MUCNONb3yOT
VNHANKATOPOM OnpefenstoT npu- cneymnanbHble npubopbl — pH-meTpbl: a — nabopaTop-

6nm3nTenibHoe 3HayeHne pH HbI (CTaLMOHapHbIN); 6 — MOPTaTMBHbBIN
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B sToM ciyuae pacTBOpPBI peareHTOB W IPOAYKTOB pPeaKIuu OecIBeT-
Hbl. Ecau Xe B MCXOAHBIN PacTBOP IMEJOYH IIOMECTUTHL dJeKTpoa pH-
MeTpa, TO O MOJHON HeNTpaausaluu IeJ0Yr KUCJIOTON MOMKHO CYIUTH
mo 3HaueHuio pH o0pasoBaHHOTO pacTBOpA.

|_|pI/IMeHeHVIe BOOOPOAOHOIO NOKa3saTesiAa

OmpeneseHre KUCJIOTHOCTY PACTBOPOB MMeeT 0OJIbIII0e MPAKTUUECKOe
3HAUeHIe BO MHOTUX 00JIaCTAX HAYKHU, IPOMBIIIJIEHHOCT U APYTUX cde-
pax "KM3HU UYeOBeKa.

IKoJ0THU peryaspuo usmepsaoT pH mo:KaeBoit Boabl, BOIBI PEK U 03€epP.
Pesxoe moBbIllleHrEe KHCJIOTHOCTHA MPUPOSHBIX BOJ MOXKET ObITH CJIe.-
CTBUEM 3arpA3HeHus aTMoc(epbl MIW IIOHAJaHUS B BOJOEMBI OTXOJIOB
IPOMBINIJIEHHBIX TpeanpuaTuii (puc. 11.5). Takue nuameHeHusa BIEKYT 3a
coboii rubesb pacTeHuii, PbIOBI U APYTUX OOMTATEJell BOZOEMOB.

Bomopoaublii ToKasaTesb OUeHDb BayKeH /IS U3yUeHus 1 HAOJII0qeHn A
MIPOIIECCOB, MPOUCXOAAIINX B KUBBIX OpraHU3Max, T. K. B KJIeTKaX IPO-
TEeKaT MHOTOUNCICHHbIE XUMUUECKIe PeakIiuu. B KINHUUYECKO# AuarHo-
cTUKe omnpenensoT pH miaasMbl KPOBU, MOUM, KEJTYJOUYHOTO COKA W Jp.
(puc. 11.6). HopmansHoe 3Hauenune pH KpoBu — ot 7,35 mo 7,45. laxke
HeboJbIIoe u3MeHeHre PH KpoBU ueoBeKa BLI3LIBAeT cepbe3Hble 3a00Je-
Bauus, a npu pH = 7,1 u HM)Ke HaUMHAIOTCA HeoOpaTHUMble M3MEHEHUS,
KOTOpbIE MOTYT IIPUBECTH K CMEPTH.

I OOJBIIMHCTBA PACTeHUIl BayKHA KUCJIOTHOCTH IIOUBBI, IIO9TOMY
arpoHOMBI 3apaHee IIPOBOAAT aHAJIU3 IIOUB, oupeneasaa ux pH (puc. 11.7).
Eciu KuCIOTHOCTH CIAMIIIKOM BeJINKA IJIS ONpeAesIeHHONH KYJbTYphbI, I10-
YBY M3BECTKYIOT — I00aBJIAIOT MeJ UJIU U3BECTb.

B nuimeBoit mpoMBIIIJIEHHOCTH IPYU IIOMOIIBI0 KUCIOTHO-OCHOBHBIX WH-
INKATOPOB IIPOBOIAT KOHTPOJIb KauecTBa MPOAYKTOB nutauus (puc. 11.8).
Hampumep, B Hopme ais mosoka pH = 6,8. OTKJI0HeHUe OT 9TOro 3HA-
YeHUS CBUIETEJIbCTBYeT JU00 O HAJUUNM ITOCTOPOHHUX MIpuMeceit, Jmbo
0 ero CKUCAHUMH.

néenb OnTUManbHbIN BbrnoreHHoe
KopHen rnokasaTesb obecconvBaHve

v v \
O [ [ [ N [ [

5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82

nOBpe)Kﬂ,eHI/Ie HeﬂOCTyI’IHOCTb onpepeneH-
KJIeTOK JINCTbeB HbIX 31eMEeHTOB NMUTaHUA

Puc. 11.5. Bnuaxve ypoBHA pH Bofbl B BofoeMax Ha XU3HEAeATeNIbHOCTb PacTeHWn B HUX



§ 11. KucnotHoctb cpeppbl. MoHATe o pH pacTBOpa

—  CnioHa
=

pH = 6,5-8

me==— KpoBb

pH = 7,35-7,45

Puc. 11.7. Vi3mepeHune pH nousbl
MenynouHbii cok
/ pH = 1,0—3,0
TOHKMI
/KmmeqHMK

pH =7,2-75
o Moua
pH = 5,0-8,0
Puc. 11.6. 3HaueHne pH Guonormueckmx Puc. 11.8. KoHTponb KauecTBa MOMOKa
KNOKOCTEN opraHu3Ma Yenoseka B nabopaTtopun Ha MOJIOKO3aBoge

Basxknbim aBasgerca sHauenue pH yid KOCMeTUUEeCKUX CPEACTB, KOTOPHIE
MBI UCIIOJb3yeM B ObITy. B cpemuem mia xKosku uyenoBeka pH = 5,5. Ecan
KO’Ka KOHTAKTHPYET CO CPeACTBAMU, KHUCJIOTHOCTb KOTOPHIX CYIIECTBEHHO
OTJIMYAETCA OT 3TOTO 3HAUEHUS, TO 9TO BJIEUET IIPEKIEBPEMEHHOE CTapeHNe
KOXKH, ee MOBPEKIeHNE UJIN BOocHaJeHue. BplIo 3amMeueHo, UTO y IIpavex,
KOTOpbBIE JIUTEJIbHOE BPEMs HMCIIOJb30BAJU [JIs CTUPKU OOBIYHOE XO3si-
creernoe MbLIO (PH = 8-10) unu crupanbuyio cony (Na,CO4, pH = 12-13),
KO’Ka PYK CTAaHOBWJIACH OUE€Hb CYXOil M MOKPHIBajach TpermuHamu. [loaTromy
OYeHb BaKHO HCIIOJIB30BATH DPA3JIMUHbIE KOCMETHUUYECKHUEe cpencTBa (reu,
KpeMbl, MIaMIyHu u T. A.) ¢ pH, O0auskuMm K ecrectBenHOMY pH Kokwm.

JIABOPATOPHbBIE OIbITbl N2 1-3

Ob6opydosaHrue: MTAaTUB ¢ TPOOUPKAMU, TUTIETKA.

Pearxmueuvl: Boma, XxJopuaHasa KucaoTa, pactBopsl NaCl, NaOH, croJio-
BBIN YKCYC, VHUBEPCAJIBHBIN MHANKATOD (PACTBOD UJIM MHIUKA-
TopHas 6ymara), MuIleBbie IPOAYKTHI U KOCMeTUYecKas IPOIYK-
nua (HaupuMep, JJUMOH, IITIaMIyHb, 3yOHAsA acTa, CTUPAIbHBINA
TIOPOIIIOK, Ta3MPOBAHHBIE HATUTKU, COKHU U T. 1.).



TEMA 1. PACTBOPbI

| IIpaBuna GesomacHocru:
® - NJIsd OIIBITOB I/ICHOJIL3YI>'ITe HeOOJIbIIINEe KOJUUYEeCTBA PEeaKTHuBOB;
* ocTeperaiiTech IIOIAJaHUs PEaKTUBOB Ha KOMKY, B IJia3a; IPHU II0Ia-
JaHUU eIKOTO BeIeCTBa CMOITe ero OOJIBIINM KOJMYECTBOM BOXBI.

OnpepeneHne NoHoB maporeHa n rMAPOKCMA-NOHOB
B pacTBOpax. YCTaHOBNEHUe NpubnnsuTenbHOro 3HavyeHuA
PH BOADbI, WENOUYHbIX N KUCAbIX PacTBOPOB

1. B mare npobupok HaseiiTe 1o 1-2 mu: B mpobupky Ne 1 — Bomwl,
Ne 2 — xJjopumgHOM KUCJIOTBI, Ne 3 — pacTBopa HaTpuit xJjopuga, Ne 4 —
pacTBopa HaTpuii ruApoKcuza m Ne 5 — CTOJI0BOrO yKcyca.

2. B ramayoo mpoObupKy mobaBbTe IO 2—3 KalJu pacTBoOpa YHUBEP-
CcaJIbHOTO MHAWKATOPA MM ONMYCTUTE MHINKATOPHYIO OyMmary. OmpegenuTe
PH pacTBOpOB, cpaBHUBAA IIBET MHAMKATOPA II0 dTAJOHHON mikaJe. Cue-
JaiiTe BBIBOABI O HAJUUNY B KaXKI0I MPoOUPKe KaTuoHOB I'maporena uian
ruapokcun-noHoB. CocTaBbTe yPaBHEHUSA AUCCOIIUAIIYN 9TUX COETUHEHU.

UccneposaHne pH nuweBon n Kocmetnyeckom npoayKumu

UcneiTaliTe yHUBEPCAIBHBIM WHIUKATOPOM 0O0pPAa3Ilbl MHUIIEBBLIX IIPO-
IYKTOB 1 KOCMETUUECKOI MpoayKIuu. [ mcciiefoBaHUS CYXUX BEIeCTB,
HAIIpuUMep, CTUPAJHLHOTO IOPOINKA, MX Heo0XOAMMO PacTBOPUTL B He-
6oJbIIOM KoJsimuecTBe Boxbl (1 mimarens cyxoro BermiectBa Ha 0,5—1 M
Boanl). Ompenenure pH pactBopoB. ChenaiiTe BBIBOABI O KUCJIOTHOCTH
cpelbl B KasKJOM U3 MCCJIETOBAHHBIX IPOAYKTOB.

P

{-@{ KnioueBaa ngen
-9
+ -
KncnoTHblii > 1107 n(H*) > n(OH") <70
HewTpanbHbin =110 n(H*) = n(OH") 7.0
LLlenouHomn <1107 n(H*) < n(OH") >7.0

Q KOHTPOJI bHbl€ BONPOCHI

130. Hannumem Kaknx MOHOB B pacTBOpe O6yCNnoB/ieHa ero KMCIOTHOCTb?

131. Kakure noHbl cogepkatcsa B N30bITKE B KUCIOTHbBIX PAacTBOPax? B LLENOYHbIX?

132. Kakol nokasartesib KONMYeCTBEHHO OMUCbIBAET KUCIOTHOCTb PacTBOPOB?

133. KakoBo 3HaueHune pH n copepxaHue mMoHoB H* B pacTBopax: a) Hel-
TpanbHbIX; 6) CNAaBOKUCIOTHbLIX; B) CNAabOLLENOUHbIX; I) CUbHOKUCIIOTHbIX;
1) CUNTbHOLLENOYHbIX?



§ 11. KucnotHoctb cpeppbl. MoHATe o pH pacTBOpa

s

3apjaHnA gna ycBOeHMA maTepuana

134. BoaHbIl pacTBOP HEKOTOPOro BelecTBa UMeeT LeNoYHyo cpegy. Kakumx
NoHoB 6osiblue B 3TOM pacTtBope: HY nnn OH™?

135. B aByx npobupkax HaxogAaTCA PacTBOPbl HUTPATHOW KUCOTbI U HUTPaTa
KanuA. Kakve nHANKaTopbl MOXXHO MCMONb30BaThb ANA onpeaesneHns, B Ka-
KoM NpobupKe COAepPXUTCS pacTBop conun?

136. B Tpex npobupKax HaxoasTCcA pacTBOPbl Gapuin rMAPOKCULA, HATPATHOM
KNCNOTbl 1 Kanbuni HUTpaTa. Kak ¢ nomoLblo OfHOro peakTuBa pacrno-
3HaTb 3TV pPacTBOpPbI?

137. /13 npyBeaeHHOro nepeyHs BbINMLLUTE OTAENbHO GOPMYNbl BelecTB, pac-
TBOPbI KOTOPbIX UMEIOT Cpefly: a) KUCIOTHYI0; ) LLeNoYHYIo; B) HEMTPANbHYIO.
NaCl, HCl, NaOH, HNO,, H,PO,, H,SO,, Ba(OH),, H,S, KNO,.

138. loxpeBasa Boga nmeet pH = 5,6. Yto 310 03HauaeT? Kakoe BeLlecTBo, Co-
Jeprkalleeca B BO3Ayxe, MPWU pPacTBOPEHMM B BOAE ornpenenseT TaKyio
KWCNOTHOCTb cpeAbl?

139. Kakas cpefa (KMCNOTHaA nnn LWenoyHasn): a) B pacTBope wamnyHa (pH = 5,5);
6) B KpOBY 300pOBOro venoeka (pH = 7,4); B) B KeflyAOYHOM COKe Yeso-
Beka (pH = 1,5); r) B cntoHe (pH = 7,0)?

140. B coctaBe KaMeHHOro yrns, MCNONb3yemMoro Ha Tenno3feKTPOoCTaHUKAX,
cofepxatca coefnHeHuna HutporeHa n Cynboypa. Bbibpoc B atmochepy
NPOOYKTOB CXUraHUA Yrna NPYBOAWUT K 0Opa3oBaHMI0 TaK Ha3blBaeMbIX
KUCNOTHbIX AOXAENW, copepxalmx HebonbliMe KonmMyecTBa HUTPATHOW
unu cynbduTHOM Kcnot. Kakue 3HauyeHus pH xapaKTepHbl AnA Takow Jo-
XaeBow Bofbl: 6onblie 7 M meHblie 77

141. 3aBucut nn pH pacTBOpa CUIbHOWM KNCNOTbI OT ee KoHueHTpauun? OTeeT
o6ocCHyMTE.

142. K pacTtBopy, cogepxawemy 1 MOfb Kanum rugpokcuaa, npununm pactsop
deHondTanemnHa. I3MeHMTCA NM OKpacka 3TOro pacTBopa, ecin K Hemy Ao-
6aBUTb XNOPUAHYIO KACOTY KOMMYeCcTBOM BellecTsa: a) 0,5 Mosib; 6) 1 mosb;
B) 1,5 monb?

143. B Tpex npobupkax 6e3 Hagnucen HaxoaaTcs 6ecLBETHbIe PACTBOPbLI HATPUIA
cynbdata, HaTpui rmgpokcmaa n cynbGaTHOM KUCIoThl. na Bcex pacTBo-
pOB M3MepUNUN 3HayeHue pH: B nepBoi Npobupke — 2,3, BO BTOPON —
12,6, B TpeTbein — 6,9. B Kakol nNpobupKe COAepKUTCA Kakoe BelecTBo?

144.YuyeHVK Kynun B anteke AUCTUANUPOBaHHYK Bopy. pH-meTp nokasan,
yTO 3HauyeHvie pH 3Ton BoAabl paBHO 6,0. 3aTeM yUYeHUK NPOKMNATAN 3Ty
BOAY B TeueHue ANVNTESIbHOrO BPEeMeHU, 3arosiHW KOHTelHep O Bepxa
ropsyYen BOAOWM M 3aKpbNl KPbIWKOW. Koraa Boga ocTbila O KOMHATHOM
Temnepatypbl, pH-meTp onpepenun 3HauyeHune 7,0. lMocne 3TOro yyeHuk
TpybouKol npomnyckan Bo3ayx yepes Boay, U pH-meTp cHoBa nokasan 6,0.
Kak MOXHO 06bACHUTb pe3ynbTaTbl 3TUX U3MepeHnin pH?

145. Kak Bbl cuMtaeTe, noyemy B ABYX OYTbifIKax yKCyca OT OAHOro Mpoun3Bo-
OVTensa MOryT cofiepXaTbCA PacTBOPbl C HECKONbKO Pa3fMUYHbIMK 3Haye-
HuaMK pH?



§ 12. Peakunn o6bmeHa mexay pacTBOpaMu 351eKTPONNTOB.
MoHHO-MOneKynsapHble ypaBHEHNA XUMUNYECKUX peakuun

loHHO-MOneKynsipHble YpaBHEHUA peakuuin

Kax BbI yixe usyuanau B 8 Kjacce, peakKIuy oOMeHa MeXKIY COJTIMU, KUC-
JIOTaMU ¥ OCHOBAaHUSAMU B PACTBOPAaX IIPOMCXOASAT IPU YCJIOBUM, €CJIU B pe-
3yJbTaTe PeaKIn:

- oOpasyeTcsd BOzAa;

«  BBIIIaJaeT 0caZoK (HepacTBOPUMOE B BOJIe BEIIlECTBO);

*  BBIZEJISEeTCs ras.

PaccmoTpum, KaK IPOXOAAT peakIiiuy 00MeHA MEeYK,IY PACTBOPAMIU 3JIEKTPO-
JIUTOB C IMO3UITUH TEOPUU DJIEKTPOJIUTUUECKON mmccormariuu. s aToro co-
CTaBJIAIOT UOHHO-MOJICKYLAPHbLE YPABHEHUS: B MOJIEKYJIADHOM YpaBHEHUU
peaxuy (GOPMYJIBI CUJILHBIX 9JIEKTPOJIUTOB 3aMEeHAIOT (DOPMYJIaAMU MOHOB, HA
KOTOpPBIE TUCCOIIMUPYIOT 9TU 3JIEKTPOJINTEI, a IPYyTHe BelrecTBa (0cagKu, rasbl,
cyia0ble BJIEKTPOJIUTEI, OKCUABI U T. II.) OCTABJIAIOT B MOJIEKYJISIPHOI (hopme.

CocTaBUM MOHHO-MOJIEKYJIAPHOE YPABHEHNE PeaKIlNy HeHTpaans3aliiu
XJIOPUAHOU KHCJIOTHI HaTpuil ruapokcugom. CHauaga 3amuchbiBaeM MOJIe-
KYJAPHOEe YPaBHEHIE 3TOU PeaKI[Un:

HCI + NaOH = NaCl + H,0

PearenTs! 1 01V1H 113 TPOAYKTOB PEAKIINN — STO CUJIbHbIE 3JI€KTPOJIUTHI.
B BogHOM pacTBOpe OHM HaXOJATCSA UCKJIIOUNTEILHO B BUJle NOHOB, a BoJa
Ha WOHBI IOUTH He pacHajaeTcA. ¥YUUTHIBAsg 3TO, 3aMeHsaeM (hOpMYJIbI
CUJBHBIX 3JIEKTPOJINTOB (DOPMYJIAMU MOHOB:

H" + CI" + Na* + OH™ = Na* + CI" + H,0

. : C
e S

CI”
+ -

cI- o O 7O+

Takyio 3anuch HA3BIBAIOT MOJHBIM MOHHO-MOJEKYJISPHBIM YPaBHEHU-
eM peakIuu. B HeM 3ammcaHbl BCe YACTHUIIBI, PEAJTbHO IPUCYTCTBYIOIINE
B pactBope. VI3 sToro ypasHeHus BuAHO, uTo noHEI Cl- m Na' me mpu-
HUMAIOT yYacTUs B PeaKIlMM — OHU 3alNCaHbl U B JIEBOI, U B IIPaBOM
YacTsX yPaBHEHUS, MIO9TOMY UX MOKHO YIAJUTL (COKPATHUTBH):

H" + OH™ = H,0
Mper mosyunnu cokpaleHHOe NOHHO-MOJIEKYJISPHOe YPaBHEHUE pPeak-
nuu. OHO IOKa3bIBAET XMMHUUYECKYIO CYTh 9TOU peaKIINU: eCJIu B PACTBODe
OJHOBPEMEHHO IPHUCYTCTBYIOT noHBI HT 1 OH™, TO OHM B3aMMOAENCTBYIOT
IPYT ¢ IPyrom, oopasysd cJabbIi 3JIEKTPOJUT — BOIY.

Cl-



§ 12. Peakuyun obmeHa Mexay pacTBOpamii 3EKTPONUTOB

TakuM cmoco60M MOXKHO COCTABUTL MOHHO-MOJIEKYJISIPHOE YPaBHEHNe
st I000# peakIiuu B pacTBope. TaKkue ypaBHEHUS OTPAYKAIOT PeabHbIH
IIPOIlecc, MPOTEeKAIoINii B PAacTBOpPE, MOCKOJbKY YacTh MOHOB He IIPU-
HUMAaeT y4YacTHuS B PEeaKIlUU.

Peakuun obmeHa ¢ obpa3oBaHMeM BOAbI

CocTaBUM MOHHO-MOJIEKYJIAPHOE YPABHEHNE PEAKIINN CEPHOM KUCIOTHI
¢ xKaaui rugpoxcugom. O0paTruTe BHUMAHNE, YTO HEOOXOLMMO YUNTHIBATH
cTeXuoMeTpuUecKue Kod(pPUIeHThI:

H,S0, + 2KOH = K,SO, + 2H,0
2H' +S0; +2K" +20H =2K'+S0j +2H,0 — mOIHOe ypaBHEHIe

2H" + 20H™ = 2H,0 a6o H" + OH™ = H,0 — cokpaljeHHOe ypaBHeHMe

Kak BugHO, TTOJTHOE MOHHO-MOJEKYJIAPHOE YpaBHEHUE 9TOH pPeaKIuu
OTJIMUaeTcsd OT YpaBHEHHUSA, COCTABJEHHOTO B IIPeIbIAyIlieM paszaese. Ho
COKpallleHHOe WMOHHO-MOJIEKYJIIPHOe ypaBHeHHWEe TaKoe ’Ke, KaK U IJd
peakIuu XJOPUIHON KUCJIOTHI C HaTpuii rugpoxcumzoM. O0e sTu peakx-
MUY SABJAAIOTCA PeakIiuaAMHN HeHTpaamsanuu. SHAUUT, XUMUYECKAS CYMb
Peaxuyuil Hellmpaiu3ayuu 3aKjJI0JaeTca B coequHennu nonos HY u OH~™
B MOJIEKYJIy CJIa00OT0 3JIEKTPOJIMTA — BOJBI.

PaccmoTpum ertie mprMephl B3aUMOIEMCTBUSA TUAPOKCUIOB C KHCJIOTAMU.

Peaknua mexay cynbhaTHON KMCa0To 1 HepacTBOpuMbIM KynpyMm(1I)
TUIPOKCUIOM:

H,S0, + Cu(OH), = CuSO, + 2H,0
2H"+80% +Cu(OH), = Cu®** + S0 + 2H,0

2H* + Cu(OH), = Cu?' + 2H,0



TEMA 1. PACTBOPbI

BazaumogeiicTBue MexOoy caab0ii CyJab(PUAHON KUCIOTONH U KAJUHA I'U-
IPOKCHUIOM:
H,S + 2KOH = K,S + 2H,0

H,S+2K"+20H =2K"+S8* +2H,0
H,S + 20H = S + 2H,0

H)S ——

ObOpaTtuTe BHUMAaHWE, UTO B ATUX YPABHEHUAX (QOPMYJBI CJIAOBIX
snexTponuToB (Cu(OH), u H,S) MBI ocTaBuIM B MOJEKYJAPHOU (opMme,
MOCKOJIBKY OHU IOYTH He AWCCOIMHUPYIOT Ha MOHBI B PacTBOpE.

Peakunu obmeHa ¢ o6paaoBaH|/|eM OCalka

PaccmoTrpum peakriimio oOMeHa MeKAY PACTBOPUMBIMU COJISMIN:
BaCl, + Na,SO, = BaSO,l + 2NaCl
O0a peareHTa M HATPUIl XJIOPHUI — CUJIbHBIE DJIEKTPOJUTHI, IIPU pac-
TBOPEHUM B BOJE OHU IIOJHOCTBIO JUCCOIMUPYIOT, a 0apuii cyjabdar Hepac-
TBOPUM:

Ba?* +2Cl” +2Na* +S0? = BaSO,l + 2Na* +2CI"

COKpaH.IeHHOG HNOHHO-MOJIEKYJIAPDHOE YPaBHEHUA IIoJIydyaeM IIOCJie CO-
KpalleHnsd OJMHAaKOBBIX MOHOB B JIeBOI U HpaBOﬁ JacTdax:
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Ba®" +S0; =BaSO,l

- E

Taxum obOpasoM, CyTh IIpOIlecca 3aKJII0UaeTCs BO B3aWMOIENCTBUU
noHoB Bapusa m cyabdaT-noHOB ¢ o0pasoBaHUMEM ocaaka Oapuit cyabda-
ra. Ecim mpu cMemuBaHUU PACTBOPOB JBYX PACTBOPUMBIX COJIeil ocamkKa
He obOpasyeTcsi, TO peakIius He IpoucxoauT. Hampumep, mpu CIAMBAHUU
pacTBOpOB KaiawWil XJOpHUAa W MAarHuil cyabdaTa HUKAKUX BUIUMBIX W3-
MeHeHUIl He HabOJomaeTcA. 3aluIleM ypaBHeHMHE dTOM peaKkIuu oOMeHa:

2KCl + MgSO, = MgCl, + K,SO,

Bce BerriecTBa — CUIbHBIE 3JIEKTPOJIUTHI:

2K* +2CI™ + Mg?" +S0%™ = Mg® +2Cl™ +2K* +S0%"

——— - e

Bugum, uro sieBas u mpaBas yacTu ypaBHEHUSA ONWHAKOBEI, T.e. 00-
Pas30BaBIIHUICA PACTBOP COAEPIKUT BCE MOHBI, KOTOPHIE OBLIM B PACTBOpPaX
peareuaToB. OueBUAHO, YTO B 3TOM CJIydyae HUKaKHe MOHBLI APYT C APYroM
He COeMMHAIOTCA, N3MEHEeHUHN B PacTBOpPe He HMPOUCXOAUT. ITO O3HAUAET,
YTO peakId HEeBO3MOYKHA:

KCl + MgSO, #

PeaKLI,I/IVI obmeHa ¢ BblaeneHmnem ra3a

T'azoo0pasHbIe BelllecTBa, BhIAEIAIOIINECSd B peakIuax o0MeHa, 00bIU-
HO HE3JIEKTPOJMUTHI WK ca0ble 3JIeKTPOauThI. IlosTOMYy IIpU cocTaBIeHUN
MOHHO-MOJIEKYJISAPHBIX YpPaBHEHUH KMX (POPMYJIBI OCTABJSIOT B MOJIEKY-
JAApHO (Qopme.



TEMA 1. PACTBOPbI

PaccmorpuM peakmuio HaTPUH Cyab(Puaa ¢ XJIOPUIHON KIUCJIOTOM:
Na,S + 2HCI = 2NaCl + H,ST

T'ugporen cyab@up XOTda W SBJSETCS KHCJIOTOI, HO OUYeHb CJIaboii.
K Tomy ke rmaporen cynbdup II0X0 PacTBOPSAETCA B BOZE, IOITOMY
npu o0pasoBaHUM BBIJEJdEeTCA M3 PacTBOpa B BUe rasa, O 4eM CBHUJe-
TeJIbCTBYeT IIOABJIEHNe cIeludruecKoro 3alaxa I'UAPOTeH cyiabdpuia —
3amaxa TyXJbIX Aull. MOHHO-MOJEKYJAPHOE ypaBHEHWE BTOI peaKIluu:

2Na’ +S8* +2H" +2Cl” =2Na* +2Cl" +H,S T

S* +2H" =H,ST

——— —

Peaknuu o6MeHa MOTYT MpPOTEKaTh Aaske MPU YUYaCTHUM HEPACTBO-
PUMBIX B BOJie COJIEH, ecau OHU OOPABOBAHBI CJIAOBIMU KHCJIOTAMU: Kap-
00HAaTOB, CYJIb(MUTOB U HEKOTOPBIX CYJIbMUIOB. ITO BO3MOKHO IIOTOMY,
YTO CUJIbHAs KWCJIOTA BBITECHSAET CJa0yio M3 ee COJU, JarKe M3 OcagKa.

CocraBuUM ypaBHEHHE B3aUMOMEHCTBUS KaJdbIlUili KapOoHAaTa C XJO-
PUIHON KIMCJIOTOI:

CaCO, + 2HCI = CaCl, + CO,T + H,0
CaCO; +2H" +2C1™ = Ca®" +2CI™ + CO,T+H,0

CaCO, +2H" = Ca®" + CO,T+H,0

@)@
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Bo Bcex paccMOTpeHHBIX CiIyuyasax B pedyJsbTaTe peaKkIuu oO0MeHa HEKO-
TOpBIE MOHBI COEAUHAIOTCA MEXKIY CO00H, IIPU 9TOM 00pas3yIoTCA HEIJIEKTPO-
JauThI (Tasel) U caadble 9JIeKTPOJIUTHI (BOAA WJIN HEPACTBOPUMEIE BEITIECTBA).

o Peakuum MOHHOro oOMeHa B pacTBOpAx MPOWCXOAAT, eC/iv B pe3ysnbTate
¢ peakumm obpasyeTca cnabblil SNEKTPOSIUT UM HEINEKTPOJINT.

BoccTaHoBneHune MOJIEKYNAPHDbIX ypaBHEHVI|7| no COKpaweHHOMY
MOHHO-MONEKYNAPHOMY YPaBHEHUIO

Hepeaku ciryuan, Korga U3BECTHO TOJIBKO COKPAIeHHOe MOHHO-MOJIe-
KYJsSpHOEe ypaBHEHUEe, a HeoOXOAMMO OIIPeIeIUTh PeareHThl U COCTABUTH
ypaBHeHUe peaKIliu B MOJIEKYJIAPHOHN (opme.

Hanpumep, HaM HEOOXOAMMO MIPOBECTH XMMUUECKYIO PEaKIIUI0, KOTOPOi
COOTBETCTBYET CJIEeAYIOIlee COKPAIIeHHOe MOHHO-MOJIEKYJISPHOEe YPaBHEHNE:
s> +2H' =H,ST

s BocIIpom3BeleHUA MOJIEKYJIAPHOTO YPaBHEHUA HEOOXOIMMO OIIpe-
IeJIUTh BeIecTBa, IIPU AUCCOIUAIINYA KOTOPBIX 00Pa3yIOTCs MOHBI U3 IIPH-
BeJIeHHOTO COKpallleHHoro ypaBHeHHA. Cyiabdua-uossl S2 o6pasyioTcs
opu aucconuanuu pactBopumsbix cyiabbunos: Na,S, K,S u BaS.

Bropoii pearesT moJKeH AUCCOLUUPOBATE ¢ 00pasoBanueM noHOB HT,
IToMy YCJIOBUIO COOTBETCTBYET Ji00asA cujabHaA Kucjaora. Takum o6pasom,
ONHUM M3 BAPUAHTOB MOJIEKYJISPHOTO YPABHEHUS SBJIAETCS:

K,S + 2HBr = 2KBr + H,ST

Koneuno, 9T0 He eAMHCTBEHHLIN BO3MOMKHBIN Bapuaut. IlosTomy on-
HOMY COKPAII[eHHOMY HMOHHO-MOJIEKYJIAPHOMY YPaBHEHUIO MOJKET COOT-
BETCTBOBATH HECKOJBbKO MOJEKYJIAPHBIX. Takoe yMeHUe OIpeneisaTh pea-
TeHTBI IPUTOAUTCS BaM IIPU IIPOBEIEHUN JIA00OPATOPHBIX 9KCIIEPIMEHTOB.

Peakunn noHHOro obmeHa B pacTBOpax NPOTEKAOT O KOHLIA B CTOPOHY COeAnHe-
HUSA VIOHOB, €C/IN OAVH U3 NPOAYKTOB PeaKLMN BbIBOAWUTCA U3 PEAKLVIOHHOW Cpeapbl.
PaccmoTpum peakumio MeXay PacTBOpamm HaTpUi xnopuaa 1 cyibGaTHON KNCIOTbI:

2NaCl + H,50, # Na,50, + 2HCl

MoCKOMNbKY BCe peareHTbl U MPOAYKTbl PeakLuy XOPOLLO PacTBOPUMbI 1 ABAAKOTCA
CUMBHBIMUN SNEKTPONTaMK, TO B pa3baB/ieHHbIX PacTBOPax 3Ta peakuua nponcxo-
AuTb He Byget. Ho ecnn peakumio NpoBOAUTL B YCNIOBMAX HEAOCTaTKa pacTBopuUTe-
NA, T. €. HaTPUIA XIIOPYA B3ATb He B BMAE PacTBOPa, a B CYXOM BUAE, 1 CynbdaTHyto
KUCNOTY B3ATb B BUAE KOHLEHTPMPOBAHHOrO PacTBOPa, TO PeakuMs BO3MOX-
Ha. luaporeH xiopui, XoTA U XOPOLIO PacTBOPAETCA B BOAE, HO OrpaHWYeHHO:

NaCl(kpuct.) + H,SO,(koHu.) = NaHSO, + HCIT

=



TEMA 1. PACTBOPbI

JIABOPATOPHDbBIE OIbITbl N° 4-6

Oobopydosarue: MTATUB C IPOOUPKAMU, TUIETKY, IIIIATEIb.
Pearmueunt: pacteopsr CaCl,, Ca(NO,),, Na,CO,4, NaCl, KNO,, NaOH,
dbenondrarenn, HCl, mopomox CaCOj.
| Ipasuaa Gesonmacuocru:
® - I OUBITOB MCHOJb3YyIHTe HEOOJbIINEe KOJIUYECTBA PEaKTHUBOB;
* ocTeperaiTech IIONMAJaHWS PEAKTMBOB HA KOXKY, B IJIaza; IPU IIO-
MaJaHUM eIKOTO BEIecTBa CMOITE ero OOJIBIIUM KOJUYECTBOM BOBI.

Peakunn obmeHa mexpay 3NeKTponuTamn B BOAHbIX PacTBO-
pax, conpoBoXaalowmeca BbinageHneM ocajka

1. B mepByio n1poOupKy HajeliTe PacTBOP KaJbIIHil XJI0pUIa 00beMOM
1 MJI, BO BTOPYI0O — TaKoOe ke KOJMUYECTBO PACTBOPA KAJbIWI HUTpATAa.
B o6e nipobupku gob6aBbTe M0 1 MJI pacTBOopa HaTpuii kapboHaTta. YTO BBI
"Habarogaere?

CocTaBbTe MOJIEKYJISPHBIE WU MOHHO-MOJEKYJISPHBIE YpaBHEHUA pPeak-
muit. MOMKHO JIM yTBEP:KIAThb, UYTO B O0OMX CJIOyYasX IPOTEKAeT OJHA U Ta
JKe pearmus?

2. K pacTBopy HaTpuii xJjopuza oowsemMom 1 MJ mpuieiTe Takoe Ke
KOJIMUECTBO pacTBoOpa Kajaumii HuTpaTta. HaOsmiomaeTe i BhI KaKue-Imbo
usmeHenua? Ilouemy B 9TOM ciyuae peakinus HeBosMo:kHa? Kak sTo
MOXKHO TOKA3aTh IIPU IIOMOIIY IIOJTHOT'O MOHHO-MOJIEKYJISPHOTO YPAaBHEeHU S
peaknuu? Kakue MOHBI IIPUCYTCTBYIOT B 0OpPa3sOBaHHOM pacTBope?

Peakunn obmeHa mexpay 3NeKTponuTamu B BOAHbIX pPacTBO-
pax, conpoBoXaalowmecs BbigeneHnem rasa

B mepsyio npobupky HaJieiiTe pacTBOp HATPUM KapOoHATa 00beMOM
1 MJI, BO BTOPYIO MPOOMPKY HACBHIIBTE HEOOJIBIITOE KOJUYECTBO KaJIbI[UI
KapbOoHaTa (Ha KoHUHMKe 1mmareisa). K o6enM mpobupKaM OCTOPOKHO IIPH-
JerTe XJOPUAHYIO KHUCJIOTYy o0bemMoMm 1 mu. Yto mpoumcxomut?

CocraBbTe MOJIEKYJSAPHBIE W HMOHHO-MOJEKYJIsPHbIE yPaBHEHUS pe-
aknuit. MOKHO JU YTBEP:KAAThb, YTO B 000MX CJydYasiXx MPOTEKaeT OmHAa
U Ta JKe peaxitua?

Peakunn o6meHa MeXxgy 3neKTponuMTamum B BOAHbIX pacTBoO-
pax, conpoBoXpawueca ob6pasoBaHNeM BoAbl

HauretiTe B mpobupKy 1 MJI pacTBOpa HATPUH M'MIPOKCHUIA, 10OaBbTE He-
CKOJIbKO KameJsb eHoapTamentna. KakoBa okpacka pactsopa? Jlob6asisiiTe
XJIOPUAHYIO KUCJIOTY TI0 Kallje A0 TOJHOTO NCUYe3HOBEHUA OKPACKU PACTBO-
pa. CocTaBbTe MOJIEKYJIIPHOE W MOHHO-MOJIEKYJISPHOE yPaBHEHUS pPeaKIIUu.



§ 12. Peakuyun obmeHa Mexay pacTBOpamii 3EKTPONUTOB

KnioueBaa ngen

Peakumn obmeHa mexnay pacTBOpamu 3NeKTPONUTOB MPOUCXOAAT, eCiN B pe-

3ynbTaTe peakuuy obpasyeTca clabblil SNeKTPONUT (Boga UM HepacTBOPMMOe

BELLECTBO) UM He3NeKTponuT (ras).

KoHTponbHble BONpPOCHI

146. [Mpy KaKnx YCIOBMAX NPOUCXOAAT PeaKkLMn MOHHOrO 0bMeHa B pacTBope?
MpuBeanTe Mo oAHOMY NPUMEPY ANA KaXJOro cryyvas.

147. Kakre peakuun Ha3blBalOT peakumammn HerlTpanmsaymm?

3agaHua anA ycBOeHUA MaTepuana

148. CocTaBbTe MONIEKYNAPHbIE Y MOHHO-MOMEKYNAPHbIE YPaBHEHNA ANA CXEM:

a) Ba(OH), + HCl —; X) Fe(OH); + H,SO, —;
6) K,S + H,50, —; 3) Na,S + HCl —;

B) FeCl, + NaOH —; 1) Al(OH); + HCl —;

r) HNO, + Ba(OH), —; K) Na,SO, + Pb(NO,), —;
n) AgNO, + K,PO, —; n) NaOH + FeCl, —;

e) BaCO, + HCl —; m) CaCO; + HNO, —.

149. MNpuiBeguTe Mo ABa MOJEKYNSAPHbIX YPAaBHEHNA peakuuil, COOTBETCTBYIO-
WYX CeayoLWmnmM COKPALLEHHbIM NOHHO-MOJEKYNAPHBIM YPAaBHEHUAM:

a) H* + OH- = H,0; r) Fe** + 30H" = Fe(OH),;
6) 2H" + COZ™ =CO,T + H,O; B) Pb?* + S~ = PbSl;
B) COJ™ + Ca?* = CaCO,l; e) Ba2* + SO; = BaSO,l.

150. lNpuBegnTe N0 O[HOMY YPaBHEHMIO peaKkunn, COOTBETCTBYIOLLEMY KaXKaoun
cxeme npe.pallyeHnii. CocTaBbTe MONEKYNAPHbIE U MOHHO-MOJNIEKYIAPHbIE
ypaBHeHMA.

a) Conb + conb — conb L + conb;

6) cnbHaA KMCNoTa + LWenoyb — Conb + BOAR;

B) cnabas KucnoTa + Wenoyb — Coflb + BOAJ;

r) cunbHasA KUcoTa + cfaboe OCHOBaHVe — CONb + BOAQ;
/1) CUnbHas KUCNOTa + LWenoub — conb 4 + Boga;

€) Conb + CUNbHaA KMCNoTa — Conb + cnabas KucnoTa.

151. MNpuBeanTe npumep pPacTBOPMMON B BOAE CONW, MPY B3aVMOAENCTBUN KO-
TOPOW KaK C cynbpaTom Kanms, Tak U ¢ apreHTym(l) HUTpaTom obpasyeTcs
ocapok. CocTaBbTe ypaBHEHMA 3TUX peakunii B MONEKYIAPHON U NOHHO-
MoneKkynapHon dopmax.

152. Ha3oBute fgBe pacTBOpMMblE B BOAE COMM PasHbIX KUCMIOT, NPW B3aMogen-
CTBUN KOTOPbIX C CUSIbHON KUCIOTOW BbIAENAIOTCA ra3oo6pasHble MPoayKTbl.

153. [lononHnte ypaBHEeHNA, COCTaBbTE MOHHO-MOMEKYNAPHbIE YPaBHEHWA:

a) MgsO, + ... = ..l +K,SO,; B) FeS + ... = FeCl, + ...T;
6) ... + HCl = ... + HNO,; M ... + ... = Fe(OH),| + BasO,l.

154. 13 nepeyHsA BeleCcTB BbINULINTE Te, C KOTOPbIMU B3aUMOAENCTBYET Kanum
rmapokcng B BogHoM pacteope. CoctaBbTe MOSeKynApHble Y MOHHO-MO-
nekynApHble ypasHeHua peakumit. HCI, NaNO,, Ca(OH),, MgCl,.
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155. V13 npriBegeHHOro nepeyHs Bbinuwwnte GopMysbl COneil, KOTopble B3anMo-
LencTBYIOT C xnopugHon Kncnotol. CocTaBbTe MOSIEKYAPHbIE Y MOHHO-
MOJIEKYNAPHbIE YPaBHEHNA peaKLuuii.

KBr, AgNO,, CaCO,, MgSO,.

156. K pactBopy apreHTym(l) HuTpata maccon 200 r ¢ maccoBow fJonen conu
0,85% [o6aBnANN XNOPUAHYID KUCOTY O NPEeKpalieHUs BblheneHus
ocafKa. Bblumcnmte maccy o6pa3oBaBLIEroca ocagkKa.

157. K pactBopy, copepaleMy CMecb Kanui cynbouta v HaTpui xnopuvaa,
BHauane [obaBuM PacTBOP XMOPUAHONW KUCIOTbl A0 MpeKpalleHus Bbl-
[eneHna rasa, a NnoTom — pacTtBop apreHTym(l) HuTpaTta. Kakme MOHbI
octanucb B pacteope? OTBeT NOATBEPAUTE YPaBHEHMAMUN peakLuui.

158. K xnopugHoi KnucnoTe fobaBnany Kanbuuii KapboHaT [0 npeKpalieHus
BblAeneHna rasa. B pesynbrate obpasoBanca pacTBop Kanbuuii xnopuaa
maccon 500 r ¢ maccosor pgonent conun 0,333 %. Boluncnute maccy ruppo-
reH xjopufa B HayasbHOM pacTBope.

MPAKTUYECKAA PABOTA N 1

Peakunn noHHOro o6meHa mexgy 3neKTponutamm B BOAHbIX
pacTBopax

Oobopydosarue: MTATUB ¢ IPOOMPKAMU, ITUIIETKHU.

Pearxmuewt: HCI, pacteopsr Na,CO,, KCl, CaCl,, BaCl,, MgCl,,, KBr,
KI, K,PO,, Na,SO,, Na,SO,, AgNO,, H,SO,, NaOH, nakmyc nim
METUJIOBBIHM OPaH)KEeBBIH.

IIpaBuna G6e3omacHOCTH:

* IJIS OIBITOB HCHOJb3YHTEe HeOOJIbIINE KOJUYECTBA PEAKTUBOB;

+ ocTeperafiTech MONAJAHUSA PEAKTHBOB Ha KOXKY, B IJIa3a;

* IJIs OIIPeJieJIeHUs 3alaxa BelllecTB He ITOJHOCUTE IPOOUPKY K JUILY,

a HampaBJANTe BO3AYX NBU)KEHUSAMU DYKH K cebe.

Omnsrt 1. B gBe pobupKu HajeliTe mo 1 My pacTBopa HATpUil KapOoHa-
Ta. B mepByio IPOOUPKY IPUIEHTEe HECKOJLKO Kallejlb XJOPUIHON KIMCJIO-
TBI, 8 BO BTOPYI0 — 1 MJI pacTBopa XJopuia Kaubliud. Kakue n3MeHeHUs
Habomaere? OTU PeaKkIUU SABJISIOTCSI OOPATHMBIMU MJIN HEOOPATHMBIME?
CocTaBbTe ypaBHEHHUS PeaKIINii B MOJIEKYJIAPHOI, IMOJHON M COKpAIIeH-
HOWl MOHHO-MOJIEKYJIAPHON (PpopMax. ByayT Ju IPOXOAUTH PEaKI[NM, €CJII
BMECTO pacTBopa HaTpuUil KapOoHATa HCIIOJIL30BATH HEPACTBOPUMYIO COJIb,
HampuMep MarHui KapOoHaT?

OmsiT 2. B nBe mpobupku HajseliTe mo 1 MJI pacTBopa Oapuii XJo-
puza. B mepByio mpoOupKy mpuiieiite 1 Ma pacTBopa HaTpuii cyiabpdara,
BO BTOPYIO — HECKOJIBKO Kamesb pactBopa aprentyMm(l) aurpara. Kakue
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usMeHeHus Habaogaere? OTINYAIOTCS JIM OCAAKM B 00eMX IIPOOMpPKAaxX IO
Buay u mo coctaBy? CocTaBbTe ypaBHEHUS peaKIUil B MOJIEKYJISPHOI,
TIOJTHOW U COKPAIIeHHOW MOHHO-MOJIEKYJIAPHON (hopMax.

OmnbiT 3. B uerhipe mpobupku HajeiiTe mo 1 MJI pacTBOPOB Kaauii
xJiopuaa, KaJaui OpomMuga, Kaaui woguna u Kaauii oprodocdara. B xamx-
Iyio mpobupKy npuieiite mo 1 mu pacrBopa apreutym(l) aurpara. Kakue
usMeHeHuss Habaomaere? OTamMUarTCA JU OCAAKK BO BCeX IIPOOHPKAX
mo Buny u coctaBy? CocTraBbTe ypaBHEHHUSA peaKIUili B MOJEKYJIAPHOM,
TOJHO! M COKpAIeHHO!I MOHHO-MOJIEKYJIAPHON (hopMax.

OnbiT 4. B ueThIpe mpobupku HajeiiTe mo 1 MJ pacTBopa cyJbdart-
HOI KHCJOTBHI U M00aBbTe IO HECKOJBbKY Kallejb PacTBoOpa MHIMKaTOpa
(;rakMyca iy MeTUJIOpaHsKa). B mepByio MpoOMPKY IO KaIlljie 100aBJAiTe
pacTBOp IeI0uYn 10 HeHTpaausaluy pacTBopa. Bo BTOpy0 MpoOUPKY mpu-
getite 1 ma pactBopa Gapuii xjaopuza. IIpoucxoamt au peakmus? Kax
M3MeHAeTCA KUCJIOTHOCTL Cpelbl B MpoOupKe? B TpeTbio MPOOUPKY IIPU-
getite 1 My pactBopa HaTpuii cyabdura. UYro Habmromaere? Ompemeante
s3amax B mpobOupke. IIpoucxomur jqu peaknusa? Ilo xkakoMy IpuU3HaKy 9TO
MOJKHO oIpenennTh? B uerBepTyio mpoOupKy mpuJjeiite 1 M pacTBopa
MarHui xJjgopuga. Ilpoucxomutr iu peaknusa? Ilo xkakuM IIpu3HAKaM 39TO
MOsKHO ompenenuTh? CocTaBbTe ypaBHEHUS peaKIuii B MOJEKYJIAPHOM,
MMOJTHOM UM COKPAIIeHHOM MOHHO-MOJIEKYJIAPHON (hopMax.

Ecau peakiiuio KMCIOTHI CO I[eJI0YBI0 MPOBOAUTEL 0€3 MCIIOJIb30BAHMS
UHAUKATOPA, OYIYT JIU 3aMEeTHbBI N3MeHeHUuA? Byaer i mpoTeKaTh peakiinsa?

BriBoxa. CresaiiTe 060011at0IIIUil BEIBOJ, K IIPAKTUUECKOHM pabdore. [lia
9TOr'0 MCIIOJb3yHTEe OTBETHI Ha BOIIPOCHI:

1. IIpu Kaxkux yCJIOBUAX MPOMCXOIAT PeaKIMU MOHHOI0O 00OMeHa B pac-
TBOpax?

2. Tlo KaKuM IIpUBHAKAM BBI CAEJIATN BBIBOM O XO/Ie PEaKIuii B KayKI0M
ombITe?

§ 13. O6HapyXeHne NOHOB B pacTBopax

[NoHATME O KayeCTBEHHbIX peakymnax

OmpegeneHnue cocTaBa BeIleCTB 1 PACTBOPOB — OOHA M3 3agadu COBpe-
MeHHON xumuu. KauecTBeHHBIN M KOJMUYECTBEHHBIN COCTAB BEIECTB U UX
cMeceli — mpeaMeT M3YUYEHUSA aHAJUTHYECKON XWMUMH.

OpauM 13 cIoco0OB OmpeleseHns KaueCTBeHHOI'O COCTaBa PACTBOPOB
SABJIAETCA WCIOJb30BAHUE KAYeCMBeHHbLX peakyuii. KauecTBeHHBIMU pe-
aKIUAMU HA3LIBAIOT PeaKIlNM, II03BOJIAIONINE OTBETUTh Ha Bompoc: «Co-
IEeP:KUTC JU OIIpeIeJIeHHOe BellleCTBO MJIM MOH B MCCieqyeMoM oOpasiie? »
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KauecmeenHvle peakyuu — 5TO OOBIYHBIE XMMUYECKNE DeaKIINU,
IPOTeKAIoIye JOCTATOYHO OBICTPO U COIPOBOKAAIOIIUECH OIpeeseH-
HBIMH BHUBYaJIbHBIMU HN3MeHEHHAMN: M3MeHeHVe OKPACKH pacTBopa, 00-
pasoBaHMe OCaJKa OIIPeJeJICHHOIO IIBeTa MJIN BBIfEJIEHHe rasa, KOTOPBIX
TaKsKe MOKeT UMeTh (He MMeTh) OKPAaCKy WJIU 3alax.

13BeCTHO MHOKECTBO KaUeCTBEHHBIX PEaKIIii, II03BOJIAIONINX BbIABUTD
Haju4Yye B PacTBOPAX MOHOB, CIHUPTOB, aMUHOKUCJIOT, 0EJKOB U JPYIHX
BemjecTB. C HEKOTOPBIMU Ka4ueCTBEHHBIMMU DPEAKIUAME BBl O3HAKOMUTECH
B dTOM Iaparpade, a ¢ JpyrUMHU — IIPHU JaJbHeHIeM N3YyUYeHUHN XUMUH.

BbiABneHne noHoB B paCTBOpPax 371EKTPOINTOB

RaquTBeHHLIe pPeaKInuu, II03BOJIAIOIIIE BBIABMTH MOHBI B pPacTBOpeE,
B OOJIBIIIMHCTBE CJIy4aeB COIPOBOMKIAIOTCS 00pa30BaHUEM OCALKA OIpene-
JIeHHOTO IiBeTa. Hampumep, o6Hapy:keHHe NOHOB Ba2' B pacTBope MOXKHO
OIINCATh TaKOM OJIOK-CXEeMOii:

K nccnepgyemomy
pacTBopy fobasnsaem
pacTBOp HaTpui cynbdaTa

O6pasy-
erca nu
ocafok?

Het

PacTtBOp He co-
LEPXKUT NOHOB
Ba%* n Pb?*

PactBop copepxunt
noHbl BaZ* nnn Pb%*

K pactsopy
pobasnsaem pacTBop
Kanun cynbduaa

O6pasy-
etca nm
0cagok?

Het

PacTBOp comepuT
noHbl Baz*

PactBop copep-
MKUT NOHbI PbZ*

Haunbosiee uacto ymorpebiseMble B IMKOJLHOM Kypce XMMHUM pPeak-
TUBBI OJIs1 aHaJM3a IPUBeJeHbl B Ta0iuile 8.
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Bblgaowminca yKpanHckuin GpranKo-XnmMmk, YneH-Koppec-
noHgeHT AH YCCP. Pogunca B r. Cyxymu, yunnca B XapbKoB-
CKOM MHaHCOBO-5KOHOMMYECKOM TEXHUKYMeE, paboTan Ha
XMMMYeckoMm daKynbTeTe XapbKoBCKOro yHuepcuteta. Oc-
HOBHbI€ HayYHble NCCef0BaHNA OTHOCATCA K SEKTPOXUMUIM
pacTBOPOB: M3yYan KUCIOTHO-OCHOBHblE B3aMMOAENCTBUA
B HEBOAHbIX PacTBOPAX, Pa3Bus TEOPUIO KMCNOTHO-OCHOBHbIX
peakuunn bpéHctepa n Teoputo AeNCTBUA CTEKSIAHHOIO d/1eK-
Tpopfa, pa3paboTan KoNMYECTBEHHYIO TEOPUIO AMCCOLMaLI

3NEeKTPONNTOB B pacTBopax. OTKPbIN MeToh TOHKOC/IOMHOW
XpomaTorpadum 1 paspabotan HoBble GU3NKO-XUMMUYECKME

MeTodbl aHaJln3a HEBOAHbIX PAaCTBOPOB.

Hukonan Apka-
AbeBuy Usmamnos
(1907-1961)

Tadonauma 8. PeakTuBBI IJIs OIpeaeIeHUS HEKOTOPHIX aHHUOHOB

Hon | PeakTuB 1,151 KaueCTBEHHOTO aHAJIH- ITpuznak peakmuu
3a M IPUMeEP YPABHEHUA PeaKINu
Pactsop aprearym(I) HuTpara O6pasoBaHue 6€JI0TO TBOPOIKU-
Cl- AgNO, + KCl =AgCl| + KNO, croro ocagka AgCl, He pacTBOpU-
MOTO B HUTPATHOM KUCJIOTE
Br AgNO, + NaBr = AgBr| + NaNO, Oo6pasoBaHue 6JieTHO-KEJITOTO
ocagka AgBr
1T AgNO, + KI = Agl| + KNO, Ob6paszoBaHUe KEJITOBATOTO OCAJ-
ra Agl
PO~ | 3AgNO, + K;PO, = Ag,PO,| + 3KNO, | OGpasoBaHme SPKO-3KeITOro
ocagka Ag,PO,
S0 PacTtBop cosz Bapusa O6paszosanmue Gemoro ocagka BaSO,,
4 BaCl, + H,SO, = BaSO,| + 2HCI He pacTBOPUMOTO B KUCJIOTaX
PacrBopumoe coenunenne Kanprusa | OO0pasoBanue 6ejioro ocamka
.. | K,CO4 + CaCl, = CaCO,| + 2KCl CaCO,
Co?

PactBOp KMCIOTHI
K,CO, + 2HCI = 2KCl + CO,t + H,0

BI)IJIeJIeHI/Ie YIJIEKHUCJIOTO ras3a

Ponb JKCNEPMMEHTA B HayKe

OKCIIepUMEHT — TJIaBHBIM MCTOUYHUK 3HaHUi. [IpoBoas pasHooOpas-
HbIE HCCJIeIOBAHNS, YUeHbIe ThICIUeIeTUAMU HaKAIlJIUBaJIU 3HAHUSA B pas-
HBIX 00JacTAX HayKU. [IOHATHO, YTO, IPOBEAA OAUH OMBIT, HEBO3ZMOIKHO
OTKPBITh 3aKOH MU cHOPMYJIUPOBATh Teopuio. Ha sKcrepuMeHTAIbHOM
YpOBHE MO3HAHUA IPOUCXOAUT HaKoIlJIeHue (ParkToB, uH(GOPMAIIUU O Be-
mecTBax W sBiaeHus. TOJNBKO 00jamas TIYOOKMMH 3HAHUAMU, MOXKHO
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N3BECTHbIN YKPaMHCKUN XUMUK-aHAIUTUK, aKageMuK
HAH YkpauHbl. Pogunca B nocenke KnpunnoBka Yepkac-
CKOW 06nacT, oKoHUMN KneBCKUIN MONAUTEXHUYECKUIA WH-
CcTUTYT, pabotan B KneBCKOM rocyfapCTBEHHOM YHUBEP-
cuTeTe. 3aHMMancA Pa3paboTKON MEeTOAOB XUMMUUYECKOrO
aHann3a HeopraHUYeckUx maTepuanoB C MUCMOJSIb30BaHNEM
OpraHMYyecKkuUx peakTUBOB, MNPMMEHEHNEM KOMMNEKCHbIX
COoefMIHEHUI B XMMMYeCKOM aHanu3e. PykoBoaun rocygap-
CTBEHHbIMU Mporpammamy «Yucrtaa Bofa», MPUHMMAN ak-
TUBHOE yyacTue B NIMKBUZALMM NMocneacTBuii YepHoObbinb-

CKOWM aBapwuy, 3aHMMAncA CO3[AaHMEM 3aMKHYTbIX LUKNOB AnaTtonun Tepeh-
BOLOCHAbXeHWA B MPOMbILLIEHHOCTY, Pa3paboTKoM TeXHO- TbeBud NMununeHko
JIOTUN KOMMEKCHOW MepepaboTKM LAXTHbIX BOA. (1914-1993)

aHAJU3UPOBATh IOJYUEHHbIe JaHHbIe U O0BACHATh UX, ONHUPAsACh Ha YiKe
CYIIECTBYIOMIYIO TEOPHUIO0 WJIU CPOPMYJIUPOBAB CBOIO.

OcHOBBIBasCh HA BKCIIEPUMEHTAJIbHBIX (haKTaX, YUeHbIe CDOPMYJIHIPO-
Bajau OOJBITMHCTBO Teopuit. Tak, usydas XUMUUECKUEe CBOWCTBA KUCJIO-
pona, JlaByasbe c(hopMyJIMPOBATI KHCJIOPOIHYIO TEOPHUIO KUCJIOT, a B3Be-
IMuBasi MacChl PeareHTOB M IIPOAYKTOB PeaKIMM — 3aKOH COXPaHeHU:d
Macchl. M3ydasd 5JIeKTPONPOBOAMMOCTE PAacTBOPOB, APpPEHUYC 3aJI0KUJI
OCHOBBI TEOPUM 3JIEKTPOJUTUYECKOU auccormanuu. VI Takux IpPUMepPOB
B MCTOPUU XUMHUHU MHOKECTBO.

Ho HekoTopble Teopuu m 3aKOHBI CHavaJsia ObLIu CHOPMYJIHUPOBAHBI
TEOpPeTUYEeCKW IIyTeM aHajn3a M3BEeCTHBIX (PakToB. HeobOxommmo OBLIO
TOJBKO «IOCMOTPETh» Ha 3TU (PAKTHI C APYTON CTOPOHBI. AHAJIUIUPYHA
cBOMCTBa coemuHeHUil djaeMeHTOB, . I. MenmeneeB oTkpowla Ilepuonu-
yecKU 3aKoH. Perras maremaruueckue ypaBHeHUsi, Boabpraur Ilaymu
IPEAIOoJIOKUJI CYIeCTBOBaHE HEM3BECTHOM B TO BPeMA XapaKTEePUCTUKU
9JIEKTPOHOB — CIMHA, UTO SKCIEPUMEHTAJbLHO OBLJIO MOATBEPKICHO 03~
ske. Ho, Kak rosopusa HobeneBckuii saypeart Jle Jlangay: «OmnesiT — Bep-
XOBHBIN CyIbsA TeOopum». To ecTh Jr00ad Teopus UM 3aKOH JOJIPKHBI OBITh
HOATBEPKIEHBI 9KCIIEPUMEHTAJIbHO, KaK, Hampumep, OoTKpbiTue lasinsa
u T'epmanusa GJecTsIne AoKa3ajio MCTUHHOCTHL IleprommuecKoro 3aKoHA.

JIABOPATOPHbBIE OIbITbl N2 7-9

Obopydosarue: MTAaTUB ¢ TPOOMPKAMU, TUTIETKH.
Pearmuent: pactsoper NaCl, NaNO,, Na,CO,, Na,SO,, CaCl,, BaCl,,
AgNO,, HCI.
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| lpaBuna GesomacHocru:
® - JIsd OIIBITOB HCHOJII).’BYfITG HeOOJIBbIIINE KOJIMYeCTBa BeEIIleCTB;
- ocTeperaiiTech MoNaZaHUs BEIIECTB Ha KOMKY, OJEKIY, B Iia3a; Ipu
TIONIaZlaHNUY KUCJIOTHI ee CJIeyeT HeMEeAJEHHO CMBITh OOJIBIIINM KOJIK-
YEeCTBOM BOJBI M IIPOTEPETh MOBPEKIEHHOE MECTO PACTBOPOM COMBI.

Onpep,eneHme xnopma-moHOB B pacTtBope

B mepByio mpo6upKy HajeilTe pacTBOp HaTpuil Xjopuaa oobemom 1 M,
BO BTOPYIO — TaKoOe JKe KOJHMUYECTBO PacTBOpa HaTpuii HuTpara. B o0e mpo-
Oupku mq00aBbTe MO 2—3 Kamiau pactBopa apreuTyM(l) HuTpata. YTO BBI
Habmomaere?

ITo xakomMy mpuU3HAKY MOYKHO OIPEJEJINTb, B KaKOW M3 TPOOUPOK
HAXOAATCS XJIOPUI-MOHBI?

CocTaBbTe MOJIEKYJISAPHBIE 1 MOHHO-MOJICKYJISIPHBIE YPABHEHUS PeaKI[uil.

OnpepeneHne cynb¢aT-MOHOB B pacTBope

B nepByio mpo6upky HaselTe pacTBOpP HATPUil Xjaopuga oosemom 1 mi,
BO BTOPYI0O — TaKoe ’Ke KOJMYeCcTBO pacTBopa HaTpuii cyiabdara. B obe
mpobupKu mob6aBbTe Mo 2—3 Kalliu pacTBopa OGapwuii xJjopuma. UTo BbI
HabJrrogaere?

ITo kakoMy IpUBHAKY MOYKHO OIIPENEJUTh, B KAKOU M3 IPOOMPOK Ha-
XOOATCSA CYJIb(haT-MOHBI?

CocTaBbTe MOJIEKYJIAPHBIE 1 MOHHO-MOJIEKYJISPHBIE YPABHEHUA PeaKIIHil.

BbisiBneHne Kap6oHaT-MOHOB B pacTBope

1. B nepByio mpoOUpPKY HajeiiTe pacTBOP HATPUI HUTpPaATa 00beMOM
1 M, BO BTOPYIO — TaKoOe JXe KOJMYECTBO PACTBOpa HATpuil KapboHAaTa.

B 06e npobupku gob6asbTe Mo 2—3 KaIlI pacTBOpa KaJbIIUHN XJIOPHUAA.
Yro mabaromaere?

2. IloBTOpHTE OIBIT, HO BMECTO KaJbIHil XJOpHUZA B 00e IPOOUPKU
mobaBbTe 10 1 MJI XJOPUIHON KMCJIOTBHI. UdTo Habomaere?

ITo xakuM IpH3HAKAM MOXKHO OIIPENeJUTh, B KAKOW M3 IPOOHPOK
HaXOIATCA KapOOHAT-MOHBI?

CocTraBbTe MOJIEKYJIAPHBIE 1 MOHHO-MOJIEKYJ/ISAPHbIE YPAaBHEHNA PEAKIIMIL.

%

-

3_3 KnioueBaa mnpes

KauecTtBeHHasn peakuma — 3TO XnMmMmuyeckaa peakuyua, Nno3sonAmLllana BblABUTb
onpepenieHHoe BelecTBO. 3KCI‘IepVIMEHT ABNAETCA rMmaBHbIM NCTOYHUKOM 3Ha-
HVA. OH UrpaeT ABOAKYIO POJib: JOKA3bIBAET UM OMPOBEPraeT Nobble TeopeTu-
yecKkune BbiBOAbl 1 MOXeT CTaTb OCHOBOW HOBOW Teopun nnn rmnoTesbl.



TEMA 1. PACTBOPbI

Q KoHTponbHble BOMpPOCHI

159. KaK Bbl MOHMMaeTe MNOHATUE «KayeCTBEHHble peaKkLun»?
160. Kakne xnummnyeckme peakumm MOXHO MCMNOMb30BaTb Kak KauyeCcTBeHHble?

f 3afaHnA gna ycBOeHUA maTepuana

161. Mo Tabnunue pacTBOPUMOCTY NPeSIOKUTE PeaKTUBbI A1 BbIABNEHWA Ta-
KMX MOHOB: a) SO2~; 6) CI; B) 527 1) Ag™.

162. MpepsioxKnTe peakTuB, NO3BONALLMIA Pa3AnuUTb NPOBUPKM C BelyecTBa-
MU B KaXOW 13 MpuBefeHHbIX nap. COCTaBbTe COOTBETCTBYIOLME MOMe-
KYNAPHbIE U NOHHO-MONEKYNAPHbIE YPaBHEHUSA peaKLuii:

a) MgCl, u MgS0,; 6) KNO, u K,CO,.

163. OxapakTepu3yiiTe pofb SKCMEPUMEHTa ANs: a) onpefeneHns KauecTBeH-
HOTO M KONMYECTBEHHOrO COCTaBa BeLecTB; 6) OTKPbITUA 1 [oKa3aTesb-
CTBa NCTUHHOCTM [leprnoguyueckoro 3akoHa; B) CTaHOBIIEHWA TEOPUN S1eK-
TPONUTUYECKON ANCCOLMALIMM; T) Pa3BUTUA HayKM.

NPAKTUYECKAA PABOTA Ne 2

PeweHune dKCNepuMeHTaJIbHbIX 3aAa4

Ob6opydosarue: MTATUB ¢ TPOOMPKAMU.

Pearxmuewnt: pacrsopsl HCI, H,SO,, NaOH, Ca(OH),, FeSO,, Na,SO,,
Na,SiO,;, AgNO,, NaCl, Mg(NO,),, 1aKMyc U1 MEeTUJOBBIH
opaHsKeBblii, Toporiok CaCO,.

IIpaBuna 6e30macHOCTH:

« IJI OIIBITOB HCIHOJIb3YyIiTe HeOOJIbINNe KOJMYECTBa PEeaKTUBOB;

« ocTeperamTech IIOIMAJAaHUSI PeaKTUBOB Ha KOXKY, B IJa3a; IPHU IIoIa-
JaHUU eSKOr0 BeIlleCTBA CMOITE ero OOJIBIINM KOJIMUYECTBOM BObI.

3aganue 1
OmpenennTe He0OXOAUMbBIE PEAKTUBEI 1 IIPOBEIUTE PEAKIIUN, KOTOPbIE

COOTBETCTBYIOT CJENVIOIIUM MOHHO-MOJEKYJIAPHBIM YPaBHEHUAM:

a) H* + OH" = H,0;

6) Fe?* + 20H™ = Fe(OH),!;

B) CaCO, + 2H" = Ca?" + CO,T + H,0;

r) SO0: +2H'=8S0,T+H,0;

m) Ca(OH), +SiO2" = CaSiOzd+20H".

Il BcexX MPOBEMEHHBIX PEaKI[UMi OIHUIINTE CBOW HAOJJIONEHUS U CO-

CTaBbTE ypaBHEHUS B MOJIEKYJISPHOI, IIOJHOW U COKpPAINeHHON HMOHHO-
MOJIEKYJISPHOMN (opMax.



§ 13. O6HapyeHWe VOHOB B pacTBOpax

3aganue 2

IIpennoxxure, Kak MOXMKHO AOKAa3aTh HaJIWUYMEe KAXKIOrO0 M3 MOHOB
B PAcTBOpEe XJOPUIHON KUCJIOTEI.

OHpeI[e.TII/ITe HeO6XO,HI/IMI>Ie PeaKTUBbI, BBIIIOJIHUTE PEAKIIVM 1 OIIUIIIM-
Te BU3yaJIbHbIEe N3MEHEHNs, 10 KOTOPBIM MOKHO Y3HATEL COCTAB BEIIlECTB.

I BcexX IPOBEAEHHBIX PeaKI[Ui OMUIIHNTE CBOM HAOJIOAEHUSI U CO-
CTaBbTEe YPABHEHUS B MOJICKYJISAPHON, IIOJHOM U COKpPAIIeHHOM HMOHHO-
MOJIEKYJIAPHON (opmMax.

3aganue 3

B maTu mpoHyMepoBaHHBIX NPOOKMPKAX COAep:KaTCs PacTBOPLI CJie-
IVIOIMUX BeIEeCTB: XJOPUIHOMW KMCJIOTHI, HATPUM XJOopuma, HaTpuUi
cynbdara, HaTPUU TUAPOKCHUIA U MarHuUU HuUTpaTta. llpemyosxure cxe-
My aHajn3a, C IIOMOIIBI0 KOTOPOTO MOJKHO OIIPENeUTh COMEepKUMOe
Ka)KIOHW IPOOMPKU, MCIIOJNb3ys He 0oJjiee TpexX peaKTuBOB. IIpoBenpure
XUMHUUYECKNe PeakKIuy 1 YKaKUTe, B KaKOol IPoOUpPKe HaXOIAUTCA KaKoe
BeiriecTBO. CocTaBbTe COOTBETCTBYIOIINE YPABHEHUA PeaKIIUi B MOJEKY-
JAPHOU M COKPAIIEeHHOW MOHHO-MOJIEKYJIAPHO# (opMax.

BriBoa. CrenatiTe 06001Ia0IIMiT BBIBOA K MIPaKTUYeCKOHi pabote. s
STOTO HCIIOJIb3YHTE OTBETHI HA BOIIPOCHI:

1. MosxeT Jiu IBYM MOJIEKYJISPHBIM YPaBHEHMEM pPeaKIIUU COOTBET-
CTBOBATh OJHO COKPAII[eHHOe MOHHO-MOJIEKYJISpHOe ypaBHeHuUe?

2. Kaxwue peaKIiuu Has3bIBAlOT KauecTBeHHBIMU? [lo KaKuM IIpuUsHAa-
KaM BBIABJIAIOT Te€ NJINU NHBIE MOHBI B paCTBope?

ﬂ Temsbl yueOHBIX HMPOEKTOB MO TeMe «PacTBOpBI»:
* DJIEKTPOJUTHI B COBPEMEHHBIX aKKyMYJATOpPaX.
- BeIpanmuBanue KPHUCTAJIJIOB COJIEH.
« IIpurorosjeHne pacTBOPOB AJIs OKA3aHUS JOMEIUIIMHCKOMN ITOMOIIIH.
*UccnepgoBanue pH mouB cBoeil MECTHOCTH.
- UccemoBanue BINAHUA KUCJIOTHOCTH U IMEJOYHOCTU IIOYB HA pas-
BUTHUE PACTEHUM.
*UccnegoBanme pH arMocdepHBIX 0CAaAKOB M MX BIUSHUA Ha pas-
JUYHBIE MaTepHaJibl B OKPY:KaIoIeil cpeme.
« UccaemoBanme IPUPOIHBIX O0BEKTOB B KAaUeCTBE KMCJIOTHO-OCHOB-
HBIX WHINKATOPOB.
*UccnepgoBanme pH cpeabl MuHepaIbHBIX BOJ YKpPauHBI.

ITposepvme céou 3HaHus no meme «Pacmeopvly, BbLNOJHUE MeCcmosble
3adaHus Ha caiime.



TEMA 2. XWMUNYECKUE PEAKLUUN

B sTom Pa3fene Bbl Y3Ha€Te...

¢ YTO TaKOe OKncieHme m BOCCTaHOBJIEHME N YEM OHU OTJZINYAIOTCAH,

e No4YemMy B XMMNYECKNX peakuMAX BblAENTAETCA NN NOMOLWaeTCA TEMOTa,;

e YTO NOHMMAKT NOoA CKOPOCTbIO peaKkunn;

e NoYyemMy NpoAyKTbl MUTAaHUNA B XOnoAuNbHUKE NOPTATCA ropasfo men-
JiIeHHee.

§ 14. CTreneHb OKUC/IEHNA 3/1eMeHTOB

BcnomHmMTE: KONMYECTBO SNEKTPOHOB HA BHELUHEM SHEPreTUYeCKoOM YPOBHE aTOMOB
S- U p-2NIEMEHTOB COBMajaeT C HOMePOM rpynnbl B lNeproguyeckon cucteme (gna
KOPOTKOrO BapuaHTa).

[MoHATMe O cTeneHn oKUcneHusa

BaxHoll XapaKTepUCTUKOMN YaCTUIL B COCTaBe XUMUUYECKUX COeTUHEHIH
ABJIAETCS KOJWYECTBO OTHAHHBIX WJIN IPUHATHIX aTOMOM 3JIEKTPOHOB. Ecim
[IJIS BeII[eCTB C MOHHOII CBA3BIO AJISI ATOI'0 JOCTATOYHO 3HATH 3apsAbl o0pa-
30BaHHBIX MOHOB, TO B BEIIECTBAX C KOBAJEHTHOM CBS3BLIO OIPENEJUTH 9TO
IOCTATOYHO cja0:kHO. ITosTOMy I Bcex coeAMHEHUI, He3aBUCUMO OT THUIIA
UX XUMHUYECKOII CBfA3U, HCIOJIB3YIOT 0O0jiee yHHBEPCAJbHOE IIOHATHE —
CTelleHb OKUCJIeHU.

CrelleHb OKHCJIEHUSA OIPENEIAeTCS UMCIOM OTHAHHBIX MWW MPUHATHIX
9JIEKTPOHOB B BEIIECTBAX C MOHHOU CBSA3BIO M KOJHUUECTBOM JJIEKTPOHOB B CO-
cTaBe OOIIUX 9JIEKTPOHHBIX I1ap, 00PasyoInX KOBAJICHTHYIO IIOJIAPHYIO CBA3b.

CreneHb OKMCIIEHVIS — 3TO YCIIOBHbIV 3aPsi Ha aTOMe B MOJIEKYJIE VSN KPUCTasl-
‘Q.. ne, onpefeneHHbIV C NMPEeAnoNoXKeHEM, YTO BCe OBLLe SNIeKTPOHHbIE Mapbl
A
¢ NOMHOCTbIO CMELLEHbI B CTOPOHY 60siee 3M1eKTPOOTPULIATENIbHOMO d1eMeHTa.

B mpocreifiniux mOHHBIX COEIMHEHUSIX CTENeHb OKUCJIEHUA COBIAIaeT
C 3apAmaMu MOHOB, HAIIPUMED:
+1 -1 +2 -2
NaCl CaO
PaccmarpuBada coenpmHeHUA ¢ KOBAJEHTHOHN ITOJAPHOIN CBA3BIO, IPU-
HUMAaIOT, YTO OOIllasi 3JIEKTPOHHAS IIapa IIOJHOCTBIO IIePeXOJUT K 0ojee
9JIEKTPOOTPUIIATEILHOMY 2JIeMeHTY. B 9ToM ciydae B rugporeH (pyopuae
U BOJZie CTEIIeHU OKUCJIEHUSA OYIYyT CJIeAyIoIIue:

+1-1 +1 -2
HF H, 0



§ 14. CreneHb OKUCNEHUA SNEMEHTOB

Bo3MoOXHble CcTeNeHN OKUCIIEHMNA SN1EMEHTOB

CreneHU OKUCJIEHUS, KOTOPbIE 3JIEMEHThI MOTYT IIPOSABJIATH B Pa3HBIX
COeIUHEHUSIX, B OOJILIIIMHCTBE CJIyUaeB MOYKHO OIIPEIENIUTh II0 CTPOECHUIO
BHEIITHEeT0 3JIeKTPOHHOT'O YPOBHS HJIM IO TOJIOMKEHUIO sjiemMeHTa B Ilepu-
OJUYECKOI CHCTeMe.

ATOMBI MemaniuvecKux 3JleMeHmo8 MOTYT TOJbKO OTAaBaTh 3JI€KTPO-
HBI, IIO9TOMY B CO€IUHEHUSIX OHU IIPOSBJISIOT MOJIOMKUTEJbHBLIE CTEIIeHU
OoKucJeHuA. MakcuMajabHOe 3HAUEHNEe — BBICIIAS CTeIleHb OKMCJICHUSA —
O00BIYHO PAaBHO UMCJY 3JIEKTPOHOB HA BHEIIIHEM YPOBHE, a CJIeJ0BAaTeJIbHO,
U HOMepy rpynnbl B Ilepuommueckoil cucreme.

BBICIIIadA CTEIIEHb _ MaKCHUMaJIbHOE KOJIMUYEeCTBO _ HOMED
Meran- __»  OKHCIeHHHA T OTHAHHBIX JJIEKTPOHOB  TI'PYIIIEI
JAUdecKue
9JeMeHThI > HH3IIas CTEleHb 0
OKUCJIeHud

ATOMBI HeMemaaAULeCKUX 3JIeMeHMO08 MOTYT MPOSIBISATL KaK MOJIOMKU-
TeJBbHYIO, TAK ¥ OTPUIIATEJbHYIO CTeIleHb OKMCIeHusa. MaKcuMaabHasa To-
JIOKUTENbHAS CTeleHbh OKWCJIEHWSA — BBICIIIAs CTEIeHb OKUCJIEHUS — KaK
U IS METAJINYECKUX SJEeMEHTOB, PAaBHA UNCIY BAJEHTHBIX 3JIEKTPOHOB.
A Husiasg cTeleHb OKUCJIEHUS OMIpPEeIeJseTcs TeM, CKOJBKO 3JI€KTPOHOB
He XBaTaeT aTOMY, UTOOLI Ha BHEIITHEM yPOBHE X ObLIO BoceMb (Tabi. 9).

BBICIIIASA CTEIIEHDb MaKCHUMaJbHOE UUCJO __ HOMep
HemeTan- P4 OKHCJIEHUSA ~ OTHAHHBIX 9JIEKTPOHOB  I'PYIIIBI
JUYEeCKue
9JIE€MEHTBI "\ gysmasn cTeneHb _ MaKCUMaJIbHOE YMCJIO __ HOMep T'pYIIIbL
OKHUCJIEHUA - IIPUHATHIX DJIEKTPOHOB - MuHyC 8

Kpome Bwicmieit m Hu3IIEH cTemeHU OKUCICHUS MHOTHE 9JIeMEeHTHI
MOTYT TaKJKe MPOSABJIATH U IPOMEKYTOUHBIE CTEIIeH! oKucaeHusa (Tadm. 9).

Taomuma 9. Haumbonee xapakTepHbIe CTeNIeHU OKHCJIEHHUS 3JI€MEeHTOB
IJIaBHBIX IIOATPYyHN (S- M pP-3JIEMEHTOB)

I'pynma IIC I II | III | Iv v VI VII
Briciiag crenens 11| 42| 43| 44 45 +6 +7
OKVCJIEHUSA (xpome O)| (xpowme F)

IIpomesxkyTouHbIe cTE-
TIEHU OKUCJIEHUS

— | — | — |+2,0|43,0|+4,+2,0|+5,+3,+1,0

Husmas creness
0 -4 -3 -2 -1
OKMCJIeHUS




TEMA 2. XUMWYECKUE PEAKLINW

HexoTopble xuMuuecKkue 3JieMEHTHI He IIOAUNHAIOTCA 9TUM IpaBUIaM.
Cpenu Hux I'maporen, Oxcuren, ®ayop:

__» BBHICIIAA +1
T gpusman —1

___» BHICIIAA +2

F ___» BBICHIASA 0
> nupusmasa -2

H T gugmas —1

Onpep,eneHme creneHn OKNCNeHumA 31eMeEHTOB B COEANHEHNAX

IIpu ompeneneHUU CTENEHH OKHCJIEHUS JJIEMEHTOB B COCTUHEHUIX
HEe00XO0AUMO IOMHMHTE:

1. CremeHb OKHCJIEHUSA dJeMEHTAa B IIPOCTOM BeIlleCTBE paBHA HYJIIO.

2. ®Dayop — HamboJee JIeKTPOOTPUIIATEIbHBIM XUMUUECKUHA dJIEMEHT,
MO3TOMY CTelleHb OKucieHuA Piyopa BO Bcex coequHEHUAX paBHa —1.

3. OxcureH — HauboJee dJIeKTPOOTPUIIATEIbHEIN 9JIeMEeHT mocje Piry-
opa, MOITOMY CcTeleHb oKuciaeHus OKcureHa BO BCeX COeIUHEHUAX (KPo-
Me ()IyOPHIOB) OTpPHUIlATEIbHAA: B OOJBIIIMHCTBE CJIydYaeB OHA paBHa —2,
a B mepokcugax — —1.

4. Crenens oxucJeHusa 'maporesa B OOJBIINHCTBE COeAUHEHNI paBHA
+1, a B coeIMHEHUAX C MeTaIMuecKuMu sjeMeHTamu (ruapumax NaH,
CaH, u gp.) — —1.

5. CremeHb OKHUCJIEHUA METAJJIUYECKUX DJIEMEHTOB B COEIUHEHUSIX
BCeT/la TMOJOMKUTEeNbHAS.

6. VY 0oJiee 2JIEKTPOOTPUIIATEIHLHOIO SJIEMEHTA BCEra OTPHUIlaTeIbHA
CTelleHb OKMCJIeHUA.

7. CymMa cTelleHell OKHMCJIEHU BCeX BJIEMEHTOB B COeIUHEHUU paBHA
HYJIIO.

AJII‘OpHTM ornpeaeJaeHnusa CTeIleHeH OKMCJICHHMS 3JI€MEHTOB B COeTWHEHUSIX

1. SanuceiBaeM GOpMYJIy BeIllecTBa Fe,04 H,S0, KNO,4

2. IlognuceiBaeM CTeIlleH! OKMCIeHU R e 2 e 9
Oxcurena u 'maporesa u MeTajinde- Fe,0, H,SO0, KNO,
cxkux asemeHToB I-III rpymnm (Ta6u. 9)

3. CocraBisieM ypaBHEHUE [JIA BHIUUC-

JIeHUdA HeusBecTHOro 3apaza. Ciaenyer | 2-(x)+3- _?_ 1(ji_(1))i _i 1(+(1 ))-:_
IIOMHHUTB, YTO CTEIIeHb OKUCICHNI — ‘(-2)=0 4. (_;) —0|+3- (_g) -0
9TO0 3apAj Ha ogHOM aToMme. Ecin ITocne ympo- Hocue n_o- Hocue n_o-
aTOMOB OIIPE/IEJIEHHOTO 3JIEMEeHTA e HUs: HZI p HIYI p
60JIBIIIE OJJHOTO, TO €r0 3apA CIeIyeT 2x—6=0 9 fle_ ; - ol1 fle_ (;I - 0
YMHOMKUTH HA KOJIMUECTBO aTOMOB x - x -
4. Pertaem cocTaBjIeHHOE YPaBHEHUE x=+3 x =46 x=+5

5. IlognmchiBaeM BBIYMCIEHHYIO CTE- +3 -2 +1 +6 -2 +1+5 -2
IIeHb OKUCJIeHUA Fe,04 H,S0, KNO,




§ 14. CreneHb OKUCNEHUA SNEMEHTOB

CocTtaBneHue d)OpMyJ'I CO@p,VIHeHVIIZ Mo cTerneHnm OKncJieHuA ane-
MEHTOB

HUcnonb3ys cremeHM OKUCJIEHUSA, COCTABIATH (hOpMYJIbI OMHAPHBIX
COeIVMHEHUU IIPOIe, YeM II0 BajJeHTHOCTHU. IIpu cocraBieHUU (HOPMYJIBI
cJenyeT PYKOBOACTBOBATHCA ITPABUJIOM BJIEKTPOHENTPAIBLHOCTH.

Anaroputm coctaBiaeHusi hopMyJI COeTUHEHHH II0 M3BECTHBIM CTe-

IIeHAM OKHMCJEeHHUuA I3JEeMEHTOB

1. SanucbIiBaeM CUMBOJIBI 3JIEMEHTOB B HYKHOM +6 -2 +3 -1
MopsAKe U HAAIIUChIBaeM UX CTEIIeHU OKUCJIeHUA S O P Cl
2. OnpegenseM HauMeHbIIIee 00Ilee KpaTHOe

pex " DIee Kp HOK HOK
(HOK) nyia 3HaueHU cTelleHel oKucaeHus (He

(6u2)=6 Bul)=3
obpalrasd BHUMaHUSA Ha 3HAK)
3. KosmmuecTBO aTOMOB OIIpeeIeHHOTO dJIeMeHTa
pea 6:6=1(S) | 3:3=1(Fe)

paBHO oTHomeHnIo HOK k creneHu okucieHus 6:2=3(0) | 3:1=3(Cl)
STOI'0 dJIeMEeHTa ) ’
4. 3anucbIBaeM MHIEKCHI II0CJIe CUMBOJIOB dJIe- +8662 +P3 611
MEHTOB 3 3

R
(2]

s

KnioueBana npgen

CTeneHb OKWCNEHVA XapaKTepu3yeT KONMMYECTBO 3IEKTPOHOB, KOTOPbIE yua-
CTBYIOT B 06pa3oBaHU CBA3el B COEAUHEHUAX.

KoHTponbHblie BOMPOCHI

164. [lanTe onpefeneHne NOHATUA «CTeNeHb OKUCIEHNA».

165. B uem 3aknyaeTca cxoACTBO U Pa3fiMyne NOHATUNA «CTEMEHb OKUCIEHNA»
N «BANIEHTHOCTb»?

166. Kak MOXXHO omnpeAenvTb BbICILYIO, HU3LLYIO Y NMPOMEXYTOUHYIO CTENeHn
OKMCNEHMA 3N1eMeHTOB no lNeproguyeckon cucteme?

167. Yemy paBHa HM3LWaA CTEMEHb OKMNCIIEHUA MeTalINYeCKnX NeMeHTOB?

168. Chopmynupyiite anroputm onpefeneHna CTeneHem OKMUCIIEHUA N1eMeH-
TOB B COEAUHEHUSAX.

169. KakoBa cTeneHb OKMC/IEHUA 3N1EMEHTOB B MPOCTbIX BewecTBax? MNouemy
OHa UMEeHHO TakKas?

3afjaHuA Ona yCcBOeHMA MaTepuana

170. Mo $popmynam BeLlecTs onpeaennTe CTeNeHN OKUCIEHNA BCEX JNIeMEHTOB.
a) H,, H,0, HCl, NaOH, NaH; r SO, S, H,50,, H,S;
6) PH,, NO,, H,0,; n) Fe, Fe,0,, Fe(OH),, Fe,(SO,),;
B) HCI, Cl,, CuCl,, KCIO,; e) N,, N,H,, N,O,, HNO,.

2y



TEMA 2. XUMWYECKUE PEAKLINW

171. Mo lMepuopnyeckon cucteme onpegenmTe BO3MOXKHble CTEMeHW OKucre-
HMA — BbICLUME, HA3LUME N MPOMEXYTOUHbIe (€CIM OHU eCTb) — ANA dne-
meHTOB: Xnop, ®ocoop, Hatpuin, Kanbuuin, KapboH, Mniombym, AntomMuHUiA.

172. OnpepennTe cTeneHn okucneHna KapboHa B coefuHeHUsx: CH,, CH3CI,
CH,CL,, CH.Cl, CH,Cl, CCl,. (ObpaTnTe BHUMaHME, U4TO BO BCEX 3TUX CO-
eflIHEeHNAX CTeneHb okucneHna fngporeHa pasHa +1, a Xnopa — -1.)

173. MNpuBegnte dopmysbl coefuHeHNn HUTporeHa ¢ NONOXNUTENIbBHON U OTPU-
LiaTenbHOW CTeNeHbio OKMUC/IEHNA 3TOTO XMMMUYECKOTO SN1eMeHTa.

174%, MakcumanbHasa BaNeHTHOCTb 1 cTeneHb okucsieHna OkcvreHa n ®nyopa
OT/INYaTCA OT HOMepPOoB rpynn MNeproanyeckon cucTemMbl, B KOTOPbIX OHM
pacnonoxeHbl. Kak Bbl cumTaeTte, YeM 3TO MOXKHO OOBACHUTL?

§ 15. OKMCNMTeNnbHO-BOCCTAHOBUTENIbHbIE peaKkLun

OKucneHne n BOCCTaHOBNEHME — NPOTNBOMNOJIOMHbIE Npouecchl

B 7 kyacce BBI yiKe 03HAKOMUJINICH C PEAKIIUSIMU OKHucaeHus. MbI pac-
cMaTpUBaJM WX KaK peakiuu BelecTB ¢ OKCUTEHOM C oOpasoBaHUEM
okcumoB. MOXKHO CKasaTh, UTO OKUCJEHUe — 3TO IIPOIeCC IIPUCOeTUHE-
Hus BermecTBoM aromoB Oxcurena (puc. 15.1, a). Bmecre ¢ okuciaeHuem
B OpPUPOJe MPOUCXOAUT IIPOTUBOIOJIOKHBIA IIPOIECC, KOTOPBIN COMIpPO-
BOJKJIAeTcA oTjauell BemecTBOM aToMoB OKcureHa. ITOT IIPOIECC HA3BI-
BaIOT 8occmarnosNeHuem. Ha mpumepe peaKIu BOCCTAHOBJIECHUS MeAU
(puc. 15.1, 6) cTaHOBUTCS IIOHATHBIM Ha3BaHME 3TOTO IIPOIIECCA: ITOCKOJIBbKY
u3 yepuoro Kynpym(Il) okcuma mosyumau OecTAIIUNA METAJJ, TO OBLIO
JIOTUYHO HA3BaTh ATOT IPOIECC BOCCTAHOBJIECHWEM MeTAJLa.

Kynpym npucoeguHaeT aTombl Kynpym otpaet atombl OKcureHa
OkcureHa (okucnaetcs) (BoccTaHaBnMBaeTCs)

)@ @0 E0-p-@ - M

MMaporeH NpucoegmHAeT aTombl
OkcureHa (okucnaeTcsa)

Puc. 15.1. Peakuun okucneHua (a) n BocctaHoBneHua (6) mean



§ 15. OKMCAUTENBHO-BOCCTAHOBUTENbBHbIE PEaKLN

O6parute Buumanue: Kynpym orgaer arombl OKcrureHa M BOCCTAHAB-
JINBaETCsI, HO OAHOBPEMEHHO aTOMBI I'MaporeHa COeUHAIOTCA C aTOMaMU
Oxcurena u oxucadwrca (puc. 15.1, 0).

Wrak, mpoiecchbl OKUCJIEHUA M BOCCTAHOBJEHUSA — BTO IIPOTUBOIIO-
JIO)KHBIE B3aMMOCBSI3aHHBIE IIPOIECCHI: BOCCTAHOBJIEHIE BCErZa COIPOBO-
JKIaeTcsl OKMCJIeHneM, n HaoObopoT. I[oaToMy MCIONBL3YIOT TEPMUH OKUC-
JumeJnbHo-60occmanosumevivle peakyuu (coxpamierao OBP).

BHEKTpOHHaFI npumpoga OKNCNNTENbHO-BOCCTAHOBUTESIbHbIX peaKL|,|/||7|

C pa3BuUTHEM XHMHUU yUE€HbIE€ YCTAHOBUJIN dJI€KTPOHHYIO IIPUPOLY IPO-
II€CCOB OKMCJIEHUS U BOCCTAHOBJEHUs. ONHUM M3 MEPBBIX 3JIEKTPOHHYIO
TEOPUI0 OKMCJINTEIHLHO-BOCCTAHOBUTEIbHBLIX IIPOIECCOB IIPEAJIOMKIII HAaIll
cooreuecTBenHUK JI. B. ITucap:xeBckuii. OH cOmMOCTaBUJI IIPOIIECCHI OKIC-
JIEHUS ¥ BOCCTAHOBJICHUSA C M3MEHEHUEeM CTeleHell OKMCIeHU 9JIeMeHTOB
BCJIEJICTBYE IIePexX01a 3JeKTPOHOB OT aTOMOB OLHUX 3JIEMEHTOB K IPYIUM.

.\ PeaKLI,I/II/I, B KOTOPbIX XOTA 6bl oavH XUMUNYECKUN 3N1EMEHT MEHAET CBOLO CTe-
o
' NneHb OKNCJIeHNA, Ha3blBalOT OKNC/INTENIbHO-BOCCTAaHOBUTEJIbHbIMIA.

PaccmoTpuMm emre pa3 peaxkIuio OKHCJEHUs Megu, HO HA 9TOT DPas
obpaTuM BHUMAHNE HA CTEIIeHU OKUCJICHUS 3JIEMEHTOB PeareHTOB U IIPO-
IYKTOB DEaKIIuU:

0 0 +2 -2
Cu+02 ->CuO

Mb1 BUAMM, YTO B pe3yJbTaTe peakiiuu KymnopyM IIOBBIIIIAET CBOIO
crenenb orkuciaenud ¢ 0 go +2. IIaa sToro arombl Kympyma JOJIKHBI OT-
IaTh IO 2 BJIEKTPOHA. OTOT IPOIECC MOYKHO OIMMCATH CXEMOI:

0 +2
Cu—-2e¢ —Cu

OKuncneHne — 3TO NpoLecc oTaaun 31eKTPOHOB aTOMOM (MOHOM) C MOBbI-
LIEeHNeM CTerneHN OKUCIEHNA.

I
‘e

B sroii peaknum Kynmpym moHm:kaer cBoio cremneHb okwucieHusa ¢ 0
mo —2. Has storo arombl OKCHUTreHA HOJMKHBI IIPUHATH II0 2 9JEKTPOHA:
0 -2
O0+2¢ -0
Tak aTombl OKcureHa AOIIOJHAIOT (BOCCTAHABIUBAIOT) CBOIO 3JIEKTPOH-
HYI0 000JIOUKY.

.\ BoccTaHOBNEHMEe — 3TO npouecc NPUCoOeaAnHEHNs 3eKTPOHOB aTOMOM
¢ o (MOHOM) C MOHMMKEHMEM CTENEHU OKUCNEeHNA.



TEMA 2. XUMWYECKUE PEAKLINW

Ka)K,D,bIIZ atom OkcureHa npucoeanHAET MO ABa 3/1EKTPOHA OT aTOMOB Kynpyma 1 BOCCTaHaB/IMBaETCA

+4e- ot Kynpyma

m
0 0 +2 2
2Cu + 0, — 2Cu + 20
o

—4e- k Okcureny

Kaxxppbin atom Kynpyma otgaeTt no fBa anekTpoHa atomam OKcureHa m okucnsaeTca

AJIeMeHT, KOTOPBIN OTAaeT 3JIEKTPOHBI M T€M CAMBIM IIOBBIIIIAET CBOIO
CTeleHb OKWCJIEHWs, Ha3bIBAIOT B80ccmaHosumesem. BelecTBo, comep-
JKalllee 5JIeMEeHT-BOCCTAHOBUTEJIb, TaKyKe HAa3bIBAIOT BOCCTAHOBUTEJIEM.
ITocko0JbKY BOCCTAHOBUTEJNL B XOJ€ PEAKIIHI OTAAEeT DJeKTPOHBI, TO CaM
OH IIPU 3TOM OKHCJSAETCH.

.\ BocctaHoBUTEND — 3TO YacTULa (MONeKyna, aToM WU UOH), KoTopasA oTgaeT
-
¢ SNEKTPOHBDI.

B peakiuu Mequ ¢ KUCJIOPOAOM aToMbI KymipyMa OKHUCISIOTCS, TTOCKOJIb-
Ky OTZAIOT JIEKTPOHBI, HO OHHU B 9TOI PEaKIINU SBJISIOTCSI BOCCTAHOBUTEJISA-
MU, IIOCKOJIBKY OTIAIOT 9J€KTPOHBI U BOCCTAaHABAMBAOT aToMbl OKcHUreHa.

JJIeMeHT, KOTOPBLIN IPHUCOeIUHSET JeKTPOHBI, a TaKiKe BeIecTBO,
B COCTaBe KOTOPOTO OH COIEPIKUTCS, HABBIBAIOT OKuUcAumeiem. IIoCKOIbKY
OKHCJINUTENb B XOJe PeaKIuU IPHUCOeSUHIET SJIeKTPOHBI, TO CAM OH IIPHU
9TOM BOCCTAHABJIMBAETCS.

.\ Okucnutenb — 3TO YacTuua (MoneKyna, aTOM W/ UNOH), KOTOpaA npuco-
-
Y . €ANHAET JNNEKTPOHDI.

B peaknuu, KoTopyio MbI paccMoTpenn, OKCUTeH BOCCTAHABINBAETCS,
MOCKOJIbKY IIPHUCOEIUHSET B3JIEKTPOHBI, HO OJHOBPEMEHHO OH SBJISAETCS
OKHCJIUTEJIeM W oKucjaseT Kympyw.

B o01rem ciiyuae Bce ompeesieHnsi, KOTOPhbIie MBI PACCMOTPEIN B 9TOM
moapasziesie, MOYKHO IIPEACTABUTL CXEMOI:

BoccTtaHoBUTENb © .
(oTpaeT 3neKTpoHbI) A A okucnaetca A A OKMCNEHHbIN
(TepAeT aNeKTPOHbI)

b BoccTaHaBNMBaeTcA

Okucnutenb (I'IpVIHVI-( B ) (NPUHYMaEeT 3NeKTPOHbI) ( B b BOoccTaHOB-
MaeT 3/1eKTPOHbI) JIEHHbIN



§ 15. OKMCAUTENBHO-BOCCTAHOBUTENbBHbIE PEaKLN

YKpanHcKuin  prsnko-xumuk, akagemuk AH CCCP n AH
YCCP. lNocne oKOHYaHWA MMHa3UM rOTOBUIICA CTaTb BPA4oM,
HO, 03HAaKOMUBLUMCb C yuyebHKoM MeHpaeneeBa «OCHOBbI XU-
MUW», Pewmns NOCBATUTL cebsA 3ToN Hayke. MNocne oKoHYaHWsA
Opecckoro yHuBepcuTeTa yuwnca B Jlennuure B nabopato-
pun OcTBanbAa, rae 3awuTun gucceptauuio. Pabotan B Tap-
Ty, KneBckom nonutexHukyme, EKaTepnHOCIaBCKOM FOpPHOM
MHCTUTYTe (cemyac HaumoOHanbHbII TFOPHbIA YHVWBEPCUTET,
r. [Henp). B rogbl rpaxgaHCKoW BOWHbI CKOHCTPYMpOBan
NpPOCTON NPOTKBOras, cbeperwnii 3[opoBbe MHOFMX COMAAT.

PaspaboTtan Teoputo OKUCANTENBHO-BOCCTAHOBUTENbHbIX pe- JNleB Bnagumupo-
aKLlVllh. bbin ocHoBatenem u nepBbiM ANPEKTOPOM NHCTUTYTa BUY n“cap)KeBCK“ﬁ
dusnyeckor xumum HAH YKpavHbl, Ha3BaHHOIO €ro MMeHeM. (1874-1938)

PaCCMOTpI/IM PeaKIINnIo XJIOpPII[HOfI KHCJIOTBI CO IIIeJIOYBIO:
+1-1 +1-2+1 +1-1 +1 -2
HCI+KOH=KCIl+H, 0
Jlerxko 3aMeTuTh, 4TO B 3TOMH peaxKnym HU OOMH XUMUYECKUN 3JIeMeHT
He MEHdAET CBOIO CTEIIeHb OKMCJIEHHU, IIO9TOMY OaHHad PeaKIud He ABJIA-
eTcsl OKMCJINTEJIbHO-BOCCTAHOBUTENLHOM, KaK M Jm0asd Apyras peakiiusd
noHHOro obmeHa. I's1aBHOe oOT/IMYME OKMCIUTEJIHLHO-BOCCTAHOBUTEIBLHBIX
peaKlLI/Iﬁ oT peaKHI/Iﬁ MOHHOT'0 OOMeHa 3aKJI0UYaeTCs B TOM, YTO IIPX OKHUC-
JINTEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIIUAX IIPOUCXOAUT IIepexona 3JIEKTPOHOB
OT BOCCTAHOBHUTEJIA K OKHCJINUTEJIIO.

Ha octpoBax WHOoHe3nn obuTaloT COpHble Kypbl, Uau
6onbweHory (alectura lathami). B otnnume ot 60MbLUVH-
CTBa MNTUL, OHW He BbICUMKIMBAIOT CBOU AL, @ 3aKanblBaloT
UX B Kydy rymyca, IMCTbeB 1 HaBo3a. AiLa pa3BuBaoTCA
6narogaps TennoTe, BblAeNnAemMol Npu OKNCINTENbHO-BOC-
CTaHOBUTENIbHON peaKkuuy rHueHua pacteHnin. bnarogaps
HEXXHOWN KOXKe BHYTPW KIOBa CaMel, OTC/IeXBaeT Temre-
paTypy B Takom «UHKybaTope» 1 B 3aBUCHMOCTM OT Hee
pacKanblBaeT ALa UK 3acbiMaeT UX Neckom.

3HauyeHne OKNCNNTENbHO-BOCCTAHOBUTENbHbIX peaKLJ,VII7I

OKHCINTEIbHO-BOCCTAHOBUTEIbHEIE PEAKIINY MMEIOT 00JILIIIOe 3HaAUeHIe
B IpuUpole U HeATeJbHOCTH 4YejoBeKa. OHU SABJIAIOTCS OCHOBONI MHOTUX
IPOIECCOB JKUBHEIEATEIbHOCTU KUBBIX OPraHM3MOB. B IIPOMBIIIIEHHOCTH
OBP — oauH 13 riIaBHBIX METO0B IIOJIYYEHIA HOBBIX BEIIECTB, B 0COOEHHOCTH
MEeTaJIJIOB, a TaK:Ke B IIPOU3BOJICTBE KUCJIOT, JIEKAPCTB, KpacuTeJiel u T. 1.



3HauveHne OBP B npupopge

®doTocuHTE3 — BTO OKUCIUTEIHLHO-BOCCTAHOBUTEIH-
Hasl peakI(us, obecrmeunBaIas KU3Hb Ha ILJIaHeTe.
Ilox meiicTBueM cBeTa B 3€JIEHBIX PACTEHUAX IIPOUC-
XOJUT IIPOITeCC, KOTOPHIA MOYKHO OIMCATH CYMMAaPHBIM
ypasuenuem: 6CO, + 6H,0 = C.H,,0, + 60,1. Oxuc-
JuTeJieM 3IecCh BBICTYIIaeT YIJIEKUCJIbIH ras, a BoC-
cranoBuTeseM — aToMbl OKCUTeHa B COCTaBe BOIBI.

OO0MeH BelecTB M JHEPruM B KJIETKAX IIPOUCXOIUT
B IIPOIIECCE MHOTOUVCJIEHHBIX OKMCJINTEIbHO-BOCCTAHO-
BUTEJBHBIX peaxiuii. IIporecchl AbIXaHwmsa, ITAIEBa-
penus — Bce aTo 1enu OBP. IIpeBpaiienue sueprumu,
ocBoborknatotieiica npu OBP, B 9HEPIu0 XUMUYECKUX
cBsaseir mosiekysa AT® mporcXoaAuT B MUTOXOHIPUAX.

JIro6as peakuuss TOPeHUs SIBJISETCSI OKUCIUTEIHEHO-BOC-
craHoBuTebHOI. C TaBHUX BpeMeH ropeHune SBJISeTCS
UCTOUHUKOM SHEPIUU [JIA uejioBeKa. ['opeHue mapeBe-
CHUHBI MOJKHO OIIMCaTh YpaBHEHUEM, 06paTHLIM K IIPO-
neccy ¢orocunresa: CH,,0, + 60, = 6CO, + 6H,0.

T'HueHue TaK'Ke ABJIAETCA OKUCIUTEIHHO-BOCCTAHOBU-
TeJBHBIM IIPOIECCOM, KOTOPBIH IIPOUCXOJUT NIPH yUa-
crum OGaxkTepuii. B pesysibraTe rHUEHUSA BBIEIAETCA
9HEPrud, HeoOXoAMMAA I KUSHEeATeJTbHOCTH dTUX
baxTepuii. MUJIIMOHBLI JIeT Hasaj OJaromaps STHUM
poreccaM c(hopMUPOBAINCH ITOJIE3HBIE NCKOIIaeMbIe.

Bpo:xenue — eie ogun mpumep nmpupoaubix OBP.
9TOT HPOIECC HPOUCXOAUT IIPU ydYaCTUU I'PUOOB,
KOTOPBbIE TAKUM CIIOCOOOM IIOJIy4aioT HEOOXOAUMYIO
9Hepruo. YesoBeK UCIIOJB3YyeT OPOKeHUE IJId IIPU-
TOTOBJIEHUSA KBaIlIeHBIX OBOIIEH, JPOKIKEBOT0O TECTA,
KHCJIOMOJIOUHBIX IIPOAYKTOB, ChIPa, IUBA W T. .

B XuBBIX OpranmsMax CJIyd4aloTCAd U HeKeJaTeJbHbIe
IPOIECChl OKMCJIEHUS, CJIEJCTBUEM KOTOPBIX MOTYT
66ITh> MyTanuu [{HK u 3abosieBanusi, B YaCTHOCTHU paK.
BerecTBa-aHTMOKCUIAHTHI, IIPOABJIAIOIE BOCCTAHOBU-
TeJbHBIE CBOMCTBA, B3BANMOJEACTBYIOT C M30BITOUHBIMU
OKUCJINTEIIMU B OPTaHU3Me U «HeATpanusyoTrs ux. Ca-
MBI pacIIPOCTPaHEHHBIH aHTHOKCUAAHT — BuTamMuH C.

Koppo3usa — 3T0O MHOTOCTaZUNHBIA OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIN IIPOIECC, OIMCHIBAIOIINIICA yPaB-
menuem: 4Fe + 30, + 6H,0 = 4Fe(OH);. Kopposuio
MOKHO Ha3BaTh IIPOIIECCOM, IIPOTHBOIIOJIOKHBIM II0-
JIYYEeHUIO METAJLJIOB Ha 3aBOAaX. JTOT IIPOIECC IIPUBO-
IUT K MOBPEXKAEHUI0 METAIINYECKUX KOHCTPYKIIWI.




3HaueHne OBP B TexHuKe

ITosrygyenne snepruu m3 Jyr06oro tonnausa ocHoBaHo Ha OBP.
Hampumep, B ABUTaTeJIAX BHYTPEHHETO CTOPAHUA IPOUCXO-
OIUT PeaKIUsi CropaHus OeH3WHA. JHEPrus, BbIEJISION[as-
csA B pe3yJbTaTe PeakIiM, IPEeBpAIllaeTCsi B MEeXaHUYECKYIO
9HEPruio AJA IIepeMeIleHus aBTOMOOUJIA.

B o0b1unBIX OaTapeiikax Takske mporexkaoT OBP, sHeprus or
KOTOPBIX IIpeobpasyeTcs B dJIEKTPUUYECKYI0 sHepruio. Taxkue
WCTOYHUKHU 3JIEKTPUUECKOTO TOKA HA3bIBAIOT TraJIbBAHUYECKI-
MU dJIeMeHTaMt. AKKYMYJISTOPEL B aBTOMOOMJIAX, HOYTOYKax
U MOOMJIBHBIX TesedoHAX — HTO TaKiKe rajbBaHUYECKUE
3JIEMEeHTHI, B KOTOPBIX IpoTeKaT pasauunbie OBP.

B TonimBHBIX dJIeMeHTaxX sHeprus BbIpabaThIBaeTCA B pPe3yJib-
TaTe OKUCJIUTEJTbHO-BOCCTAHOBUTEJIbHON peaKIUU TOPEeHU.
HepCHeKTI/IBHLIM ABJAETCA TOHJII/IBHLII"/'I JJIEMEHT, B KOTOPOM
IPOUCXOAUT CTOpaHMe BOMOPOJA, IMOCKOJBbKY eIUHCTBEeHHBIN
OPOAYKT STOM peakKmuu — Boga. ABTOMOOWIN C TAKUMU TO-
IIJINBHBIMU 3JIeMEeHTaMu 6y,uyT 9KOJIOTUUYECKU YUCTBIMHU.

OKuCIUTeIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINY ABJISIIOTCA OCHO-
BOII MeTO[la TaJbBAHOILUIACTUKM — IIOKDPBITUSA IIOBEPXHOCTH
TOHKUM cJioeM MeTajia. Ha msmenue Jii000i CIOKHOCTU U3
J1000T0 MaTepuajia HAHOCAT CJION MeTaljga. OTUM METOIO0M
HAHOCAT O30JI0TY Ha JAePEeBAHHBIE U3MEINUsI, XPOMUPYIOT Je-
Taju aBTOMOOUJel, OBITOBOM TEeXHUKHU W T. II.

MeTrajryprudecKue ImMpoiecchl — MOJIyYeHHe MeTalJIoOB — He-
Bo3MOKHBEI 0e3 OBP. Merasib! (*Kejie30, Meab, CBUHEI[ U IP.)
BOCCTAHABJIMBAIOT U3 PYAbl KOKCOM (CIIeIuaJbHO 00paboTaH-
HBIM yryieM). AJIOMUHWUNA W3 PYAbI BOCCTAHABINBAIOT 3JIEK-
TPUYECKUM TOKOM. II0 BBIIIYCKY UEPHBIX METAJIJIOB ¥YKpawHa
3aHMMAeT OLHO W3 IIEPBBIX MECT B MHpPeE.

Bes OBP HeB03MO:Ke€H XMMHUYECKHMI aHAJIU3 HEKOTOPHIX
BemecTB. lcrmonb3ysa pasjaudyHble PeareHThI, ONPEeAeSAI0T
KOHIIEHTpAIIUI0 Kucijopona, noHoB Peppyma umiau Xpoma
B cMecax. Takske ¢ momoibio OBP MOXHO ompenesnuTs co-
nep:xkanue BuramMmHa C (aCKOpOMHOBOII KHCJIOTHI) BO ()PYK-
Tax, COKax u Ip.

Peaxnusa asora ¢ Bogopogom N, + 8H, = 2NH, raxwxe as-
JIIETCS OKUCJINTEIbHO-BOCCTAHOBUTENIbHOM. Ha 9T0ol peakiiuu
OCHOBAHO NPOM3BOJCTBO a30THBIX yJOOPEeHUIl U B3pPHIBUYA-
THIX BelecTB. JleIieBblii cI10co0 CHHTEe3a aMMUAKa MO3BOJIMIT
IIOBBICUTHh YPOXKAWHOCTH CEJIbCKOXO3AMCTBEHHBIX KYJIBTYD.
B VkpamHe aMMmaxk CHHTE3UPYIOT B OOJIBIINX O00BEMax Ha
npennpuaTuax «PoBHoasor», Uepkacckuil «A30T» U Apyrue.



TEMA 2. XUMWYECKUE PEAKLINW

S

KnioueBaa ngen

OKuncneHne n BOCCTaHOBEHNE — NPOTNBOMNONIOXKHbl€ B3aMOCBA3aHHblIe MPO-
LleCCbl, KOTOpblE 3aK/o4aloTCA B obmeHe 2NeKTPOHaMu.

KoHTponbHble BONpPOCHI

175. Kakune peakuymu Ha3blBaloT OKNCIMTENbHO-BOCCTaHOBUTENbHbIMI? [prBeanTe
NpVMepbl OKUCIIMTENIbHO-BOCCTAHOBUTENBHbBIX Peakuuin B NpUpoae u ObiTy.
176. [lante onpepeneHmne NOHATUAM «OKUCIUTENb», <BOCCTAHOBUTENbY, KOKNC-
NeHvie», «BOCCTAHOBMEHME» C TOUKU 3peHMA dneKTpoHHon Teopumn OBP.
177. MOXHO N1 NO6OI NPOLIECC OKUCNEHNA OXapakTepr3oBaTbh Kak ropeHune?
A MOXHO nu nbOIN Npouecc ropeHns Ha3BaTb NPOLLECCOM OKUCIEHUA?

3apaHuna ana ycBOe€HnA mMmatepunana

178. Onpepenute, Kakue 13 NPUBEAEHHbIX Peakuuin ABAAIOTCA OKUCIUTENb-
HO-BOCCTaHOBUTENbHbIMU. [Ina OBP 0603HaubTe CTpenkoi HanpaBneHue
nepeHoca 3/1eKTPOHOB U MX KOINYECTBO, Kak Ha cxeme Ha c. 90.

a) 2Na+2H,0=2NaOH+H,T; n) CuO+2HCl=CuCl,+H,0;
6) MnO, +4HCl=MnCl,+Cl,T+2H,0; e) Fe+2HCl=FeCl,+H,T;

8) 2Al(OH); +3H,50,=AL,(SO,); +6H,0; x) 2H,+0,=2H,0;

r) 6NaOH +P,0.=2Na,PO, +3H,0; 3) 2Al+35=ALS..

179. B KaXK[oM ypaBHEHUN peakuun onpeaennte 31eMeHTbl, KOTopble ABNAT-
CA BOCCTAHOBUTENAMU N OKUCINTENAMM:

a) N,+0,=2NO; n) 2K+2H,0=2KOH+H,;
6) 3Mg+N,=Mg,N,; e) 2Pb(NO,),=2PbO+4NO,T +0,T;
B) Cl,+2KBr=2KCl+8Br,; %) Fe+H,S0,=FeSO,+H,;
r) Fe+CuSO,=FeSO, +Cu; 3) 5C,+2P=2PCl,.
180. [1na kaxporo npouecca OTI\QETbTe KOI‘IJIr/IZMECTBO OTAAHHbIX U NPUHATbLIX

NeKTPOHOB, Hanpumep: Cu—2e” — Cu. YKaxute, ABnAeTCA npouecc
OKWCNEHMEM UM BOCCTAHOBIEHNEM.

+2 +3 0 +2 +7 +4 0 +
a) Fe...—>Fe; r N,...—2N; X) Mn...—»>Mn; k) H,...—>2H;
+2 0 0 -2 -3 0 0 +2
6) Fe...—>Fe; A) 0,..—»20; 3) 2N...—=N,; 1) Ca..—>Ca;
+5 +2 +7 +2 -3 +2 +6 -2
B) N...—N; e) Mn...—Mn; un) N...—N; M) S...—S.

181. OxapakTepusyiTe 3HaueHe OBP B 6bITy, TeXHUKeE, Mpupose.

182. V3genna u3 cepebpa npu AnMTENbHOM XPaHEHUN TYCKHeloT 13-3a 06paso-
BaHVA Ha NOBEPXHOCTU HepacTBOpuUMOro apreHTym(l) cynbduga yepHoro
uBeTa. BocctaHOBUTL Geck cepebpa MOXKHO KMNAYEHWEM U3[enna B pac-
TBOpe cofbl BMecTe C antomunHueBoi ¢onbroi. Kakoe BelecTso B 3TOM
cnyyae GyfeT okucnmTenem, a Kakoe — BocCTaHoBuTenem? CocTaBbTe
ypaBHeHVe 3TON peakuuu.

183. CBoboAHble pafiMKanbl B OpraH/i3mMe (4acTuLibl C HECMAPEHHbIMU SNeKTPOo-
HaMu) BbI3bIBAIOT FMbENb KNEeTOK UK UX NepepoXieHre B pPakoBble KieT-
Ku. HeiTpanusoBaTtb AelicTBME CBOOOAHbLIX PajUKanoB MOryT HekoTopble



§ 16. Okucnutenn 1 BOCCTaHOBUTENN

BELLECTBA, KOTOpble HA3blBAOTCSA aHTMOKCMAAHTAMK, HampumMep ackopbu-
HoBas KucnoTa. [peanonoxnTe, Kakme CBOWCTBA (OKMCAUTENEN MM BOC-
CTaHOBWTese) XapakTepHbl s CBOOOAHbLIX PaAVKanoB 1 aHTUOKCUAAHTOB.

§ 16. OKucnutTenn n BocCcTaHOBUTENU

BcnomHure:

+ Kak onpepennTtb BO3MOXHble CTENEeHU OKWUCNeHUA 3nemeHToB (§ 14);

+ MeTanInyeckme 351eMeHTbl Haxo4ATCA MPEVMYLLEeCTBEHHO B HUMHEN NeBON YacTu
MNepuogunueckon cncrtembl, a HEMeTanIMyeckne — B BEpPXHel MNpaBo.

OkucnuTenn v BOCCTaHOBUTENW

ATOMBI XMMUUYECKUX DJIEMEHTOB B
. OIeMEeHTBI:
BBICIIIEN CTEII€EHM OKMCJIEHUA MOI'YT OBLITH o
* B BBICIIIEUN CTEIIEHUW OKHCJIe-
TOJIBKO OKHCJIUTEJAMM, IIOCKOJIBKY OHH HUST — TOIBKO OKUCIUTEIIN:
b
MOI'YyT TOJBKO IPUHHMATH BJIEKTPOHBL. . B HUSMIEH — TOJBKO BOCCTA-
DJIeMEeHTBI B HU3IIIEH CTeIIeHU OKIC- HOBUTEJIN;
JIEHUA MOTI'yT OBITh TOJIBKO BOCCTAHOBIU- * B IIPOMEKYTOUHONM — U OKUC-
TeJIAMM, IIOCKOJIBKY OHM MOT'YT TOJIBKO JINTEJH, 1 BOCCTAHOBHUTEJIN.

oTJaBaTh 3JeKTpoHbl. Eciu simemeHnT Ha-

XOAUTCA B IIPOMEXKYTOUHOU CTEIeHM OKMUCJIEHUS, TO OH MOYKeT KaK IIpU-
HUMAaTh, TaK U OTIaBaTh 3JIEKTPOHBI, CJIeJOBATEJIbHO, MOMKET IIPOABJIATH
CBOIiCTBa KaK BOCCTAHOBUTEJIA, TaK 1 OKUCINTENA. XapaKTepHbIe CTelleHn
OKUCJIEHUS HEeKOTOPBIX JJIeMEHTOB M COOTBETCTBYIOIINE UM COeIWHEHUA
mpuBeneHbl B [Ipumoskenun 2.

Hanpumep, paccmorpum Cyabhyp U XapaKTepHbIEe IJA HEro COeau-
HEHUS C PasHOM CTeNeHbBI0 OKMCJIEHHUA JTOTO djJeMeHTa. B ruaporen
cynbhume crenedb okucaeHus Cynabdypa HU3MIAA U paBHA —2, BHEIITHUN
sHepreTuuecKkuii ypopeHb Cysnbdypa 3aBepIIEeHHBINH, U OH MOKET TOJbKO
oTnaBaTh 9JMeKTpoHBI. Takum obpasom, Cysabdyp CO CTEIEHBIO OKMCJe-
HUSA —2 MOYKeT OBITh TOJBKO BOCCTAHOBUTEJIEM:

+4e” (No ABa 3MEKTPOHA K KaXaomy atomy)

-2 o' 0 Do
2H,S + O, — 28 + 2H,0
~__ 5

—4e” (Mo ABa 3/1eKTPOHA OT KaXkJoro atoma)

Bricimas cremenb okmciaenus Cyiab(ypa paBHa +6, KOTOPYIO OH IPO-
ABJISET, HAIPUMeEpP, B CcyabpaTHON Kucjore. KOHIIeHTPUPOBAaHHAA CYJIb-
daTHaA KHUCJIOTA MOXKET OKMUCJIATH MHOTO BEIeCTB, U OKUCJIUTEJNbHbIE
CBOMCTBA B 9TUX CJIyyasax MposaBaseT mMeHHO Cysabdyp, KOTOPHIA B CTe-
IeHW OKWCJIeHUsA +6 oTmas Bce 3JeKTPOHBI ¢ BHEIITHETO SHEPTeTUUECKOTO
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YPOBHA U Telepb MOXKET TOJbKO MX HPUCOEAUHSATH, T. €. OBITh TOJBKO
OKMCJIUTEJIEM:

+4e” (N0 ABa 3NMEKTPOHa K KaKAoMy aTomy)
RN
46’ 0 d +4
2H,S80, + g — 280, + 302 + 2H,0
~_ 7
-4e
B mpomerxkyTouHBIX cTeneHsax okucaeHus — 0 (B cepe) u +4 (Hampu-
mep, B SO,) — arom Cysnbdypa MOKET KaK MIPUCOETUHATD, TAK U OTAaBaTh
9JIEKTPOHBI, IPOABISAA KAK OKUCJIUTENbHbIE, TAK Y BOCCTAHOBUTEIbHBIE
cBoiicTBa. OH MOKeT BOCCTAHABINBATHCS WU OKUCIATHCSA [0 PASTUUHBIX
cTelleHel OKMUCJEeHUs, UTO IIPOMJIIIOCTPHUPOBAHO Ha cXeMe:

B OKkuncneHne
OCCTaHOB/EHNE
. +2e” . _4.9_ . .
CreneHb —I2 d I +I4 +I6’
okucnenna H,S S SO, H,SO,
Cynbdypa +ae” DG
+6e”

OKkuncneHne
BoccTaHoBneHune

Huswan cteneHb okmcneHms [NpomeXyTouHble CTeneHn OKUCIEHUA Bbiclwan cTeneHb oKuce-
(TonbKO BOCCTAHOBUTESDb) (1 okucnuTenb, N BOCCTAHOBUTENb)  HUA (TONMbKO OKUCUTESb)

Hanpumep, npu B3ammomeiicTBuu cepbl ¢ BomopoaoMm Cyiabdyp IIpo-
ABJSET OKUCJIUTEJILHBIE CBOICTBA, a IIPU B3aMMOAEHCTBUM C KUCJIOPO-

JIOM — BOCCTAaHOBUTEJIbHBIE:
+2e” +4e”

T 7 a

i) 0 +1'-2 0 o' +4-2'

S + H, - H, S + 0, —» SO,

| — | —

e 7 S~ e 7

Taxkum O6p3.30M, XUMUYECKUN 3JIEMEHT B 3aBICIMOCTHU OT CTEIIEHU OKVIC-
JIEHUdA, KOTOPYIO OH IIPOABJIAET B TOM MJIM MHOM CO€OIUHEHUNHM, MOJKET OBITH
KaK OKHCJINTeJIeM, TaK 1 BOCCTaAHOBUTEJIEM. I[.Hﬁ omnpeneseHnsa BO3SMOMKHOCTU
BCTYIIAQTh B T€ NI NHBIE PEeaKIIN H606XOJ_II/IMO CPaBHUTH CTEII€Hb OKMCIIEHUA
QJIEMEHTa B JaHHOM CO€IMHEHMNHN CO CTEIICHAMU OKMCJIIEHUA, KOTOPbhIE MOMKET
IIPOABJIATDH 9JIEMEHT, OCHOBBIBAsICH HA CTPOEHUU €ro BJIeRTpOHHOfI 000JIOUKH.

PaCI'IpOCTpaHeHHbIe BeWeCTBa-OKNCIINTENN

OKucauTeabHBIE CBOMCTBA Hambojee BbIPAMKEHBl V¥ TUIUYHBLIX HeMe-
TaJJIoOB (rajIoTeHbl, KUCJIOPOI, cepa), a TaK:Ke V HeKOTOPBIX CJIOKHBIX Be-
II[eCTB, COAEPIKAIINX 9JIEMEHTEI B BRICOKUX CTEeIeHAX oOKucaeHusd (+5 ... +7).
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Rucmopon O, — camblii pacIpOCTPaHEHHBINH Ha 3eMJie OKHUC-
surenb. OH cIoco0eH OKHMCIISATH MHOI'ME IIPOCThIE U CJIOMKHBIE
BeIlleCTBa, 00pasys OKCHUIbI. OTU PEaKIIMU COIIPOBOKIAIOTCS
BBIfIeJIEHIEM OOJIBIIIOT0 KOJIMuYecTBa TelwioThl. IIpu sToM cam
Iéncnopoa BOCgTaHaBJII/IBaeTCH IO HUBIIIEH CTeIIeHN OKMCJICHUA:

0,+4e” —20.

CaMbIil CUJIBHBIA OKUCJIUTENH CPEJU IIPOCTBIX BEIIECTB —
t¢rop F,. Ilpu OOLIYHBIX YCIOBUAX OH pearupyer ¢ 00Jb-
IIIMHCTBOM B€IIlEeCTB, a IIPN HarpeéBaHMM OKHCJIAET N 6Jiaro-
POIHBIEe MeTaJIbI — 30JI0TO U ILIATUHY. B aTmMocdepe dropa
ropur gake Boxa. @Top He MOXKET OBITH BOCCTAHOBUTEJIEM,
T. K. Dyop He MMeeT MOJIOKUTEIHLHON CTEeIIeHN OKUCJIEHUA.

Konuentpuposannas cyiabdarnaa kucaora H,SO, — cuib-
HBIHA OoKucaurenb Onaromapsa Cynbdypy. Yaime Bcero B pe-
aKIUAX OH BOCCTAHABJIMBAETCSA [0 CTEIeHU OKUCJIeHus +4,
obpasysa cyasdhyp(IV) okcun SO,. Pasbasiennas cyabdarHas
KHCJIOTA — CJIaOBIil OKUCJIUTENb, IIOCKOJBKY B 9TOM CJIyYae
oKmcMTeNeM ABJsgercs noH I'maporema H'.

Hurparnasa kucmora HNO; — cunbHBIN OKuCIUTENb OIaroza-
ps Hurporeny. B peakiiusax oH BOCCTaHABINBAETCHA 0 PABHBIX
creneHell okuciaeHuda ot +4 no —3. CMech KOHIIEHTPUPOBaH-
HBIX HUTPATHOI U XJIOPUAHON KUCJIOT («IlapcKas Boja») pea-
TUpyeT Aaske ¢ 30j0ToM U miaTuHoi: Au + 4HCI + HNO, =
= HAuCl, + NOt + 2H,0.

Ranmii mepmanranar KMnO, — oauH u3 BaKHeHIIMX pea-
TeHTOB B XUMHYECKUX JiabopaTopuax. OH IPOABIISAET CUIbHbIE
OKUCJINTEe/IbHBIE CBolicTBa Giaromapsa Maurany. Ero mcmosb-
3YIOT KaK OKWCJUTEJh B OPraHUYECKOM CHUHTE3€, XUMUUe-
CKOM aHaJuise, IJId IIOJIYUYeHUA KUCJIOpo/ia B Jab0paToOpUAX.
IIpumeHAIOT B MeIUWIIMHE KaK aHTUCEITHUYECKOE CPEACTBO.

Ranuit nuxpomar K,Cr,0, — meHHBLII OKHCIUTENH, KOTO-
DBIi MCTIOB3YIOT JIA IIPOU3BOJICTBA KPacUTeJell, Ny0aeHns
KOJKU, B IUPOTEXHUKE, JKUBomucU. Ero cMech ¢ KOHIIEH-
TPUPOBAHHOU CYJIbGATHON KUCIOTON (XPOMIIKUK) UCIOJIb3Y-
IOT JJIA MBIThS CTEKJIAHHON JIaGOPaTOPHOU IOCYZbI, UTOOHI
n30aBUTHCA OT HE3aMETHBIX IIATEH.

T'uaporen nepoxcun H,0, — pacrnpocTpaHeHHBIM B XUMU-
uyecKux JiabopaTopusax peareHT. B Hem OKcUTeH IPOSABISIET
CTeIIeHb OKUCJIEHUA —1, KOTOopada ABJIAETCA OJId HEero Ipo-
MEXXYTOUYHOM, CJIeIOBATEIbHO, TUAPOTEH IIEPOKCUT MOYKHO
HCIIOJBb30BaTh U1 KaK OKHCJIHNTEJIb, I KaK BOCCTAHOBUTEJIb.
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PaCﬂpOCTpaHeHHble BewecTtBa — BOCCTaHOBUTENIN

BoccramoBuTenbHBIE CBOMCTBA XapaKTePHBI IJA MHOIMX IIPOCTBIX
BerrecTB (MeTaJlJIbI ¥ HEeKOTOPbIle HeMEeTAJJIbI (BOLOPO/, YIiIepona)), a TaK-
JKe OJIA COeNMHEHNII HeMeTAJIMYECKHX 3JIEMEHTOB B HUBIIUX CTEIeHIX
okmcnenua (—4..—1): H,S, NH,, HI, CH, »n np.

CaMbIM pacIpoCTPAaHEHHBIM BOCCTAHOBUTEIEM B IIPOMBIIILIEH-
HOCTH SIBJISIETCS YIJIepox, a UMEHHO KOKC, KOTOPBI# 100bIBa-
OT CHEeUAJIbHON 00paboTKoi yriasi. KOKC MCIONB3YIOT IJIs
BOCCTAHOBJIEHUA MeTaJLJIoB U3 oKkcugos: PbO + C = Pb + CO.

Bomopon H, — pacmpocTpaHeHHBIM BOCCTaHOBHTENb. Ero
TaK’Ke WMCIOJb3YIOT [Ji BOCCTAHOBJIEHUS METAJLJIOB:

MnO, +2H, = Mn + 2H,0.

W3-3a OrHEOTIACHOCTY BOJOPOJ HE TaK PACIPOCTPAHEH B IIPO-
MBIIIJIEHHOCTH, KaK KOKC, HO B PEAKI[UAX C BOJOPOIOM IIOJIY-
YJalT MeTaJlJIbl 3HAUYUTEJIBHO BBICIIIEI'O KaudecTBa (‘II/ICTI:IE).

Merannsr — TUINYHBIE BOCCTAaHOBUTEJIU, IIPUYEM YEM JieBee
PacCIIOJIOKEeH MeTaJlyI B pAAdy aKTHUBHOCTH, TeéM CUJIbBHEe ero
BOCCTAHOBUTEJIbLHBIE CBOMCTBA. He}co'ropme MeTaJlJIbl IIpu-
MEHAKT B IIPOMBIIIIJIEHHOCTH MJIA BOCCTAHOBJIEHUHA APYIuUX
METaJIJIOB M3 OKCHOOB:

Cr,0, + 2Al = ALO, + 2Cr.

KnioueBana ngen

Xumunyeckune sneMeHTbl B BbICLLEN CTENEHN OKNCIEHNA MOTYT NPOABNATb TOJb-
KO OKMCNUTENbHble CBOWCTBA, B HU3LWIEN CTEMNeHN — TONbKO BOCCTAHOBUTENb-
Hble cBoMNCTBa. Ecnn anemeHT HaxopguTCcA B npomemyTouHoﬁ cTeneHn okmcne-
HUA, OH MOXeT ObITb Kak oKncnmuTenem, Tak n BOCCTaHOBUTENEM.

KOHTPOH bHbl€ BONPOCHI

184.B Kakol CTeneHn OKWUCJIEHWA 3NeMeHTbl MOryT MNPOABMAATb CBOWCTBA:
a) TOSMIbKO OKUCNUTENbHbIE; 6) TONIbKO BOCCTAHOBUTESNbHbIE, B) U OKUCIN-
TeNbHble, U BOCCTaHOBUTeNbHble? OTBET NOACHUTE.

185. MNpurBegnTe npumepbl BeWeCTB, NPOABAAIOWMX CUSTbHbIE OKUCAUTENbHbIE
1 BOCCTAHOBUTENbHble CBOMCTBA. MoAcHUTe cBOW BbIGOP.

186. Kak 3aBNCUT aKTUBHOCTb aTOMOB 3J1IeMeHTa B OKUC/IUTENbHO-BOCCTaHOBM-
TeNbHbIX peakUyMAx OT ero CTeneHn OKNCIeHnaA?
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s

3apaHnA ana ycBOeHMA maTepuana

187. MoxeT N1 npoABnATb BOCCTAHOBUTENbHble CBOWCTBa: a) atom dnyopa;
6) pnyopua-noH; B) atTom HaTpus; r) noH Hatpua? OTBeT noscHute.

188. Mouemy GTOP U KMCNOPOA B XUMUUYECKNX PeakLMaxX ABATCA NpeumyLle-
CTBEHHO okucnmTenamm? CyllecTBYIOT NN elle NpoCTble BelecTBa, KOTo-
pble 6binv 6bl TONbKO OKUCIUTENAMU U TONbKO BOCCTaHOBUTENAMMN?

189. B Kaxkgom pAfy BelecTB HanguTe sNemMeHT, COAepXalyMinca Bo BCex Tpex
BewlecTBax. OnpepennTe ero cTeneHb OKMUCIEHWA B 3TUX COeAnHeHMsX. o
CTeneHy OKNCNIEHNA onpeaennTe, B KaKOM BeLeCTBe STOT S/IeMeHT MOXeT
6bITb TONbKO OKUCIUTENEM, B KAKOM — TOJIbKO BOCCTAHOBUTENEM, a B Ka-
KOM — MPOABAATb Kak OKNC/INTENbHbIE, Tak U BOCCTaHOBUTESIbHble CBONCTBA.

a) NaH, H,, HCl; r) HC|, Cl,, HCIO,;
6) NH;, NO, HNO;; a) Cr, CrCly, CrO;
8) H,S, SO,, H,SO,; e) Mn, MnO,, KMnO,,.

190. CocTaBbTe ypaBHEHUA peaKkLuii rOpeHnsa B KNCIOpoae NPrBEeAEHHbIX Be-
LWeCTB 1 onpeaennte 31eMeHT-BOCCTaHOBUTESb.

Keneso, Bogopog, docdop, ceposogopop, kapboH(ll) okena, metaH CH,.

191. CocTaBbTe ypaBHEHME FOpPEHMA KanbLua B Kucnopoae. ATOMbl Kakoro Be-
LecTBa OTAAOT MEKTPOHDI, @ KAKOr0 — MPUHMMaIoT?

192. CocTaBbTe ypaBHEHUA peaKkLMil BOCCTAaHOBJIEHNA BOLOPOAOM CliefyoLmx
BewecTs: Bonbopam(VI) okeng, xpom(lll) okeng, Tutan(lV) okena. B kaxkporn
peakuny onpeaennTe 3/1eMeHT-OKUCTTUTENb.

193. Xene3o MoXHO nonyuuTb BoccTaHoBneHem deppym(lll) okcupa yrnepo-
oM, BogopofoMm, antomuHnem. CocTaBbTe COOTBETCTBYIOLME YPaBHEHNA
peakuuini. HazoBrTe OKUCIUTENb 1 BOCCTAHOBUTENb B KaXkAOW peakuuu.

194.B antomuHuii 6pomuge ANOMUHWIA HAaXOAWUTCA B BbICLIEN CTENEHW OKUC-
neHuns, a bpom — B Huswen. Kakom snemeHT B 3TOM COeAUHEHUN MO-
XKeT OblTb OKMCAUTENEM, a Kako — BocCTaHoBuTenem? OTBeT no-
ACHWTE, UCMOMb3ya ypaBHeHuA peakumi: AlBr; + 3Na = 3NaBr + Al
2AIBry + 3Cl, = 2AICl; + 3Br,.

195. HeckonbKko BEKOB Ha3aj KapTUHbI MCANN KpackamMu, CoeprKalyMm CBUH-
LoBble 6enuna. 3a MHOrve rofbl TakMe KapTyHbI NOYepHeny 13-3a npespa-
weHuna 6enun B natombym(ll) cynbdug yepHoro ugeTa. MNpu pectaBpauyun
KapTUH 1X obpabaTbiBaloT pPacTBOPOM FMAPOreH nepokcnaa, 6narogapsa
yemy uepHbin nombym(ll) cynbdun okncnaetca go 6enoro BeLyecTsa,
B kKoTopoM Cynbdyp npoABnaeT cTeneHb okucieHus +6. B kakoe coeanun-
HeHve npespataetca naomobym(ll) cynbduna? CoctaBbTe ypaBHEHUE 3TOW
peakumn. Kak Bbl cuMTaeTe, MOXHO NN TMAPOreH NepoKCua Ucnosnb3oBaTb
ans oT6ennBaHnA cepebpAHbIX N3LENNA, KOTOPble TEMHEIOT M3-3a MNOKPbI-
1A apreHtym(l) cynbdrpom?

196. B Kakom Bo3pyxe ObicTpee NOTYCKHeeT cepebpo: B UNCTOM UK 3arpA3HEHHOM?
CocTaBbTe MiaH 3KCNEePUMEHTA, KOTOPbIA MOr Obl JOKa3aTb Balle MHEHUeE.

197. B nonosnHuTeNbHbIX UCTOUYHMKAX HanauTe MHpopMauuio 06 1CNob30BaHNM
OKUCIINTENbHO-BOCCTAHOBUTESNBbHBIX MPOLECCOB B ObITY U MPOMbILIIIEHHOCTH.



§ 17. CoctaBneHue ypaBHeHU OKNCNNTENbHO-
BOCCTAaHOBUTENIbHbIX peaKuuil. MeTop 3neKTpoHHOro 6anaHca

MoHATMe 06 3n1eKTPOHHOM GanaHce.
CxeMbl OKUCIEHNA N BOCCTAHOBJIEHUA

YpaBHEeHUS OKHCJIUTEIbHO-BOCCTAHOBUTEb-
HBIX PeaKIINii, KOTOPbIe MBI PACCMOTPEJIN B IIpe-
IBIAYITUX maparpadax, BBITJIAIAT TOCTATOYHO ATOM OTIAeT DIIeK-
NPUBBLIYHO: M B peareHTax, W B IIPOAYKTax TPOHBI; MPH TOHMIE-
B peakIuy 3almcaHo He 0ojee ABYX (OopMyJ Be- HUM — NpPUHHUMAaeT.
mrecTB. Ho yacTo BcTpeuaroTca ypaBHEHUA peak-
uii, Tle U B peareHTax, M B NPOAYKTaX 3aIllMCAHbI II0 TPU UJIU OOJbIIe
dopmya. ITomobpaTh Koa(hPUIINEHTHI A TaKUX YPaBHEHUN TOCTATOUYHO
CJIOKHO. B 5THX ciayuasdX COCTaBJAIOT TaK Ha3LIBAEMBLIN 3JIEKTPOHHBIN
bamamc. B 9 Kiacce MBI pacCCMOTPHUM COCTABJIEHIIE 9JIEKTPOHHOrO OajaHca
IS TIPOCTBHIX OKUCJINTEIbHO-BOCCTAHOBUTENBbHBIX PEaKINil, HO B HaJabHe-
IIIeM BaM MOJKET IIOHAJOOUTHCA IIOA00PaTh KOI(P(MUIIMEHTHI B CJIOMKHBIX
YpaBHEHUAX, a CIeJjlaTh 9TO 0e3 3JIEKTPOHHOTO OajaHca OyaeT HeIpocTo.

BaKHBIM 5TamoM IpPM COCTaBJIEHUU SJIEKTPOHHOro OaJjiaHca SBJISET-
cs 3aIlCh CXEM ITPOIeCCOB OKUCJIEHUWSA U BOCCTAaHOBJIeHUs. TaKkme cxeMbl
BaM yiKe 3HAKOMBbI U3 ABYX MpenbIayiux mnaparpados. IIlpu ux cocras-
JIeHUYW HeoO0XOAMMO MOMHUTDH, YTO Y 9J€KTPOHA OTPUIlATEIbHBINA 3apan —1:
IJIsI TIOBBIIIIEHUS CTEIIeHNW OKWCJIECHUS aTOM [IOJIKEH OTIHATh 3JIeKTPOHBI
(oTpurtaTesbHbIE 3aPAIbI), & IS IIOHUMKEHUA — IPUHATD.

IIpoamanusupyiiTe cxeMbl OKUCJIEHUSA WU BOCCTAHOBJIEHUS JIEMEHTOB
u o0paTuTe BHUMAaHIE, UYTO CYMMAaPHBIN 3apsa] B 00eMX YacTAX 9TUX CXEeM
ONUHAKOBBI.

IIpu nmoBsImIeHNN
CTeleHU OKMCJIeHUT

0 +3 -2 0 +4 +5
Al-3¢” — Al S—2¢ —»S N-e —»N
0-3-(-1)=+3 -2-2-(-1)=0 +4-1-(-1)=+5
0 -2 +3 +2 +6 -2
O0+2¢ —0 N+e =N S+8¢ — S
0+2-(-1)=-2 +8+1-(-1)=+2 +6+8-(-1)=-2

CocTaBneHune 3neKTpoHHoro 6anaHca gns OBP

OCHOBHO¥I IPWHITUI COCTAaBJIECHUSA 3JEKTPOHHOrO OajiaHca 3aKJII0YaeT-
csA B TOM, UTO B OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINAX DJIEKTPOHBI
mepexosAT OT OJHOTO aToMa K APYroOMY, II09TOMY YHCJIO 3JIEKTPOHOB,
OTIHAHHBIX BOCCTAHOBUTEJIEM, MOJKHO OBITH PAaBHO YMUCJIY 3JEKTPOHOB,
OPUHATHIX OKUCJIUTEIEM.
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ITpu cocraBieHuu 3JeKTPOHHOTO OajiaHCca cjedyeT MPUAEPKUBATHCA
OIlpeJieJIEHHOTO ajJropuTMa. PaccMOTpUM ero Ha HmpuMepax.

ITpumep 1. IToxGepure K03 GUIIMEHTHI METOJOM 3JIEKTPOHHOTO Oa-
JaHca AJid ypaBHeHusA peakiuu BazaumonerictBus (Qeppym(III) okxcuma
C yrapHBIM I'a30M:

Fe,0;, + CO — Fe + CO,

1. OmpenenseM cTelleHNM OKHCJICHHUSA BCeX XUMUUYECKUX 3JIEMEHTOB,
BXOJAIINX B COCTAB PEareHTOB M IPOAYKTOB PeaKIIUU:

+3 -2 +2-2 0 +4-2
Fe, 0;+CO—Fe+CO,

2. OnpenensieM 9JIeMEHTHI, U3MEHSIOIE CTEIIeHN OKWCJIeHUS:
+3 0
®eppym mensiet ¢ +3 ma 0: Fe — Fe
+2 +4
Kap6ou meusier ¢ +2 ma +4: C—>C

3. Hnsa ypaBHUBaHUA 3apsAA0B B 00eMX YaCTAX CXeM HeOOXOAWMO Ha-
MUCaTh YMCJIO0 OTAAHHBIX WM HNPUHATHIX 9JeKTPOHOB. IlosyuaeM cxXeMbl
OKMCJIEHUS W BOCCTAHOBJIEHUA:

+3 0

cxema BoccTaHoBJIeHUusA: Fe+3e — Fe
+2 +4
cxema okucyaeHus: C-2¢ — C

4. CyTb 3JIEKTPOHHOT'O 0ajaHCa 3aKJIYAETCSI B TOM, YTO KOJHUUECTBO
MIPUHATHIX W OTAAHHBIX 9JIEKTPOHOB OOJYKHO OBITH OSMHAKOBBIM. UTO-
Obl CPaBHATHL KOJUUYECTBO IPUHATHIX (B HAIEM ciydyae 3) WM OTJaHHBIX
(B Hamem ciaydae 2) 3JIEKTPOHOB, HEOOXOJMMO CXeMy BOCCTAHOBJIEHUS
YMHOKUTH Ha 2, a CXeMy OKHucJeHuA — Ha 3. B arom ciayuae B obemx
cxeMaxX KOJHUYECTBO 9JIEKTPOHOB OyaeT paBHO 6:

+3 0 +3 0
(Fe+3e” > Fe) -2 unmu 2Fe+ 6e” — 2Fe
+2 +4 +2 +4
(C-2¢" —>C)-3 umu 3C—6e —3C

OOGBIYHO 5TO BAMMUCHIBAIOT CIEAYIONAM 0OPA30M:

+3 0
Fe+3e” = Fe X2

+2 +4
C-2¢ —C X3

Insa ompenenenus Koa(h(GUIIMEHTOB, Ha KOTOPbIe YMHOMKAIOTCS CXEMbI
OKUCJIEHUS ¥ BOCCTAHOBJIEHMS, MOKHO MCIIOJIb30BATh 3HAUEHUE HAMMEHBb-
mrero obiiero kpataHoro (HOK) mis KoauuecTBa 3JIEKTPOHOB B 00EHX CXe-
Max. B Harrem cayduae mpuHuMaeTcs 3 9JIEKTPOHA, a oTaaercs 2. Jasa aTux
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uynces HOK = 6, ciemoBaTenbHO, 00e cXeMbl HALO YMHOMKUTEL TaK, YTOOBI
B KaKJIoIi OBLIO IO 6 SJIEKTPOHOB: IIepBYI0 — Ha 2, a BTOPYIO — Ha 3.

5. CJI0KMM TIOYJIEHHO JIeBbI€ 1 IIPaBbIe YACTU CXeM OKMCJICHUS U BOC-
CTAHOBJIEHUSA C YUeTOM YMHOKeHUs Ha Koahduiuentel. CxeMbl peakiinii
CKJIA[BIBAIOT, KAK OOBIYHBIE MaTeMaTHUUEeCKNe YPABHEHUS, YTO BbI JejaeTe
Ha ypoKax MaTeMaTHKHN IIPKA PeIleHWM CHCTeM JIMHEHHBLIX YpaBHEHUI.
O0OpaTuTe BHMMAHNE, YTO KOJMUYECTBO 3JEKTPOHOB B CXEMAX OKUCJICHUS
U BOCCTAHOBJIEHUS — MPOTHBOIIOJIOMKHBIE UMCJIA, [I09TOMY IPU CJIOMKEHUN
OHM COKPAIIAI0TCS:

%
B —

ITonyuaem cymMmMmapHyo cxeMmy:
+3 +2 0 +4
2Fe + 3C — 2Fe + 3C
6. KooaddummeaTsl B CyMMapHOI cXeMe IIOKa3bIBaloT, CKOJIBKO aTOMOB
TOTO WM KMHOTO 3JI€MEHTa OOJIKHO OBITH B MOJIEKYJISAPHOM YPaBHEHNH.
C yueToM 5TOT0 paccTasisieM Koa(h(PUIINeHTHI B MOJEKYIIPHOM YPABHEHUN:

+3 +3 +2 0 +4
AtomoB Fe [omkHO 2Fe + 3C = 2Fe + 3C
6bITb 2, HO B COCTaBe / \
Fe,0, ux yxe 2, no- 5 \ 0 14
3ToMy nepen bopmy- 3 atoma C 2 atoma Fe 3 atoma C
noit Fe,0, octaetcs 1, /
KOTOpPYI0 OObIYHO He \ \ /
nmwyT Fe,0, + 3CO = 2Fe + 3CO,

ITocie mepenoca Kos(HUITMEHTOB HEOOXOIMMO TPOBEPUTD, YPABHAIOCH
JIX KOJMYECTBO aTOMOB JPYTHX 9JIEMEHTOB, KOTOPBIX He OBLIO B CXeMax
OKMCJIEHNSI M BOCCTAHOBJEHMsI. B mamem ciyuae 370 OKCHUIeH: B 00emx
YacTsaX ypaBHEHUAX sammcano mo 6 aromos Oxcurena:

Fe,0, + 3CO = 2Fe + 3CO,

7. IIpu odopMIeHHMN 5JIEKTPOHHOTO OajiaHca MPUHATO YKA3bIBATD
POIlecChl OKUCJIEHUS WM BOCCTAHOBJIEHUSA, a TaKiKe 5JIeMeHT-OKUCIUTEND
W 3JIeMEeHT-BOCCTAHOBUTENb. MTak, IMoJyuaeM 3SJeKTPOHHBINA OajaHc,
O(POPMIIEHHBIN CJIENYIOIIIM 00pa3oM:

Fe,0, + 3CO = 2Fe + 3CO,
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+3 0 +3

Fe+3e” —Fe ‘ X 2 | BoccranoByienue; Fe — okucIuTenh

+2 4 +2

C-2¢ —»C X 3 | OKucJeHUe; C — BOCCTAHOBUTEJIbh
+3 +2 0 +4

2Fe+3C —->2Fe+3C

ITo mamHOMY AJTOPUTMY MOJKHO I10100PaTh KO3((MUIMEHTHI JJIsd ypaB-
HEeHUsA JI00M OKMNCJIUTEJIbHO-BOCCTAHOBUTEJIHLHOU DPeaKIluu.

IIpumep 2. IToxGepure Ko3(h(PUITMEHTH METOAOM 3JEKTPOHHOTro 6a-
JIaHCA VISl YPaBHEHUA PeaKIIUU B3aMMOJIEMICTBUA aMMMIaKa C KUCJI0POIOM
B IIPUCYTCTBUM KaTajausaTopa:

NH, + 0, —~—>NO+H,0

1. 3anuceiBaeM CcXeMy peaKnuu N oTMeduaeM CTelleHM OKMCJIEHUA

9JIEMEHTOB:

-3+1 0 +2-2 +1 -2
NH;+0, >NO+H,0

2. CremeHu OKHUCJEHUSI MEHSIIOT:
-3 +2
Hm‘poreH:0 N- 12\1
Oxcuren: O, —» O (obpaTuTe BHUMaHUe, UTO (popMyJia KUCIOPOAA

3alMCHIBAETCA B BUJE NBYXATOMHOU MOJIEKYJIBI)
0 -2

VpasuuBaem umcio aromoB Okxcurena B cxeme: Oy —20

3. YpaBHUBaeM 3apsabl U JOMUCHLIBAEM S9JIEKTPOHBI:

0,+4e¢” — 20 (IOCKOJBKY 5JIEKTPOHBI IPUHUMAIOT ABa aToMa OK-
cureHa, TO 9J€KTPOHOB JOJIKHO OBITH 4)

.

4. YpaBHMBaeM KOJUUYECTBO HPUHATHIX U OTHAHBIX 3JEKTPOHOB:

-3 +2 -3 +2
N-5¢ =N | x4 uau 4N —-20e” —4N

0 -2 0 -2
0,+4e =20 ‘ x5 unu  50,+20e”—100
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5. CKJIa,Z[BIBaeM IIOYJIEHHO CXeMbl OKMCJIEHNA M BOCCTAHOBJIEHUA:

ITonyuaem 4N +5O - 4N+1OO
6. Ilepemocum KO3 PUIMEHTHI B MOJEKYJIAPHOE ypaBHEHUeE:

-3 0 +2 -2
4N+ 50, = 4N + 100
/ / \ \ -
-3 10 atomos O:
4 atoma N 10 aTomoB OKcureHa 4 atoma ”f\f 4 & coctase NO

B cocTase 5 monekyn O,

\ \ / /6 B coctase H,0

4NH, + 50, = 4NO + 6H,0
IIposepsaem uucio aromos I'mpporena: 4NH, + 50, = 4NO + 6H,0
(mo 12 B 00ewx yacTax).

7. OdopMIeHHBIH 9JIEKTPOHHLIN OaJaHc Oy/IeT BBITVISAETE CJIEAYIOIM
obpasom:

4NH, + 50, = 4NO + 6H,0

-2 0

02+4e —20 X 5 | BoccraHoBneHHE; O, — OKUCIAUTEND
+2 -3
N S5¢ - N X 4 | okucIeHUE; N — BoccranoBuTes b
-2 +2
502+ 4N —100+4N

IIpumep 3. IloxbGepute KO3MGUIIMEHTHI METOAOM JJIEKTPOHHOTO 6a-
JaHca aada peaknuu oxucyeHus geppym(Il) xaopuma B KUCIOTHOM cpefe:

FeCl, + O, + HCl — FeCl3 + H,0

1. 3anuceiBaeM CcXeMy peaKnuM M OoTMeduaeM CTeIleHM OKMCJIEHUA

9JIEMEHTOB:
+2 -1 0 +1 -1 +3 -1 +1 -2
FeCly+0,+HCl — FeCls+Hz O
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2. CremeHU OKUCJIEHUSA MEHSIIOT:

+2 +3
Deppym: Fe — Fe
0 -2

Oxcuren: O, —20 (c ydueToM ypaBHUBaHUA umcia aromoB OKcurena)

3. YpaBHUBaeM 3apAIbI U MOINUCHIBAEM 3JIEKTPOHBI:

+2 +3 0 -2
Fe—e—Fe Oy, +4e —20
4. ypaBHI/IBaeM YHCJIO IIPUHATHIX W OTAAHHBIX 3JIEKTPOHOB:
+2 +3 +2 +3
Fe —e — Fe X 4 uau 4Fe—4e”— 4Fe
0 -2 0 -2
0, +4e —20 x 1 unun 10,+4e”— 20

5. CI-C.TI&,Z[I)IBaeM IIOYJIEHHO CX€MbI OKMCJIEHNA 1 BOCCTAHOBJIEHUA:

+2
4Fe A€ —

+

0 A
102 : —
+2 0 +3 -2

ITonyuaem 4Fe+10,— 4Fe+20

6. IlepenocuM K03(hPUIMEHTH B MOJEKYJIAPHOE ypaBHEHUE:

+2 0 +3 -2
4Fe + 10, = 4Fe + 20
+/ 2 atoma OKcureHa \ 3 \ 5
4 atoma Fe B coctaBe 1 monekysbl O, 4 atoma Fe 2 atoma O
\ (uncno 1 06blYHO He nNULYT) \ /
4FeCl, + 10, + HCl = 4FeCl, + 2H,0

IIpoBepsem KoamuecTBO aTroMoB XJopa u I'maporeHa B JIeBOU U mpa-
BOM YaCTAX YpPaBHEHU:

4FeCl, + O, + HCl — 4FeCl; + 2H,0
Xop: 4x2+1=09 4x3=12 HEeOIMHAKOBOe

T'ugporen: 1 2x2=4 HEOAMHAaKOBOE
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YT0o06Bl ypaBHATH KOJHUUYECTBO aTOMOB XJjopa u I'maporeHa, mepen
dopmyaoit HCl Hy:XHO mocTaBuTh Koa(pduiimesT 4:

4FeCl, + O, + 4HCI = 4FeCl, + 2H,0

7. Tlonmyuaem aJIeKTPOHHBIN OaaHC:

4FeCl, + O, + 4HCl = 4FeCl, + 2H,0

0 -2 0

O,+4e —>20 ‘ x 1 | BoccranoBnenue; Oy — orucamTEID

+2 +3 +2

Fe—e — Fe X 4 | okucJIeHue; Fe — BoccranoBuTelb
+2 0 +3 -2

4Fe+0, >4Fe+20

I’_c?\ KnioueBasa ngen

CyTb SJIEKTPOHHOIo 6anaHca AnA OKNCINTENbHO-BOCCTAHOBUTEJIbHbIX peak-
LW 3aKnovyaeTca B YpaBHMBaHNN KONMYeCTBa 3N1EKTPOHOB: OTAAHHbLIX BOC-
CTaHOBUTENIEM N NPUHATBLIX OKNCIUTENEM.

—i@ 3afaHnA gna ycBOeHuA maTepuana

198. CocTaBbTe ypaBHEHVA peakuuii BOCCTaHOBNeHMA Bogopoaom nitomoym(ll)
okcupa, kynpym(ll) okcmnpa, HutporeH(lV) okcnpa OO MPOCTbIX BeLecTs.
Mopbepute K HAM KO3OOULMEHTbI METOLOM dNeKTPOoHHOro 6anaHca. Ha-
30BUTE OKUCIUTENIN 1 BOCCTAaHOBUTENMN.

199. MopbepurTte KO3GOULMEHTbI METOLOM SNEKTPOHHOro 6GanaHca AnA Ccxem
peakuuni. YKaxnte oKMCInTeNb 1 BOCCTaHOBUTEb:

a) Na + Cl, — NaCl; H) KI + Cu(NO;), — Cul + L, + KNO;
6) P+ 0, = P,0 0) MnS + HNO, (koHu.) —

8) P,O, + O, — P,Og — MnSO, + NO,T + H,0;

r) HgO — Hg + O,T; ) NO + O, — NO,;

A) H,S + 0, —» H,0 + SO,; p) PbS + H,0, — PbSO, + H,0;

e) NH, + 0, = N, + H,0; c) Mn,0, — MnO, + O,T;

*) N, + Mg — Mg;N,; 7 H,0, + Hl = Il + H,0;

3) Al +V,0, — ALO, + V; y) NH, + F, — NF + HF;

M) NH, + SO, — N, + SL + H,0; ¢) Al + H,S0, = AL,(SO,); + H,;
K) FeCl, + H,5 — FeCl, + SI + HCl; x) Cu(NO,), = CuO + NO, + O,T;
n) FeCl, + KI — FeCl, + Ll + KCJ; u) NaBr + Cl, — NaCl + Br,;

M) CuS + HNO,(koHL.) — CuSO, + NOT + H,0; 1) H,S + H,0, — H,S0, + H,0.
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BcnomHuTe: ogHuM 13 NPU3HaKoB XUMMNYECKOWN peakunn ABNAETCA BblaeneHne nnn
nornouweHne TennoTbl.

9K3OTepMVILIeCKVIe n sHOooTepMmnyeckmne peaxkuymmn

Ber yxe 3Haere, UTO IIpH PacCTBO-
PEHUU BEIIleCTB MOYKET BBIIEIATHCA UJIU
MOTJIOIIATRLCA dHEePTrud. B xome xumMmmnue-
CKUX PeaKINH peaKIMOHHAA CMeCh TaK-
JKe MOJKET BBIJEJATH SHEPTUI0 B OKPY-

IK30TepMUYECKIE PeaKInu:

* IPOTEKAIOT C BBIZEJIEHHEM
TEILIOTHI;

* IOCJIe MHUIMAIUHN IIpeKpa-
IIAI0TCSA, KOIAa M3PacXOoIy-

JKaIOIIyIo Cpefy HJIX IIOIJIOIaTh €€ 13 eTcsa OfVH U3 PeareHTOB;
Hee. B 0OJBIIMHCTBE XUMUYECKUX PeaK- * PeaKIMOHHAS CMeCh B IIPOIeC-
U SHEPTUS BBIAEIAETCS MU IIOTJIONA- ce Peakluy Pa3orpeBaeTcs.
eTcsl B BHJE TeIJIOTBbI, a B HEKOTOPBIX
peakusx — B BHE CBeTa.

o, XvMunyeckre peakuum, NpoTeKaloLLme C BbiaeeHnemM TernsioTbl, Ha3blBaTCA

\
¢ @ >k30TepMuyecKuMM.

Ecnm B xonle peaknuy BBIIENAETCA TEIJIOTA, TO PEAKIIMOHHAA CMECh
pasorpeBaeTrcs. OK30TEPMUUYECKUMU SABJSAIOTCSA BCe PeaKIUU TOPeHUSA
¥ MHOTHWE Ipyrue peakiuu. Hampumep, mpu TalleHWU u3BecTu (B3au-
MOJeliCTBUM KaJIbIINI OKCHUAA C BOAOI) BhIAEJAETCA TaK MHOTO TeIJIOTHI,
YTO BOJa MOXKET 3aKHWIETh M PAaCHyIIUTH TBepaoe BelnecTBo. IlosTomy
KaJbIIUI TUAPOKCHU] TaK:Ke Ha3bIBAIOT «IIYIIOHKOW» (puc. 18.1):

CaO + H,0 = Ca(OH),

MHoro TenysoTHI BhIAEAAETCA TaKKe B MPOIlecce PeakIuil ¢ yuacTueM
XUMUUYECKU aKTUBHBIX BEIleCTB — TaJIOT€HOB, IeJOYHBIX METAJJIOB U IP.
Hexkoropbie sK30TepMUYECKUE peak-
MUY He HAYMHAIOTCA cpady IIocje CcMe-
mimBaHuA (Havajia KOHTAKTa) peareHToB.
Hanpuwmep, AepeBbsa IMOCTOSIHHO KOHTAK-
TUPYIOT C KUCJOPOAOM (B BO3AyXe), HO
He BOCIIaMeHATcA. {1 Toro 4uTobbI
HAYajJoCh TOpeHIe, HeoOXOAMMO II00-
I'peThb APEeBECUHY, T. €. UHULUUPOBAMb pe-
axyuto. Ilocme mHUITUATINY TOPEHUE CaMO
cebst «IIONZICPIKUBACT> U HE 3AKOHIUTCA, Puc. 18.1. laweHve HeraweHonm nsBe-
IOKa He IPEeKPaTUTCA AOCTYII KUCJIOPOoAa CTIN BORON COMPOBOXAAETCA Bbiaere-
W BCA JpeBeCrMHa He CrOpHuT. HMeM 6OJIbLLIOrO KOMMYecTBa TemnnoTbl
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Taxum 00pasoM, AJIs S9K30TEePMUUECKUX PEAKI[NI XapaKTepPHO CIeyio-
Iee: OHU He MPeKPaIarTcs, T0KA He U3PacX0oAyeTcs OIUH 13 PeareHTOB;
peakImoHHAas CMeCh B XOJe PeaKI! pa3orpeBaeTcs.

o XuMnyeckme peakunu, npoTeKaowmne c nornoweHmnem TernyioTbl, Ha3blBalOTCA

\
-
' SHAOTEPMUNYECKNMN.

K sumorepMuuecKMM peakIUsIM OT-
HOCSATCS OOJIBIIIMHCTBO PEaKIINil pPasio-
JKeHUsI, HAIpUMep PasJioKeHne KaJbIluil
KapOoHaTa (13BECTHAKA):

CaCO4(TB.) = CaO(TB.) + CO,(T.)
BoJbIIINHCTBO SHAOTEPMUUECKUX pe-

aKIH HeoOXOMMO IIOCTOAHHO TMOAIePIKU-
BaTh, OOBIYHO HarpeBanmeMm. Hampuwmep,

SHHOTepMI/I‘IeCRI/Ie pearnmun:

MIPOUCXOAAT C ITOTJIOIIEHN-
€M TeIlJIOTHI;
OCTaHABJMBAIOTCA MPU
IpeKpaIleHun I0J0TPeBa;
PeaKIMoHHAs CMeCh B IIPO-
mecce peakIuy OXJIasKIa-
ercs.

CylecTBYIOT XMMUYECKUE peakLuu, B KOTOPbIX 3Heprua Bblaenserca B Bupe
cBeTa. CaMol pacnpoCTpaHEHHOW TaKoOW peaKkuuen ABnAeTcsa ropeHue. Ho ectb
n gpyruve. Tak, npu xpaHeHun 6enoro docdopa Ha BO3gyxe OH Cpa3y HauyMHaeT
pearnpoBaThb C KMCIOPOAOM. YacTb SHEpPrumM B npoLecce 3TOM peakunn Bblgens-
eTcA B BuAe CBeTa, nodToMy 6enblii docdop cBeTUTCA B TEMHOTE. DTO ABNEHME
Ha3bIBalOT xeMu/atoMuHecyeHyuel. VIMeHHO OHO cTano uHTpuron aetektua «Co-
6aka backepsuneii» capa A. KoHaH [oiina.

fIBNeHne XeMUNIOMUHECLEHLMN MPUCYLLE U »KUBbIM OpPraHM3Mam: XMMUyeckume
peakumn obycnoBvBalOT CBEYEHUE B TEMHOTE CBET/IAYKOB, HEKOTOPbIX Meay3
n pgp. K cnoBy ckasatb, XeMWTIOMUHECLLEHLIMA OYeHb pacnpoCcTpaHeHa cpeawu
pacTeHUn N XMBOTHbIX B paHTaCTMYeCKOM Mupe KuHodunbma «ABaTap».
CyLecTBYyIOT XMMUYECKME peakumy, Mponcxogaime ¢ nornoueHnem ceeta. x Ha-
3bIBaloT homoxumuyeckumu. Camas n3BectHas GOTOXUMMYECKan peakumua — 3To
doToCuHTE3. TakXKe noa AeCTBMEM CBETA NMPONCXOAUT MPeBpaLLeHe KUCIOpoaa
B 030H. B poToxmmmnueckux npoueccax NpUHUMAIOT yyacTue ocobble MOneKysbl
ceTyaTKM Halero rnasa, 6bnarogapsa yemy mbl BUOMM.

Benbin pochop CBeyeHne CBETNIAYKOB CBeyeHune obutatenemn
Ha BO3ayxe B TEMHOTe OKEeaHCKUX rny6uH
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YyTOOLI HAYAJOCHh pas3JioKeHWe KaJbIIUi Kap-
OoHaTa, ero HeOOXOAMMO HArpeTh OO0 TeMIIe-
patypel okoso 1100°C u mocTOSIHHO ee IIOJ-
IepsxkuBaTh. [Ipm sHIOTEPMHUUECKON DpeakIuu’
TeIJIoTa IIOTJIOIAEeTCs, M, €CJU IIPEeKPaTUTh
Harpes, IIPOIECC OCTAHOBUTCS.

Penko BerpeuaroTes sHIOTEPMUUYECKHE Pe-
AKIINU, IPOTEKAIOIe IPU OOBIYHBIX YCIOBU-
ax. VIX Jerko pacmo3HATh II0 OXJIAKIEHUIO
peaxkuuonHoi cMmecu. Hampumep, mpu B3au-
MoJecTBUN Oapuili TMAPOKCHAA C aAMMOHUH
HUTPATOM pPeaKIlMOHHAs CMeCh 3aMep3aer, Puc. 18.2. Bzaumopencravie
a COCyZ ITOKPBIBAETCA KAILIAMM BOIBI U Jaske  0apuil rmapokcnaa ¢ aMMOHMI
MOYKeT IIPUMEeP3HyTh K moacraske (puc. 18.2): HTpaToM

he e

Ba(OH), + 2NH,NO, = Ba(NO,), + 2NH,T +2H,0

TennoBon 3¢pdeKkT Xummyeckmnx peakumin. NMoHATHe 06 SHTanbNUK

Kax BbI yiKe 3HaeTe, IPU XUMUUYECKUX PEAKIIUAX IMPOUCXOIUT Iepe-
TPYIIINPOBKA aTOMOB, COJIePsKaIINXCsA B BelllecTBaxX-peareHTax. s aToro
HeoOXOoIMMO YacTh XMMHUYECKUX CBA3eH pasopBaThb. VI HaobopoT, B xoxe
00pas3oBaHUA MIPOAYKTOB PeaKI[NM BO3HUKAIOT HOBEIE CBA3U. IIOCKOJBKY
paspbIiB 1 00pa3oBaHUEe XMMUYECKUX CBA3EH COIMMPOBOKIAETCSA IIOTJIOIeHN-
€M U BBIJIeJIEHEM SHEePTUU COOTBETCTBEHHO, TO JIJISI XMUMHUUYECKUX PeaKI[Ui
XapaKTepPHO BBIIEJIeHNEe WJIU IIOTJIoINeHue sHepruu (puc. 18.3).

KosmuuecTBeHHO BCe BUABI B3AMMOIENCTBUH (SHEPTUIO XMMUUECKUX CBA-
3ell, MEeKMOJIEKYJISAPHBIX B3aUMOJEUCTBUN U AP.) B BEIleCTBE ONIPEAEIAI0T
CHeInnaJbHON BeJIUUNHON — anmadavnueil (OT rped. entalpio — HarpeBaio).

= 2HI

H, + |
%\ /% CeAa3n obpasytotcs,

SHeprus Bblgensaerca
CBA3M paspbiBa-

10TCA, 3Heprus \*
nornouaeTcs

Puc. 18.3. Pa3pbiB 1 06pa3oBaHMe XUMUUYECKMX CBA3EN MpY peakumn Boaopoda C MOAoM
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DHTanbnuA — (1)VI3I/ILIeCKaFI BENMNYNHA, XapaKTeEPM3YOLWaa SHEPTNO CNCTEMDI
_. (BewecTBa nnu cmecu), KOTOpaA AOCTyMHa anA I'IpeO6paSOBaHVIFI B TennoTy
npn NnOCTOAHHOM fAaBNeHNN.

e 9®

OHTAJBINIO BeIllecTBa eIe Ha-
3BIBAIOT €r0 «TeIlJIOCOAEepIKaHueM»,
IOCKOJIbKY OHAa IIOKA3bIBA€T, CKOJIb-
KO TeILJIOTHI «3alaceHO» B BeIIeCTBe.

OHTAJBIINI:

* XapaKTepu3yeT «TeILIOCOIep-
JKaHue» BellecTBa;

- obos3Hauaerca H;

dHTAIBINI0 0003HAualT OyKBoii H. . eIUHWIA U3MEPeHHs —

B cucreme CU enguHuMIEll uamepe- Il /Mob wrn K[ /MOJTD;
HUA SHTAJBIINU ABJIAETCA I[)K/MOJIB * pasHUIlla SHTAJIBIIUU IIPOAYKTOB
(%[> /MOJIB), HO BCE €eIlle MCIIOJIb3YIOT peaxknuu u peareHToB AH —
YCTAPEeBIIYI0 E€IWHUIY — KaJOPHUIO. 9TO TeIIOBOW a(PEKT pearium.

WMaMmepuTh SHTAJIBINIO BeEIlECTBA
HEBO3MOJKHO, IIO3TOMY HA MpPaKTHKeE
HCIIOJIL3YIOT BEIMUNHY, XapaKTepU3yIOI[yI0 N3MEeHEeHe SHTAIbIINN IIPU IIPO-
TeKaHum 1porieccoB, — AH. KomuecTBO TEIIOThI, BBIAEIAIOIIENCA NN 110~
rJIomaleiica B mpoiiecce B3auMojencTBus (T. e. AH), MOKHO OIIPelenuTh
SKCIIEPUMEHTAILHO. VI3MeHeHre SHTAJIBINY B PEAKI[MOHHON CMeCH IIPU XU-
MUYECKUX PEeaKIlusaX COCTABIISAET MeNnJo8oll apphexm Xumuieckoil peakyuu.

o TennoBoi addpeKT peakunn AH — 3To pa3HULA MeXAy SHTanbnven npo-
¢ - LYKTOB peakuumn 1 SHTanbnvemn peareHToB:
AH(peakunn) = H(npoayKkToB peakuuun) — H(peareHToB)

Ecau sHTansnus IpOAYKTOB PEaKIINU MeHbIIle SHTAJILINN PeareHTOB
(AH < 0, 1. e. ABISAETCA OTPUIATEJHLHON BEJIWYWHOI), TO DHTAJIBIUSI CHU-
CTeMBbI YMEHbBIIIAeTCsI, a N30bITOYHAA DHEPTHUS BHIIEIAETCA B OKPYIKAIOIIYIO

Boigatowmncs xumuk. Pogunca B KeHeBe, 3aTeM CEMbS
nepeexana B Poccuio. Yunnca B lepntckom yHUBEpPCUTETE,
roe B 20 neT 3awWmTua guccepTalumio, B KOTOPOW Mccneno-
Ban fieyebHoe AeNCTBUE MUHEPaANbHbIX Bog. PaboTtan Bme-
cte ¢ bepuenuycom B CTokronbme, a notom — B pKyTcKe.
B 28 net ero usbpanu B lMNeTepbyprckyto akageMuio Hayk,
OH cTan 3aBegywwWwmnm Kadegnpoii MNeTepbyprckoro TexHo-
NIOrMYeCcKoro MHCTMTYTa. Paspabotan cnocob nonydyeHus
cepebpa 13 MUHEpPASIOB 1 OMKMCan CBONCTBA MHOFUX MUHE-
panoBs, MepBblM 3aMeTUI KaTaIMTUYeCckoe fencTBUe nnatu-
Hbl. Ho Hanbonbluee Npu3HaHMe NOAYUYNn Kak OCHOBaTeslb Fepman UBaHoBMY
TepMoxumnn: chopmynMpoBas OCHOBHOW ee 3akOH — 3a- lecc (1802-1850)
KOH NMOCTOAHCTBa CYMMbl TEM/OTbI, HA3BaHHbI €ro UMEHEM.
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AH = H, - H, A
PearenTnl, H,

T
<
=
5
2 AH < 0
©
[
I
Tennota m E —
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Puc. 18.4. /13meHeHne 3HTanbNUM CUCTEMbI NMPU SK30TEpMUYECKO ()
1 3HOOTEpMUMYEcKol (6) peakuumsax

cpeny B BUJE TEIJIOTHI UJIW CBETa
(puc. 18.4, a). 9TO COOTBETCTBYET
9K30TEePMUYECKON pPeaKIluu.

B spoTrepMuueckux peakiu-
X, Ha000POT, SHTAIBIUSA ITPOAYK-
TOB pPeaxIiuu OOJIbIIle SHTAJIBIINU

+ IK30TepMUUYECKUE PeaKI[uu:

AH < 0 — TemaoTa BBIAEIAETCH.
+ JHIOTEPMHUUYECKHE PeaKI[uu:

AH > 0 — TemjoTa IIOTJIONI[AETCS.

pearenToB (AH > 0, T. e. iBIsieTCA MOJOMKUTEIbLHO BEJIMUNHON). DHEPTrUsd,
HeoOXoquMas JJIs YBEJIUYEHUs S9HTATBIINY, IIOTJIOMIAeTCA U3 OKPY KaoIIei

cpensl (puc. 18.4, 0).

Kaxum Oymer smauenume AH, 3aBUCUT TOJBKO OT 9HEPreTUYECKOI'O
3amaca peareHTOB U IIPOAYKTOB DeakIuu, T. €. IJA Ka'KIOW pPeaKIuu
KOJIMYECTBO TEIJIOThI, KOTOPOE BBIAEJUTCS (IIOTJIOTUTCH), 3aBUCUT TOJIBKO
OT TIPUPOABI BEIECTB M WX KOJWUYECTBA.

TemmoBbie a(h(heKThI PEAKITUN M3yUYaeT CIeIUAIbHBINA Pa3aes XUMUUT —
repmoxumusa. OcHoBareseM Tepmoxumuu cumraior ['epmana I'ecca, HO
caMbIii OOJIBININUI BKJAM B ee pasButue caesana [:xosaiis ['m60c, KOTOPHINA

AMepVIKaHCKI/II?I C‘)VI3VIKO-XVIMVIK N MatemMmaTuk, oauH Wun3

OCHOBaTenen XUMWUYECKOW TepmopuHamukui. B 19 net 3a-
KOHUMA Menbckunii yHMBepcuTeT, a Yepes MATb NeT 3aluTun
JAuccepTaumio U B AOMKHOCTY nNpodeccopa npenogasan Tam
NaTblHb, MAaTEMATUKY U MaTeMaTMUyeckyto GprsnKy. OCHOBHbIE
nccnepnoBaHuA M66ca Obiny CBA3aHbI C M3yYeHMeM Termso-
BbIX MPOLIECCOB B XVMIMUW, FAe OH AOCTUT BblgaloWMXCA pe-
3ynbTaToB. Ero nmMeHem Ha3BaHbl MHOTMe 13 pa3paboTaHHbIX
MM MOHATUI XMMNYECKON TEPMOLMNHAMUKN: SHeprua 166ca,
napagokc [1Mb6ca, KaHoHMYeckoe pacnpepeneHue [n66ca
n ap. B 40 net 6bin 1M36bpaH B HaunoHanbHyl0 akagemuto
Hayk CLUA. lo cux nop B ero paboTtax He HageHO HU OJHOMN
OLIMOKM, a BCE ero NAeun NCNosb3yloT B COBPEMEHHOWN HayKe.

Ixo3ana Yunnapp,
Mm66¢ (1839-1903)



TEMA 2. XUMWYECKUE PEAKLINW

MPUMEHMJ 3aKOHBI (GMBUKU M MaTeMaTUYeCKoe MOJAeJIUpPOBaHUE AJS W3-
yUeHUsI XUMUUYECKUX IIPOIECCOB M OCHOBAJI HOBBIN pasmes XUMHUHU — XU-
MUYECKYIO TEPMOJUHAMUKY.

JluHesucmuyeckas 3aoaya

1. Ha rpeueckom exo 03HavaeT «M3BHe», endon — «BHYTpW». YTO, MO BalleMy MHEHMIO,
03HAYalT TEPMUHbBI «IK30TEPMUYECKNIY» U «IHOOTEPMUYECKNIA»?

2.Ha natbiHu calor n Ha rpeyeckom therme o3HauaeT «TennoTa». Dynamis — rpeyeckoe
C/I0BO, O3HAYAWLLEe «CUIA, MOLby, a kinetikos — «To, UTO MPUBOAUT B ABUKEHMEY.
Mpennonoxure, Kakoe 3HaueHVe MEIOT TEPMIIHbI «KaJlopuA», <KalloPUMETPUSY, «TEpP-
MOMETP», «TePMOLNHAMUKAY, <XMUMUYECKas KMHETMKa.
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KnioueBaa ngen

B npouecce 3HOOTEPMUYECKMX PEAKLMI PeakuMOHHas Cpeaa OXMaKAaeTcs,
a B 3K30TEPMUYECKMX — HarpeBaeTcs.

KoHTponbHblie BONpOCbHI

200. [lanTe onpepgesnieHrie NOHATUAM «TernioBor 3GdeKT peakumm», «dHOoTep-
MUYecKasa peakuma», «IK30TepMUYecKasa peakumsa».

201. MNpuBeanTe NPUMePbI 3K30TEPMUYECKNX N SHAOTEPMUYECKNX PeakLnii.

202. Kak 0603HaualoT M3MeHeHMe SHTaNbNuu peakuun? B Kakux eguHuuax ee
n3mepsoT?

203. Kak No 3Ha4YeH1I0 U3MEHEHUA SHTaNbNNN peakunn onpeaennTtb, ABNAETCA
XMMUYecKaa peakuua 3K30TepMUYECKON UIn SHAOTePMUYECKon?

204.MovyeMy Npu XUMUYECKUX peaKkumsax 06s3aTefibHO NPouCXoauT Bblaene-
Hue unu nornoweHne sHeprun? OTBeT NoACHATE.

205. Kak M3meHseTca TemrnepaTtypa peakuVMOHHOM cpefbl, eciin Npoucxoant
3K30TepMMyeckan peakumna? sHgoTepMmnyeckas peakuma?

206. Kak MOXHO pa3nmunTb 3K30- U SHOOTEPMUYECKME peakunn?

3agaHuAa gns yCcBO€HNA mMaTepunana

207. Kak Bbl cumMTaete, noyemy OOJSbLUIMHCTBO PeaKLMii pa3noXeHna ABNAOTCA
SHOOTEPMUYECKMIN?

208. Mpouiecchbl BblpalynBaHMA MNLIEHULbI Y U3rOTOBIEHUA U3 Hee xneba Tpe-
6ytoT sHeprum. CHayana pacTeHne noraoLwaeT CONMHeYHbI CBET 1 NpeBpa-
LaeT yrneknCnblii ra3 1 BOAy B yrneBobl B npoLecce poTocuHTesa. Muwe-
HULY cobumpaloT 1 nepemanbiBatoT B MyKy. MyKy NpuBO3AT B NeKapHIo, rae
BbiNeKatoT xs1e6. Xneb ynotpebnaoT B vy nofu. SHeprua U3 nuiiym pac-
XOAyeTCA YenoBekoM AnA ¢m3myeckon akTmBHocTn. Kakne Gpopmbl sHep-
rW 1 Kak npeBpaLlaloTca 13 ofgHon Gopmbl B APYrylo B 3TUX npoLieccax?

209. Mpepnoxnte NnaH 3KCNepuUMeHTa Ana onpeaeneHns TennoBoro 3¢dekTa
XMMUYeCKOW peakumm. Kakue nsmepeHuna Bbl JOMKHbI caenaTb Ana AoCTu-
XeHua uenun? Kakue daktopbl OyayT BAMATb HAa TOYHOCTb SKCNeprUMeHTa?



§ 19. Tepmoxmmumnyeckmne ypaBHeHUA peakumvin

[NoHATME O TEPMOXMMUYECKUX YPAaBHEHNAX peakumi

VpaBHeHUS XMMUYECKUX PEaKINii, B KOTOPBIX yKasaH TeIJIOBOU 3(-
eKT, Ha3BIBAIOT mMepmoxumuiecKkumu ypaeHenuamu. TennoBoil sddeKrT
MPUBOAAT KaK 3HAUEHWE M3MEeHEHUsA sHTaJbiuu peaknuu AH. B Tepmoxu-
MUYECKUX YPAaBHEHUAX, B OTJINYVE OT OOBIYHBIX XMWMUUECKUX yPaBHEHWUI,
00s13aTeIbHO yKAa3bIBAIOT arperaTHbIe COCTOSHUSA BeIeCTB (PKUAKOe <«iK.»,
TBEP/IOE «TB.» WJIN I'a3000pasHOe «T.»). ITO CBA3AHO C TE€M, YTO OJHO U TO Ke
BEIIIECTBO B Pa3HBIX arperaTHbIX COCTOSHUAX 00JIafiaeT PasHOUM SHTAILIIME.
IToaTomy xuMmUyecKass peaKIus ¢ yIaCTEM OJUHAKOBBIX BEIIleCTB, HO B Pas-
HOM arperaTHOM COCTOSHUN XapaKTepPu3yeTcs PasHbIM TeILJIOBBIM 3((eKTOM.

TensoBoit sPeKT peakKIuy B TePMOXMMHUUYECKHX YPaBHEHUAX 000-
3HAYAIOT ABYMS cIriocobamMm:

1) ykasbpIBAlOT TOJBKO 3HAK AH — ecjau HYKHO IIPOCTO OTMETHUTD,
SABJSETCA PeaKIUsA 9K30- MU dHIOTePMUUECKOI:

2Na(tB.) + 2H,0(%.) = 2NaOH(ts.) + H,(r.); AH < 0 (sK30TepMuvecKasn)

CaCOg4(1B.) = CaO(tB.) + CO,(r.); AH > 0 (sHmoTepMuuecKas)
2) yKasbnIBAlOT KOJMUYECTBEHHOE 3HAUeHHe — IIPU HeoOXOAUMOCTU
MIPOBeNeHNs PACUETOB:
2Na(rB.) + 2H,0(x.) = 2NaOH(ts.) + H,(r.); AH = —-281 r]ll)/mMoab
CaCOg4(1B.) = CaO(TB.) + COy(r.); AH = +177 r]Jl»x/Mo0Nb
WNsmenenne sHTAJIbINU, IPUBEJEHHOE B TEPMOXMMUYECKOM ypaBHE-
HUW,— 9TO TaKasd Ke YaCTh XMMUUYECKOr0 ypaBHEHHUS, KaK U (POPMYJIBLI

BEII[eCTB, U II09TOMY IIOAUYUHSIETCS TeM Ke CaMbIM cOooTHomreHmAM. Ha-
mpuMep, AJIA YpPaBHEHUSA TOPEeHUSA dTaHa:

2C,Hy(r.) + 70,(r.) = 4COy(r.) + 6H,0(%.); AH = —3120 r]l»x/Moib

Pacxonyerca: Oo6pasyercsa: Beigensaercsa TeNIOTHI:
2 moms C,H 3120 xl:x
7 moxb O, 3120 xx
4 mouxs CO,, 3120 xx
6 momns H,O 3120 xx

,HHH APYyTruX KOJHUYEeCTB pPeareHTOB MJIM IIPOAYKTOB KOJMYECTBO Te-
IIJIOTHI IIPOIIOPIITMOHAJBPHO M3MEHUTCHA.
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TEMA 2. XUMWYECKUE PEAKLINW

YacTo ans obneryeHms nonb3oBaHysA TEPMOXVMUYECKUMU YPaBHEHUAMU KO3bdULM-
€HTbI B HUX COKPALLAIOT TaK, YTobbl nepen Gbopmynamm BELLECTB, MO KOTOPbIM BeayT-
€A pacyeTbl, CToAN KoaddurumeHT 1. KoHeUHO, B TaKoM criyyae apyrue KosdouLmeHTbl
MOTYT NMONYYnTbCA APOOHBIMK, NPU 3TOM HEO6XOAMMO MPOMOPLIMOHANBHO YMeHb-
WaTb M 3HaUeHWe M3MEHEeHWA SHTanbnuu. TaK, ANA peakuyn B3arMOAENCTBUA Ha-
TpUA C BOJOW, NPVBEAEHHON Bbllle, MOXHO 3anucaTb TEPMOXUMUYECKOE YPaBHEHUE:

Na(te) + H,O(k.) = NaOH(tB.) + %Hz(r.); AH = -140,5 k[>/Monb.

CocTaBneHne TepMOXUMUNYECKUX YPaBHEHUI peaKkuni

IIpumep 1. IIpu peakiiuu azoTa KOJIUYECTBOM BelrecTBa 1 MOJIb ¢ KHC-
gopoaom ¢ obpasoBanmeMm HuTporeH(II) okcuma mormomaerca 181,8 gk
sueprun. CocTaBbTe TEPMOXUMUUYECKOE YpPaBHEHNE PeaKIUU.

Pewenue. I1ocKOJBKY 9HEPrus morJoiiaercsd, To AH sBJseTcsa II0JIO-
JKUTeJbHBIM YncjaoM. TepMoXuMuuecKkoe ypaBHeHNe OyAeT BhIVISAIETh TaK:

Ny(r.) + Oy(r.) = 2NO(r.); AH = +181,8 x[l:x/MOJIb.

IIpumep 2. [lad peaknuym CHUHTe3a TUAPOTeH HOAMOA W3 IIPOCTHIX
raszoobpasubix BemnecTB AH = +52 kll»xk/moab. CocTaBbTe€ TEPMOXUMU-
YyecKoe ypaBHEHUe PAasJIoKeHUsA TUAPOTeH Hoamaa OO0 IPOCTHIX BEIeCTB.

Pewenue. Peakniuu cuHTe3a TUIPOTeH MOAWIA U €r0 PAa3JIOKEeHUS —
9TO IIPOTUBOIIOJIOMKHBIE PeaKIuu. AHAIU3UPYA PUCYHOK 18.4, MOKHO cre-
JIaTh BBIBOJ, UTO B 9TOM CJIy4ae BeIlleCTBa, a CJIeJ0BATeJIbHO, U UX DHTAJIb-
MUY OAWHAKOBBI. PasHUIla TOJBKO B TOM, KaKoe M3 BEIeCTB SBJISETCS
IIPOAYKTOM peakIiui, a Kakoe — peareHToM. OCHOBBIBasICh HA 9TOM, JIeJIaeM
BBIBOJI, UTO B IIPOTHBOIOJOKHBIX IIpolieccax AH OIMHAKOBBI II0 3HAUEHUIO,
HO pasHble 110 3HaKy. WTak, I peakIiuy CUHTE3a TUAPOTeH HOAMIA:

Hy(r.) + Ly(r.) = 2HI(r.); AH = +52 x]lx/Moub,
a s peaKkIUU ero PasjoKeHUd:
2HI(r.) = Hy(r.) + Iy(r.); AH

—52 kJI»K/MOJb.

MocKonbKy Ha NMpPaKTKe M3MEePAIOT MacCy UM o6bem BellecTs, TO eCTb Heobxoau-
MOCTb COCTaBIATb TEPMOXUMUNYECKUE YPABHEHNA, NCMOSb3yA UMEHHO 3TW JaHHbIE.
Mpumep. Mpy 06pa3oBaHUN XKNAKOW BOAbI MAacCol 18 T 13 NPOCTbIX BELLECTB Bblge-
nunocb 241,8 kX Tennotbl. CoCTaBbTe TEPMOXMMUNYECKOE YPaBHEHME STON peakLuin.
PeweHue. Boga maccon 18 r cOOTBETCTBYeT KONMMYECTBY BellecTBa
nH,0)=m/M=18r/18 r/monb = 1 MmOnb. A B ypaBHeHUM peakLmmn obpa3osaHuia
BOfbl 13 MPOCTbIX BellecTB nepen Gopmynon Bofbl CTOUT KOIGPULUMEHT 2. 3HauuT,
B TEPMOXVIMMYECKOM YPaBHEHUM HEOOXOOUMO OTMETUTb WM3MEHEHMe SHTaNbMnuu
npy o6pasoBaHMN BOAbl KOMMYECTBOM BeLLECTBA 2 MOJb, T. €. 241,8 - 2 = 483,6:
2H,(r) + O,(r) = 2H,0(p.); AH = -483,6 k[/monb



§ 19. Tepmoxumnyeckne ypaBHeHUA peakuui

Ha 3TuKeTKkax MpoAyKToB MuUTaHuA 06A3a-
TeSIbHO MPUBOAAT JaHHblE 06 VX SHepreTu-
YecKol LIeHHOCTH, KOTOPYH YacTo Ha3blBa-
0T KaJIOPUNHOCTbIO. BonblunMHCTBO ntofei
MHbOPMALNA O KaNoOPUAHOCTY MPOLYKTOB
HaBOAWT Ha pa3mblwneHuns: «<Ha ckonbko A
nonpaesoCh, eC/n A 3T0 Cbem?» Ha camom
fene undpbl, KOTOpble YyKasaHbl Ha 3Tu-
KeTke,— 3TO TennoBon 3PpdeKT pearumm
nosHoro cropaHua 100 r sToro npopykra
[l0 YINEKNCoro rasa 1 Bofbl. DTOT Tenso-
BOW 3P dEKT YacTo NPUBOZAT B YCTapeBLLMX
elVHULIaX U3MEePEHVA TENIOTbl — Kanopu-
ax unu Kunokanopuax (1 kan = 4,18 [x,
1 Kkan = 4,18 k[1X), oTKy#a 1 npow3oLuen
TEPMUH «KaNIOPUNHOCTb.
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3_3 KnioueBasa npes
3mMeHeHMe 3HTanbnun — KoNMYeCTBEHHAA XapaKTepUCTMKa BbliAeNeHHOW unm
NOrfOLWEeHHOM TennoThl B NpoLecce XMMUYECKON peakuni.

f 3apjaHnA gna ycBOeHMA maTepuana

210. Kakue ypaBHeH/A peaKkLui Ha3blBalOT TEPMOXUMUYECKMIN?

211. Onpegennte, Kakne 13 NpUBeAEeHHbIX TEPMOXUMUNYECKMX YPABHEHUIN COOT-
BETCTBYIOT 3K30TEPMMYECKUM MpoLeccam? SHOTepMUYECKNM npoLeccam?
a) 4P(tB.) + 50,(r.) = 2P,0.(TB.); AH = -2984 K[>X/MOnb;
6) 2Al(e.) + Fe,05(18.) = Al,O,(1B.) + 2Fe(tB.); AH = -850 K[I/MOnb;
B) S(1B.) + O,(r) = SO,(r.); AH = -297 K[x/Mmonb;
r) 2HgO(.) = 2Hg(k.) + O,(r.); AH = +362 K[X;
8) Hy(r) + CL(r) = 2HCI(r.); AH = -185,6 K[X/monb;
€) CH,04(18) + 60,(r) = 6CO,(r) + 6H,0(k.); AH = -2800 k[>x/monb.

212. [To TepMOXMMMYECKOMY YPaBHEHMIO CMHTE3a aMMMaKa BblUMCANTE, CKOSlb-
KO TenioTbl BbIAENNTCA: @) MPU PaCcXOA0BaHUMN a30Ta KOJIMYECTBOM Belle-
cTBa 1 Monb; 6) 06pPa3oBaHNMN amMMMaKa KONMYeCTBOM BeLlecTBa 2 MOJb.
N,(r) + 3H,(r) = 2NH,(r.); AH = -92 K[l)X/morb.

213. /I3meHeHune 3HTanbnun peakumn cropaHva yrna pasHo 393,5 k[x/monb.
CocTaBbTe TEPMOXUMUYECKOE YPaBHEHME 3TON peakLuu.

214.lpyn cropaHuM MeTaHa KoNIMYeCcTBOM BewectBa 1 MOMb BblAeNNNOChb
890 k[ aHeprun. CocTaBbTe TEPMOXUMMNYECKOE ypPaBHEHUNE STOWN peakLuu.

215. ®eppym(ll) okcup BoccTaHaBnMBaeTcA KapboH(ll) okcugom o kenesa. dTa
peakuua conpoBoXaaeTca BbiAeneHem 1318 KX TennoTbl Npu nosyyeHnn
1 monb xenesa. CoctaBbTe TEPMOXMMUYECKOE YpPaBHEHME 3TON peakuuw.



TEMA 2. XUMWYECKUE PEAKLINW

216. MNpu B3aMMOAENCTBUM BOLOPOLA C NOLOM 06pa3oBanca ruaporeH noaua
KONM4yecTBOM BelecTBa 2 monb. [Tpy 3Tom nornotunocb 101,6 KX sHep-
rumn. CocTaBbTe TEPMOXMMUYECKOE YPaBHEHME 3TON peaKkLmm.

217. [lo TepMOXMMMNYECKUM ypaBHEHUAM B 3agaHuy 211 cocTaBbTe TePMOXU-
MUYeCcKMe ypaBHEHUs peakumii: a) obpasoBaHmsa mepKypuid(ll) okcuaa n3
NPOCTbIX BellecTs; 6) pas3foXeHWs TMAPOreH XJIOpYAa; B) obpa3oBaHuA
r0KO3bl B Npouecce GOTOCMHTE3a.

218. MNpwu cropaHnm KapboH(ll) okcnga KonmuecTBOM BellecTBa 2 MOJib Bblgenu-
nocb 566 k> sHeprun. CoctaBbTe TEPMOXUMNYECKOE YyPaBHEHVE peakLnN.

219. Ha pasnoxeHue 6apuii KapboHaTa maccoit 197 r pacxogyetca 272 KX
Tennotbl. CocTaBbTe TEPMOXMMUYECKOE ypaBHEHWE 3TOW peakunu.

220. [Mpy B3aMMOAENCTBUN Kene3a Maccor 56 r ¢ cepoi Bbigenmnocb 95 KX
Tennotbl. CocTaBbTe TEPMOXMMUYECKOE ypaBHEHWE 3TOW peakunu.

221. CpaBHUTe NpUBELEHHbIE TEPMOXMMUYECKME YPABHEHMA 1 0ObACHUTE pa3-
NNYMA B U3MEHEHUN SHTaNbMUN:

CH,(r) + 20,(r) = CO,(r) + 2H,0(r.); AH = -802 k[/Monb;

CH,4(r) + 20,(r) = CO,(r) + 2H,00K.); AH = -890 K[[/Monb.
222%*,//13MeHeHne SHTanbnuy peakuuy HenTpanms3aumm XJIO0PUAHOM KUCAOTbI

HaTPU TMOPOKCMAOM paBHO -56,1 K[x/Monb, a Kanuin rugpokcnaom —

-56,3 k[x/monb. Mpun peakymn HUTPATHOM KUCAOTbI C INTUN TUJPOKCU-

[OM U3MeHeHMe 3HTanbnun paBHo —55,8 kKx/Monb. Kak Bbl cumTaeTe, no-

Yyemy TennioBble 3pPeKTbl ITUX peakuuin NoYTn coBnagatoT?

§ 20. CKOpOCTb XMNYECKON peaKkuuun

BcnomHuTe: metannbl, PacnonoXeHHble B pAAY akKTUBHOCT JO BOAOPOAa, B3avMopen-
CTBYIOT C KNCNOTaMu C O6pa3OBaHVIeM conn COOTBeTCTByIOU.I,EIZ KNCNoTbl 1 BOAOPOAA.

[NoHATME O CKOPOCTN peakuynu

Wsyuas xuMuyuecKue CBOMCTBA PA3IUYHBIX COEIUHEHUN U HaOJI0masa 3a
IpolleccaMu B IIPUPOJE, BbI, HABEPHOE, 00PATHIN BHIMAHNIE, YTO PA3INYHBIE
PeakIuu IPOTEeKaloT B TeUeHIe Pa3HOTO BpeMeHu. PixaBumHa Ha JKeJIe3HbIX
u3geauax obpasyeTcs 3a HeCKOJbKO MeCAIleB, FOpeHne CBeUU IJINTCA He-
CKOJIBKO YacoOB, a B3PHIB MMPOMCXOAUT IIOUTH MI'HOBEHHO — 3a MUJLIMOHHBIE
IO CEeKyHIbI. Bce sTH peakIuy MPOTEKAIOT C Pa3JINUYHBIMU CKOPOCTSIMI.

CKOpPOCTh XMMUYECKOH peaKI[uu OMPeesSioT TOJ00HO CKOPOCTHA JBU-
JKeHHUS Tejia, KOTOPYIO Bbl M3yUaJau B Kypce (PU3UKHU.

o CKOpPOCTb XMUYECKON peakumm v — 3To ¢pur3mnyeckas BeMUnHa, paBHas
¥~@ OTHOLEHIO M3MEHEHVIA KONMYECTBA 06PA30BABLLIErOCH UM N3PACXO[0BAH-
Horo BeLlecTBa An K NpOMexyTKy BpemeHu At.

An(npopyKTa) —An (peareHTa)
V=—"—""—, Wi V=—"—"
At At



§ 20. CKOpPOCTb XUMMYECKON peaKLmm

Boigatowinca  Grsnko-xnMuK, naypeat Hobenesckoi
npemun no xumun 1956 ropa. B 1917 rogy okoHunn lMetpo-
rpagckum yHusepcutert. B 36 net ctan akagemmkom AH CCCP.
Pa3paboTan Teopuio TEMSIOBOrO B3pblBa ra3oBblX CMeceMn,
KOTOpas CTajla OCHOBOW yYeHMA O PacnpoCTpPaHeHUU nna-
MEHW, AeTOHALWW, FOPEHMI B3PbIBYATbIX BELLECTB, 3aI0XKWNII
OCHOBbI COBPEMEHHOWN Teopun ropeHusa n ap. Ho BaxHen-
WMU ABAAIOTCA €ro paboTbl MO TEOPUM LIEMHbIX peakuui:
OH OTKPbl1 CyLEeCTBOBaHVE Pa3BETBMIEHHbIX LIEMHbIX peak-
LuiA, onpefenvs MexaHUsm LeMHbIX MpoLeccoB, chopmy-
NNPOBasn TEOPUIO, MaTEMATUYECKM OMKUCbIBAOLLYIO MpoLiec-
Cbl NPV NPOTEKaHMW LEMHbIX peakumii. 3a paboTbl B 3TOM
HampaBfieHMn eMmy npucyxgeHa HobeneBckad npemus.

Hukonan Huko-
naesny CemeHoB
(1896-1986)

Enunuieir mamepeHus CKOPO-
CTH peaKIuu SBJIAETCS MOJb/C.
B mporecce xumMmuecKux peariiuit
KOHIIEHTPAIlUN PeareHTOB yMeHb-
IIal0TCsA, a MPOAYKTOB PeaKIuu —
yBeanuuBaiorcsa (puc. 20.1). Ilo-
9TOMY B IPUBEIEHHBIX (hOopMYyJIax
n3MeHeHre KOJIMYecTBa BelllecTBa
An TIPOAYKTOB ITPUBEEHO C ITOJIOMKI-
TeJLHBIM 3HAKOM, a PeareHTOB —
¢ oTpuiaTeJbHBIM. UeM OGoJbIIe
n3MeHeHre KOJMYeCTBa BellecTBa
U YeM MeHbIlle BpeMsd, 3a KOTO-
poe TPOMBOIIJIO BTO U3MEeHeHWUe,
TEeM BBIIIe CKOPOCTh peakiuu. U3
MIPUBEIEHHOro IrpapuKa BUAHO, UTO
BHaAUaJje CKOPOCTh PeaKIluU BbICOKA
¥ CO BpeMeHeM OHa MOCTeIIeHHO CHU-
JKaeTcs, IMOCKOJIbBKY YMEHBIAeTC
KOJINYECTBO BeIllecTBa pPeareHTOB.

CKOpOCTh XUMHUYECKOH peak-
U 3aBUCUT OT MHOTUX (PaKTOPOB:
IPUPOABLI BEIEeCTB, TeMIEePaTypPHhI,
IaBJIeHNs, HAJIUUYNA KaTaJausaTopa
u 1ap. asa ynpaBiaeHUsa XUMAYECKU-
MU TIpoIleccaM¥ Ba’KHO 3HATH, KaK
3aBHCUT CKOPOCTH PEAKIINY OT 9TUX

CKOpOCTh XMMUUYECKON peaxiiuu

paBHA OTHOIIEHUIO M3MEHEHUS KO-

JUYecTBa BellecTBa PeareHTOB WU

IPOAYKTOB PEaKkIuU K IIPOMEKYTKY

BpeMeHU’:

« ueM 0oJibIlle A7, TeM BBIIIE CKO-
POCTH peaxrIiniu;

+ yem OoJbIlle A, TeM HUXKe CKO-
POCTH peakrIinu.

S
> 50
[}
8 40 : B
s
o 30
=
S
= 20
10 A

10 20 30 40 50 60
Bpewms, ¢

Puc. 20.1. VI3meHeHne yncna monekyn
peareHTa (A) 1 npofyKkTta peakuuun (B) Bo
BpemMA XUMMYecKol peakumn (GronetoBbim
LBeToM 0603HaueHbl flaHHble O peareHTax,
3e/leHbIM — O MPOoAyKTax peakumm)



TEMA 2. XUMWYECKUE PEAKLINW

(axTOpoB. ATO MO3BOJUT CO3IABATH
CxopocTh peakuyuu IOBLINIAETCH YCJIOBUSA IJIsI TOT'O, UTOOBI IIOJIE3HbBIE
pu: 5 pPeaKIuyu IIPOUCXONUIU ObICTpee,
* HCIIOJIB30BAaHUN XUMMUYECKU 00-

a HeKeJaTeJlbHBIE — MeJJIeHHee.

Jiee aKTHUBHBIX BeEIllEeCTB;
NzyuenmneM CKOPOCTH XHMUIUe-

* YBeJIWUYEHUU KOHIIEHTPAIUU pea- "

CKUX PEaKIi 3aHNMAaEeTCsa XHMIUe-

TeHTa;
* U3MeJIbUeHUuUu peaI‘eHTOB; CKasd KUHEeTUuKa — paS,ILeJI (I)I/ISI/I‘IGCKOI/I
* IIOBBIIIIEHUU TeMIlepaTypPhl; xuMuu. BosbInoi BKJanm B ee pa3Bu-
* HMCIIOJL30BAHUN KaTAJIU3aTOPOB. tue BHecau C. Appenwmyc, §1. Bawmt-

Todpd, H. H. Cemenos, H. M. Oma-
Hya2sb, P. B. Kyuep u mgpyrue.

3aBUCUMMOCTb CKOPOCTU peakuun OT Npupopbl peareHToB

CKOpOCTH peakIuu CYIIeCTBEHHO 3aBUCUT OT NPUpPoObl. peazenmos.
Yem BerriecTBa 0ojiee XMMUYECKU aKTUBHBI, TeM OBICTPEe OHU BCTYIAIOT
B T€ WJIW WHbIE B3aUMOJeNCTBU.

Hamnpumep, IesouHble MeTA/IBI AKTUBHO B3aMMOJEMCTBYIOT C BOJLOM
(dacTo co B3PBHIBOM), TOTAAa KaK MATrHUH WM KaJbIIUN C BOIOI egBa pea-
THPYIOT, a 30JI0TO U cepedpo ¢ Heil BooOIe He B3auMogelicTByOT. IlosTomy
yeM aKTHBHEE BeIl[eCTBO (B JAaHHOM CJydyae — UYeM aKTHBHee MEeTAJLI), TeM
BBIIIIE CKOPOCTb PEaKI[UU.

PaccmoTpuM KaK MOMKHO KOJHMUYECTBEHHO OIMCATEL 3Ty 3aBHCHMOCTH
HA IpPUMepe PeaKIuu KOPPO3UHU KeJe3HBIX M3IeJIHnii.

3amaua 1. Ha uyryunoii tesne:xke 3a 100 uacoB oopasosasiock 300 mr
PiKaBUMHEI, a HA CTAJIBbHOI ¢ TaKOM Ke IIoIanbio mopepxuoct — 200 Mr
3a 200 uyacoB. B KaKoM ciyuyae CKOPOCTh KOPPO3UU BBIIIE WM BO CKOJBHKO
pas?

Pewenue. YyryH u crajgp — MeTaJINYeCKUe CILIaBbl Ha OCHOBE JKeJie-
3a, 00a mMoBepraioTCcs KOPPO3UM BO BIAKHOM Bosayxe. OIeHUM CKOPOCTH
Kopposuu. B (opmyse mjd BBIUYKCICHUA CKOPOCTH PEaKIMU IPUBENeHO
KoJinuecTBO BelrlecTBa. OHAKO KOJMYECTBO BeIleCTBa IPAMO IIPOIIOPILHIO-
HAJbHO Macce, IIOATOMY M3MEHEHNe MacChl TaK:Ke MOKHO MCII0Jb30BATh
[JIsI OTIEHKUW CKOPOCTH BMECTO M3MEHEHWs KOJIMUYeCTBa BeIecTBa.

CKOpPOCTh KOPPO3UU TEIEeKKN:

. 300 mr . 200 mr

YYTyHHOH: U; =———— =38 MI/4, CTaIbHOH: vy =————=1Mr/4.

1004 200 u

Omeem: CKOPOCTh KOPPO3UM UYTYHHOM TeJIeKKU B TPU pasa BHIIIIe,

yeM CTaJbHOM.
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3aBNCMMOCTb CKOPOCTU peakunnm ot

Tnetowan
KOHUEHTpPaUunn BeLwecTB
H pat t nyynHa e

CKOpOCTh peaKI[iy CYII[eCTBEHHO 3aBUCHUT
OT KOHUeHmpauuu peazenmos. Taxk, MHOTHE
BeIlleCcTBa B UMCTOM KMCJIOPOJEe TOPAT HaMHO-
ro ObICTpee, UeM B BO3AyXe: BCIIOMHHUTE, KaK
B 7 KJlacce BbI ONPEIEeJIsIN HAJIUUNE YUCTOTO
KHCJIOpOfa Tierommeii syuunoi (puc. 20.2). Puc. 20.2. Tnetowan nysma npu

BHECEHUN B YUCTbI KNCNOpoA

Yewm 6oabIlle KOHITEHTPAIIUA KHUCJI0POIa, TeM BCTbIXVMBAET
ObICTpee IIPOUCXOIUT rOpeHwue.

3aBUCUMOCTb CKOPOCTH PEAKI[NU OT KOHIIEHTPAIIUU MOXKHO O0'bACHUTH
TeM, UTO YCJIOBUEM B3aUMOIEHCTBUS JBYX BEIECTB ABJISETCS CTOJIKHOBE-
HUe YaCTHUIL 3TUX BEIeCTB APYT C ApyroM. Yem OOJIbIIIe YACTHUIL COAEPIKUAT-
¢S B HEKOTOPOM 00'beMe, TeM uallle OHM CTAJKMNBAIOTCS, a CJIeLOBATEIbHO,
00JIbIlle YACTUIL B3aNMOAEHCTBYIOT B €IUHUILY BPEMEHH.

/
Kucnopopg

3aBNCUMOCTb CKOPOCTU peaKkunn OT CTeneHn mnsmenbyeHnAa BeecTB

IJis BeIlleCTB B TBEPAOM ArpPeraTHOM COCTOSHWU MOHATHE <«KOHIIeH-
Tpanusa» He MCIOJL3YIOT, KPOME TOI'0, PEaKIMH C TBEPALIMU BeIlleCTBAMU
IIPOXOAAT He BO BCeM O0beMe CMeCH, a TOJBHKO HA IIOBEPXHOCTH BEILeCTB.
CKopOoCTh OOJIBIIIMHCTBA PEAKIIHIL C YUaCTHEeM TBEPALIX BEIIECTB IIOBBIIIAETCS
IIPU UX U3MeNbYeHUL: YeM MeJbue BeIeCTBO, TeM 0OJIbIIe ILIOIIALL [IOBEPX-
HocTu KoHTakTa (puc. 20.3), a ciiemoBaTebHO, BBHIIIE CKOPOCTH pPEaKIIWU.

Bcem usBecTHO, UTO aIIOMUHNEBEIEC U3EJINA B BO3ayXe He ropar. OgHa-
KO IIOPOIIIOK aJIOMHUHIA IIPKM BHECEHHUU B ILJIaMsdA 3aropaercsd, pasdpacbiBas
cHom uckp (pue. 20.4, c. 120). A ecau Takoil MOPOIIIOK BAYBaTh B OT'OHb,
TO MOJKET IIPOM30iTH B3pLIB. HemapoMm oueHL M3MeJIbUEHHBIN aJIIOMUHUN
HCIIOJIB3YIOT KaK TBEPJOe TOILIMBO AJIsI PAKETOHOCUTE e, B TOM YICJIe TeX,

- ﬁﬁjg@%
5% H 600cm?

Tcm { . @%ﬁgﬁj @@

2 T
6cm %%% ﬁ]fﬁ%
0,01cm (T
Ky6 c pebpom 1 cm Mpwn pasgeneHun Kyba Ha Kyoukn ¢ pebpom
O6wana nnowaab — 6 cm? 0,01 cm nonyyaem 1 MAH Takmx Kybukos. O6-

Was naowaab Bcex Kybukos — 600 cm?

Puc. 20.3. YBenuyeHvie obLieln niowaan noBepxXHOCTA MPU U3MeSIbYEHNU BellecTBa
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Puc. 20.4. lopeHune nopotuka Puic. 20.5. Mopckoit 3anyck pakeTbl (Sea Launch)
anoMUHNSA C paKeToHOCUTENEM, U3rOTOBNIEHHBIM Ha YKpauH-
ckom 3aBopge «tOxmalw» (r. JHenp)

KOTOpBIe TPOM3BOAAT Ha npeanpuaruu «IOxmarmi» B r. [{uenp (puc. 20.5).
Yem Menbue 4ACTUILI ATIOMHUHUS, TeM ObICTPEe OHM PEearupyloT C KHCJO-
pomom. Tak ke MPOUCXOAUT U MPU U3MEJIbUEHUU APYTUX BeIeCTB.

HexoTopble, Ha mepBBIA B3IIAnL, «0Oes3omacHbIe» BellecTBa (caxap,
MYKa, ApeBecMHA ¥ Ap.) NIPU M3MEJbUEHUM W PAaCHbLIeHUU B BO3AYyXe
MOT'yT B3pbIBaThCsa. TaK, B MocieaHee BpeMsi MPOMU3OIeN PAL TAKUX TPa-
rMYecKUX CJIy4aeB: HaA JepeBoliepepabaTbiBaioiieM 3aBofe «IIMHCKApeB»
B30opBasjach npeBecHad nbLib (T. [Iunck, Benapycs, 2010 r.), caxapHasa
nbLIb Ha 3aBoge T. CaBanHa (mtar [xopmxus, CIIIA, 2008 r.), myuHas
ObLIb HAa MyKoMoJbHOM 3aBoje B I. Cemeii (Kasaxcran, 2014 r.).

3aBMCMMOCTb CKOPOCTU peaKkumu OT TemnepaTtypbl

Eme ogarM BakHBIM (DaKTOPOM sABJAsieTcs memnepamypa. Eciu cme-
IIaTh BOAOPOJ U KUCJIOPOJ, TO PEaKIUA MeXXAy HUMU IPA KOMHATHOM
TeMIepaType IPOUCXOAUTh He OyaeT. IIpu mocTerneHHOM ITOBBIIIIEHUN TEM-
nepatypsl g0 400°C HaunmHaeT MeIJIEHHO BBIAEJATHLCS BOAAHON map. Ilpu
IaJbHeHIeM HarpeBaHUU CKOPOCTh PeakIIuM IIoBLIIaetrcsa, a mpu 600°C
IIPOM30MIeT B3PHIB: PEaKIlis 3aKOHUUTCA MIHOBEHHO.

Hain xusHeHHBIN OIBIT HOATBEPIKIAaeT, YTO CKOPOCTh OOJILIITMHCTBA
XUMHUUECKUX PeaKIUuil yBeJIMUYNBAETCS MHPU MOBBIMIEHUM TEeMIIePATYPHI.
Tak, Msco Ipu KOMHATHON TeMIlepaType IMOPTUTCS ropasmo ObIcTpee, YeM
B XOJOAUJIbHIKE. B cTpaHax ¢ TEILIBIM U BJIAYKHBIM KJIXMaTOM (PPYKTHI CO-
3peBaloT paHbIlle, a MAIlIMHBI PXKABEIOT ObICTPEe, YeM B CEBEPHBIX CTPaHAaX.

IKCIIepUMEHTAJIBHO A0KAa3aHO, UTO

158 npw Harpese Ha Kaxkable 10 °C ckopoCTb 6OMbLIMHCTBA peaKLMii MOBbILIAETCA
-
¢ ® nprYMepHO B TpY pasa.
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ToNnaHACKNA XMMUK, NepBbli B Mupe NaypeaT Hobe-
nesckon npemun no xumum (1901 roap). MupoBsoe npusHa-
HMe Nonyymn nocse Ny6anKaumm ctaTbi 0 CTPOEHNM Mosie-
KyJ, KoTopaa O06bACHANA HanMyMe ONTUYECKMX M30MEPOB
opraHuyeckux coefuHeHun. Npodpeccop AmcTepAamcKkoro
yHuBepcuteTta, yuneH bepnuHckon akagemum Hayk. Vimen
OCHOBAaTeNIbHYl0 MaTeMaTUYeCKylo MOArOTOBKY, KoTopas
no3BonuIa emy pelnTb pag Nnpobnem nNpu nccneaoBaHUm
cKopocTu peakumu. MprmMeHeHne 3akoHa ABOragpo u ra-
30BbIX 3aKOHOB AJNIA OnpefeneHna CBONCTB pa3baBneHHbIX

PacTBOPOB MO3BOAMIO €My 3al0XUTb OCHOBbI TeopuUM ko6 XeHapumK BaHT-

3NEKTPONNTMNYECKON Anccoumannm, CchopmynmpoBaHHON Fodd (1852-1907)
nosxe ero yyeHmkom C. AppeHnycom.

ITO0 IpaBUJIO Ha3kIBAIOT npasunom Banm-T'ogga. Ilo HeMy MokHO o1e-
HUTH BpeMsdA IIPOTEeKAHMUSA PeaKINi IIPYU Pa3JINYHBIX TEMIEPATypax, a TaKiKe

YCKOpeHIe OIPe/ie/IeHHBIX PeaKIINil MpPU MOBBIIIEHUN TeMIIepPaTyphl.

Mpasuno BaHT-Todpda MmoxHO 3anucaTtb B Brae dopmynbl. ECIM M3BECTHBI CKOPOCTb
peakuum v, Npy Temnepatype T; 1 CKOPOCTb peakuum v, npu Temneparype T,, To:
L-h

—2=’Y 10,

Vi
roe y — TemnepaTypHbi KO3GdMLUMEHT, NOKa3biBaloLWMiA, BO CKOJIbKO pa3 yBe-
NIMYMBAETCA CKOPOCTb peakumn npu HarpeBaHum Ha 10°C.
[nAa pas3nuyuHbiX peakuunin 3ToT K03GOULMEHT NPUHUMAET 3HayeHna ot 2 fo 4.

3aBNCMMOCTb CKOPOCTU peaKkunn OT Haln4vyna Kataan3atopa

Bo mMHOrmx ciaydadx CKOpPOCTb peakIIuU MOYKHO ITOBBICUTH IIPU IIO-
MOIIM CHeIMaJbHBIX BEIIecTB — kamaJauszamopog. O Takmx BeIecTBax

BBl yiKe Y3HAJIU B IIPEALIAYIIUX KJaccax.

o KaTanmsaTtop — 370 BeLLeCTBO, KOTOPOE y4acTByeT B peakLum 1 U3MeHseT ee

\
ol
'Y CKOPOCTb, HO CaMO B peaKkynn He pacxoayeTcA.

OOBIYHO KaTaJIM3aTOP He YKa3hIBAIOT HU B PeareHTax, HU B IPOAYKTAX

peakIium, a 3aKChIBAIOT €ro HaJ CTPEJIKOIl, HalIpuMep:

250, + 0, —2 250,

=



TEMA 2. XUMWYECKUE PEAKLINW

Lo

Puc. 20.6. Mpn 06bIUHBIX YCNOBUAX FMAPOTeH NepoKcug noytu
He pasnaraetca (cnesa), HO Npu AoGaBfeHUM KaTanmsaTopa —
MaHraH(lV) okcraa — peakumsa YCKOPSEeTCA TaK, UTo >KUAKOCTb
MoYTK 3aKMMaeT OT KONMYECTBa BbigeNfaeMoro Kuciopoaa (cnpasa)

KaramnsaTopbl MOI'yT KaK YCKOPSTH PEAKIUI0, TAK W TOPMO3UTHL €€.
VceKopeHre peakIuy HA3BIBAIOT NOJONCUMELbHbLM KAMAJLU30OM, a CAMU

KaTajaunu3aTopbl — IIOJIOMKHUTEJIbHBIMU. TOpMO}KeHI/Ie pea}cunfx’l Ha3bIBaIOT
ompuuyameJibHblM KamaJju30m, NI quu6up06aHue.M, a COOTBETCTBYIOII[ME
KaTaJnu3aTopbl — OTPpHUIIATEJIbHBIMU, WNJIN unzu6um0pamu.

Hampumep, npu Hanuuuu coemumHenuit Kynpyma, ®@eppyma, Hukoma,
Manrana niau Xpoma peakIius Pasyio:KeHUs TUAPOTeH MepPOKCUIa 3HAUU-
TeJbHO ycKopsdaerca (puc. 20.6). YHuUBepCaJIbHLIM KaTaJIN3aTOPOM MOXKHO
Ha3BaTh IJIATUHY, MIOCKOJIBKY OHA MIPOSBJIAET KAaTAJIUTUYECKYI0 aKTUBHOCTD
OYTHU BO BCEX DPEAKIIUAX.

KaraaunzaTopsl nMeroT 6GOJIbIIIOe 3HAUEHNE [JIS COBPEMEHHOU ITPOMBIIII-
gennocty u HayKu. OKosmo 90% XUMHUYECKUX B3aWMOIENCTBUN MIPOTEKAIOT
Ipy HAJIWUYUM KaTaansaTopoB. MHOTMe BasKHbIe XMMHUUYECKUe peaKiuu 0e3
KaTaJau3aTopoB ObLIN ObI HEBO3MOKHBI MJIU ITPOUCXOAMIIN Obl IIPU CIUIITKOM
BBICOKMX TeMIlepaTypax, KakK, HaIpuMep, PeakIus CHUHTe3a aMMuaKa u3
a30Ta 1 BOZOPO/a, BAXKHOCTh KOTOPOM MBI y:Ke paccMoTpesiu B maparpade 15.

Peaknuu mo mepepa6orTke Hed)Tu Ha HedTemepepadaTbIBaio-
IUX 3aBOJaX IIPOUCXOMAT TOJBKO IIPU HAJIUUYUY KaTaJIu3aTo-
POB, UTO MO3BOJISIET MOJYYATh BEICOKOKAUECTBeHHbBIN O€H31H,
IU3eJIbHOE W aBUAIIMOHHOE TOILJIMBO, Macja U Ip.

BrixsionHbIe TPYOBI Ha aBTOMOOUISAX 003aTE€IbHO 000PYAYIOT
crenuaJbHBIMU YCTPONCTBAMK — KaTAJIUTUYECKUMU HelTpa-
JM3aTOpaMu, KOTOPBbIEe IIPEBPAIAIOT YyrapHBIA ra3 B 0Oojee
0e30ITacHBIN YIJIEKUCBIN Ta3, YMeHbITass BEIOPOCHI BPEeIHBIX
BEII[eCTB B BO3IYX.

Ha caxaponepepabaTbIBAlOIUX 3aBOJaX M3 OOBIUHOTO Kpax-
MaJia IpU HAJIUUYUU KUCJIOT (KaTaIn3aTOPOM PeaKIuu sSBJIA-
ercs KatuoHsl 'maporena H) mosy4yaroT maToky — ciaagkuii
CHUPOII, KOTOPBII 3aT€M MCIIOJIb3YIOT B IMUIIEBOI MTPOMBIIILIEH-
HOCTU [JIsT W3TOTOBJEHUS KOHAUTEPCKUX U3AENUil, HAIUT-
KOB, MODOYKEHOT'0, HEKOTOPBLIX COPTOB XJie6a, CIIOPTHMBHOTO
MUATAHUS U T. .
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XuMuJuecKre peakiiuy B JKUBBIX Opra-
HU3MaX TaKyKe ITPOUCXONAT HIPU YUACTUU
KaTaJIn3aToOpOB, KOTOPhIe HA3BIBAIOT (hep-
menumamu. 3 Kypca OMOIOTMU BaM uU3-
BECTHO, UTO ()ePMEHThI KaTaJIU3UPYIOT BCE
0e3 UCKJIIUYEeHUA peaKIuy B KiaeTkax. Or-
JUYUTEJILHON uepToii (hepMEHTOB SBJISIET-
Cs1 X BBICOKAS CIIEIIN(PUUHOCTD: IS KaiK-
oM OMOXMMHUYECKON PeaKI[ii CYIeCTBYeT
cBoii (hpepmeHT. OnUH (hepMEHT KaTaaIusu-
PYEeT TOIBKO OAHY KOHKPETHYIO PEAKITNIO.
9ro mpomcxomuT OGJslarofapAa TOMY, UYTO
(opMa MOJEKYJBbI (pepMeHTa COOTBETCT-

Puc. 20.7. ®opma Monekynbl dep-
MEHTa 1 MOJEeKybl, Npeobpa3oBaHne
KOTOPOW OH KaTanm3npyeT, NoaxomsaT
APYr K APYrY, KaK KIUYMK K 3aMOUKY

ByeT (hopMe MOJEKYJIbI, PeaKIINi0 KOTOpOoii oHa Karajmuaupyer (puc. 20.7).

Hpyras ocobeHHOCTh (hepPMEHTOB 3aKJOUaeTCa B TOM, UTO MX ydacTue
B PEAKITMAX HETUIIMYHO 3aBUCUT OT TeMIepaTypsbl. o ompeneseHHON KPUTH-
YeCKOI TeMIepaTyphbl CKOPOCTh (hDepPMEHTATUBHON peaKIuy YBEeJININBAETCS,
a 3aTeM IIPOMCXOIUT paspyllieHre (pepMeHTa, ero KaTaJIuTUUeCcKoe JelicTBIe
HUBEJUPYeTCs, U peakIus mnpexpaiinaerca. [[0saToMy y GOJIBHBIX C BBICOKOM
TeMIIePaTypoil OMOXMMUYECKIEe TIPOIECChl B OPTaHM3Me IIPOUCXOAAT MHAUE,
yeM y 3J0POBBIX. A IIPHU IOBLIIIEHNN TeMIIepaTyphl Tesa Breiile 42 °C yeioBeK
MOKET YMePeTh, ITOCKOJbKY *KU3HEHHO BasKHbIe ()ePMEHTHI pPas3pyIlaroTCs.

[lelicTBMe KaTann3aTopoB OOYC/IOBNEHO TEM, UTO OHY O6Pa3yIOT C peareHTamMm Npo-
MeXyTOUHble coefjuHeHus. Hanpumep, peakuus CEPHUCTOro rasa C KUCIOPOAOM
NpU 0BbIYHBIX YCIIOBUAX MPOVCXOAUT KpalHe MefeHHO:

250, + 0, = 250,
Ho ecnn po6asutb HuTporeH(ll) okcng, To peakuma 6yaeT NPOXOANUTL B ABE CTagun

N OYeHb ObICTPO Aake NPU OObIYHbIX YCIOBUAX:
2NO + O, = 2NO, NO, + SO, = NO + SO,

B nepsoit peakuun HuTporeH(ll) okcnpa pacxopyeTcs, a BO BTopori — obpasyeTca
CHOBa. DTO BeLeCcTBO ABNAETCA KaTaiM3aTopoM, T. €. OHO y4yacTBYeT B peakLuuu,
yCcKopAs ee, HO ero obLyee KOMMYECTBO MPU 3TOM He M3MEHAETCA.

TepMUH «KaTanmsaTop» rPeUYecKoro MPOUCXoxaeHnsa — katalysis, uTo o3HavaeTt
«paspyLleHne». IToT TepMuH Been W. A. bepuennyc Bo BpemeHa, Korga M3BecTHble
KaTanMTnyeckne peakumm Obinv NperMyLecTBEHHO PeakLaMM PasfoXeHNs Be-
LLLeCTB, B YaCTHOCTU, KaTaJITUYECKOe PassioXKeHVe Kpaxmana c 06pa3oBaHreM Mio-
KO3bl, a lanee — CNUPTa 1 YrIeKUCIIOoro rasa. A TepMUH MHIMOUTOP» MEET NpsmMoe
3HaYeHMe ¥ MPOUCXOAMT OT NIATUHCKOTO inhibere — «CAEPXKNBaATb, OCTAHAB/NBATbY.

=
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« OgHaxabl ABa MHXeHEepa-XMMrKa 06LLannch y OTKPbITOM eMKOCTU C neprugponem
(KOHLIEHTPMPOBaHHBIM PAaCcTBOPOM FMAPOreH NEPOKCIAA), KOTOPbIA bl MOArOTOB-
NeH K pa3nuey. A Ha cnepyowWmn feHb B 3TOM COCyfie OCTalInCb TOJIbKO MpUMecK
nepokcmaa. Okasanocb, YTO OfMH 13 UHXeHePOoB paboTan B Liexe Mo U3roTOBAEHMIO
MaHraH(lV) okcvpaa u BO BpemsA pa3roBopa HEOCTOPOXKHO CTPAXHY/ HECKONbKO
KPWCTa/JIMKOB CO CBOEN OAeXKAbl B eMKOCTb C MepruaposieM. IToro okasanocb
[OCTaTOYHO, UTOObI 32 HOUYb BECb MEPOKCUA PA3NOKMICA. XOPOLLO, YTO COCYA Obin
OTKPbITbIM, MHauYe B 3aKPbITOM COCYAe MPU TaKKX YCIOBUAX NpousoLLesn 6bl B3pbiB.

- Camada 6biCTpas Cpean M3BECTHbIX peakuuin — CcoepviHeHMe aTomoB [MaporeHa
B ra3oBOVi pase ¢ o6pa3oBaH1em MoneKysbl Bofopoaa H, — npoucxoaut 3a 107c.
A camble MeAJsieHHble peakLuu B FOPHbIX MOPOAAx ANATCA MUIMOHDI JeT.

JNIABOPATOPHbIV OMbIT Ne 10

BnuaHne KoHUEeHTpauuu N TemnepaTypbl Ha CKOPOCTb peakuun
LMHKA C XNOPUAHON KNCIOTON

Ob6opydosarue: IITATUB C TPOOMPKAMHU, CTAKAH C TOPAUYEll BOJOM, 1A~
TeJIb, TOPEeJIKA.
Pearxmuaeui: xy1opugHasa KUCJIOTA C MACCOBBIMY JoJasamu b % u 15 % , muHK.
IIpaBuna 6e3omacHOCTH:
* IJIs1 OIBITOB MCIOJb3yHTEe HEOOJbINNE KOJNYECTBA PEAKTUBOB;
+ ocTeperaiiTech MOIMAJaHUsS PEAKTHBOB Ha KOXKY, ONEXKIYy, B IJasa;
IIpU TIOTIaJaHU M BeIl[eCcTBa CMOMTEe ero OOJIBIITUM KOJUYECTBOM BOJbI.

1. IIponymepyiiTe aBe OAMHAKOBLIE IIPOOHPKMU.

2. B mpobupry N 1 mameiite 1 MJI XJIOPDHUIHON KHCJIOTHI C MaCCOBOI
moseit rumpored xjopuza 5%, a B mpooupky Ne 2 — Takoe JKe KOJmue-
CTBO KHCJIOTBI C MacCOBOIi moJieii ruaporeH xJjopuna 15% . B obe mpobupku
OIIyCTUTE TI0 OJHOH TrpaHyse HuHKA. Uro HaOmomaere? B KakoMm ciaydae
PeaKIusa IPOUCXOLUT C OOJIBIIIEl CKOPOCTHIO U II0UeMy?

3. IIpobupky Ne 1 M3 mpeabIAYINero OIbITA OIIYCTUTE B CTAKAH C IOPs-
Yyell BOJIOM MU HarpeiiTe Ha ropesike. CpaBHUTEe MHTEHCUBHOCTD BbIJIeJI€HUA
BOJIOPOJIa 10 U IIOCJIe IOTPY KeHUs B ropauyio Bony. IlodgcHuTe HAOIIOAEHUA.

4. CpemaiiTe 0000IIIAIOIINI BBIBOJI.

JluHesucmuyeckas 3adaua

Ha natbiHu fermentum o3HauaeT «3akBacKa». Takoe e 3HauyeHue nMmeeT rpeyeckoe
CNoBO zyme. Kak Bbl pymaete, noyemy 6uonoruyeckne KaTannm3aTtopbl Ha3biBalOT ¢ep—
MeHTaMu, Uin SH3UMammn?
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N

o
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KnioueBaa ngen

CKOpOCTb XMMUYECKON PeaKLyn XapakTeprayeT KONMUeCTBO BELLECTBa, KOTO-
poe npopearmpoBano unnm o6pa3oBanocb B pesynbTaTe peakuuy 3a eauvHuLYy
BpeMeHU (CeKyHAY, MUHYTY, CYyTKN UK rog).

KOHTpOﬂ bHbl€ BOMNPOCbHI

223, [lanTe onpeaeneHne CKOPOCTU peakLmm, KaTanmsaTopa, MHrimbutopa.

224, OT KaKumx $akTopOB 3aBUCUT CKOPOCTb peakumm? OO6bsACHNTE, KaK BAMAIOT
3TN $aKTopbl Ha CKOPOCTb peakuun. MNpueeanTte npumepsl.

225.[IpOKOMMEHTMPYNTE U3MEHEeHNe KOHLUEHTpaunuin peareHToB 1 NpoayKToB
peakumn Ha pucyHke 20.1.

226. [loyeMy NpoAYKTbl MUTAHUA OObIYHO XPAHAT B XONOAUNbHUKE?

227. MNouemy B GopMyne CKOPOCTU XMMUYECKOWN peakLun N3MEeHeHne Konuye-
CTBa BellecTBa NPOAYKTOB peakuuun ABAAETCA MONOXWUTENbHOW Benuun-
HON, @ N3MEeHeHNEe KONMMYeCcTBa BeLLeCTBa peareHToB — oTpuuaTenibHoON?

228.loueMy pas3fnyHble XUMUYECKMEe peakLmu, Tpebytowmne pasinyHbIX yCio-
BUIA ONA NX NPOTEKaHWUsA, B XUBbIX OPraHM3mMax NpoucxXoaAaT ObICTpo npwu
OAVHaKoBOW Temnepatype n gasneHun? OTBeT NOATBEPAUTE NPUMEPaMU.

229. O6bACHNTE, NOYeMy CyLeCTBYeT OMacHOCTb B3pblBa NPU Hanuuumn 60nb-
LIOroO KOMMYecTBa CYXOro roptoyero nopolkoobpasHoro selectsa. Mpu-
BeuTe NPYMepbl TakUX CUTyaLuW.

3apaHna pnAa yCBO€HNA MaTepualia

230./13MeHUTCA AN CKOPOCTb peakumm Mexpay BOAOPOAOM W KUCIOPOAOM,
ecnn K 3Ton cmecn fo6aBuUTb a3oT?

231. Nicnonb3ya 3HaHMA O daKTopax BAUAHMA Ha CKOPOCTb XMMUYECKOW pe-
aKumK, obOCHYITe YyTBEPXKOEHMA: a) B KOCTPE LENKN CropaloT HaMHOro
6bICcTpee, UeM Liesioe NoneHo Takow Xe Macchl; 6) MpPU noXxape Henb3A OT-
KpbIBaTb OKHa; B) NP NMMULLEBOM OTPaBIEHMN YaCcTO Ha3HAYaloT akTUBMPO-
BaHHbIN yronb, AeCTBME KOTOPOro 3gpdeKTnBHEE, ecnv TabneTkn n3menb-
UnTb; ) YTOObI MOBLICUTL TeMMepaTypy NNaMeHu, B KOCTep HarHeTawT
BO3AYX; A) BeTUMHa npwu Temnepatype 180° rotoBuTCA ropasfo bbicTpee,
yem npwu 120°C; e) aNa cTepunn3aLmn KOHCEPBOB NN MeJULMHCKOro 060-
PyAOBaHMA UX onpefeneHHoe BPeMsA BbIfepPKMBatOT NPU BbICOKON Temne-
paType; *) nuLeBble MPOAYKTbI JOMblUe XPAaHATCA B BaKyyMHbIX MakeTax;
3) NEeTOM MOBbILIAETCA OMACHOCTb MULLEBbIX OTPABMIEHUIA; 1) CPOK CIYXObl
MeAHbIX BOAONPOBOAHbIX TPYO 3HaUNTENIbHO 60MIbLUE XKefe3HbIX (CTanbHbIX).

232.71o paHHbIM pucyHKa 20.1 goKaXuTe, YTO CKOPOCTb peakuumn makcmmarnb-
Ha B MOMEHT CMELUVBAHMNA BeLeCTB (B Havane peakuun) 1 Co BpeMeHem
yMeHbLIaeTcs. Kak 3T0 MOXHO 0O6bACHNTD?

233.B aBe Konbbl HanUAM XNOPUAHYK KUCIOTY. B nepsyto fobasunu xeneso
Konuuyectsom BelyecTBa 0,01 Monb, a BO BTOPYI0 — Takoe e KONnyecTBo
LUUHKa. B Kakol Konbe peakuus 3aKOHUUTCA paHblue?
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234, 1na KaXpow napbl NpUBEAEHHbIX MPOLECCOB ONpefennTe, Kakom n3 Hux
XapaKkTepr3yeTcs GOMbLUE CKOPOCTBIO: a) pPXKaBreHWe Xenesa Uau noTem-
HeHvie Meaw; 6) ropeHre BoCKa Unv ropeHre 6ymary; B) BbinapriBaHue 6eH-
3¥Ha UnK BbiNapuBaHMe BOAbl. B Kaxgom criyyae noscHWTE CBOW BbIGOP.

235, Ha 3TUKeTKe C MOPOXKEeHbIM Bbl NPOUYNTany MHGopMaLmMio O ero Cpoke rog-
HOCTU U1 YCNOBUAX XPaHEHWA, HO HEKOTOPble MecTa Ha 3TUKeTKe Obinn 3a-
TepTbl: «### Npn TemnepaTtype MUHYC (24 + 2)°C, @@@ npw TemnepaType
MUHYC (18 + 2) °C». Bbl 06paTANCh 3a MOMOLLbIO K MPOAaBLY, Ha YTO nosny-
ynnu oTBeT: «B ogHOM MecTe Tam AOMKHO OblTb HanucaHo “12 mecsaues”,
a B Apyrom — “10 mecAueB”». Kakaa Hagnucb JoOmKHa CTOATb BMECTO CUMM-
BOJOB ###, a KakaAa — BMeCTO @@@? Kak Bbl cuMTaeTe, Kak JONTO MOXHO
XPaHUTb MOpPOXeHoe Npu Temnepatype +20°C?

236. bbino npoBefeHO ABa OMbiTa MO MOMYYEHUIO KNCSIOPOAa HarpeBaHeM Ka-
N NepMaHraHata. B nepsom onbiTe nonyumnu 75 mn KMCNOpoaa 3a 3 MuH,
a Bo BTopom — 100 mn 3a 5 MuH. B Kakom cnyyae CKOpoCTb peakuun Bbiwie?

237. 3a MecsAL [0 Havyana 3aHATUI NabopaHT NPUroToBUS BOAHBIA PacTBOp Mn-
AporeH nepokcuaa, B 1 n kotoporo Haxoawnocb 0,3 monb H,O,. Mepsoro
CEeHTABPA yunTeNbHMLA XMMU OBHAPYXKUNa, YTO KONMYECTBO MMAPOreH ne-
pokcuaa B Koslbe yMeHbLWWNOCh BABOE. Bblumcnunte ckopocTb pasfoxeHns
rmaporeH nepokcuga (Monb/cyTku), cumTasn, yto B MecAue 30 gHein. Kakon
o6bem Kucnopoga (H. y.) Bblaenunca u3 5 n pactBopa 3a 3To Bpemsa?

238.B nepBoii Konbe Mpoucxoauna peakumus Mexpy KanbLuii KapboHaTom
N XNOPUAHOW KUCNOTOW, B pe3ynbTaTe KOTOPOW 3a onpefeneHHoe BpemA
BbIAENNIICA ra3 Maccoi 6,6 T. Bo BTopoit konbe B3avMogencTBoBaan BOfO-
pon 1 MoJ 1 3a TakoW e MPOMEeXYTOK BpemMeHM 06pa3oBancsa MpoaykT
peakumm maccoli 16,64 1. B kakom cnydae peakuusa npoucxoguia obictpee?

239. Cmewwanu Kap6oH(ll) okcma Konmnuecteom BelecTtBa 0,15 Mosib C KUCIOPO-
oM. Yepes 10 cekyHA nocne Hayana peakummn KonmM4yecTBo BellecTsa yrap-
HOro rasa ymeHbwunocb fo 0,1 monb. BblumcnmTe cKopocTb 3TON peakumu.

240.Kak Bbl cuMTaeTe, Mo Kakomy NPUHLMMY BblOMpaloT BeLWecTBa (peareHT
VA NPOAYKT peakuuun) Ana dKCNepuMeEHTaNnbHOro onpeaeneHns CKopo-
CTU XMMYeckoln peakumm? OnuwnTe METOAMKY 3KCrepumMmeHTa u (npu
Heob6xoAMMOCTIN) NPMOOP ANA OnpefenieHns CKOPOCTU XUMMYECKON peak-
LUK @) UMHKA C XNOPUAHOW KUCNOTOW; 6) ropeHnsa cepbl B BO3JyXe.

241. MprBegnTe NpUMepPbl XMMUYECKMX MPOLECCOB, KOTOpble »eflaTenbHo:
a) ycKopATb; 6) 3ameanATh; B) NOAAEPXMNBaTb CKOPOCTb Ha OnpeaesieHHOM
ypoBHe. Kakum 06pa3om B KaXAoM Ciyyae MOXHO KOHTPOAUPOBaTb UK
MEeHATb CKOPOCTb peakuum?

242%, [pepnoxunTe nnaH 3KCNepuMeHTa ANA onpefenieHna CKOpPOCTU XMMuye-
CKOW peakuuun. Kakme namepeHna Bbl JOMKHbI CAenaTb ANA JOCTUXKEHUA
uenn? Kakme daktopbl 6yayT BAUATb Ha TOYHOCTb SKCMEepUMeHTa?

243%*, BcnomHuUTe 13 Kypca GU3NKKU, YTO O3HAYaeT MOHATME «CKOPOCTb ABUXe-
HUA». YTO CXOAQHOrO M YeM OTIMYAITCA MOHATUA «CKOPOCTb ABVXKEHUA
Tena» N «CKOPOCTb XUMMNYECKOW peakLummn»?
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NMPAKTUYECKAA PABOTA Ne 3

BnnsaHmne pasnnuHbix GaKTOpPOB Ha CKOPOCTb XMMMUUYECKNX
peakuun

Ob6opydosarue: MTATUB C TPOOMPKAMU, TOPEJIKA, IIIIATEb.

Pearxmusvr: HC1 (5 % ), IUHK rpadyInpOBaHHBII 1 IIOPOIIKO00Pa3HbII,
00pasIipl JKeJsie3a U MeLu, PacTBOP IuAporeH mepokcuga (5 %),
MnO,, ryunHa A4 BHIABIEHUA HATUUNA KUCI0POAA.

| pasuaa Gezonmacuocru:
® - IS OUBITOB MCHOJB3YITEe HeOOJbINNe KOJUYeCTBA PEaKTUBOB;
« IPY HAarpeBaHUM He MPUKacaiTech PyKaMu K TOPAYUM IIPEIMETaM;
+ ocTeperaiiTech IMOIAJaHMA PEAKTHUBOB Ha KOXKY, OLEXKIY, B IJasa;
IIpU MIONAJaHUM BeIll[eCTBAa CMOUTE ero OOJIbIITNM KOJIUYEeCTBOM BOMBI.

1. IIpomymepyiiTe IIleCTb OAMHAKOBBIX HPOOMPOK. B mpobmprum Ne 1
u Ne 2 majyefite mo 1 MJI XJIOPUAHOIM KHCJIOTEI. B mpobupky Ne 1 momectute
TpaHyJIy IIMHKA, a B N 2 — IIeMoTKY ITOPOoITKa IuHKa. CpaBHUTE WHTEHCUB-
HOCTB BbIZieJIeHUs Bofopoia B mpooupkax Ne 1 u Ne 2. TTosicHuTe HaGII0eHNA.

2. B mpobupxu Ne 3 u Ne 4 HajeliTe mo 1 MJI XJIOPUAHON KUCJIOTHI.
B mpobupky Ne 3 mobaBbTe oOpaserl ;xkejes3a, a B Ipodupry Ne 4 — menu.
CpaBHUTe MHTEHCUBHOCTD BBIZIeJIEHUA BOAOpoAa B mpobuprax Ne 1, Ne 3
u Ne 4. TTogcuuTe HAOJIIOLEHUS.

3. B mpobupry Ne 5 mameiite 1 MJ pacTBopa I'MIPOTeH IIEPOKCHUIA.
Hab6amogaere iz Beigeaerne rasa? HarpeiiTe mpoOupKY IIOUTH 0 KUIIEHU.
Brigensierca gu ras mocisie HarpeBa? OmpenennTe HaIuume KUCJIOPOAA
B MpOOMPKe IIPU IMIOMOIIY TJeroInel Jyunnsl. CresaiiTe BLIBO O BAUSAHUUT
HarpeBa Ha CKOPOCTb PeaKIIuu.

4. B mpobupky Ne 6 HajeiiTe 1 M pacTBopa TMAPOreH Iepokcuma. Jo-
O0aBbTe ImernoTky mauraH(IV) oxkcuma. CpaBHHTE CKOPOCTH BBIAEICHUS KIC-
Jopozga B mpobupkax Ne 6 m Ne 5 (mmocsie marpesa). IloscHuTe HaOJIIOAEHN.

BriBoxa. CresaiiTe 06001Iat0IInii BEIBOJ K IIPaKTUUECKO# pabdore. [lia
9TOr'0 HCIIOJL3yHTEe OTBETHI Ha BOIIPOCHI:
1. Kakwue (paxToOphl U KaK BIKUAIOT HA CKOPOCTh XMMUUYECKOH PeaKkI[uu?

2. IlosacHuTe MexaHU3M BJIUAHUSA HarpeBa U CTeNeHU U3MeJbUeHUS
BeIllecTBA Ha CKOPOCTh XMMHUYECKOH DeaKIINu.

3. Orinuaercsa Ju MeXaHW3M WH3MEHEHUs CKOPOCTU PeaKIuu IIpU
U3MeJbUeHUN peareHTOB M M3MeHeHUU KoHIleHTpamuu? OTBeT MOosCHUTE.

127
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Knaccndukauma peakumm no KONMYeCTBY M COCTaBY peareHToB
N NPOAYKTOB peaKkuunm

IIpyu mayyeHUU XUMUU BHI YiKe
03HAKOMUJIVCH CO MH(zI‘I/IgI/I TUIIAMU . coemmmenms: A + B — C
XUMHUYECKUX peakiuii. B atom ma- . pasmomerna: A — B + C + D
parpade MBI 000OIIMM 3STH 3HAHUA . zamemenus: A + BC — AC + B

U KJaccu(puImpyeM M3BEeCTHBIE BaM . o6merna: AB + CD — AD + CB
PeaKIIuy 110 Pa3IUYHBIM IPU3HAKAM.

Peaxyuu coedunenusn coorBercTByOT cxeme: A + B — C. Haubouiee
XapaKTEePHBIMU ABJIAIOTCA:

* B3amMmojelicTBue mpocThix BemecTs: 2Fe + 3Cl, = 2FeCl,

+ rupparauusa oxcumos: CO, + H,0 = H,CO4

* B3aMMofeiicTBHe KMCJIOTHBIX OKCH0B ¢ ocHOBHEIMU: CO, + CaO =
= CaCO4

Pearxyuu pasnoscenusn coorsercTByioT cxeme: A — B + C + D. Pazio-
JKeHUIO TTOJBEPraloTCs BeIeCcTBa BCEeX M3BECTHBIX BaM KJACCOB COMUHEHMIA:

- xumcmorer: H,Si04 = SiO, + H,0

. I‘I/IJIpOHCI/II[bI Cu(OH)2 = CuO + H,0

+ conu: CaCO, = CaO + CO,T

* OKCHZBI: 2Hg0 = 2Hg + o T

Peaxyuu sameujenusn coo'rBeTCTByIOT cxeme: A + BC — AC + B.
OOBIYHO IIPOUCXOAAT MEXKAY OJHUM IIPOCTHIM U OJJHUM CJIO}KHBIM BEII[€CTBOM:

+ merama ¢ okcugom: 2Al + Fe, 0, = Al,O; + 2Fe

+ MeTaJJI ¢ Kucioroit: Zn + 2HCI = ZnCl + H, T

+ merasn ¢ conpio: Fe + CuSO, = FeSO, + CuJ/

« HeMmeTall ¢ okcumom: C + PbO CcO + Pb

XOTs BCTPEUAIOTCA U PeaKI[UU 3aMeIeHUs MeXXKIY JBYMS CIOKHBIMU
BeIlleCTBAMU, KaK, HallpUMep, PeaKIlud OKCHUIa C COJbIO:

Si0, + CaCO, = CaSiO, + CO,T
Peaxuyuu obmena coorsercrByior cxeme: AB + CD — AD + CB. 9ro

camasi pacIpoCcTpaHeHHAas IPYIIIa PeakIInil Me:KIy CJI0KHBIMHU BeIlleCTBaMMU,
B YACTHOCTU, MEXKIY KHCJIOTaMM, OCHOBAHUAMMU, COJIMU U OKCUIAMHU.

Peammn II0 KOJINYEeCTBY M COCTaBY
peareHToB U IIPOAYKTOB:

Ob6patumble U HeobpaTMMble peakLunm

YacTo HampaBJeHUEe pPeaKIUU 3aBUCUT OT YCJIOBUI ee IPOBEIEHUs.
Hampumep, npu OOBIUHBIX YCJIOBUAX MPOUCXOMUT peaKIIus o0pasoBaHU
KaJbIinii KapboHaTa:

CaO + CO, = CaCO,
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OpHaKO IIpU HarpeBaHUU OO0 BBICOKOM TeMIIe-

Peakmuu mo Bo3-
patypsl (1o 1000 °C) maunHaeTr mpeobsagaTh peak- 5

MOSKHOCTHU TIPO-

nuA pasJjoyKeHUs KaJbluii kapOoHaTa: TeKaHHA B IIPO-
CaCO, = CaO + CozT THBOTIOJIOKHBIX
HaIIpaBJIEeHUAX:
YacTo ciyuaeTcs, 4TO IIPU OGUHAKOBBIX YCJIO- . oGpaTuMbIe;
’
BUAX PEaKIIUA MOKET IPOUCXOAUTH B IBYX IIPOTH . HeoBpaTHMBIe.
BOIIOJIOXKHBIX HAIpaBJIeHNAX. B 4acTHOCTH, IpUBe-
JleHHas BBIIIIe PEAKIVsA B ONIPe/ieIeHHOM MHTepBaJe
TeMIIepaTyp IPOTEKaeT B JBYX HANPABJIEHUAX.
o PeaKumu, KOTopble NPy 3afiaHHbIX YCIIOBMAX NPOTEKAIOT Kak B NPSMOM, TaK

\
-
'Y nB O6paTHOM HanpaBneHMAX, Ha3blBaloT O6paTI/IMbIMI/I.

Iia 3anmucu ypaBHEHME TaKMUX PeaKIIUi BMECTO 3HAaKa PaBEeHCTBA WC-
IIOJIB3YIOT 3HAK 00paTMMOCTH (IIPOTUBOIIOJIOKHO HAIIPABJIEHHBIE CTPEIKN):

CaCO, &2 Ca0+CO,T

Ob6paTuMbIe IPOIEeCChl OUEeHb PACIIPOCTPAHEHBI. ITO AMCCOIUAIINA BOIBI
1 cJIa0BbIX KUCJIOT, B3BaUMO/eliCTBIEe BOAOPOJA ¢ GPOMOM, HOJ0M, a30TOM U IP.

Heobpamumblmu SABASAIOTCS PEAKITUY, TPOAYKTHI KOTOPHIX HE CIIOCOOHBI
pearupoBaTh APYT C APYTOM ¢ 00pasoBaHMEM MCXOMHBIX BellecTB. IlosTomy
B HEOOPATHMBIX PEaKIUsAX BCe PeareHThl B3ANMOAEHCTBYIOT APYT C APYIOM
MIOJIHOCTHI0 C 00pasoBaHMEM IPOAYKTOB PeaKI[UU. BOJIBIIIMHCTBO DPEAKITHIA
B HEOPraHWYECKON XWMHU SBJISIOTCS WMEHHO HeoOpaTUMBIMU (B OT/INUME
OT peakIuii ¢ yJyacTheM OPTaHWYeCKUX BEIleCTB).

Wuorga ommboYHO CUUTAIOT, UTO €CJIN IIPY CANBAHUY PACTBOPOB SJIEKTPO-
JINTOB He BBIZIEJISIETCS I'as, BOJAA UJIN OCAJOK, TO IIPOUCXOIUT o0paTuMas peak-
nmua. Hanpumep, Mex Iy pacTBOpaMu HaTpUil cyab(ara U Kaauii KapooHaTa:

Na,SO, + K,CO, = K,SO, + Na,CO,

Ho B o6paTuMbIX peaxIiusxX IIpeBpallleHus IPOUCXOASIT OJHOBpeE-
MEeHHO B [IByX HAIIpaBJIEHUAX, a B DTOM cJiyuae NpeoOpPas3soBaHUMN BO-
obme wmer. Ilocme cauBanmsa pacrBopoB Na,SO, m K,CO; obpasyerca
pacTBOp, comep:xamuii cmech moHoB Na't, KT, SOi_ , CO%‘ , MEMKIY
KOTOPBIMHY IIOJTHOCTHIO OTCYTCTBYET KaKasd-JIn00 XMMHUUECKasd PeaKkIlus.

Knaccndumkauyma peakumin no tennosomy 3¢pdekry

Kaxkpgaa xuMudeckasa peakIusa COIIPOBOYKIAET-
cA TeImJoBBIM 3((PeKTOM: IIPU XUMUUYECKOM B3au-
MOIENCTBUU TEeILJIOTa MOMKET BBIAEJNATHCA WJIN II0-
TJIONIAThCA. JK30TEPMHUUYECKHE PEeaKI[UU ITPOXONAT
C BBIJIEJIEHUEM TeIlJIOThI, a SHAOTEPMHUYECKUe —
C IIOIJIOLIleHWEeM TeILJIOThI.

Peakuun mo temso-
BOMY 3 deKTy:

* DK30TEPMUUYECKUE;
* DHIOTEePMUYECKUE.
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Knaccmd)vmau,vm peaKLI,VII7I no N3MEHEHUIO CTeNeHn OKUNCIIEHNA

CreneHU OKUCJIEHUS DJIE€MEHTHI M3Me-
HAIT B OKMCJINTEIHFHO-BOCCTAHOBUTEIHLHBIX
peaknuax. Cpein HUX BBIJEJIAIOT:

« mexcmonexkyaaprusvie OBP — asnemen-

Peaknuu ¢ uzmeHeHuem
CTeleHU OKUCJIeHMSI:
* OKHCJIUTEJIbHO-BOCCTAHO-

BUTEJbHBIE!
THI, N3MEHSAIOIINEe CTeleHU OKUCJIeHud, MeXKMOJIEKYIAPHBIE,
colepsKaTcad B COCTaBe PAa3HBIX MOJIEKYJI BHYTPHMOJIEKYJIAPHEIE;
(hbOopMyYyJIBHBIX €AWHUIT). JTO CaMBI pac- * KHCJIOTHO-OCHOBHBIE:
IIPOCTPAaHEHHBIM THUII OKUCJIUTEIbHO-BOC- HeNTpaIu3anuu.
CTAHOBUTEJbHBIX DeaKIIUn:

0 +1 +2 0

Zn+2HCl=ZnCl, + H,

- guympumonexyraprovie OBP — asn1eMeHTHI, MeHAIONINE CTEeIeHU

OKHUCJIEHUSA, BXOJAT B COCTAB OLHOM MOJEKYJbI ((hOPMYIbHON €MHUIIBI):
+1 -2 0 0
2H,0=2H,+0,
XumMnueckue peaKIUU, B KOTOPBIX CTEIEHU OKWCJEHUS DJIEeMEHTOB
He MEHSATCH, ABJISAIOTCSA KUCJIOTHO-OCHOBHBIMU. B KHMCJIOTHO-OCHOBHBIX
pearknuax KUCJOTHBIE BEI[eCTBA B3aMMOJEMCTBYIOT C OCHOBHbIMU. Peak-
Y MOHHOTO O0OMeHA MEXKIY COJIIMH OTHOCSATCA K KHCJIOTHO-OCHOBHBIM,
XOTSA WX OMMCHIBAIOT HE yiKe M3BECTHON BaM TeopHei KMCJIOT U OCHOBAHUM
Appennyca, a gpyrumm, 6oJjiee O0IIUMU TEOPUAMU KUCJIOT ¥ OCHOBAaHUU.
Cpenu KHCJIOTHO-OCHOBHBIX PEaKI[MH BBIAEJIAIOT IPYIIY pPeaxiiuii,
KOTOpbIE HA3BIBAIOT PEAKIUAMUN HeUMmpaau3ayul — 3TO PeaKkIuU B3a-
UMOJENCTBUA KHCJIOT CO ImejodyaMu ¢ oOpasoBaHWEM COJIM U BOJHIL.

IIpumep. KinaccupumupyiiTe npruBegeHHbIe XUMUUECKE PeaKIuu 10
PasINuUYHBLIM KJIACCU(PUKAIMOHHLIM IIPU3HAKAM:

1) H,SO,(pacts.) + 2NaOH(pacrs.) = Na,SO,(pacts.) + 2H,0; AH < 0;

2) COy(r.)+C(rB.)Z22CO(r.); AH > 0.

Peaknus 1 — peaxnusa oomena. OHa IpPOTEKAaeT TOJBKO B OJHOM Ha-
IIpaBJIeHNUU, a CJIeLOBaTEeJIbHO, ABJIsgeTcda HeoOpaTtumoii. Temrora mpu peak-
Y BBIIEJIAETCS, II09TOMY 9Ta PeaKIus ABJIAeTCA sK30oTepMuueckoit. Hu
OJMH BJIEMEHT He MEHsSET CBOIO CTeIeHb OKUCICHNA, 3HAUNUT, OHA ABJIIETCA
KKCJIOTHO-OCHOBHOII, IIPpXYEeM OTHOCHUTCA K PeaKIUAM HeNTpaJIu3aliyin.

Peaknusa 2 — peaknusa coepmueHusa. IIocKOIbKY OHA IPOXOIUT B 000-
WX HAIIPaBJIEHUAX, TO ABJIAeTcA obpaTtumoii. OHa OTHOCUTCA K SHIOTEPMU-
YEeCKUM H13-3a IOTJIOIIEHNS TeIJIOTHI B IPAMOI peakiuu. B xome peaknuun
arombl KapOoHa MEHAIOT CTeNeHb OKHCJIEHUS, II09TOMY OHA SBJISAETCS
OKMCJINTEJLHO-BOCCTAHOBUTEIBHOM, IPUUYEM MEXMOJICKYIIPHOM.




§ 21. Knaccndumkauma XUMUYECKNX peakuui

IS

o

N

v

HCl

CaCO?

KnioueBaa ngen

Knaccudukaumsa Xummyeckux peakumin 3akoyaeTcs B pacnpefeneHun nx Ha
rpynrnbl COrfMacHO onpeferneHHbIM BaXXHbIM Mpu3Hakam. MNpu knaccudukaumm
rmaBHOe — BbISBUTb 3TU XapaKTepHble NMPU3HAKM XUMNYECKO peakuuu.

3agaHunA anAa yCBOEHUA maTepunana

244.Ha3oBUTe NPU3HAKWU, MO KOTOPbIM MOXHO KjaccmouumpoBaTtb XMmmye-
CKMe peakumun. Ha Kakve Tunbl pasgensioT XMMUYeckme peakumm no 3tum
npusHakam?

245. MpuseunTe No OAHOMY NPUMEPY: a) SHAOTEPMUYECKOW peaKkLumn pasnoxe-
HUA; 6) peakuny coeanHEHVA MeXay ra3amu; B) OKUCIUTENIbHO-BOCCTaHO-
BUTENIbHOW peakuun pPasnoxKeHUs; r) SK30TepMUYECKOW peakuum mexapy
TBEpPAbIM U ra3006pa3HbiM BelecTBamy; ) OKUCIMTENbHO-BOCCTAHOBU-
TeNIbHOWN peakummn 3amelleHna MexAay TBepAbIM U XUAKMM BellecTBaMu.

246.Knaccudumumpyinte no pasnnyHbIM MpU3HaKaM ciefyolmne Xummdyeckne
peakumm:

a) N,(r) +3H,(r) & 2NH,(r); AH < 0;
6) 2KMnO (18.) = KZMnO4(TB.) + MnO,(tB) + O,(r); AH > 0;
B) Fe(tB.) + CuSO,(pacTs.) = FeSO,(pacTs.) + Cu(TB.), AH < 0;
r) NaOH(pacts.) + HNO,(pacts.) = NaNO,(pacts.) + H,0; AH < 0;
0) H,00k.) + SO,(k.) = H,50,(x); AH < 0;
e) Cl,(r)+H,0 & HCl (pacts.)+HCIO (pacts.); AH > 0.
247. CocTaBbTe ypaBHEHUA peakuuii, COOTBETCTBYIOLNE NPUBEAEHHBIM CXeMaM:
) A pa3snoxeHne B coefjunHeHne B 3amMelleHune l_ obmeH 'D"

3amMelleHne coegunHeHune HenTpanusaun a3/10XKeHne
6) A w p <A g HEMTPAMBAUNA, - P .

248.0OnpepfenuTe, Kakne XMMUyeckme peakuum n3obpakeHbl Ha pucyHke 21.1.
CocTaBbTe UX ypaBHeHMA 1 Knaccuuumpyinte no pasanyHbIM Npr3HaKkam.

€O, H,S0,

=

Puc. 21.1. MNpumepbl XMMNYeCKnx peakumi

Tembl yueOHBIX IIPOEKTOB IO TeMe «XHMMUYECKHEe PEaAKI[MH»:

IJHIOTEepMHUUECKNEe PeaKIuM Ha cays;kbe y UeoBeKa.
IK30TepMUUECKNEe PEeaKIIUU B JKU3HENeATeJIHbHOCTH JKUBBIX OP-
raHM3MOB.

ITposepvme ceou 3nanus no meme «Xumuueckue peaKuyuu», 8vlnoJ-
HU8 mecmosvle 3a0aHUsL HaA cailme.



TEMA 3. HAYAJIbHbIE MOHATUA
Ob OPTAHNYECKUX COEAUHEHUAX

B sTom pasgene Bbl y3HaeTe...

« 00 0COBEHHOCTAX OPraHNYECKOM XMMUKN 1 OPraHNYECKMX COeANHEHNIA;
« yTO 13 aToMOoB KapboHa 1 MaporeHa COCTOMT MHOMXECTBO BeLLEeCTB;
+  UTO YINMEeBOAOPOAbl — HEe3aMEHMMbIE BellecTBa ANA YenoBeYecTBa;

«  YTO MONUMEPaMV MOXKHO 3aMEHUTbL MOYTK NGO MaTepuan;

«  BCE /I XKMPHbIE Ha OLLYMb BEWEeCTBa ABAATCA XKUPamy;

« Moyemy Kpaxman u BaTa HeClagkne 1 Kak UX caenatb Clagkumu;

« 13 KaKuX BeLLeCTB COCTOAT KMBble OPraH13Mbl;

«  YTO NULLa — 3TO CMECb OPraHNYecKux MosMepos.

§ 22. BBegeHne B opraHU4ecKyo Xummio

Bo3HuKHOBEHME OpFaHVI‘-IeCKOI7I XNMmnn

Bol y)xke 3HaeTe, UTO XMMHUYECKIUE BeIlleCTBAa 00Pas3yIOTCsI aTOMaMU
Pa3INUYHBIX XUMUYECKUX 9JIeMeHTOB. Cpequ BceX XMMUUYECKUX DJIEMEHTOB
oTJesibHOEe MecTo 3aHuMaeT KapbOoH, IIOCKOJBKY OH SBJIAETCS OCHOBOM
MHOJKeCTBa NPUPOSHBIX M CHUHTETUUYECKHX coequHeHuii. Kap6on obpa-
3yeT MeCATKN MUJIJINOHOB BEIeCTB, M3YyUYEeHMEM KOTOPBIX 3aHWMAETCS
0pzaAHUYECKAS XUMUSL.

.\ OpFaHI/ILIeCKaFI XMNA — 3TO pasfen Xmmmu, I/I3yl—la}OLLlI/II7I coeanHeHuA Kap—
- u
'Y 60Ha, NX CBOWCTBA U MeTo bl NoNy4YeHuA.

ITOo ompesieeHNE He ABJIAETCA aOCOJIOTHO TOYHBIM, IIOCKOJIBKY CYIIe-
CTBYIOT coequHeHus KapboHa (yrieKucabli u yrapHblii ra3bl, KapOoHaTHAA
KHCJIOTa, KapOOHATHI U T. [.), KOTOPBbIe IO XapaKTepPy CBOMCTB OTHOCAT
K HeopraHmuecKuM. HO 9TO JHINb JOKA3bIBAET, UTO MPUHIIUIHUAIBLHOM
Pa3HUIILI MEXKAY OPTaHWYEeCKUMU ¥ HEOPTaHWYECKUMM BeI[eCTBAMU He
CYIIIeCTBYET, IIOCKOJIbKY OPTaHWUYECKNEe COeIVWHEHUA MOTYT IIPEBPAIaThCS
B HeopraHwuyecKue, u HAo0OPOT.

OpranuyecKue BeI[eCTBA M3BECTHBI UEJOBEUECTBY C AAaBHUX Bpe-
MeH — 3TO MacJja, BUHHBIA CIHUPT, YKCYCHad KHCJIOTA, caxap, Kpax-
man u npyrue. Ho monroe BpeMsa 3TU BellecTBa MOIJIM IIOJIYYATh TOJIb-
KO U3 JKMWBBIX OPraHWU3MOB (PAaCTeHUHN W JKWBOTHBIX) WJIU IPOAYKTOB UX
JKUBHEAeATEeTbHOCTH M He MOTJM MCKYCCTBEHHO WX CHUHTE3UPOBATH. ITO
00'bSICHAIN Teopuel Butanauama (OT JaTUH. vita — KUBHB), COTJIACHO KO-
TOPOIl OpraHWYecKHre BeIllleCTBa MOTI'YT 00pa30BLIBATHCSA TOJBKO B JKUBBIX



§ 22. BBefieHne B OpraHMYecKyio XMMUIo

M3BecTHbIN HemeLKni XxuMuK. 1o kenaHuio poauTenei 3a-
KOHUMI MeAVLIMHCKNI daKynbTeT MapOyprckoro yHuBepcute-
Ta, XOTA C AeTCTBa yBrieKanca xumuen. Moayyms 3BaHMe [OK-
Topa MeAMLMHbI, BpauyoM He CTas, HO yrosopun bepuenuyca
B3ATb €ro K cebe nabopaHToOM, Nocsie Yero nepekBanuduum-
poBasnca Ha XMuKa. B 28 net ctan npodeccopom, pabotan Bo
MHOIUX yHUBepcuTeTax fepmaHum. bbin aBTOPOM HECKOMbKIMX
YUYe6HMKOB MO XMMUW, MO KOTOPbIM YUUAKC CIIeAYIOLLE MOKO-
neHus. Ho cambiM M3BECTHBIM JOCTMXKeHUEM Benepa 6bino no-
Jly4eHne MOYEBMHbI U3 ammoHui uaHata NH,NCO — nepsbin
B MCTOPUW NCKYCCTBEHHBIN CYHTE3 OpPraHMYecKoro BeLlecTBsa, ®pugpunx Bénep
[aBLWUA Hayano GypHOMY Pa3BUTMIO OPraHUYEeCcKOW XMMUMW. (1800-1882)

opraHmaMax MOJ BO3AeWCTBHEM HEKON «XMU3HEHHON CuJbl». VIMeHHO
mostomy B 1807 romy mBexckuii xumuk Menc fIko6 Beprenuyc npen-
JIOXKMJI HAa3BaHWUe «OpraHnyYecKue» IJisi 0003HAUEHHUS BEIEeCTB, KOTOPbIE
IMOJIy4YaloT M3 JKUBBIX OPraHu3MoB. IlepeBopoT B IIpeacTaBJIeHUU 00 Op-
raHUYEeCKMUX BeIlecTBaxX IPOU3O0IIe]I II0Cje U3BeCTHOrO OonbiTa Ppuiapuxa
Bénepa. B 1828 rogy Bésep u3 HeOpraHUYeCKOT0 COeAUHEeHNs B OOBIYHOM
IPOOMPKEe CUHTEe3UPOBAJ MOUEBHUHY, KOTOPYIO A0 CUX IIOP IOJIyYaJi JUIIb
W3 MOYU U IMOTOMY CUHTANN HUCKJIIOUUTEIHLHO OPTaHNUYECKNM BeIleCTBOM:

NH,NCO - (NH,),CO
AMMOHWI UnaHat MO4YeBMHa
(HeopraHnyeckoe BelecTBO) (OpraHMYyeckoe BeLlecTBO)

W xora moueBumHa ObLIa HEe TAKUM YK W Ba’sKHBIM BeII[eCTBOM, HO
ombIT Bésepa mgokasaji, UTO OpraHMYecKHe BellecTBa MOTYT OOpPasoBBI-
BaTbCA U 0e3 «KM3HEHHOI CHUJIBI». ITO OLLIO KPaxoM TEOPHU BUTAJIM3MA.
ITocne coobmienusa Béaepa MHOTMe XUMHUKU HAYaJW IIPOBOAUTL OIIBITHI
0 IOJYYEHUWIO OPraHUYeCKUX BeIecTB.

Hauangoch GypHOe pasBUTHE HOBOTO Ha-
IpaBJIieHUS — OPTaHWYEeCKON XUMUMH.
Hcropus opranmyuecKkoit XMMUY HACU-
THIBAET MHOT'O BBIIAIOITMXCS UMEH, HO CPeau
BCeX XWMUKOB-OPTAaHUKOB CJIeAyeT B IIep-
BYIO ouepelb OTMETHUTL ABYX — Ppuapu-
xa Kekyne u Anexkcangpa Byrieposa, ubu
MCCJIeTOBaHIA ObLIY HanboIee 3HAUNMbBIMU
IS TIOHUMAaHUS CTPOEHUS OPTraHUYECKUX Puc. 22.1. MouToBas MapKa
BEIeCTB W CTaIrd MOIIHBIM WHCTPYMEH- HemeuKoli nouTtoBoW KOMMaHMK
TOM IJIsI PA3BUTHUSA OPTaHUUYECKOM XWMUU. B yecTb cuHTe3a Opugpuxa Bénepa



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

MNoHaTre 06 OopraHN4YeCKnx BeuwecTtBax

Cerofusa OopraHMYECKMMM HA3bIBAIOT KAaK IIPUPOAHBIE, TAK W CUHTE-
Tuueckue coegunueHus Kapoona. Ix usBecTHO y:ke 6osiee 20 MUJIIHNOHOB.
OpranuuecKue BeIlleCTBa WTPAIOT BasKHYIO POJIb B IPUPOJE, TMOCKOJBKY
ABJAIOTCS OCHOBOI JKM3HM Ha 3eMJie. ITO OCHOBHAA COCTABJIAIONIAS IIU-
MIeBBIX NPOAYKTOB, MX W3JaBHA IPUMEHSAIOT KaK ChIpbe [JIfA M3TOTOB-
JIeHUs TKaHeil, OHM cofep:KaTcsd B COCTaBe PA3JUUYHBIX BUIOB TOILIWBA
(puc. 22.2). CoBpeMeHHbIE CHHTETUUECKIIE OPTaHNUECKe BBICOKOMOJEKY-
JIApHBIE COeNMHEHUS HCIOJNb3YIOT B KauecTBEe KOHCTPYKIIMOHHBIX MaTe-
puaJIoB, IJIA M3TOTOBJIEHUA BOJIOKHA U T. II. MHOrme mM3 HUX IO CBOUM
CBOICTBAM IIPEBOCXOAAT IPUPOAHBIe anasoru. OprannyecKue coeIuHeHMU s
SABJSIOTCS OCHOBHBIMM KOMIIOHEHTAMMU JIEKAPCTB, MOIOIIIUX CPEICTB U IP.

ITouemy mmenno KapOoH ABJIAeTCSI OCHOBOW OPraHMYECKUX BEIIeCTB?
B orinume or Apyrux XMMHYECKUX 3JeMeHTOB, KapboH MoxxeT oOpaso-
BBIBATH OI'POMHOE UMCJIO COeIMHEHUM, UTO OOYCJIOBJICHO ABYMS BAKHBIMU
CBOMCTBAMU €r0 aTOMOB:

- atrombl KapboHa MOryT 00pa30BbIBATH MEXKAY COOOM MPOUHBIE XUMI-
YeCKUe CBASU U COeIUHATHCA B JOCTATOYHO AJMHHBIE KapPOOHOBHIE IIEIN:
HepasBeTBJIEeHHbIE, PAa3BEeTBJICHHbBIE U IUKJINYECKUE;

- arombl KapO6oHa MOT'yT 00pa3oBBIBATH MEKIY COOOM 1 ¢ aTOMaMU IPYTUX
9JIEMEHTOB CBA3U PA3JINYHON KPATHOCTU — OJWHAPHBIE, JBOMHBIE U TPOWHBIE:

O —(—(— ~ Cs -
|| C—C—C—C AN c T SC
—C—C— L] c=C —C=C— [
[ —C— / N\ /C\C//C\
Hepa3BeTB- pa3BeTBJ/IEHHAA uenb C ,D,BOVI- uenb C Tp0I7I- umKnmnyeckan
NeHHaA uenb uenb HOW CBA3bIO HOW CBA3bIO Lenb
a 6 8 2

Puc. 22.2. OpraHuyeckre BewecTBa: d — MPOAYKTbl MUTaHWA; 6 — NeKapCTBEHHble npena-
paTbl; 8 — CTPOUTENbHbIE MaTepuasibl; 2 — TOMANBO ¥ CMa3oyHble MaTepuarnb



§ 22. BBefieHne B OpraHMYecKyio XMMUIo

Bblgaownnca HemeuKnn XMMmnk-opraHunk. Msyvan apxm-
TEKTYpy, HO mocne nekuuin Jlnbrxa 3auHTepecoBanca Xxu-
Muen. Pabotan B yHuBepcuteTax [Mapuixa, lenpenbbepra,
leHTa, a B 36 net ctan npodeccopom BoHHCKOro yHUBepcu-
TeTa, rge paboTan 4o KoHUa Xu3HW. HayuyHas feATesbHOCTb
6bl/1a NOCBALLEHA TEOPETUYECKOW U CUHTETMYECKOWN OpraHu-
yeckor xumun. CUHTE3MPOBaNn U YCTAHOBMSI CTPYKTYPHble
dopmynbl MHOFMX NPUPOAHBIX BewecTs. MNepBbiM BblcKa3an
MHEHME, UYTO BaJIEHTHOCTU 3/IEMEHTOB ABMATCA LeNbiMu
yncnamu, KnaccuduumpoBan BCe 3MEMEHTbI MO BafeHTHO-
CTW, 3aN0XWUJT NMOHATME O BAaNIEHTHOCTY Kak O GyHAaMeHTasb-
HOM CBOWCTBE aTOMOB (TEOpUI0 BaneHTHOCTW). DTa Teopwua
6blla OCHOBOW TEOPUM XMMMUYECKOTo CTpoeHusa byTneposa.

®puapux ABrycr
Kekyne ¢oH Lltpa-
AoHuy (1829-1896)

Oprannueckue BelIeCTBa 00/1aJal0T HEKOTOPHIMH OOIIIUMYU CBOICTBAMU:

cocroar us aromoB Kapbona, I'maporena, uacto comep:katr Hurpores,

OxcureH, X0OTA MOTYT COJEP:KaTh aTOMBI UM APYTUX BJIEMEHTOB;

CJIa6OHOJIHpHI:Ie KOBaAJICHTHBIE CBSA3U;

arombl KapboHa B MOJIeKyJax COeIUWHEHBLI B Pas3jIMUHbIE IIeIln;
MeXKJy aToMaMM B MOJIEKYJaX IPEeUMYIIeCTBEHHO HeIOJIAPHBIEe MU

UMeIOT IPEeuMYIeCTBEHHO MOJIEKYJISAPHOEe CTPOeHUe, MO3TOMY IJIA

HUX XapaKTEePHBbI HU3KMNE TeMIlepaTyphbl IIJIaBJEHUA 1M KUII€HUA;

OOJILIITMHCTBO 13 HUX He PacTBOPAIOTCA B BOJE, ABJIAIOTCA JIETYyUNMN

SKUAKOCTSAMU WUJIN JIETKOIIJIABKUMU TBEPABIMU BeII[eCTBAMU, MHOTHTE
U3 HUX Tra3000pa3HBbI IPU HOPMAJBHBIX YCJIOBUAX;

HE3JIEKTPOJINTaMM ;

BbigatoLwminca xummK, akafeMuk Metepbyprckoin akagemmm
HayK. CHauyana yBnekasnca 6ruonorven, Ho Nog BANAHMEM NeK-
LMiA 3MHVHA 3aMHTEPEeCcoBasCcA XMMUen. B 26 neT 3alyutmn foK-
TOPCKYI0 AnccepTaumio, a B 29 neT ctan npodeccopom KasaH-
CKoro yHuBepcuteTa. B 1868 rogy ¢ nogaum MeHgeneesa 6bin
n3bpaH npodpeccopom CaHkT-lNeTepbyprckoro yHMBepCuTeTa.
B 1861 rogy (B Bo3pacte 33 net!) cpopmynmpoBan OCHOBHble
MOMOXKEHVA TEOPUN XUMMNYECKOTO CTPOEHMA OpraHUYecKnx
coeauHeHun. A. M. byTnepoB — ocHoBaTefb M3BECTHOW Ka-
3aHCKON («BYTNepoBCKOI») LWKOJbI XMMUKOB-OPraHUKOB, cpe-
An KoTopbix B. B. MapkoBHIKoB, A. M. 3anLies, A. E. DaBopcKuii.

paCcTBOPpMMBIE B BOJ€E OpPraHn4YeCKNe COeJUMHEHUA OOBIUHO ABJIAIOTCS

MIPEeNMYITECTBEHHO SBJIAIOTCA TOPIOUYMMHU BeIeCTBaMU;
npu HarpeBanuu Bbilie 300°C 00BIUHO pas3jararTcHd.

AnekcaHgp Muxaii-
nosuy bytnepos
(1828-1886)



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

Knaccmcbvmau,vm OopraHN4YeCcKnx COGD,I/IHeHI/IIh

A n3yyeHUsA OpPraHUYECKUX BeIecTB YAOOHO KJiacCU(PUIIMPOBATH
WX II0 CTPOEHUIO WJIU CBOMCTBAM, MOJAOOHO TOMY KaK KJIacCU(PUIIUPYIOT
Heopraumnueckue BerlecTBa (cxema 1, c. H).

- IIo comep:kaHUI0 XMMHUYECKUX IJI€MEHTOB

IIpocreiiliue opranmuecKkue COeTMHEHUS COMEPIKAT TOJBKO IBa dJie-
meHTa — Kapbou u I'maporeH, mx Ha3bIBAIOT yrieBomgopomaMu (OT ABYX
CJIOB — «yIJIePOO» W «BOAOPOI»), UACTO OPTaHHNYECKIE COeIMHEHUS CO-
nep:kat atrombl OKcurena uiau Hutporera. IIOCKONBKY 9TH UeThIpE dJie-
MeHTa 00pas3yioT MOYTU BCe OPraHWUYECKHe COeIMHEHU:A, COoAepKalluecs
B JKVMBBIX OPraHM3MaX, WX HA3BIBAIOT IJEMEeHMAMU-OP2AHO02EHAMU .

OpraHnyeckune coeguHEHUA |

v v v

OKcureHcogep»xawume HutporeHcopepxawue
Yrnesopgopopbl AepXaly P AepMary
coeguiHeHunA coeAnHeHuA
Copepxat atombl C, H Copgeprkat atombl C, H, O Cogeprkat atombl C, H, N,
HekoTopble cogepxat O
MpepcraBurenu: MpepacraButenu: MpepacraButennu:
HacblILL€HHbIE N HEHaCbILLEH- CNNPTbI, KNCNOTbI, XKNPbl, AMUHOKUCIOTbI, 6enkun
Hble yrneBofopPOabI yrneBofpl

- Ilo HanmWMuuI0 KPATHOI CBA3U Me:kay aromamu Kap6ona

| Oprauvmecxlne BeljecTBa |

g | )

HacbiuweHHble HeHacbiweHHble
B yrnepogHon uenn B yrnepogHon Lenu npucyTcTBYIOT
TOJSIbKO OfiIHapHbIe CBA3M [IBOVHbIE 1 TPOWHblE CBA3N
c-C C=C c=C

B mMoneKkynax HeKOTOPbIX OpPraHMYeCcKUX COefVHEHU cofepXKaTcA onpeneneH-
Hble TPyMnMbl aTOMOB, ABMALMECA XapaKTEPHbIMU AN BCEX COEAUHEHUI 3TOTO
Knacca. VIx Ha3blBaloT XapakmepucmuyHsiMu (Mnn GyHKUUOHATbHIMU) TPYMMAMN.
Y yrneBofopofoB TaKue rpynmnbl OTCYTCTBYIOT, rpynna atomoB —COOH o6s3a-
TENIbHO COAEPXUTCA B MOJIEKYNlaX OpPraHUYecKnX KUCIOT U ABASETCA XapaKkre-
pYCTUYECKON ANl KapOOHOBbBIX KUCMIOT.



§ 22. BBefieHne B OpraHMYecKyio XMMUIo

Mo Hannumio XapaKTePUCTUYECKMX FPYMNM Pa3nMyaloT cieaytolme Knaccbl opraHmye- @
CKUX BeLlecTs:

* YrNeBOAOPOAbI: XapaKTepucTuyeckne rpynnbl OTCYTCTBYIOT;

+ CNNPTbI, B MOMNEKYlax KOTOPbIX eCTb rmapokcunbHaa rpynna —OH;

+ Kap6OHOBbIE KNUCNIOTbI, B MOJEKY/ax KOTOPbIX eCTb KapboKcunbHas rpynna —~COOH;

+ AMMHOKUNCNOTbI, B MOJIEKYNax KOTOPbIX eCTb KapbokcunbHasa rpynna —COOH v amu-
Horpynna —NH,,.

Koneuno, mpusefeHHble KaacCu(UKAIUN HE OTPAKAIOT BCErO Pa3HO-
o6pasusi OpraHUYeCcKUX COeIUHEHUI, HO UMEHHO 9TH BelllecTBa BbI Oynaere
usyuath B 9 Kjyacce, a ¢ IPYTMMU O3HAKOMUTECH IIPU JAJbHEUIIEM H3yde-
HUU XUMUH.

”
o

e KnioueBaa mnpgen

MNpeomeTom M3yyeHUA OpPraHUYeCKom XMMWUW ABAAIOTCA OpraHuYeckme coepu-
HEeHUA, NX npeBpaieHna n MeTonbl NonyyeHus. K OopraHn4yeCcKkMm OTHOCATCA
BelecTBa MPUPOAHOIO U CUHTETUYECKOrO MPOUCXOXAEHNA, 06pa3oBaHHble
atomamu Kapb6oHa.

0 KOHTpOﬂ bHbl€ BOMNPOCHI

249. Y70 n3yyaeT opraHmyeckasa xmmmua?

250. Kakumy 6binn B3rnsAAbl CTOPOHHUKOB TEOPUM BUTaNM3Ma Ha mnosyyeHue
OpraHMyecKnx BeLlecTs?

251. Y70 CTano nMnynbCcom AnA pa3BUTUA opraHuyeckon xmmumn? Moyemy?

252, Kakue BelyecTBa Ha3blBalOT opraHuyeckummn? MNpueeante npumepbl opra-
HUYeCKNX BELeCTB.

253. ChopmynupyinTe OCHOBHbIE Pa3NUUA MeXAY OpraHMYecKMM U Heopra-
HUYeCKMMM BelleCcTBamu.

254, Kakne xummnyeckmne snemeHTbl COAepaTcA B OPraHNYecKmx CoeAnHeHnAx?

255. Kakne ocobeHHocTy KapboHa 06ycnoBnMBaloT CylecTBoBaHMe 60MbLLIOro
KOJIMYeCTBa OpraHNYecknx coegnHeHnin?

256. o Kakmm npu3sHakam KnaccnduumpyoT opraHmyeckme coegnHeHma?

s

3apjaHnA gna ycBOeHMA mMaTepuana

257. Camoe NpocToe opraHnyeckoe BelwecTso — metaH CH,. K kakum rpynnam
OpraHMyecKknx CoeIMHEHNN OH OTHOCUTCA?

258. [laHbl popmynbl Tpex yrnesogopopos: CH,—CH,, CH,=CH,, CH=CH. Mpeg-
NnoxuTe cnocob Knaccndukaumm 3TUX BeLecTB No PasMyHbIM NPU3HaKaM.

259. Kak Bbl cunMTaeTe, Noyemy opraHMYecKylo XVMUIO BblAeNAT B OTAENbHbIN
pa3sgen?

260. Hangnte B OMONHUTENbHbBIX MCTOYHMKAX pa3/inyHble onpenenieHna opra-
HUYECKON XUMUN. YeM OHM OTNNYAIOTCA OT ONpefeneHns, NpUBeAeHHOro
B naparpade? Kakoe 13 HuX, NO BalleMy MHeHuo, Hanbonee TouHoe?
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BcnomHuTe:

+ Kak COCTaBAT 3NeKTPOHHO-rpaduyeckme popmynbl monekyn (§ 2);

*+ YTO CPaBHWTb MAOTHOCTb rA30B MOXHO, BbIYMC/IVIB OTHOCUTENbHYIO MIOTHOCTb rasa,
paBHYI0 OTHOLUEHWNIO MONEKYNAPHbIX Macc rasos (Mpunoxexne 1).

MonekynAapHasa n CTpyKTypHasa ¢opmynbl meTaHa

Bbl y:Ke 3Haere, UTO IMPOCTEHINME OpraHWYECKHEe BeIecTBa — BJTO
YIJIEBOLOPOALI, COCTOAIIE M3 ATOMOB TOJLKO ABYX 3jJeMeHTOB: Kapbona
u 'maporena. Cpeau yriieBoJOPOJ0B HPOCTEHIIIUMU COEAUHEHUSIMU SBJIS-
IOTCSI HACLLULeHHble Y2ae6000p0dbl, AU aIKaHBbI.

Moserkynsapuas popmyna merana — CH,. B ero mosnerysne uersipe
aroma I'maporeHa coeJuHEHbI KOBAJEHTHLIMU CBA3AME ¢ aTomoM KapOoHa,
M CTPYKTYpHas (popMyjia MeTaHa MMeEeT BU[I:

i
H—(|J—H
H
Y Kapboua u I'maporena 6/in3Kue 3HaAUEHUS 3JIEKTPOOTPUIIATEILHOCTH

(2,55 m 2,20 coorBercTBeHHO). [[0ATOMY CBA3H MEKIY HUMU SABJIAETCS
K08aJeHMHOU HenosapHoii. MojieKya MeTaHa TaKiKe HenoJsapHA.

CTpoeHne monekynbl metaHa. OCHOBHOe 1 BO30yXaeHHOe
COCTOAHMA aToMa KapboHa
B mosekyae merama uernsipe c¢Bsasu C—H — »3To KoBajleHTHBIE CBA3U,

I peanns3aluy KOTOPBIX Heo0X0oamMO o0pas3oBaHHE UeThIpeX OOIUX
9JIEKTPOHHBIX IIap:

‘H
‘H H

BcnomuwuTe, uTo B 00BIYHOM (OCHOBHOM) COCTOSTHUM Ha BHEIITHEM 9Hep-
reTuyecKkoM ypoBHe aToma Kap6oHa cofepsKUTCs YeThIpe SJIeKTPOHA: OgHA
mapa Ha S$-OopOWMTAa W W JBa HeCIapeHHBIX 3JeKTPOoHA Ha p-OopOUTAIAX.

B rTakom cocrosrnum arom KapOonHa MoxxkeT 00pasoBaTh TOJBKO IBe
KoBaJIeHTHBIE cBsa3u. Ho s o6pasoBaHus UeThIpeX CBs3eil HAa BHEIHEM
YPOBHE MOJIXKHO OBITH UeThIpe HeCIIapeHHBIX 9JeKTpoHa. IlosTomMy aTom
Kap6ona moruomniaer HeOOJIBIIIOE KOJIUYECTBO SHEPTUU U IEPEXOTUT B 803-
0yscdenHHOe COCTOSTHYE, B KOTOPOM OJWH JIEKTPOH C S-OPOUTAIY IEPEXOIUT
Ha CBOOOIHYIO p-OpOUTAJb.
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Puc. 23.1. B atome Kap6oHa B OCHOBHOM COCTO- a 6

AHWK s-opbuTanb 1 Tpu p-opbutany pacnonara- Puic. 23.2. Vi3meHeHHble opbuTtanu BHeLl-

I0TCA TaK, YTO AAPO aToMa COBMafaeT C LIeHTPOM Hero 3HepreTNYeCcKoro ypoBsHA (a) 1 ux
Kaxgon opbutanu. Mpn TakoM pacrnonoxeHnm pacnonoxeHne B atome KapboHa B BO3-
s-opbuTanb HeJOCTYyMNHa 1A NepeKpbIBaHUA 6y>geHHom cocToAaHuM (6)

c z[NJ[T]T] | G 2 [T T]T]T]

p
! 1
S S
OCHOBHOE COCTOAHUE BO36y)KAeHHO€ CcoCToAHNE

6

Ho pgaxe mpu TakoMm mepexofie dJIEKTPOHA OfHA S-OpOUTaNb W TPU
p-opOuTaIM BHEIITHETO YPOBHS HE MOT'YT 00pa3oBaTh YeThIpe CBSI3U, IOCKOJIb-
Ky S-OpOHTAJIb IIPOCTPAHCTBEHHO HEAOCTYIIHA [IJIs IIePeKPbIBaAHIA C opouTa-
JamMu apyrux aromoB (puc. 23.1). MmeHnuo mosTomy, Korma atrom Kap6Gona
MepexoquT B BO3OYIKIEHHOE COCTOSIHUE, BCe UeThIpe OPOUTATIM BHEIITHEro
SHEPTeTUUECKOTO YPOBHA 00peTaoT OUHAKOBYIO 9HEPTHUIO, a CJIe0BATeIbHO,
u ¢opMy (HeCHUMMETPUYHOM 00beMHOM BocbMepKu) (pruc. 23.2, a) u opueH-
TUPYIOTCS ysKe mo-apyromy (puc. 23.2, 6): OHM HAIIpaBJIEHLI K BEPIIMHAM
MIPaBUJILHOU TPEeyTOoJIbHOM mupamMuzsl (Terpasapa). Ilpu Taxkoi hopme m opu-
eHTanuu Bce opouTaau aroma Kapboma B BO30YKIEHHOM COCTOSIHUU 6e3 orpa-
HUUYEHU MOTYT IIePEeKPBhIBATHCSA C OPOUTANAME APYTUX aToMoB (puc. 23.3).

ITpu obpasoBaHNM XUMHUUYECKUX CBA3el Mexxay aromamu Kapbona u I'u-
IPOTeHAa STU CBSA3U TaKiKe HAIpaBJIeHbI K BEPIIIMHAM TPEYTOJbHOM ITMPaMUIbI
nox yriiom 109,5°, mosToMy MOJIEKYJIBI MeTaHa MMeT (hopMy TeTpasipa
(puc. 23.4).

Puc. 23.3. MepeKpbiBaHNe opbutanein Bos- a 6
6yxpaeHHoro atoma KapboHa ¢ s-opbutanamu  Puc. 23.4. Moaenu monekynbl MeTaHa: d —
aTtomoB [MaporeHa B mMorneKyne MeTaHa WwapoBsas; 6 — LWapocTepKHeBasn
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M3meHeHne GopMbl U OpUEHTALMM aTOMHbIX OpbuTanein
npu nepexope aToMoB B BO30YXEHHOE COCTOAIHME Ha- >
3blBaloT 2ubpudusayueli, a opbutanu, nopsepriinecs \)_,_ @ —>
N3MeHEHUAM, — 2ubpudU308aHHbIMU. Mpy 0bpa3oBaHMN

MOJIEKYSl MeTaHa U3MeHAIOTCA OfHa s-opbuTanb 1 Tpu =
p-opbutanu, NosTomy Takoe cocTosHue atoma Kap6o- p 3
Ha Ha3blBalOT SP3-TMOPUAN30BAHHBIM (CM. PUCYHOK). P
Tpu ofuHakoBble p-opbutany B atoMe KapGoHa B OCHOBHOM COCTOAHWUM [OMK-
Hbl ObITb PACMONOXeHbl TaK, YTOObl ObITb MaKCMMaNbHO YAaneHHbIMW Apyr
oT pgpyra. V/IMeHHO MO3TOMy p-0pOWTanM PacnosIoKeHbl MO B3aUMHO Nep-
NeHAUKYNsApHbIM ocamM (puc. 23.1). B BO36Y>KAEHHOM COCTOSIHUM OAMHaKO-
BbIX (rMOpUAU30BaHHbIX) OpOWTaneil ye YeTbipe, U OHU TakKe HOMKHbI ObITb
MaKCUMaJNibHO OTAaneHbl Apyr oT Apyra. VIMEHHO 3TMM K OObACHAETCA TeTpa-
34pUYECKas OpUeHTauusa Sp>-rMbprAN30BaHHbIX opbuTanei. fAsneHne rmbpu-
OM3aummn obbAcHAET GOpMYy KaK OpraHuMuYecknX, Tak U HeopraHuyeckrx Mone-
Kyfl, HO 06 3TOM Bbl MOApPoO6Hee y3HaeTe MpU YrybrneHHOM W3YyUYeHUU XUMUW.

S

A A A A

Du3nueckne CBONCTBa MeTaHa U PacnpoCTpaHEHHOCTb B npupoae

MeraH — mpu OOBIUHBIX YCJIOBUSAX OECIIBETHBIN ras3 6es 3amaxa; IJIOT-
socTh ipu 0°C pasHa 0,7168 xr/m3, HepacTBopuMsIii B Boge (0,02 r me-
Tana B 1 Kr Bogel mpu 25°C), mpu CUJIBHOM OXJIaXKJeHUM IIpPeBpaliaeTcs
B JIETYUYIO JKUAKOCTDb (¢, = -161,6°C), a npu majabHeHIIeM OXJaKIe-
HUU — B OecuBeTHble Kpucrasnsl (¢ = —182,5°C).

IIpu Koumenrpanuu B Bosxyxe orT 4,4 mo 17% wmeran B3pwIiBaeTcHd.
MeTan sBIsieTCa OCHOBHBIM KOMIIOHEHTOM IIPUPOJHOTO Tasa, KOTOPHIM
MBI TTIOJIB3yeMCA B OBITY, ¥ OTOMY yTeUYKa rasda MOKET IOBJEUDb OIlacHbIe
mocyenctBus (puc. 23.5). M3-3a oTcyTcTBUS y MeTaHa 3alaxa BbIIBUTH

ero yTeuKy ObLIO ObI HEBO3MOJKHO,

MO9TOMY K TPUPOAHOMY Tasy elre

B MOMEHT JOOBIUM HOOABJISIOT CIIe-

IMUajJbHBIE BellecTBa ¢ 3armaxoM (010-

pauTbl). OGBIYHO ATO OpPraHUYECKUe

BeII[ecTBa KJacca MepPKaIlTaHOB C Xa-

PaKTEepHBIM 3allaXoOM TYXJOTO Msca.

MeTaH HeTOKCHMUYeH M B MAaJbIX

KOHIIEHTpAIuAX Oe3omaceH s dye-

JIOBEKAa, HO IIPU 3HAYUTEJIbHOM CO-

mep:xaHus ero B Bodgyxe (25—30%)

Puc. 23.5. Mocneactsua B3pbiBa npupog- — 1CJI0BEK MOJKET IOTEPATH CO3HAHIE
HOrO rasa B MHOTO3Ta)KHOM KWU/IOM [OMe, " yMePEeTh, IIOCKOJBKY METaH HE II0M-

13 okTAbpsa 2007, r. AHenp Jep)KuBaeT ObIXaHWUdA.
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Meran — onuH U3 TapHUKOBBIX I'a30B, II0-
CKOJIBKY OH BBI3HIBAE€T HAPHUKOBBINA 3(PEKT,
mpuYeM Jaske CUJIbHee yrieKucjaoro raza B 20—
25 pas. B mociemHue roabl KOHIIEHTPAIIAA Me-
TaHa B BO3JyXe CYIIECTBEHHO YBEJIUUNBAETCH
BBUJY MHTEHCUBHOTO PAa3BUTUA >KUBOTHOBOJ-
CTBa: KaKJad KOPOBA 3a CYTKU BBIAEJISAET OKO-
g0 300 o1 meTaHa, a MUPOBOE IIOTOJIOBbE KOPOB
HacuuTsIBaeT 0osee 1,5 MJIH, HE CUMTASA OCTAJIb-
HOT'O KPYIHOTO POraToro CKOTA.

Meran — pacmpocTpaHEHHOE B HIPUPOIE
BelliecTBO. ETo cozepskaHme B IIPUPOAHOM rase
cocraBasger 77-99%, B momyrHOM He(TAHOM
raze — 31-90%. Takske mMeTaH COAEPIKUTCS
B COCTaBe PYJHUUYHOTO M OOJIOTHOTO T'a30B.

B Vkpawmne samacbl mMeTaHa B BHIe OPUPOTHOTO rasa OIEHUBAIOTCSA
mpuMepsHo B 1,5 Tpar M3 (28-e MecTo cpemu Bcex crpaH Mupa). Camble
KPYIIHbIE MECTOPOMKIEHUA rasa cocpenoToueHbl B [lHempoBcKo-I[oHEIKOM
HedTerazoHocHoM peruoHe u B IIpukapmarbe. MecToOpoKJeHNA IPUPOSHOTO
rasa ecTb Ha pPaBHUHHON uyacTu KpbIMCKOro mosyocTpoBa M B UepHOMOp-
ckoM u AzoBckoM mrenbdax. Ilo MHEHUIO CHeIUAJINCTOB, YKpauHa MMeeT
TIePCIIeKTUBBI OOBIUM IIPUPOJHOTO Ta3a MUPOBOTO MaciiTaba B CEeBEPHOM
yacTu YepHOMOPCKOTO Itesibda, rae, BOSMOYKHO, COCPEJOTOUEHO KPYITHEHIIIee
MECTOPOJKIeHMEe IIPUPOLHOTO Tada IOk JHOM YepHOro Mops.

B Goabiinx o0beMax MeTaH TPAHCIIOPTUPYIOT II0 TpyOompoBomam. Me-
TaH MOYKHO XPAHUTH IIPY MIOBBIIIIEHHOM JAaBJIEHUY B CIIEIIAAJIBHBIX CTATBHBIX
Oa/IsToHaX, OKpPAIlleHHbIX B KpacHBIN 1iBeT (puc. 23.6).

3HauUNTEJIbHOE KOJIMUYECTBO METaHAa HAaXOAUTCA HAa 3eMJie B BHUIE TaK
Ha3bIBAa€MbIX Ta3oTUApPaToOB (IIPOAYKTOB coedWMHEHUWA C Bojmoii). Tawrue
COEUHEHUA CYIIECTBYIOT TOJHLKO IIPU HU3KON TeMIepaType M BBICOKOM
IaBJIEHUU, IOATOMY BCTPEUAIOTCS NMPEUMYIIECTBEHHO B CEBEPHBIX MOPAX
U 3ajieraioT Ha ryiyOmHe OKoJo 1 KM. 3amachl TAKOTO MeTaHa OIleHUBAIOT
B 100 pas GoibIlle, ueM 3allachbl BCeX Pas3BeJaHHBIX HA CErOAHS MeCTO-
POKAEHU IPUPOSHOTO rasa.

Puc. 23.6. CtanbHble 6anno-
Hbl C METAHOM OKpalUMBatoT
B KpacHbIN LBeT

- Boibop MepKanTaHa Ans MpUAaHWsA 3amaxa MeTaHy He CJlyyaeH: 0bOoHAHUe ude-
JIOBEKA MOXET BOCMPUHATb 3amax MepKanTaHa, faxe ecivm B 1 1 Bo3gyxa ero
6ynet Bcero nuiwb 107'° monb. B Takoil KOHLEHTpauumn gaxe cobaka He cnocobHa
MOYyBCTBOBATb €ro 3amax.

« B YKpaviHe ra3oBoe (C 1CMoJsIb30BaHNEM MeTaHa) OCBELLEHME YL, BNEPBble Oblio
BHefpeHo Bo JIbBose B 1858 rogy, a 3atem noasunocb B Ogecce, Xapbkose, Knese
1 YepHosLax. Mo3xe B 3TUX ropofax ras Hayanu UCronb3oBaTh B KaUeCTBe TOMMBa.
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lazormapatbl ABNALTCA KraTpat-
HbIMW CcOoeAuHeHUAMN (0T naTuH.
clathratus — TO, UTO 3aKpbITO pe-
LIETKOW, MOCAaXeHO B KNETKY), UK
coefiHEHNAMU BKJoYeHnA. Kna-
TPaTHLIMU Ha3bIBAOT COeAVHEHNS,
B KOTOPbIX HeboMblUMe MONeKybl,
TakKMe KakK y MeTaHa, HaxoasaTcs
B MONOCTAX MexAy MoJsieKynamm a 6

Xnakon BoAabl (Kak MokasaHo Ha BHewHnn Bup Knatpata metaHa (a) u ero
PUCYHKe) U PaKTMUeCKn ABNAIOTCA cTpoeHue (6) (KenTbiMu NMUHUAMN 0603Ha-

ra3oBbiMu rugpatamu. Takme co- YeHbl BOJOPOAHbIe CBA3M)
e[IVIHEHVA XapaKTepHbl AN MHOIX

ra3oo6pasHbIX BeWecTB, B YaCTHOCTV METaHa, HO OHW YCTOWUMBbLI TONbKO Mpwu
BbICOKOM [aBNeHuUM 1 HU3KoM TemnepaType. Mpu nornagaHuy rmgparta mMeTaHa
B 0OblUHble YC/IOBMSA OH pasfiaraeTcs Ha ra3oobpasHblii MeTaH U XMUAKYI Bogy.
OaviH 06bem ruapaTta meTaHa MOXeT BblgenuTb 160-180 06bEMOB UMCTOrO rasa.

P
o
|

2/

S

KnioueBasa npgen

YrneBogopoabl — MpOCTeNmne opraHMyYeckrie BewecTsa, CoCToAWme 13 aTo-
moB Kap6oHa u lmaporeHa. MeTaH — NpocTenwnin yrneBogopoga.

KoHTponbHble BOMpPOCHI

261. HanvwmTe CTPYKTYPHYIO 1 SNeKTPOHHY popMynbl MeTaHa. HasosuTe Tvn
CBA3M B MeTaHe.

262.Yem OTNMYAOTCA OCHOBHOE 1 BO3OyX[eHHOe cocToAHMA aToMoB Kapbo-
Ha? Kak 3TO CBf3aHO C BO3MOXHOCTbIO 0OPa30BaHUS MOMEKY/bl MeTaHa?

263. OnuwnTte ¢pU3Myeckme CBONCTBa MeTaHa.

264.[1nA yero B NPUPOAHDBIV ra3 fJo6aBNAOT BelecTBa ¢ CUbHBIM 3anaxom?

3apgaHua gnAa ycBoeHus maTepuana

265. OnpepfenuTe, BO CKOSIbKO pa3 MIOTHOCTb MeTaHa 6onblue (MeHbLUe) BO3Ayxa.

266. icnonb3ya nHpopmauuio naparpada, BbIYACANTE MACCOBYIO AOMIO MeTaHa
B ero HacblweHHoM npu 25°C pacTBope B BoAe.

267. NMpwn Temnepatype 0°C pacTBOPMMOCTb MeTaHa B Bofe coctaensaeT 0,04 r
Ha 1 Kr Bofbl. Bbluncnmte o6bem meTaHa, KOTOPbIA MOXHO BblAeNUTb 13
HacCbILEHHOro Npu Takow TemnepaType pactBopa maccom 1000 Kr.

268. Bbluncnute MUHMManbHbLIN 06bemM MeTaHa, KOTOPbI AOMKEH BblTeYb U3
6bITOBOM ra3oBoy neun, YTobbl BO3AYyX Ha KyXHe CTan B3PbIBOOMACHbBIM.
CuuTanTe, 4YTO M/IOWAAb KyXHW cocTaBnseT 10Mm?, BbicOTa MOTONKA —
2,5 m, a paBneHve Ha KyxHe He meHAeTcA. [lpyrne AaHHble HaguTe B TeK-
cTe naparpada. (NMoMHKTe, UTO yTeuka lob6Oro KonmMyecTa rasa ABnAeTCA
KpalHe onacHon cutyauuen!)



§ 24. TomMOnOrM MeTaHa — HacblleHHble YreBOAOPOAbI

269. B 2015 rogy notpebneHne NPUPOAHOro rasa B YKpauHe COCTaBUNIO OKOJNO
34 mnpg M3 B rof. Hanaute B TekcTe naparpada Heobxoaumyio MHGOPMaLInIo
N paccumTanTe, Ha CKOMbKO JleT YKpauHe XBaTUT COOCTBEHHbIX Pa3BefaHHbIX
3aMacoB NPVIPOAHOrO rasa Npu YCIoBUM NOTPEONEHNA ero Ha TOM e YPOBHE.

§ 24. lomonoryn MeTaHa — HacbiWEeHHblIe YrneBogopoAbl

BcnoMHuTe:

+ MoneKynAapHble GOpPMysibl OTPaXKaAIOT TOSIbKO KauyeCTBEHHbIV 1 KONMYECTBEHHbIV
COCTaB BeLLeCTB, a CTPYKTypHble — eLlle 1 NopAfoK CoefMHeHNA aTOMOB;

+ NPV COCTaBIEHNN CTPYKTYPHbIX GOPMYN KaXXaylo XMMUYECKYIO CBA3b MeXAy aTo-
MaMy 0603HAYalT YePTOUKON.

[omonory v romonornyeckuin pag mMmeTaHa

B mpepbigyimem maparpadge BBI yiKe O3HAKOMUJINCHL C IIPOCTEHIIINM
YTIJIEBOJJOPOJOM — METAHOM, SABJIAIOIMMCS TaK:Ke MPOCTEHIIUM IIpeacTa-
BUTEJIEM KJAcCa OPraHMYECKUX COeIWHEHWM alKaHOB. AJIKAHBI — J0OCTa-
TOYHO OGOJIBINION KJACC COeNMHEHWI, HO Y BCEX IIPeACTABUTEJEH AaIKaHOB
eCcThb OOINMiT IPU3HAK: UX MOJIEKYJISPHbIe (DOPMYJILI COOTBETCTBYIOT 0O0IITeit
dopmyne C H,, ., rre n — umcao aromos Kap6ona B momnexyse. Eciu Bbr
BMECTO 71 IIOJICTABUTE JI000e IeJI0€ YKCJIO, TO IIOJYUHUTE MOJIEKYJISAPHYIO
dopmysy ankaHa. Hampumep, eciu mogctaBuThb n = 1, To moayuum Gop-
myny merana CH,. @opMyJibl 1 Ha3BaHUA MEPBLIX JECATH MPeCTaBUTe el
aJKaHOB IIpeacTaBjeHbl B Tabauime 10.

Taomumna 10. IlepBsle gecaTs mpeacTaBUTEIeH AJKaHOB

Yucao atomos | @opmyna | Hazsa- Yucao aromos | Popmyna | Haszpa-
KapGona n HUe KapGona n HUe
1 CH, Meran () CsH,, Texcan
2 C,H; dran 7 C.H, Tentan
3 C,Hg ITpomaun 8 CgH, g Oxran
4 C,H,, Byran 9 CoH,, Homnau
5 CH,, ITenran 10 C,oH,, Hexan

ObOpatuTe BHUMaH1E, YTO IIE€PBBIE UETHIPE IPEJICTABUTENA ATKAHOB —
MeTaH, 9TaH, IPONaH W OyTaH — WMEIOT HCTOPUYECKHU CJIOMKUBIINECS
Ha3BaHUsA. HazBaHUA CJIEAYIONINX aJKaHOB 00Pa3yIOTCA OT TPEeUeCKUX
YUCAUTENbHBIX AobOaBieHuMeM cyhdurca -aH-: meHTaH, TeKcaH u T. [I.

IIpoananuaupyiiTe MOJIeKyJIAPHBIE (DOPMYJIBI BelrlecTB B Tabauie. Kak
OTJIMYAETCA COCTAB MOJIEKYJ MeTaHa u aTaHa? Popmyna merana — CH,,
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a srana — C,H.. VIx Gpopmy.ibl oTmdarorca Ha ogqu atom C u gBa atoma H,
T. e. Ha rpynmy atomoB CH,. Kak oTiuuaeTcsa cocTaB MOJIEKYJ dTaHa
u O0yrama? OHu oTyinuarTcs Ha aBa aroma C u uerbipe aToma H, T. e. Ha
nse rpynnel aromos CH,.

.\ CoeanHeHNs OQHOrO KNacca, MMEIoLLNE CXOHOE CTPOEHME, HO OTAINYAKOLW-
CJ
¢ ecs Mo COCTaBy Ha OfiHy N HeckonbKo rpynn CH,, Ha3blBalOT romonoramu.

Fpynny CH, naseiBaioT 20monozuueckoi pa3nuyei. COBOKYIHOCTD
BCeX T'OMOJIOTOB 00pas3yeT zomonozudeckutl pad.

MeTtaH u ero roMmoJioru 006pas3yioT rOMOJOTUUECKHUH PAL KJiacca ajlKa-
HOB. IlepBble IpencTaBUTEIN STOTO Psga ¢ HEOOJBIIUM YKUCJIOM ATOMOB
Kap6ona B MoJieKyJie Ha3bIBAIOT HUSWUMU aTKaHAMM, a ¢ OOJBIITUM UKC-
JOM — éblcuwuMmu. BuopoueM, YeTKON TPAaHUIIBI MEXKAYy HUMHU HeET.

CprKTyprIe q)OpMyJ'IbI n CTpoEHME MOJIEKYST TOMOJZIOFOB METdHa

Eme B Hauaje pasBUTUA OPraHUUECKON XUMUU YUE€HBbIE€ BBIACHUJIM, UTO
NOJABJIAIONIEe OOJIBIIIMHCTBO OPTraHUYECKUX COENUHEHWH SABJIAIOTCA Bellle-
CcTBAMU MOJIEKYJISIPHOTO cTpoenus. Ho mpu ompenenernuu (popmMysI opranmde-
CKMX BeIeCTB BO3HUKJA MpobJieMa, CBA3aHHAA C BAJEHTHOCTHIO 9JIEMEHTOB
B UX cocTaBe. K mpumepy, eciau omnpenesiaTh BAJEHTHOCTL aToMOB Kapboma
B atane C,Hy, To mo mpasuiaM, KOTOpbIe BbI U3ydaiau B 7 Kiacce, y Kap-
0oHa IoJIKHA OBITH BayieHTHOCTH 111, 4TO mMpoTUBOpPEUNT NEHCTBUTEIHLHOCTH.
UccnenoBanua ®@. Kexkyne u A. BytiepoBa mokasanau, 4To (QOPMAaJIBHO BO-
IPOC BaJIEHTHOCTH B OPTaHUYECKON XMWY PACCMaTPUBATh HeJIb3sd. BajieHT-
HocTh KapbOoHa B opraHmuecKux coefmHeHuAx Bcerga IV, aro cranoButca
TMOHATHBIM, €CJIU BMECTO MOJIEKYJISAPHBIX (POPMYJI MCIIOJB30BATH CTPYKTYP-
Hble. IMEHHO TTOATOMY B OPTaHWUYECKON XUMUU UCIOJb3YVIOT CTPYKTYPHBIE
dopmyibl, a MOJIEKYIsApHBIE (GOPMYJIBI — MIJIs PEIleHus PacyeTHBIX 3aad,
MOCKOJIBKY II0 HUM JIeTJe PaCCUUTHIBATH MOJIAPHYIO MAaccy.

IIpu cocraBieHUM CTPYKTYPHBIX (OPMyJa cjaeayeT IOMHHUTH, YTO
aromMbl KapOoHa B MOJIEKYyJiaX OPTaHHUUYECKUX BEIeCTB COEIWHEHBI APYT
C IPyromM m 0o0pasyioT KapOOHOBYIO Ienb (KapOOHOBBIA CKeJeT).

PaccmorpuMm cocraBiieHMe CTPYKTYPHBIX (hOPMYJI Ha IIpUMepe dTaHa.

1. UsobpaskaeM KapOOHOBYIO IIeIlb — B d9TaHE OHA COCTOUT M3 ABYX
aromoB Kap6oHa, coefUHEHHBIX OAUHAPHOI CBA3BIO:

C-C
2. Kap06oH yeThIpexBaJIeHTEH, MOATOMY OT KasKAoro aroma Kap6GoHa

pucyeM YepTOUYKH! TaK, YTOOBI Y KaKJOT0 aToMa MX OBLJIO IO YeThIpe:

[
_(lj_(lJ_
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3. MommchiBaeM CHMBOJIBI aTOMOB ['MApoTreHa U MOJydyaeM CTPYKTYDP-
HYyI0 QOopMyJy ITaHA:
i
H-C-C-H
L
HH
Yacto cTPYKTypHBIE (POPMYJIBI 3aNMCHIBAIOT B COKPAIIleHHOM BUJE,

He usobpaskas cBsisu C—H. CoxpalllenHble CTPYKTYpHBIE (DOPMYJIBI Ha-
MHOTO KOMIaKTHee, YeM DPasBepHYyTHIE:

CH,~CH,

CrpyKTypHBIE (DOPMYJIBI ITOKA3BIBAIOT IIOCIENOBATEIHFHOCTD COEIMHEHU
aTOMOB, HO HE OTPA’KAIOT IIPOCTPAHCTBEHHOT'O CTPOEHUA MOJIEKYJI. ATOMBI
Kap6oHa B MoJIeKyJIaX TOMOJIOT'OB MeTaHa HaXOAATCS B BO30OYKIEHHOM CO-
CTOSTHUY, KAaK M B MOJIEKYJIaX MeTaHa, O YeM BblI Y3HAJU B MIPEIbIAYIIEM
maparpade. 3HaAUUT, BCe XUMHYECKNUE CBAZU OT Kakaoro aroma KapbGoma
HalpaBJIeHBI K BEPIIMHAM TeTPasApa, W MOJEKyJa dTaHa HUMeeT TaKoil
TPOCTPAHCTBEHHBIN BUI:

ITo mpuBeneEHOMY AJTOPUTMY MOKHO COCTABUTH CTPYKTYpPHBIE (hOP-
MYJIbI IPYTUX YIJIEBOIOPOIOB:

nponan CHg 6yran C,H,, nenran C,H,,

JEE  mHEE  HEEAE
CTDYKTYPHEC p_(_C-C-H H-C-C-C-C-H H-C-C-C-C-C-H
(hopmyJrbL: L1 ] ]

HHH HHHH HHHHH
CoKpallleHHbIe

crpykrypasie CH,-CH,-CH, CH,-CH,-CH,-CH,; CH,—-CH,-CH,-CH,—CH,
(HOpMYJIbI:

Mogenn
MOJIEKYJI:

IIpu cocraBieHUM CTPYKTYPHBIX (POPMYJI COETUHEHUN TPYTUX KJIACCOB
TaKKe cJaelyeT cOOJIIoNaTh 9THU IMPUHIIMIILI 1, I'IABHOE, IOMHUTH U IIpa-
BUJIBHO YUUTBLIBATH BAJIEHTHOCTH 2JIEMEHTOB.
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IIpoananmusupyiiTe Bce CTPYKTYPHBIE (DOPMYJIBI, IIPUBEJEHHBIE B OTOM
paszgese. Buano, uro arombl Kap6oHa ueThbIpeXBaIeHTHBI, K TOMY 2Ke, KasK-
oeiii arom KapOoma coemuHseTcsa ¢ deThIpbMA Apyrumu aromamu (Kapbona
wiu I'maporena). 3HaUUT, BCe BaJeHTHBIE BO3MOKHOCTU aTomMoB KapOoHa
«HACBIIEHBI» IPYIUMU aTOMAMU, I OHU YKe He CIIOCOOHBI IPHUCOENUHUTE HI
oxuoro aroma. Takue yrjeBOJOPOAbI HA3BIBAIOT HACHbLUeHHbLMU. [ JIaBHBIM
MPU3HAKOM HACBHIIEHHBIX COeIUHEHUN ABJISETCS TO, YTO B UX MOJIEKYJax
BCe CBA3BM MeKay aroMamu KapOoHa omnHapHBIE.

e
*

HacblleHHble coeANUHEHNA — 3TO OpraHNuYeckre coeiHeHVA, B MOJeKynax
KOTOpbIX aToMbl KapboHa coefiHeHbl Apyr C PYrOM TONIbKO OfMHapHbIMA
KOBaJIEHTHbIMW CBA3AMM.

Metan u ero romoJsoru (yrieBomoponbl KJacca ajJlKaHOB) — 3TO Ha-
CBIIIIEHHbIE YIJIEBOOOPOABI.

- Ha3BaHMe nepBoro useHa roMosIorMYeckoro psaga askaHoB «MeTaH» MPOV30LW0 OT
Ha3BaHWA COOTBETCTBYIOLLErO eMy CNpPTa — METUIOBOrO. ITOT CMUPT N3LaBHa Ha3bl-
BasIv APEBECHbIM, MOCKONbKY f00bIBaNyv ero 13 apesecriHbl. CNOBO «<METWI» NPOUC-
XOJUT OT rpeyeckumx cioB methy — BUHO 1 hile — nec (byKBanbHO — «BUHO M3 flecay).

+ ANlKaH C Camo ASIMHHOM Kap6OoHOBOW Lienblo — HOHaKOHTaTpuKTaH Cog H
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cuHTe3upoBanu B 1985 rogy aHrnunckmne xumuku W. bugn n M. YanTtuHr.

~
.l.,é(: :
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S

KnioueBaa npen

[lna KaXkaoro Knacca opraHnYecknx COeaUHEHUI XapakTepeH CBOWM roMonoru-
yeckuin pag. CocTaB coegUHEHNIN OQHOTO PAda OTPaXaeT obwas popmyna.

KoHTponbHble BONpPOCHI

270. KakoBa BaNeHTHOCTb aTOMOB KapboHa B opraHu4ecknx coeauHeHusax?

271. Kakure yrneBoAopoabl Ha3blBatoT ankaHamu? Mpreepute rx obuyo dopmysny.

272. [loyeMy MeTaH 1 ero roMosior Ha3blBaloT HACbILEHHbIMY YriieBOAOPOAAMMN?

273. laite onpepeneHne MOHATUAM «FOMOJIOr», «<FOMOJIOTUYECKNI PAa», «ro-
MOMornyeckas pasHuuan.

274, Y70 0ob6Lero 1 pasfnyHoOro B CTPOEHNUM ABYX FOMOSIOros?

3agaHuA gnA ycBoeHUA Matepuana

275. CocTaBbTe MOJIHYIO U COKPaLLEeHHY CTPYKTYypHble GOpMyfbl FOMONOroB
MeTaHa C yncnom atomoB KapboHa 6 u 8.

276. [lokaXknte, YTO NPOMaH N OKTaH ABAAIOTCA FOMONOramMu.

277. CKONMbKO XMMMYECKNX CBA3elN B Monekyne nponaHa? CKoNbKo B HUX CBfA-
3en C-C n ckonbko C-H?



§ 25. CBoiiCTBa MeTaHa W €ro romosioroB, X NpUMeHeHne

278. 13 npuBefeHHoOro nepeyHa Gopmyn yrineBofopoaos BbinuwmTe Gopmyibl
romonoros metaHa: C;H, C,H,,, CH,, C Hy, CH,.

279. OnpepgennTe MaccoBble gonu KapboHa B MeTaHe 1 npomnaHe. B kakom Be-
wectBe maccoBas fona KapboHa 6onbwe? MoxHO v U3 3Toro caenatb
BbIBOZ O TOM, Kak MeHseTcA MmaccoBas fonA KapboHa B ankaHax ¢ yBenu-
yeHmeM uncna atomoB KapboHa B monekyne? MoXHO N cfenaTb Takow
e BblBOA 6e3 pacueTa MacCOBbIX foNein?

280. Kakoi romosior metaHa o6naaeT nNaoTHOCTbIO, MOYTU PABHOWM MAOTHOCTU

BO3ayxa?

§ 25. CBoncTBa MeTaHa U ero romosioroB, X NpMMeHeHne

BcnomHuTe: METaH — HenosIfPHOE BeLLeCTBO MOJEKY/IIPHOrO CTPOEHUs, YTO onpe-
JenseT ero HepacTBOPUMOCTb B BOAE, JIETYUECTb, HU3KYIO TeMMepaTypy KUNeHus.

Ousnyeckne cBONCTBa rOMOJIOrOB MeTaHa

ITockoabKy BeljecTBa IOMOJIOTMYECKOI'O Psfa MeTaHa HMEIOT CXO-
HOE CTPOEHNE W OTJINYAIOTCA TOJBKO MAJWHON KapOOHOBOM IemM, TO MUX
(usnuecKre CBOMCTBA TaKiKe MOMOOHEI.

IIpu OOBIYHBIX YCJOBUSAX MEepBble UYEThIpEe UYJieHa TOMOJOIHYECKO-
ro psaga merana (or CH, no C,H,)) — rassl, caexyiomue (or C,H,, no
C,6Hs,) — maKocTH, a coequHeHuA ¢ Goabmum uncaom aromos Kap6o-
Ha — TBepable BellecTBa (puc. 25.1). 910 00BACHAETCSA TE€M, UTO C yBe-
JIMUeHneM AJINHBI KapOOHOBOH IeNN YBeJINUYNBACTCA MOJEKYIAPHAA Macca
BeII[eCTB, IOTOMY BO3PACTAET KOJMUYECTBO JSHEPIUU, HEOOXOAWMMOM mIJId
ILJIABJICHUS WIN NCIAPEHUs BEIleCTB. SHAUUT, AJSA JIIO0OOr0 MOMOJIOTMYE-
CKOT0 psjga CIOpaBeIJNBO IMIPABUJIO, UTO C yBeJWUYEHHEM YKCJIa aTOMOB
Kapb6oHa MOBBIIIAIOTCA TeMIIEPATypPhl IJIABJICHWSA UM KHUIIEHNS BeIleCTB.

a 6 8

Puc. 25.1. 3aBUCMOCTb GU3NYECKMX CBOMCTB ankaHOB OT [J/IMHbI KapbGOHOBOM Lienu:
a — ras; 6 — XWUOKoCTb; 8 — TBEPOE BeLleCcTBO
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a 6 8 2
Puc. 25.2. AnKkaHbl: a, 6 — NPOMbILWIEHHAA LUUCTepHa 1 GbITOBOV GasnfioH
CKUXKEHHOW CMecy npornaHa ¢ 6yTaHOM; 8 — OKTaH (6ecuBeTHas KUOKOCTb);
2 — napaduH (benoe BewWECTBO, CMECb TBEPAbIX afIKaHOB)

IIpoman u OyTaH SBASAIOTCA rasaMt, OSHAKO XOPOIIO CHKUMKAIOTCS IIPU
OXJIQJKIEHUY U TIOBBINIIEHHOM JaBJI€HUU. B OBITY ¥ MPOMBIIIJIEHHOCTH Ya-
CTO WCIIOJIb3YIOT CXKUKEHHYIO cMech mpomaHa u OyraHa (puc. 25.2, a, 0).

Bce romosioru merana — OecliBeTHBIE BeIllleCTBa. B oTinuyme OT raso-
00pasHBIX U TBEPABIX AJKAHOB, KUIKME 00JIaJaioT CIeIu(PUUeCcKUM yriie-
BOJOPOMHBIM WJIM IIBETOYHBIM 3amaxom (puc. 25.2, 8).

Bce romosiorz merana — HeEIOJISAPHbBIE COEIUHEHNS, II09TOMY OHU IIOUTH
HepacTBOPUMBI B BOZie, a TBepAble — JKHUPHBIE Ha oIlynb (puc. 25.2, 2).
HMeHHO IT03TOMY AJIKAHBI U APYTHe HeIUKJINYHbBIE YTJIEBOJAOPOIBI eIlle Hasbl-
BalOT an(haTUIEeCKUMU coequHeHuaAMu (0T rped. aleiphar — xup). dKugrue
aJIKaHBI Jierdye BOJbI, a IIPHM CMEIIUBAHUU C BOAOIM CMeCh paccIauBaeTcCs:
aJiKaH coOmpaeTcsi cBepXy, a Boma — cHusy (puc. 25.3). IlosTomy HedTbH,
COCTOAIIAS IPEUMYIIIECTBEHHO U3 KUJKUX aJIKAHOB, IIPU MOMAJaHUN B BOLY
pacTeKaeTcss TOHKHUM CJIOEM IO TTOBEPXHOCTHM, UTO IIPEACTABISAET OOJIBIITYIO
yIpo3y i OKpy:karoleii cpensl (puc. 25.4).

Puc. 25.3. OkTaH He pactBo-  Puc. 25.4. MaTHO HedTM Ha Puc. 25.5. PactBoputennb
pAeTca B BoAe, a cobmpaerca NMOBEPXHOCTN OKeaHa ONA Kpackym — yanT-
Haf cnoem BoAbl (YeTKO BUA- CNUpUT — 3TO CMecCb

Ha rpaHuua pasgena) XUIKVX YrNeBogopOAoB
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ITocKONMBKY AJKAHBI SBJIAIOTCA HEIMOJSIPHBIMU COESUHEHUSMHU, OHU
XOPOIIIO CMEIINBAIOTCS APYT C IPYTOM U PACTBOPSIOT APYTUe HeloJsapHbIe
BeirectBa (puc. 25.5).

Xmmnyeckme CBOMCTBA MeTaHa W ero romosioroB

AJKaHBI — XMMHWYECKU HeaKTUBHBIE BelllecTBa, n3-3a uero B XIX Beke
UX Ha3bIBAJIU «XUMHUUYeCKUMU MepTBenamu». K Hauany XX BeKa I HUX
He OBLJIO MB3BECTHO HU OJHON XMMUUYECKOUN peaKIluu, KpoMe TOpeHUs.

AJKaHBI AaKTUBHO B3aMMOJIEMCTBYIOT ¢ KHuCJOpomoM. Hampumep, me-
TaH TOPUT OJEeSHO-CUHUM IIJIaMeHeM, cjiab0 3aMeTHBIM IIPU SAPKOM COJI-
HEUHOM CBeTe:

CH, + 20, — CO, + 2H,0

O6patute BHUMaHMe! B ypaBHeHMAX peakIUil ¢ ydacTHeM OpTaHU-
YeCKHUX BeIleCTB 3HAK pPaBEHCTBa BCETA 3aMeHSAIOT CTPEJKOI, UTOOBI He
CIIyTaTh ero ¢ 0003HaUeHUEeM IBOMHON CBSA3U.

IIpu ropeHum MeTaHa BBIAEIAETCSA OOJBIITOE KOJUUECTBO TEILJIOTHI —
okoso 50 x/I»x ma 1 r yrueBomopoja.

C Bo3myxoM meTaH o0OpasdyeT B3pbIBUaThie cMecH (BcmoMHHUTe U3 § 23,
KaKoe cojiep;KaHue MeTaHa sBJseTcA B3PbIBoOmacHbIM). IIpu pabore ¢ me-
TAHOM, HAIIPHUMEP IPU MCIIOJb30BAHUIN Ta30BBLIX IJIAT WUJIX OAJIJIOHOB, He-
00XOAMMO TOCTOSIHHO CJIEAUTH 3a TeM, UTOOBI IIJIaMs He IIOracJio.

T'omosioru MeTaHa TaKiKe OKHCIAIOTCA KUCJIOPOIOM BO3AyXa, MIPUUEM
MOJIHOE OKHMCJIeHUE O YIJIEKUCJIOTO rada MPOUCXOAUT TOJBKO IIPU TOPEHUN
B m30BITKe Kuciopoga. Hampumep, AJA meHTaHa:

C,H,, + 80, — 5CO, + 6H,0
Ecnu kuciopoma HemocTaTOYHO, TO BMECTO YIJIEKHCJIOTO rasa obpa-
3yeTcA UPe3BBIUATHO ANOBUTHINA yrapHBIA ras:

2C4H,, + 130, — 12CO + 14H,0

Briciize romosiorn MeTaHa, T. €. alKaHBI ¢ OOJBIINM YHCJIOM ATOMOB
Kap6ona, mpu ropeHmm MOTYyT TaK:Ke 00pasoBbIBATHL yriepox. Tak, Ha-
mpuMep, OObIYHBIE OBITOBBIE IMapa(GUHOBBIE CBEUM, COCTOAINNE U3 CMECH
TBEePAbIX AJKAHOB, IPU rOPeHUU 00Pa3ylT KonTsllee miaaMmsa. Komorts —
9TO YaCTHUIIbI caku (yrjepona), He YyCIIEeBIIINE CrOpPeTh:

2C,H,, + 210, — 40C + 42H,0

Kpome kuciiopoza aikaHbl pearupyiOT TOJBKO C OUeHb aKTUBHBIMU Be-
IecTBaMM, HAIIPUMED C TajoreHaMu. PeakIiuy B3auMOIeICTBUA C rajioreHa-
MU HA3BIBAIOT 2AJl02eHUPOBaHUeM. BlamMoneicTBIe aJIKaHOB C XJIOPOM WUJIN
OpOMOM IIPOMCXOIUT TOJHKO IIPH OCBEIlleHWU WU HarpeBanuu. IIpum sTom
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OAVH aToM rajioreHa 3aMeIllaeT aToM ['MAporeHa B COCTaBe OPraHUUYECKON
MOJIEKYJIBI, & IPYTo¥l coeqUuHAETCA C BBICBOOOMKIEHHBIM aToMOM ['maporeHa
u obpasyeT MOJEKYJy I'MIpPOTeH rajoreHuga (CEMBOJIOM hv B ypaBHEHUAX
peakIuii 0003HAUAIOT, YTO PEAKINA ITPOUCXOAUT IIPU OCBEIeHUN):

Ho H
H-C-H + Cl=Cl — H-C-Cl + H-Cl
bt .

C ucCmoJib30BaHUEM MOJIEKYJIAPHBIX ()OPMYJ 5TO YpaBHEHNE 3aIlUChI-
BalOT CJOEAVIOIIUM 00pasoM:

CH, + Cl, —™ CH,CI + HCI

IIpu u30bITKe rajioreHa MOTYT 3aMeIllaThbCAd HECKOJbKO aToMoB I['u-
JIpoTreHa:

CH,+2Cl, ™ CH,Cl,+2HCl, CH,+3Cl, > CHCI,+3HCI
CH, + 4Cl, —— CCl, + 4HCI

ITpu x1opupoBanuu mMeraHa oOpasyioTcsa neHHble Bemectsa: CH,C, —
OUXJIOpMeTaH (XJIOPUCTBHIA METHJIEH), KOTOPBIN MCHOJb3YIOT KaK PacTBO-
puTrenab B Ja60paToOpUAX, B KUIKOCTAX IJIS CHATUSA JaKa W AJS 00e3:KI-
pUBaHUS TOBEPXHOCTEHM, MPU M3TOTOBJIEHUU OBICTPOPACTBOPUMOTO Kode
u sKcrpakra xmens; CHCl; — rpuxnopmeran (x10podopm) ABIAETCA IeH-
HBIM PACTBOPUTEJIEM B IIPOM3BOJACTBE JEKAPCTB M KPACUTEJEH, ¢ CePeUHBI
XIX Beka u 10 HeJTaBHETO BPeMEHH ero MCIIOJIb30BaJI B KauecTBe HapKO3a
npu Xxupyprudeckux omepamuax; CCl, — reTpaxjopmeraH, KOTOPBIA HcC-
TMOJB3YIOT KaK PACTBOPUTENb JJIA KUPOB M CMOJI, 3TO OJHO U3 HEMHOTUX
HEroOpIoUMX OPraHWYEeCKUX BEeIIleCTB, OJarogaps ueMy ero WCIIOJIb30BaJIN
UL TYIIEeHUs MMOKapPOB B BOGHHOM M aBUAIIMOHHOM TeXHUKE.

KepocuHoByto namny usobpenv Bo JlbBoBe

paboTHMKK anTeku «lof 30/10TON 3BE3J0N»

Wrnatun Jlykacesuu n fAx 3er B 1853 ropy.

B TOM e rogy BO IbBOBCKOM rocnutasne npu

CBETe KepPOCMHOBOW NlaMribl Obiia npoBeaeHa

nepBas xyMpypruyeckas onepauud. Bnocneg-

CTBUM KepOCUHOBas flamna Obina npeacTaB-

NleHa Ha mMeXxAyHapogHoW BbicTaBke B MioH- MamATHWK n3obpeTaTenam Kepo-
XeHe 1 OTMeYeHa CrneLranbHON rPamoToN. CMHOBOW Namnbl, T. JIbBOB

JluHesucmuyeckas 3adaua

. Ha naTblHK parum o3HauyaeT «Masio» UM «HE3HAYNTENbHOY, a affinis — «POACTBEHHDIN.
. Mouemy, no Bawemy MHeHMIO, B XIX Beke ankaHbl Ha3Banu napapuHamm?
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B kepocnHOBbIX MapadurHoBble cBeun B rasoBbix neuax BasenuH n BasenuHo-
namnax BOE Macno
MponaH-6yTaHoBas Mupakue ankaHbl — MonyyeHne xnag- MonyuyeHune Be-
CcMecCb AnA aBTOHOM-  OCHOBa MOTOPHOrO areHToB AN1A XOno- WeCTB A1 MOKLWMX
HOro oTonneHuA Tonnmea OVNbHbIX YCTPOWCTB cpencTs

Puc. 25.6. lNprmeHeHre ankaHoB

anIMeHeHVIe MeTaHa N €ro romoJsioros

Hacebimmennsie yriieBomopoabl — BasKHBIE BeIlleCTBA B HAIllel KU3HMU.
Boabine 00beMbI TOOBITBIX YIJIEBOLOPOLOB WCIIOJNL3YIOT B KauecTBe pas-
HOOOpPa3HOI'0 TOILIMBA: OEH3WH, KEPOCUH, OU3eJbHOE TOILIMBO, ABUAIIMOH-
HBII OeH3WH, Ma3yT (ero CKUraroT Ha TeIJIOBBIX JJIeKTPOCTaHIUAX). W3
HaCBIIIIEHHBIX YTJIEBOAOPOIOB IIyTEM XUMWUECKUX IIpeBpallleHuil J00bIBalOT
MHOTO ITeHHBIX BEIIEeCTB: CUHTEeTHUUYECKIe MOIOIIe CPeCTBA, PACTBOPUTEIH,
XJIaJAreHThI IJIs XOJIOANILHUKOB, IJIACTMACCEHI, KayUyKu 1 T. A. (puc. 25.6).

A
l s\ KnioueBasa npen

MeTaH 1 ero romonorn — HenonApHble N XUMNYECKU MaNlOaKTUBHbIE BelleCTBa.

0 KoHTponbHble BOMpPOCHI

281. OnuwunTe ¢pusmnyeckme CBONCTBA M NPUMEHEHVE MeTaHa 1 ero roOMONOroB.

282. Kak MeHAI0TCA TemnepaTypbl NaBAeHNA U KAMEHUA Y YEHOB OJHOIO roOMOSo-
rMYecKoro paga C yBennyeHnem umcria atomos KapboHa B monekyne? Mouemy?

283. Kakue xvMmnyeckme CBOMCTBA XapaKTepHbl ANA MeTaHa U ero romosioros?
CocTaBbTe ypaBHeHMe peakLuun NOSHOro CropaHuA MeTaHa.

284.1pn Kaknx yCrnoBrAX BO3MOXHO HeMosIHOe CropaHue ankaHos? Yem 310
MOXeT 6blTb OnacHo?
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@ 3agaHua anAa ycBoeHMA matepuana

285. B uem cxoHbl 1 Yem pasnnyatoTca Gpusmueckme CBONCTBa ByTaHa U rekcaHa?

286.Kak oTnnunTb [Be XMAKOCTM — reKcaH 1 Body — Mo ux ¢Gpuamyeckum
cBoncTeam? MpepnoxnTte He MeHee Tpex CnocoboB.

287. CocTaBbTe ypaBHEHVE PeaKkLMmn NOIHOrO CropaHus nponaHa. Kakon 06b-
eM Kncnopoaa Heobxoamm ANnA CKUraHuA nponaHa ob6bemom 5,6 1 (H. y.)?
Kakoln 06bem yrnekncnoro rasa npu 3Tom obpasyetca?

288.06pasel napadumHa maccoli 1 r NMOAHOCTbIO COXINU B Kucnopoge. Bbl-
ynucnnUTe Maccy ocapka, KOTOPbI BblIAENUTCA MpW NPOMycKaHuM obpa-
30BaBLUErocAa YrieKknCcnoro rasa yepes U3BeCTKOBYIO BOAYy NpuW yC/IOBUW
006pa3oBaHUs TONIbKO cpefHel conu. MNpumnTe, 4To MoneKynbl NapadurHa
cofepxat B cpefHem no 24 atoma KapboHa.

289. Boluncnute maccy XxiopMeTaHa, KOTOPYI0 MOMHO MONAy4uTb M3 MeTaHa
o6bemom 5,6 1 (H. y.).

290. Boluncnnte maccy NpoAyKTOB peakuuil, KoTopble MoryT obpa3oBaTtbcA
npu B3aVMOAENCTBMM MeTaHa KonmyecTBom BelectBa 0,15 monb ¢ xno-
pom obbemom (H. y.): a) 3,36 n; 6) 6,72 n; B) 10,08 n; 1) 13,44 n.

2917*. B YKpauHe BO MHOTVIX AOMaXx MOJb3YTCA ra30BOW MANTON. BblumcnnTe, Kakan
[oNA OT TennoTbl CropaHWA NPUPOLHOTrO ra3a PacxoayeTcs Ha HarpeBaHue,
a Kakan paccenBaetcA. Heobxoanmas ans pacyetoB MHGopMaLms: Ha cpefHen
KOHbOpKe ra3oBol neun cxuraetca 0,25 M3 rasa B yac, Bofja Maccon 1 Kr Ha
TaKoW KOHdOpKe HarpeBaeTcsA OT KOMHaTHOWN Temnepatypbl (20°C) go Kune-
HUA 3a 8 MUHYT, TeNoemMKoCTb Boabl — 4,2 kKIx/(kr -°C), npu cropaHum npu-
POAOHOrO rasa KonmyecTBoMm BellectBa 1 Monb Bbigenaetca okono 760 Kk
TennoTbl, MOMIAPHLIA O6BEM rasa Mpu TaKUX YCNOBUAX paBeH 24 1/Monb.

292*,Haiante B AOMOSHUTENbHBIX UCTOYHUKAX MHOOPMaLMIO O NPUMEHEHNN
ankaHoB. O6bACHUTE, KAaKUMK GU3NUECKUMU WA XUMUYECKUMI CBONCTBA-
MW ankaHoOB OBYCNOB/IEHO NX MPUMEHEHUE.

§ 26. CooTHOLWIEHNE 06bEMOB ra3oB B XMMUYECKUX peaKLuax

BcnomHwuTe: B PaBHbIX obbemax ABYX ra30B NPn OANHAKOBbIX YCNOBUAX COAEPKNTCA
OAVNHAKOBOE YNMCJIO MONeKyn (3aKkoH ABoranpo).

MHorre peakiuy IPOUCXOAAT IPU YYACTUU TIas000pasHBIX BeIeCTB,
B YaCTHOCTH YTJIEBOAOPOAOB. Vccienays peakIlMio BOAOPOAA C KHCIOPOIOM,
dpanmysckuit yuenbrii I'eii-JIroccak oOHAPYKIUJI, UTO IBa 00BbEMa BOAOPOAA
BCET/Ia PearupyioT ¢ OJHUM 00beMOM KUCJI0pOofa, 00pasys ABa o6beMa Ira3o-
00pasHo BoabI (BoAsAHOTO apa). VcciiemoBas ele HECKOJIBLKO peakiuii, I'eii-
JItoccak BBISICHUJI, YTO, KOT/a I'asbl PearupyoT MeXKAy co0oil, mX 00beMbI
BCera COOTHOCSTCS APYT ¢ IPYroM KaK HeOOoJIbIIHe Iejble uncia (puc. 26.1).

9ro npasuio Ieii-Jlioccax omybaukosaa B 1808 romy, oHO IOJIYyUMIO
Ha3BaHUE 3AKOHA 00BeMHbLX COOMHOULCHUIL:



§ 26. CooTHoLeHNe 06bEMOB ra3oB B XUMUYECKUX PeakLmAxX

2H, + 10, = 2H,0
a | /%O\\ + —> \
./ L/

Bogopog H, Kucnopog O, BoasHon nap H,O
(2 obbema) (1 obbem) (2 obbema)

Bogopoa H, Asor N, Ammriak NH,
(3 obbema) (1 obbem) (2 obbema)

Puc. 26.1. CooTHOLEHNe 06bEMOB ra30B, pearnpyLlyx mexay coboi: a — 2 n Bofopoaa
pearvpytoT ¢ 1 n Kncnopopa, obpasya 2 n BogaHoOro napa; 6 — 3 1 BofoOpoAa pearvpyot
c 1 n a3oTa, obpasya 2 n ammMuaka

@

O6bembl ra3oB, BCTYNaloLWmMX B peakLyio 1 06pasyiolmnxcs B pesysbrate pe-
$~@ aKLMM, COOTHOCATCA KaK HEBOMbLIME LiesIble YNCa.

[

ITOT 3aKOH JIETKO O0BSICHUTH, OCHOBBIBAsSCH HaA 3aKoHe ABoraipo,
COTJIACHO KOTOPOMY OJMHAKOBOE UWCJIO MOJIEKYJ Ta3000pasHbIX BEIEeCTB
IIPM OJVHAKOBBIX YCJIOBHUAX 3aHMMAIOT OAMHAKOBBINA 00beM. Eciau B peak-
muio 00pasoBaHMUs rasoo0pasHO BOABLI HA KaXKIYI0 MOJIEKYJY KKCJIOPOAa
BCTYMAIOT JBe MOJEKYJBI BOJOPOLA, TO M 00beMbl KMUCJIOPOAA U BOJOPOAA
MOJIXKHBI COOTHOCUTBCA Kak 1 K 2: ¢ KaKABIM JUTPOM KHCJIOPOIa B peakx-
IO JOJIKHBLI BCTYIIUTEL ABa JUTPA BOZOPOIA.

Oo6partute BHUMaHue! B peaKuax ¢ ra3000pasHbIMU BeIleCTBAMU 00'b-
€MBbI T'a30B COOTHOCSATCS KaK UMCJIA, PABHBIE CTEXMOMETPUUYECKUM K0oa(pdu-
IIMeHTaM B YPaBHEHUAX PeaKITUi.

ITo 3aK0HY O0BEMHBIX COOTHOIIIEHUH JIETKO PEeIlaTh 3aJa4l, B KOTOPBIX
HeOOXOAUMO BBIUKCJIUTH 00beMbI ra3000pa3HbIX BEIIeCTB.

Ooparure BanManue! B 3amauax Ha ompejesieHre 00HEMOB r'a3oB, KO-
TOpbIe BaM BCTpPEUaJINCh paHee, 00sS3aTeJbHO OLLIN YKa3aHBI YCJIOBUSA 13-
MepeHUs ra30B (TouHee, YKa3aHo, YTO 00'beMbI M3MEPEHBI IIPH HOPMAJIbHBIX
YCJIOBUSAX), II03TOMY JJIsI PACUYeTOB HEOOXOAUMO ObLIO MCIIOJIb30BATH MOJISP-
HBIN 00BeM raszoB (22,4 a/mosab). 3akoH [eii-Jltoccaka IT03BOJISIET IIPOBO-
IUTH BBIUMCJIEHUSA ¢ 00beMaMu Ta30B, U3MEPEHHBIMU IIPU JIFOOBIX YCIOBUIX.
I'maBHOE, UTOOBI BCe 00BEMBI OBLIN M3MEPEHbI [P OANHAKOBBIX YCJIOBHUIX.
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®paHuy3cknii XumMnk 1 ¢usmk. OkoHumn MonuTexHuye-
ckyto wkony B Mapwxe. C 1809 roga npodeccop xummm B Cop-
60HHe, c 1806 ropa — uneH lMapwxckor Akagemun Hayk,
a c 1822 — ee npe3ngeHT. PaboTtan B pas3finvyHbIX 06/1acTsX
dun3mKm n xumun. HesaBmcrmo ot [anbToHa OTKPbUT 3aKOH,
yCTaHaBNUBAIOLWMIA COOTHOLIEHME MeXY CTeMNeHblo paclun-
peHuA ra3os v Temnepatypor. OTKPbIT 3aKOH KPaTHbIX 06b-
€MOB, pa3paboTasn XMMUYECKUA METO MONyUYeHUA Lenoy-
HblIX MeTannoB. BnepBble MOCTPOUN KpvBble 3aBUCMMOCTHU
pacTBOpPMMOCTM conern B Bofe oT Temnepatypbl. CoBmecT-
Ho c LlleBpenem nonyuymn nateHT Ha NPOU3BOACTBO CTeapu- Mozed Jlym lein-
HOBbIX CBeYel. M306pen nmepeHOCHOWN PTYTHbLIN 6apomeTp. Jlioccak (1778-1850)

3amaya. Berumcanre 06beM KHCIOPOJA, HEOOXOANMMBINH MJIS CIKUTAHUSA
meraHa oobemoM 1 1. Kaxoii 00beM yIJIEKIHCJIOT0 rasa Ipy 9TOM 00pasyeTcs?

Hano:
V(CH,) = 1nx
V(O,) — ?
V(CO,) — ?
,l./_'
.—-

Pewenue:

CocTaBUM ypaBHEHNE PeaKI[UU:

CH, + 20, — CO, + 2H,0

I cropaHus OSHOU MOJIEKYJIBI MeTaHa HYKHBI JBe
MOJIEKYJIBI Kucaopoga. CooTBeTCTBEHHO, 00'bEeMbI
MeTaHa M KHCJIOpoaa cooTHocATca Kak 1 : 2. Takum
o0pasom, IIpu cropanum JoO0ro oo’bemMa MeTaHa pac-
XoAyeTcsA B ABa pasa 0oJIbIlle KUCJIOPOAA:

V(O,)) =2 -V(CH) =2 -1n=2m.

KosppuimeHTsl mepes MeTaHOM U YIJIEKUCJILIM Ia30M
B YPAaBHEHUU PEAKIINN OJMHAKOBBI, IIO9TOMY UX 00B-
eMbl OyAyT PaBHBIMHU: CKOJbKO MeTaHa CTOPUT, MMEH-
HO CTOJIBKO YIJIEKKCJIOI'O Ir'a3a M o0pasyeTcd.

V(CO,) = V(CH,) = 1 &.

Omeem: 2 n O,, 1 1 CO,.

;@\ KnioueBaa npen

O6beMmbl ra3oB, BCTYMALWMX B PEAKLMI0 U 06PasyoLnXCa B pesynbraTte peak-
LMK, COOTHOCATCA Kak Hebonbluve Lesble YMC/a, PaBHbIE CTEXVOMETPUYECKIM
KoapduUMeHTaM B YPaBHEHUAX PeaKLuil.

Q KoHTponbHble BOMpPOCHI

293. CoopmynupyinTe 3aKOH 06 bEMHbIX COOTHOLLIEHWIA.
294, O6bACHNTE CNpaBefBOCTb 3aKOHa OOBbEMHbIX COOTHOLUEHWNIA, OCHOBbI-
BaACb Ha 3akoHe ABoragpo.



§ 27. OTeH 1 3TUH — HeHaCblLEHHble YrIeBOAOPOAbI

3apjaHnA gna ycBOeHMA maTepuana

295. OnpegennTe, Npy CrOpaHUN Kakoro raza — MeTaHa, 3TaHa WAU npona-
Ha — BblAennTCcA HanbonblNi 0O6bEM YrNeKMUCNoro rasa.

296.3anuwnte dopmyny rasoobpasHoOro romosiora MeTaHa, Mpu CropaHuu
KoToporo obpasyeTca yrnekucsblil ras, o6bem KOToporo B yeTblpe pasza
6onblLue HayanbHOro obbema yrneBoaoposa.

297. CpaBHUTE, B KakoM cJlyyae obpasyeTca Oonblue yrnekucnoro rasa: npu
CropaHuy metaHa o6bemMom 5 M3 iy maccom 5 Kr.

298. Pa3pylumntenbHaa cunia B3pbiBa ra3oB 3aBUCKT OT COOTHOLIEHNA 06bemMoB
razoo6pasHbiXx NPOAYKTOB peakuuny K o6bemMy razoobpasHbiX peareHToB.
OnpepgenuTe, B KaKOM Cllyyae paspyLumtenibHas cuna bygeT 6onblue: npu
B3pbiBe cMecu 1 N1 MeTaHa unn 1 n nponaHa ¢ HeOOXOAMMbBIM Konnye-
CTBOM Kucnopoga. [1na pacyetoB npumuTe, YTO B peakuLuy MPOUCXOANT
MosfiHOe CropaHue BellecTBa, a 06pa3oBaHHas BoAa ra3oobpasHa.

299. Bbluncnmte ob6bem KUCIOpoaa, HeobXOoAMMOro AnsA MOMHOro CropaHua
cmecu, coctoAalen ns 40 n metaHa n 20 n 3TaHa.

300. CocTaBbTe ypaBHEHUE pPeaKLMU MOIHOTO CropaHusa: a) OyTaHa; 6) NeHTaHa;
B) renTaHa. Kak meHsaeTcA o6bem Kucnopopa, Heo6xoaMMbIA ANs NMOSHOMO
CropaHua ankaHoB, C yBennyeHnemM yncna atomos KapboHa B Monekyne?

301. Bo CKOMbKO pa3 CyMMapHbli ob6bem peareHTOB MNPV CropaHuy MeTaHa
npeBbllaeT CyMMapHbIi o6bem npogyktos? (O6beMom 06pa3oBaHHOW
BOZbl MOXHO MnpeHebpeub.)

302. Bolumcnute, Bo CKONbKO pa3 yBennurBaeTcss oO6beM CMecn 3TaHa C KUC-
NOPOAOM C COOTHOLLEHVEeM 06beMOB ra3oB 2:7 Npwu MNOSHOM B3aMMofen-
CTBMM BeLecTB (NpymMUTe, YTo 0b6pasoBaHHaA BOAa ra3zoobpasHa).

303. Kakonn obbem Kucnopopa Heob6xoaum Ans MOJSIHOrO CropaHus H,S 06b-
emom 15 5. Kakoit o6bem SO, npw 3Tom Bbigenutca?

304. Bblucnute o6bemMbl 3TaHa U KMCIOPOAA, BCTYNUBLLUUX B peaKkumio, 1 obbem
06pa3oBaHHOro yrnekumcnoro rasa, ecim: a) V(C,H,) = 200 mn; 6) V(O,) = 3,5 1;
B) V(CO,) = 800 m>.

305. Bbiuvcnute obbem Kucnopoga, HeoOXoaMMOro AJifl MOSIHOMO CropaHuA anka-
Ha o6bemMoMm 3 i, OTHOCMTENbHAA NIOTHOCTb KOTOPOro MO refvio paBHa 18.

306. Kakoin 06beM 030Ha MOXKHO MOAY4YUTb U3 Kucnopoaa obbemom 15 n?

s

§ 27. ODTeH N 3TUH — HeHacbllWeHHble Yr1eBOAOPOAbI

BcnomHuTe: Kak ob6pa3yloTcA KpaTHble KOBaNIeHTHble CBA3M (§ 2).

MonekynapHaa n CTpyKTypHasa GOpMynbl 3TEHA U 3TUHA

\ HeHacblweHHble yrneesogopoabl — 3TO yrieBOA0pPOAbl, B MOJTIEKY1aX KOTOPbIX
ol v v
¢ mMexay atomamm Kap60Ha €CTb KpaTHble CBA3UN — OBOWHbIE NN TPOWHDbIE.

ITeH (9TUJIEH) — HEHAaCBIIIEeHHLIN yIrJIeBOJOPO, IIEPBBIM mIpeacTa-
BUTEJb FOMOJIOTMYECKOr0 PsAja alKeHOB, INIABHBIN IPU3HAK KOTOPBIX —
HaJIM4Yre B MOJIEKYJaX OJHOM MIBOMHOM CBA3U MeKAy atromaMu Kapbona.
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9tuH (ameTujaeH) — HEHACBHIIIEHHBIN yTJIeBOLOPO/I, ePBLI IpecTa-
BUTEJIb TOMOJIOTUYECKOTO Psifa aJKMHOB, B MOJIEKYJIaX KOTOPBIX 00s3a-
TeJbHO eCTh OJHA TPOMHAaA CBA3L MeXKIy aromamu KapOoHa.

B mosiekynax aTMxX yrieBOJOPOIOB €CTh IO [Ba aroMa KapOoHa, o uem
MOKHO Y3HATH M3 UX HA3BAHUS: HASBAHUS «3T€H» U «3TUH» IIPOUCXOISAT OT
HasBaHUs ajIKaHa 9TaHA, B MOJEKYJie KOTOPOro ecThb aBa atroma KapbOoma.

CocTaBUM CTPYKTYpHBIe (DOPMYJBI 9TeHa WM 9TUHA. Kak m B ciaydae
Cc aJKaHaM¥, cHavaJia 3aluIlleM KapOOHOBYIO IIEIb:

Cc=C Cc=C
oTeH OTUH

VY srena xaxabpiii aTom Kap6GoHa yKe o0pasyeT II0 ABe CBA3HU, CJIEIO-
BaTeJIbHO, AJIS COeAUHEeHUs ¢ ['MAPOreHOM TaKJKe OCTAeTCs II0 JBEe CBSI3U.
B stune raxkapiit arom Kap6oHa o6pasyeT o TPU CBA3U U MOXKET IIPHCO-
eIVHUTH TOJBKO IO ogHOMY atromy I'maporena. ViTak, A 9TeHa W 9TUHA:

H H
CTpyKTypHEIE (POPMYJILI: \C = C/ H-C=C-H
v N
H H
CokpaliieHHbIe
crpykrypabie Gopmyns::  CH,=CH, CH=CH

Mopenu mosery.:

Termepb MBI MOYKEM IMOCUMTATHL aTOMbBI B MOJIEKYJaX U IIOJydYaeM MO-
JexynsapHeie Gopmyssl: sren — C,H,, satun — C,H,,.

CpaBHUTE CTPYKTYPHBIE M MOJIEKYJAPHBIE (DOPMYJBI 9T€HA U ITHHA
C COOTBETCTBYIOIUMY (DOPMYJIaMU dTaHA: B MOJEKYJIe dTeHa Ha BA aToMa
T'uaporena meHbIlle, yeM B MOJIEKYJe dTaHa, a B MOJIEKyJie dTUHA — Ha
yeTbIpe aToMa MeHbIe. Ilo aroit mpuumHe aTombl KapboHa B MoOJIeKyJIax
9TeHa W 9TWHA He MOJHOCTHIO HACBHINIEHBI aToMaMu ['maporeHa, IO3TOMY
9T€H M STUH — STO HEHACHIIEHHBIE YIJIE€BOLOPOMILI.

Ounsnyeckne CBONCTBa 3TEHA U 3TMHA

dusnuecKre CBOMCTBA HEHACHIIIIEHHBIX YIJIEBOZOPOIOB II0J00HBI CBOM-
CTBaM HACBII[EHHLIX YIJIEBOLOPOIOB. OTEH U STUH IIPU OOBIYHBIX YCJIOBUIX
razoo0pasHbl, OECI[BETHBI, IIJIOXO PACTBOPSIOTCSA B Boje (PacTBOPUMOCTH
aTeHa cocrasiseT 22,6 mi, a atuaa — 137 mua B 100 ma Boger mpu 0°C),
XOPOIIIO PACTBOPSAIOTCA B OPraHNUYECKIX PACTBOPUTEIIAX, He UMEIOT 3aiaxa,



§ 27. OTeH 1 3TUH — HeHaCblLEHHble YrIeBOAOPOAbI

TeMIepaTrypa miasiaenus stena —169,2°C, stuaa — —80,8°C; Temmeparypa
Kunenus streHa — —103,7°C, stuna — 83,8°C. Texuuueckuii sTuH, JOOLI-
BaeMbI KapOMIHLIM METOIOM, 00JIalaeT CIeIN(PUUISCKIM Pe3KUM 3aIlaX0M.

XnmMmmyeckme CBOMCTBA 3TEHA U 3TUHA

Kak u ankanpl, 9TeH W 9TUH aKTHUBHO BCTYIAIOT B PEAKIIUIO TOPEHUS
C KMCJIOPOJOM. JTeH U STUH — OUYeHb B3PBLIBOONIACHBIE BelrlecTBa. [Ipuuem
STUH B BO3JyXe BCIILIXMBAET OT MaJIeHlIneil UCKPHI (Jake OT CTATUUYECKOTO
SJIEKTPUUYECTBA TAJBIEB PYKM), IOITOMY €ro OOBIYHO IIOJYYAIOT HEIIO-
CPEACTBEHHO IIepefl MCHOJIb30BaHMEM. IIpoAyKTaMu TOPEHUS STUX YIJe-
BOJIOPOJIOB, KaK M B CJIyuae aJIKaHOB, ABJIAIOTCA YIJIEKUCJBLIA ra3 U BOAA:

C,H, + 30, — 2CO, + 2H,0
2C,H, + 50, — 4CO, + 2H,0

Topenue sTrHa MINPOKO MCHOJB3YIOT B TEXHUKE IJIA CBADKU U PE3KU
METaJIJIOB, ITOCKOJbKY alleTUJIeH — PEeKOPACMEeH II0 TeMIlepaType IaMe-
Hu. CKOHCTPYUPOBAHBI CIIEIIUATbHbBIE alleTUJI€HOBRIE TOPEJKH, B KOTOPBIX
IIpU IPABUJIBHO IOJO0PAHHOM peKUMe IIoJaul STHUHA U KIUCJIOPOAA TeM-
neparypa miaamenu gocturaer 3000°C (puc. 27.1).

B orsinume OT asKaHOB HEHACBIIEHHBIE YIJIEBOAOPONBI XMUMUUYECKH
OUeHb aKTUBHBI. [Ipruem Ojaromapss HEHACHIIIIEHHOCTY HauboJee XxapakTep-
HBIMHU IS HUX SBJISIOTCSA PeaKI[UU IPHUCOeINHEHNs, B Pe3yJIbTaTe KOTOPBIX
K Kaxxgomy atromy KapOoHa mHpu OBOMHONM MM TPOMHON CBA3U IIPUCOEIM-
HAETCS aTOM WJIX TPYIIIa aTOMOB.

T'udpuposanue (zudpozeHus3auus) — peakIusd MIPUCOETUHEHUS BOIO-
poza. OTUH pearupyeT C BOAOPOAOM IIPW HAIPEBAHHUU B IIPUCYTCTBUU HIU-
KeJIeBOro KaTajusaTopa ¢ o0pasoBaHMEM 5TeHA:

H H

t,Ni N 4

H-C=C-H + H-H — /CZC\
H H

wm C,H, + H, 5 C,H,

Puc. 27.1. Nnama aueTnneHoKncnopoa-
HOW ropenku (a) n 6annoH ana nony-
YeHVA aueTuneHa 13 KanbLuin Kapburaa
CaC, nepepn nopaveii ero B ropesky —
reHepaTop auetuneHa (6)
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ITeH Tak/Ke SABJSIETCS HEHAacCBIIIIEHHbIM YIJIEBOJOPOJAOM M MOMeET
COeMUHATHCA C BOOOPOAOM IIPM TaKHX e YCJIOBUAX:

HH

H\ /H ¢ Ni | |
c=c_ + H-H -5 H-C-C-H

H/ \H | |

HH

umn C,H, + H, LN C,H,

HpI/I JOCTAaTOYHOM KOJIMUYeCTBE BOAOPOAA 9THH MOMKET Ccpa3y IIPHCO-
€OIMHATh MaKCHMAJIbHOE KOJIMNYEeCTBO BOAOPOAA MW IIpeBPAaIllaThCA B 9TaH:

C,H, + 2H, —“M, C,H,

Ecau ankaHbl ¢ rajJoreHaMHu BCTYHAIOT B PEAKIIUIO 3aMeIlleHHus, TO
HEeHACHII[eHHbIe YTJIeBOJOPOJbl C TaJoTeHaMHU pearupyoT, Kak € BOMIO-
pOZIOM: BCTYIIAIOT B PeaKIIUIO MpucoeqnHeHuA. Hampumep:

Br Br
H\ /H ¢ Ni | |
/C=C\ + Br-Br —— H—(IJ—(IJ—H
H H H H

Ia sToll peakImu KaTaaus3aTop He HyKeH. OHA IPOUCXOAUT TarKke
B BOAHOM pacTBope Opoma. Ilpu mpomyckaHWM 9TeHA WJIM STHHA UYepes
OpomMHYI0 Boxy (pacTBOp OpoMa B BOjle) ee KeJITO-KOpPUYHeBas OKpacKa
ncuesaer. OTY PeaKIIUIo UCIOJIb3YIOT KaK KaueCTBeHHYIO MJIS BBIABICHUS
HEHACBII[eHHbIX COeqUHEeHUM.

ﬂpVIMEHeHVIe HEHaCbIWEHHbIX Yyrneesogoponos

ITeH B YUCTOM BUJE MOYTHU HE IPUMEHSIOT, U3 HETro0 MOJy4aioT JpyTue
IMeHHble XUMHUecKue MpPoAyKThI (puc. 27.2). OgHO M3 caMbIX II€HHBIX
CBOICTB 9T€Ha — CIIOCOOHOCTD ITOJIMMEPU30BAThCA, O UeM OyIeT UATH pedub
B caenyroliieM maparpade. Biaarogaps sToMy CBOMCTBY U3 HETO MOJYUAIOT
pasIUYHBbIE TJIaCTMACCHI.

9reH 0bJiaJlaeT UHTEPECHBIM CBOMICTBOM: OH ABJSETCS (hUTOTOPMOHOM,
YCKOPAIIIUM co3peBaHMne ILI0A0B. OGBIYHO OBOIU U (DPYKTHI, HY:KIA-
oIuecs B AJUTEJNbHON TPAHCIOPTUPOBKE, HAaIpuMep, usd crpan Adpu-
Ku uam FO:xHOI AMepuKU, CPBIBAIOT €Ille 3eJIEHBIMH: €CJIU UX COPBaTh
CIIeJILIMU, OHU OBICTPO MCIOPTATCS. A yiKe Ha MecTe QPYKTHI U OBOIIU
MIOMEIIAloT B CIeINAJbHYIO KaMepy ¢ HeGOJMBIINM COMep:KaHueM STUIeHa
(oxkos0 2 MJ sTHJEeHa Ha 1 JI Bo3Oyxa), rae B TeueHue 1—2 CYTOK OHU
JI03PEBAIOT.



§ 27. OTeH 1 3TUH — HeHaCblLEHHble YrIeBOAOPOAbI

Mpoun3BogcTBO M3rotoBneHune M3rotosneHne [ina po3peBaHnA OBO-
nnacTMmacc B3pbIBYaTbIX BeLLECTB aHTUdpU308 wen n pyktos

MonyueHne TexHU- MonyueHune Bbicoko-  MonyuyeHne cuHTeTU-  [lonyyeHne opraHu-
YecKoro 3TWNOBOrO  OKTaHOBOMO TOMMMBA Yeckoro Kayuyka YecKmx pacTBopu-
cnupTa Tenemn

Puc. 27.2. MNprmeHeHne 3TeHa

OTHH HCHOJL3YIOT B alleTUJIEHOBBIX TOPEeJKAax [IJd CBAPKU U PE3KU
merasioB. OH TakiKe ABJISETCS ChIPhEM MIJI CHHTE3a IEHHBLIX BeIeCTB
u MmarepuajyioB (puc. 27.3).

Mpou3BoACTBO NeKkap- B aleTuneHoBbix  [MoflyueHue cuHTeTU-  [IPOW3BOACTBO MCKYC-
CTBEHHbIX BellecTs ropenkax YecKoro Kayuyka CTBEHHbIX BOJIOKOH
W3roToBneHue Mpou3BoacTBO MonyueHue Monyuenme apoma-
NaKOKPaCOUHbIX CUHTETUNYECKIX nonuBuMHURXNOpUga  TMECKMX BeljecTs
MaTepuanos KpacuTenei (MBX) ANA napoomepHbIX

cpencTs
Puc. 27.3. lNpuymeHeHne 3TnHa
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TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

STUneH Ana CTUMyNAUMM CO3peBaHMA MIOAOB MCMONb3oBanun ele B [peBHeM
ErvnTe. ErunTAHe cneyuanbHO cnerka Manv GUHUKK, MHXUP 1 Apyrie niaogbl: no-
BpeXAeHve TKaHeN CTUMYNIMPYeT 06pa3oBaHme 3TUIEHA PACcTEHUAMYU U yCKopseT
co3peBaHuve. B [ipeBHemM Kutae B 3aKpbITbiX MOMELLEHUSX CMeLVanbHO CXKUranm
[epeBsAHHbIE apOMaTUYeCK/Ee MasiouKn WU CBeYUM C Lenbio CTUMYINPOBaTb CO-
3peBaHne GPYKTOB: NPV CrOpaHNM CBEYe WU APeBECHHbI BbIAENAETCA HE TONbKO
YINEKNCIbIA a3, HO U ApYyrue NpoMeXXYTOUHble MPOAYKTbl HEMOMHOIO CropaHus,
B YaCTHOCTU STUJIEH.

ps
.l.,/.
-9

2/

S

KnioueBasa npen

JTeH 1 3TUH, MOZOOHO ankaHaMm, ABNATCA HEMONAPHLIMY BELeCTBaMK, HO, B OT-
NNYMe OT ankaHOB, OHN 6oMee XMMYECKM akTVBHbI 6larogaps HeHACILLEHHOCTL.

KOHTPOH bHbl€ BONPOCHI

307. Kakue yrneBofoOpOAbl Ha3blBAlOT HEHACbIWEHHbIMW? B yem nx rnasHoe oT-
NNYne OT HaCbILEHHbIX YrNeBOAOPOA0B?

308. OxapakTepusyiite ¢pusmyeckme CBONCTBa STEHA 1 STUHA.

309. M306pasniTe MONEKYNSAPHYIO 1 CTPYKTYPHYIO GOpPMYsbl 3TEHA U STUHA.

310. CocTaBbTe ypaBHEeH/A peakLui ropeHna STeHa 1 3TUHa.

311. OnuwnTe NpUMeHeHNe 3TeHa 1 3TUHa.

312. B yem 3aKntoyaeTca CyleCcTBEHHOe OTInYMe XUMUYECKNX CBOMNCTB HeHa-
CblLLieHHbIX YreBOAOPOAOB OT HacblweHHbIx? CocTaBbTe ypaBHeHMA pe-
aKUMIA B3aMMOZENCTBUA 3TeHa 1 3TMHa: a) C BOJOPOAOM; 6) C Xopom.

3apaHuna ana yCBO€HNA maTtepuana

313. OnpegennTe, y Kakoro yrinesogopoda — 3TeHa WU 3TUHA — MIOTHOCTb
6onblue. CpaBHUTE UX MIOTHOCTb C MAOTHOCTHIO BO3AyXa.

314. CpaBHUTE O0OBbEMDI YINIEKNCIOrO rasa, 06pasyioleroca npu rnoaHoM cro-
paHUK paBHbIX 0OBEMOB 3TaHa, STeHa U 3TUHA.

315. Ha cropaHue paBHbIX 06beMOB KaKoro yrneBoAopoOAa — 3TaHa, 3TeHa Uin
3TNHa — PacxopyeTca MeHblue Kucnopopa?

316. Vicnonb3ya nHbopmauuio naparpada, BbIMUCINTE MACCOBYIO AOMI0 3TEHA
M 3TUHa B UX HacbllWeHHbIX Npy Temnepatype 0°C pacTBopax B BOAe.

317. Kak n3meHsAeTcA pacTBOPUMOCTb 3TE€HA M 3TMHA B BOAE MpY MOBbILEHUN
TemnepaTtypbl? HabnogatoTca Ny BUAYMbIE NPU3HAKW NPU HarpeBaHUn Ha-
CbILLEHHOrO Npun onpefeNeHHON TemnepaType pacTBopa 3TeHa? 3TuHa?

318. Bbluncnmte o6beM BOAOPOAA (H. Y.), C KOTOPbIM B3aMMOLENCTBYET: a) 3TeH
mMaccoin 7 r; 6) 3TuH obbemom 5,6 n (H. V.).

319. Bbluncnnte o6bem 3TeHa (H. y.), HeobxoaumbIi ana obecuBeyrBaHUA 6pom-
Holl Bofbl Maccoli 400 r, B KOTOPOW MaccoBas gonsa 6poma coctapnsieT 2%.

320. Kak 13mMeHUTCA 06beM CMeCn 3TUNleHa C KUCJIOPOAOM, B KOTOPOW COOT-
HoleHre 06beMoB ra3oB coctaBnfeT 1 : 3, MpU yCI0BUM MOSIHOMO B3aw-
MOAENCTBUSA BelecTB 1 06pa3oBaHUsi BOADI: a) *KMAKON; 6) razoobpasHoin?



§ 28. NoHaTne o nonumepax. MonusTnneH

Peakumna nonumepusaymmn

Kax BBI moOMHHUTE M3 IpeABIAYINero maparpagda, sTeH — 5TO HeHacChl-
IeHHBIHA yriaeBomopon. Biaromaps stomy arombl KapOoHa B ero MOJIEKY-
JaxX MOTYT HIPUCOEIWHATH Apyrue aroMbl. ONHON M3 XMMHUECKUX peak-
Ui, B KOTOPBIX Peajn3yeTcs TaKOe CBOMCTBO 9TeHA, SIBJISIETCA PeaKuus
noaumepusayuu (OT rped. polymeros — COCTOAIUN M3 MHOTUX YaCTe).

Ilon meficTBueM ompenesieHHBIX BeIleCTB (MHUIIMATOPOB) OBOMHAS CBA3H
B MOJIEKYJIe 9TeHa MOXKeT Pa3pbIBaThCs UM aTOMbI KapbOoHa MOTyT IIPHUCOemN-
HATH APYI'Ue aTOMbI, B 4aCTHOCTH aToMbl KapOoHa Ipyroil MOJIEKyJIbI STeHa:

H H H H H H H H HHHH
c=c_ + c=c. — —C C + C C — C c c c—
H H H H H H H H H HH H

O6pasoBaBH1cha JacTuia TakKXxe cIrocoOHa IIPUCOEAHNUTDHL MOJIEKYJIY
9TeHa:

R N R R R
-C-C-C-C- + (€=C_ —> -C-C-C-C-C-C-
Lo H/ \H [
HHHH HHHHHH

W Ttak MOXKeT IPOOJIMKATBCS OO0 TeX IOP, IIOKA IPU OIpPeleIeHHBIX
YCJIOBUSAX IMPUCOEJVHEHNE He OCTAHOBUTCA. B pesyibraTe peakmuu 00-
pasyioTcs oueHb 0OJIbINIEe MOJIEKYJIbl, B KOTOPBIX OAUHAKOBBIN (hparMeHT

IIOBTOPAETCA MHOTO paas:
MoBTOpsOWNIACA SNEMEHT

SR A R A
I A A A A A
HHHHHH HH|HHHHHH

Vca0BHO ypaBHeHNEe PeaKIMM MOJNMEPU3ANUN 3alKCHLIBAIOT CJIENy-
IOIIIM 00pasoM:

H H
N s
n /C:C\ o Cc-C
H H



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

CyTh peakIuu TOJUMEpPU3ANUU COCTOUT Q e,
B 00BbeqUHEHUU OOJIBLIIIOr0 KOJWUECTBa MoJie- QN

KYJ HEHACHIIEHHEIX YIIEBOZOPOZOB — MOHO-  \ouomepsi
Mmepog — apyr ¢ npyrom (puc. 28.1). IIpoayKTsI Monumepu-
peaxIuu NOJNMEPU3al Uy HA3bIBAIOT NOJAUMEDPA- 3auus
MU, B UX MOJIEKYJIaX MHOTOKPATHO ITOBTOPAETCS . - - -
arMeHT MOJIeKYJIBI MOHOMEpA. ) ) ) )
®p ¥y p Monnmep
.\ MNonumeprsayma — npouecc coeguHeHuA 60/1b- Puc. 28.1. Monekynbl
¢ © woro uncna morekyn HU3KOMONEKYNIAPHOTO  MOHOMepa O6beAMHAITCA
BelecTBa (MOHOMepa) B MOJIEKYsy Mosiumepa. B MOJIEKY/ly NonMmepa

IloBTOpsAIOMIMIics (hbparMeHT B MOJIEKYJe TOoJuMepa Ha3bIBAIOT aJle-
MEHMAPHLIM 36€HOM, YUCJIO I — CMENeHbld NOAUMEPUIAUUL:

Monumep

[ 1
%CHZ—CHZ%» CreneHb
<" nonumepwu3sauun
L

SnemeHTapHoOe 3BeHO

CreneHb TOJTMMEPUBAIIAY TTOKA3BIBAET YMCJIO MOJIEKYJ MOHOMEpPa, KOTO-
pble 00BEeAMHUINCH B OTHY MOJIEKYJy moauMepa. OHa MOKeT ObITH OT THICAUN
IT0 coTeH ThIcsad. IIOCKOIBKY MOJIEKYJIBI TIOJTUMEPOB COCTOAT M3 OOJIBIIIOTO KO-
JmyecTBa (hparMeHTOB, Y HUX OUYEHb OOJIBIIINE MOJIEKYJIAPHBIE MacChl. VIMEHHO
IIO3TOMY Pyroe Ha3BaHUE IOJIMMEPOB — 6blCOKOMONLCKYAAPHbLE COCOUHECHUS.

B dopmynax mosmMepoB He YKasaHO, YeM 3aKaHUMBaeTCs KapOoHOBasd
nenb. Ha KOHIIaX MOJIEKYJIbI TOJUMeEpPa HaXOAATCA ()ParMeHTbI MOJEKY.JI
pacTBOPUTENA WU WHUIMATOPA MOJUMEPU3alUM. OTU aTOMBI IIOUTU He
BJIMAIOT Ha CBOMCTBA IIOJIMeEpA.

Haspanusa nommMepoB IPOUCXOAAT OT Ha3BaHUA MOHOMEPOB. B Harem
cJIydyae B PEaKIIUIO TMOJUMEPU3aIU BCTYIINJI STUJIEH (3T€H), IO3TOMY IIPO-
IYKT PeaKIMU HA3bIBAIOT IIOJIMATUJIEHOM:

MoHomep Monumep
KaTrajau3aTop
— — e Sy = — —
nCH,=CH, [-CH,—-CH,-],
3TUNeH nonuaTuneH

OOpaTuTe BHUMAHWE, YTO STUJIEH W MOJUSTUJIEH MMEIOT OAMHAKOBBIM
KauyeCTBEHHbBIA 1 KOJIMYECTBEHHBIN cocTaB: 00a cocToAT 13 aTroMoB KapboHa
u I'maporena, mpuueM B 000MX BellfecTBaxXx Ha oguH aroMm Kap6GoHa mpuxo-
nuTces aBa aroma I'maporesa. BaskKHBIM OT/IMUMEM MeXKIY HUMU SBJISIETCS TO,
YTO B MOJIEKYJIe dTeHa IPUCYTCTBYEeT ABOWHASA CBA3b — ATO HEHACHIIIIEHHBIHN



§ 28. MoHATMe 0 monumepax. Monuatunex

YIJIEBOJOPO, a B IIOJUITUJIEHE BCE CBSA3U OAMHAPHBIE. DaKTUUYECKU IIOJIH-
STUJIEH — 5TO AJKAH C BLICOKOI MOJIEKYJJISAPHOI MAcCoIi, II03TOMY XUMUYECKH
OH JIOCTATOYHO MHepTeH. IlomusTuieH He B3aUMOAEHCTBYEeT HI C KHUCJIOTa-
MU, HU CO IIMeJJOUYaMM, YCTONUYUB K AEUCTBUIO OKUCIuTeel. IMeHHO XuMu-
YECKOM CTONKOCTBIO IMOJIMITUIEHA 00BSICHSIETCS ero IIINPOKOoe IPUMeHeHUe.

dnemeHTapHoe 3BeHO nonustuieHa —CH,-CH,- coctouT 13 ABYX OfMHAKOBbIX
rpynn atomoB —CH,-. Mouemy e dopmysy MOU3TUAEHA He 3aMKCbIBAIOT B YNPO-
weHHom Buge [-CH,-].? 3To genatb He NMPUHATO, Tak Kak dopmyna monumepa
JOMKHa O0TOBpaxaTb ero CBA3b C MCXOAHbIM BELLECTBOM — MOHOMEPOM, B IAHHOM
cnyyvae stuneHom CH,=CH,.

BoNbLIMHCTBO MONMMEPOB (KPOMe HEKOTOPbIX GMOMOAUMEPOB) OTAMYAOTCA OT
HM3KOMONEKYNAPHbIX BELECTB TeM, YTO HE MMEIOT OMNpefesieHHON MONEKYNAPHON
Maccbl. B Kaxkgom obpa3sLie nonmaTuieHa MosieKysbl MeIoT pasHyio ANVHY 1 Maccy,
Mo3TOMy, KOrJa FOBOPAT O MOAVMepax, NCMOob3yloT NOHATHE cpedHell MoseKyap-
Hou maccei.

dusnueckne cBoncCTBa " npumeHeHune noJinaTuieHa

CaMBbIM pacIIPOCTPAHEHHBIM U3 IIOJMMEPOB ABJIAETCA IIOJUSTUIEH. ITO
MaJIOIIPO3PAYHOE BEIIEeCTBO ILJIOXO IIPOBOAUT TEIJIOTY M BJIEKTPUYECKUI
TOK, "KUPHOE Ha OINynb u HamomMmHaeT mapadud. VHOTZA B OBITY €ro
HEIPaBUJIbHO HABBIBAIOT IiesutodamoM (1esiodaH — BTO COBCEM APYTroit
Marepuaj, M3rOTABJIMBAEMBIA M3 II€JUJIIOJIO3bI, OH TOJbKO BHEIIIHE HAIIO-
MUHAET IOJIMATUIEHOBYIO ILJIEHKY).

YucThle TOJMMEPHI Ha MPaKTHUKe 00BIYHO He MCHoab3yoT. Ha ux ocHO-
Be M3TOTABJIUBAIOT Pa3JIMUYHbIE MATEPUAJBI, KOTOPhIE HA3HIBAIOT ILJIACTMAC-
caMu, WU IacTukamMu. [ uxX M3roTOBJIEHUA K IIOJUMepaM J00aBIIAIOT
pasiauYHble BeIlecTBa: CTA0UJIM3aTOPHI, IJIACTHU(GUKATOPHI, KPACUTeJH,
BcIeHUBaTeJ U U T. . TakuM 06pa3oM M3 TOCTATOYHO HEOOJIBIIIOTO YKCTIA
TIOJTUMEPOB M3TOTABJINBAIOT OTPOMHOE KOJTUYECTBO PA3JIUUYHBIX IJIACTMACC.

Y GONBIIMHCTBA MIOJMMEDPOB €CTh TaKyKe HeJOCTATKU — TepMUUYecKas
HECTOUKOCTb, IOPIOYECTh W XPYIKOCTh, HO OJylaromaps JOCTUKEHUAM Ha-
VKU B moOcJeqHee BpeMs M300peTeHO MHOTO HOBBIX HMOJUMEPHBIX MaTepua-
J0B. Bo3MOKHO, I1acTMacchl BCKOPE CTaHYT

. g - )
€IVMHCTBEHHBIM MaTepnuajJoM, KOTOPBIN 4YeJio- -.A *( . !
BeuecTBO OyZeT MCIOJb30BaTb, T€M CAMBIM | .

COXpaHAA IPUPOJHbIE MAaTePHUAJIbI. &)
B IIPDOMBIIIIJIEHHOCTH IIOJIMOTUJIEH W3- { L 11
roTaBJIMBAIOT B BH/JE I'PAaHYJI, KOTOPhbIE 3a- (> =
s |

TeM TIOABEPrarmT TepMHUUecKoii o6padoTke
(puc. 28.2). MoseKynsapHasa Mmacca mojm-  Puc. 28.2. TpaHynbl nonusTuneHa



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

stuiieHa kosebsaerca or 30 ThIC. 10 3 MJIH B 3aBHCUMOCTU OT JABJICHU,
Ipy KOTOPOM IIPOUCXOAUT peariius mosmMmepusaruum (taba. 11).

Taoauna 11. CpaBHeHUue Pa3IMYHBIX BUIOB IMOJUITHIIEHA

IIpusHak pisa ITouaTuIeH HU3KOM ITosmaTuIeH BHICOKOM
CpaBHEHHA miaotHoctu LDPE mirorHoctu HDPE
(TMoJIyYeHHBIH IIPH TaBJIe- (MOJIyYeHHBIN NIPU JaBJIEHUN
Hun ok. 2000 armocdep) ok. 40 atmocdep)
Mouanekrynap- Huskasa Bricokasa
Hasd Macca
Temmneparypa Bermre 100°C Bermre 120°C
pas3MsaruYeHus
Temmneparypa Berrre 120°C Berre 125°C
JIaBJIE€HUA
Il1oTHOCTH Oxou0 0,90 r/cm® Oxou0 0,95 r/cm®
XapakTepu- HocTaTouHO myIaCTUYEH, BoJee sxecTKuil, IPOYHBIA,
CTUKA MATKUI, U3TOTOBJIEHHBIE U3 | YCTOMYUB K BBICOKUM TEMIIE-
Hero makeThl He IIypIar, patypam u JeHCTBUAM XUMHU-
TJIAHIIEBbIE, BOCKOOOPa3HbIe | KaTOB
ITpumenenme YnakoBOYHBIE MATEPUAJIBI: TpyOsI GonbIIIOTO AaMETPA,
IJIeHKA IS 00epThIBAHUS, KaHUCTPBI, COCY/bI IJIsI PACTBO-
KOHTEMHePHI, TaKeThl, BbIAEP- | PUTEJIe, IaKeThl, BLIAEPIKU-
JKUBAaIOIIMe HAaTPy3Ky 0 4 KT | Baiolue HArpysKy mo 20 Kr

KaHI/ICprI n nocyna
ANnA peakTneoB

CoepgnHUTENbHbIE
SJIEMEHTDI

MneHka gns Tenauy,

MyweBble nakeTbl

Muuwesble
KOHTenHepbl

Tpy6bl

MneHka
ana obepTbiBaHMA

MakeTbl anA Mycopa

Puc. 28.3. NprMeHeHre nonnatuieHa



§ 28. MoHATMe 0 monumepax. Monuatunex

B 1882 rogy amepuKkaHcKuin Xummnk Yapnb3 MakuHTOLL BO BpeMs OMbITOB C HaTypasib-
HbIM Kay4yyKOM HEOCTOPOXKHO MPOJIVII Ha XanaT PacTBOP Kayyyka B 6eH3uHe. Yepes
HeKoTopoe BpeMs OH 3aMeTWs1, YTo 6pbI3ry BoAbl CTEKAOT MO Xanaty, a He nponu-
TbIBAlOT ero. Xanat ctan BogOHeNpoHuULaembiM. Yepes roq MakuHTOL OpraHn30BaJl
NPOV3BOACTBO AOXKAEBbIX NaLLel, KOTopble Ha3Ban ero UMeHeM — «MaKUHTOLLI.

”
T/.
[

o

s

KnioueBasa nges

MonuaTuneH — CUHTETUYECKOE OpraHUYecKoe COefMHeHMWe, He BCTpevatolle-
eca B xuBow npupope. OH ABNAETCA OCHOBOW MHOMMX LIEHHbIX MaTepuanos,
KOTOpble 3aMEHUIN NPUPOAHbIE MaTepuranbl.

KoHTponbHble BONPOCHI

321. Kakue BellecTBa Ha3biBalT nonvmepamu? Yem oHW OTAMYAOTCA OT ApY-
rmx matepuanos?

322. Y710 06LWeEro mexgy MOHOMEPOM WU dNEMEHTAPHbIM 3BEHOM Monumepa?
Yem oHM oTtnnvatotca?

323. lante onpepneneHne NOHATUAM «peakuusa nonmmepursanumy, <KMOHOMEpP,
«MonAMMep», «CTeneHb NoANMepPr3aLnn» U «3NeMeHTapHOe 3BEHOY.

324. OxapakTepusyite Gpu3myeckmne CBONCTBA NONNITUIIEHA.

325. Ha3zoBuTe chepbl NPUMEHEHNA NONUSTUNEHA.

326. O6BACHMTE, NOYEMY XMMMYECKMe CBOMCTBA MOMMITUNIEHA OTAINYAlOTCA OT
CBOWCTB 3TUSIEHa.

3apaHna pnAa yCBO€HNA MaTepualia

327. Onpegenute obLyme 1 OTMUMTENBHBIE MPU3HAKK MeXy: a) ajlkaHaMu 1 ro-
NN3TUNIEHOM; 6) STEHOM W MONSTUNEHOM.

328.113 § 2 BcnomHUTe 0COOEHHOCTM aMOPdHbBIX U KPUCTANINYECKUX BeLLeCTB.
WNcxops n3 Ppuanueckmx CBONCTB NONUSTUNIEHA CAeNainTe BbIBOA, K KakUM
BeLlecTBaM OH OTHOCUTCSA: KPUCTANNIMYECKM UM aMOPdHbIM.

329. MNepeuncnute chepbl NpumeHeHus nonmsTuneHa. OB6ocCHyNTe, GnaropapA
Kakum ¢GU3MYeCcKM CBOMCTBAM MOAMUSTUNEH MPUMEHSIOT MMEHHO TaK U AB-
NAETCA N onpaBAaHHOW 3aMeHa NMPUPOAHbIX MaTepUanoB MONMSTUIIEHOM.

330.CpefHAAa OTHOCUTENbHAA MOJIEKY/IAPHAA Macca MONM3TUNIEHa, MONyYeH-
HOro Mpu HU3KOM faBneHun, paBHa 280 Tbic. CKONbKO MOJIeKyN 3TuNeHa
pacxofyeTca B cpefHeM Ha o6pa3oBaHMe OAHOW MOJEKYSbl Nonumepa?

331. Bbiuncnute 1 cpaBHUTE MaccoBble fonu KapboHa n naporeHa: a) B 3TeHe;
6) B nonuatunere coctasa [~CH,~CH,-1,,0,

332*, B JOMOMHUTESNbHBIX NCTOYHMKAX Hangute MHbopMaumio o cnocobax mnonyde-
HUA, XUMNYECKMX 1 GU3NYECKNX CBOMCTBAX, @ TaKKe NPUMEHEHMI MACcTMAcC.

333*.Kak Bbl CuMTaeTe, MOXET /I YeNOBEeYECTBO MONHOCTbIO OTKa3aTbCA OT UC-
Nonb30BaHWA NPUPOAHbIX MaTepuanos B Nonb3y nnactmacc? lNepeuncnn-
Te BCe «3a» U «MPOTMB» TAKOWN 3aMeHbl.



§ 29. lNMpupoaHble NCTOYHNKWN YIrNeBoaopoaoB

BcnomuuTe: guctunnauua (neperOHKa) — cnocob6 pa3peneHna cMmecm netyvymx
KNOKOCTEN METOAOM MOCTENEHHOro BblMapnBaHNA C I'IOCJ'IE,EI,yIOLLlGI?I KOHAeHcaLumen.

HedTb. MNeperoHka HedTn

MHorue opraHMYecKUe BEI[ECTBA, C KOTOPLIMH BBl HMMEETE [eJIO
B IIOBCEIHEBHOU IKWBHU,— IIJIACTMAacCChl, KPACKM, MOIOIIUE CPeACTBa,
JIeKapcTBa, JIaKKW, PACTBOPUTEIN — CHUHTE3WPOBAHBLI M3 YIJIE€BOLOPOIOB.
B mpupose ecTh TpM OCHOBHBIX MCTOUYHUKA YTJIEBOJOPOAOB — HedTH,
IPUPOIHBLIA Tad M KaAMEHHBIN yIoJib.

HedTs — oaHO M3 BaKHEUIINX II0JIE3HBIX MCKOMAaeMbIX. HeBO3MOIKHO
IPeJCTaBUTD HAIITY KU3HDL 0e3 He)TU 1 MPOAYKTOB ee mepepaboTku. He 3ps
cTpaubl, 6oraTble HeTHIO, UTPAIOT BaKHYIO POJb B MUPOBOUM SKOHOMUKE.

Hedts — 5T0 TeMHasA mMacadgHUCTAA KUAKOCTb, 3aJIeTaiolias B 3eM-
HOU Kope (puc. 29.1). OmHa mpexcraBiserT co00il OJHOPOTHYIO CMeCh W3
HECKOJIbKUX COTEH BeIleCTB — IMIPEeNMYINEeCTBEHHO HACBHIIIEHHBIX YTJIEBO-
IOpOZIOB ¢ umcaoM atomoB KapbGona B moJsekyse or 1 mo 40.

Hnsa mepepaboTKM 5TOM CMeCU MCIIOJB3YIOT KaK (PuU3nyecKme, TaK
u xumuueckune merTonbl. Cuauvasa HedThb pasfessioT Ha MIPOCTHIE CMe-
cu — @pakyuu — TOYTeM nepezoHkKu (IUCTULISAIUU WA PeKTudUKa-
1IU1), OCHOBAaHHON Ha TOM, YTO Pa3JIWYHBIE BEIeCTBA B COCTaBe HePTU
KUIAT IPU PA3JINUYHBIX Temrneparypax (Tabsua. 12). IleperoHka mpoucXomauT
B PeKTU(MUKAIIMOHHON KOJIOHHE IIPU 3HAUUTEJbHOM Harpese (puc. 29.2).
dpaxiuu ¢ caMbIMU OOJIBIITMMHY TeMIIepaTypaMu KUIIeHUs, pasaraoImue-
csA TIPU BBICOKOU TeMIIepaType, IePeroHAT IPU MOHMKEeHHOM JTaBJIeHUN.

la3
150°C
beH3nH
200°C
. KepocuH
Cbipas 300°C
HedpTb [a3onnb
370°C
l Masyt
400°C
Harpe-
BaHue lyapoH
Puc. 29.1. BHewHun sug Puc. 29.2. Cxema neperoHkn HedTn

HedTK B peKTUdMKALMIOHHONM KOMOHHe
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Tadnuuma 12. @dpaknuu nmeperoHkn HedTH

Yucmo aTtoM0B TeMmeparyoa
dparuusa KapGouna p 3:p IIpumenenue
Kunenud, °C
B MOJIEKYyJax
lazosas 1-4 Coprme 200 °C Tomnuso
dpaknuda
Bensun 5-10 20-180 ABTOMOGUIIBEHOE TOpIOYEe
Jlurpoun 6-12 160-200 Tomuso, cripse Ana
CUHTEe3a
Kepocun 10-16 180-250 ABuanoHHbIN O€H3UH
T'azoiinb 13-25 220-350 JusenbHOE TOpiouee
T i1 ra- T -
FHEIBLH T2 26-30 350-430 OILIMEBO /IS TEILIO
30MJIb (MasyT) 9JIEKTPOCTAHITUH
IIpu marpeBanun IIpousBoacTBO achaib-
Tsxenbrit Bompme 30 pasiaraercs, mepe- | Ta, outyma, napaduxa,
MasyT TOHSAIOT IIPHU MMOHU- | CMA30YHBIX MaTEePUAaJOB,
JKeHHOM JaBJI€EHUU | TOILIUBO IS KOTEJbHBIX

YkpauHa goctaTouHo Oorara 3ammacamMu Hed)Tu. OCHOBHBIE MECTOPOYKIEHU A
COCpeIOTOUEHbI B Tpex He(TerasoHOCHBIX peruoHax: BocTrouHoM (CyMckas,
ITonraBckas, Yepuurosckas u XapbKoBCcKas 001acTu), 3amagaom (JIbBoBcKas
u NBano-PpanKoBcKasa obaactu) u 0:xkuoM ([IpumuepHoMopbe, 11eabdbl A30B-
ckoro u YepHoro mopeii). 3amackl He(pTy B YKpauHe OIeHUBAIOTCA B OKOJIO
2 MJIpA TOHH, HO 3HAUWTEJbHAS WX YACTh COCPEIOTOUeHA Ha OOJBIIMUX TJIY-
oumax (5—7 xm). Exxerommas moObiua He()T B YKpawmHe COCTABJISAET OKOJIO
2 MJH TOHH Ipu IoTpebHOCTHM B 16 MJIH TOHH, MOITOMY, K COKAJIEHUIO,
YKpanHa IOKa BBIHYKAEHA MMIIOPTUPOBATH 3HAUUTEIbLHBIE 00beMbl HE(TH.

XrMmnuyeckas nepepabotka HepTeNnpPOAYKTOB

HekoTopble MPOAYKTHI ITePEroHKN He(PTU MOIKHO MCIIOJH30BaTh CPa3y,
0e3 maJibHelIIei mepepadboTK,— 9T0 OEH3UH 1 KePOCHUH, HO OHI COCTaBJIA-
o1 Jutirb 20—30 % medTu. K ToMy 'Ke mmocsie meperoHKy 6eH3UH IOJTyYaeTcsa
HU3KOro KauecTBa (¢ HeGOJBININM OKTAHOBBIM YKCJIOM, T. €. IIPU CIKATUU
B JABUTAaTeJie OH B3phIBaeTcA, a He cropaer). [[Burarenb, paboramoinuii Ha
TaKOM TOILJIMBE, U3JAaeT XapaKTEePHBIN CTYK U OBICTPO BBIXOAUT U3 CTPOS.
Ias1 mOBBINIEHNS KadecTBa OEH3WMHA U YBeJIWYEHUS €ro BbIXoma HedThb
MMOJBEPraloT XUMHUUECKOH mepepaboTKe.
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Puc. 29.3. Mogenb ycTaHOBKM Puc. 29.4. KpemeHuyrckummn
ONA KpeKuHra HedTn HedTenepepabaTbiBalOWNiA 3aBOS

OnvH U3 BasKHEUWINIMX CIIOCOO0B XMMHUUECKOH mmepepaboTKu HehTHm —
Kpexkunez (OT aHTJI. t0 crack — pacUIeNIATh, JIOMATh, IOCKOJBKY IIPU
KpeKuHTre MPOUCXOAUT PaspbiB KapOoHOBBIX Itemeii) (puc. 29.3). IIpu Ha-
rpeBauu g0 500°C 6e3 mocTyma Bo3oyXa B IPUCYTCTBUU CHEIIMAJIbHBIX
KaTaan3aTOpPOB AJUHHBIE MOJIEKYJbl AJTKAHOB PAaCIIeIIAIOTCA Ha OoJiee
menkue. IIpy KpeKuHTe u3 HaChIIIeHHBIX YIJIEBOJOPOI0B 00pa3yeTcs cMech
JIETKUX HACBIIEHHBIX M HEHACHIIEHHBIX YIJIEeBOJAOPOJOB, HAIIPUMED:

500°C, kam.
Ci6Hs4 CgH,s + CgH,g

Baaromaps aTomMy mpolleccy yBeJIHMUMBAETCS BBIXOMA OEH3WHA U Kepo-
cuua. Takoii 0OeH3MH MHOTAA HAa3bIBAIOT KPEKUHI-O0H3UMHOM.

OOHOM M3 XapaKTepuUcTUK, onpepensAlolen KayectBo
6eH3nHa, ABNAETCA OKTAaHOBOE YKC/I0, KOTOPOE MOKa-
3blBae€T BO3MOXHOCTb AeTOHauuu (B3pbiBa) TOMIUBHO-
BO3JYyLWHOW CMecu B ABuratene. Yem Bbille 3HayeHue
OKTaHOBOIO 4ucC/la, TEM MeHblle BEePOATHOCTb JeTOHa-
LUun, a cnefoBaTesibHO, Bbille KavyecTBO OEH3MHa.

[enTaH HempurogeH B KauyecTBe MOTOPHOro TOMMBA,
OH [OETOHMpPYEeT C GoMbluell BEPOATHOCTbIO, TOrAa Kak
M300KTaH (2,2,4-TpUMeTuneHTaH) obnagaeT npoTUBo-
NOSMIOXHBIMU CBOVCTBAMW — OH MOYTU He AeTOHUpYyeT

B ABUratene. 3Tu [Ba BelleCTBa CTaanM OCHOBOW LIKaslbl OKTAROEoE N0
onpefeneHna KayectBa 6eH3MHa — LWIKabl OKTAaHOBbIX  GenzyHa 06A3aTeNb-
umcen. B 3Toi WwKane renTaH noayumn 3HadeHne 0, @ U30- o ykasbliBaloT Ha 3a-

okTaH — 100. CorflacHo 3ToW LKane, 6eH3MH C OKTaHo- MPaBOUHbIX KOMOHKaX
BbIM UMcsioMm 95 06nafaeT TakUMU »Ke [eTOHALMOHHbIMU
CBOWCTBaMU, KaK 1 cMecb 95 % n300KTaHa 1 5% renTaHa.
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ITepepaboTka HeTU IPOUCXOAUT HA CHEIUATIBHBIX IPENIPUATAAX —
He(dremepepabaThIBAIOIINX 3aBoJax. TaM NIPOBOAAT KaK PEKTHU(MUKAIIUIO
ChIpOl He()THU, TAaK U XUMUUYECKYIO ITepepabOTKY IOJTyUYeHHBIX He()TEIIPOIyK-
ToB. B YKpauHe ecTh I1ecTsh HedTemepepabaThIBAOINNX 3aBom0oB: B Omec-
ce, Kpemenuyre, Xepcoue, Jlucuuancke, HagBopuaucke u [IporooOniue.
CymMMapHas MOIITHOCTH BCEX YKPAMHCKUX IPEANPUATHHA IO IepepadoTKe
He(TH TpeBbBIIIIaeT 52 MJIH TOHH B TOJ.

MNpunpoaHbIn ra3

Bropoiil 1o Ba)XHOCTH HCTOYHUK YIJIEBOJOPOJHOTO CBHIPbA — 9TO IIPU-
POLHBII ras, IJIABHOI COCTABJISIOIEH KOTOPOro Asjsercsa meTaH (93—99 % ).
IIpupoaHbIil Tra3 NCIOJIL3YIOT B MIEPBYIO ouepenb KaK d(hGeKTUBHOE TOILINUBO.
IIpu ero cropanuu He oOpasdyeTcsa HU 30J1a, HU AJOBUTHIN yrapHBIU ras, IIo-
9TOMY IPUPOAHBIHN ra3 CUUTAETCHA HKOJOTMUECKU UKUCTHIM TOILIMBOM.

Bosbmioe koauyecTBO IPUPOSHOTO ra3a MCIOJIb3yeT XUMUYecKasd Ipo-
MBIILJIEHHOCTD. [lepepaboTKa IPUPOLHOrO ra3a CBOAUTCS I'JIaBHBIM obOpa-
30M K IIOJIyYeHUIO HEeHACHIIIIeHHBIX YIJIeBOLOPOLOB U CUHTe3-Tasa. JTUJIeH
U aleTujieH o0pasyioTes IIPU OTIIeNJIeHUY BOLOPOJa OT HUBIINX AJIKAHOB:

t,kam.
C,H, —— C,H, + H,
Cunres-raz — cmech KapOoH(II) okcuma m Bomopoma — IOJIYUAIOT

HarpeBaHmeM MeTaHa C BOOAHBIM IIapOM:
CH, + H,0 —“™ CO + 3H,

W3 aToit cmecu, UCIIONB3yA pasHble KaTaJIN3aTOPhl, CHHTE3UPYIOT OKCH-
TeHCOZeprKalliie COeNUHEeHNA — MEeTUJIOBBIU CIIUPT, YKCYCHYIO KUCJIOTY U AP.
ITpu npomryckaramnm Hay KOOAJBTOBBIM KaTaJIM3aTOPOM CUHTE3-Ta3 IIpeBpa-
IIIaeTcs B CMECh aJIKaHOB, MPEACTABJIAIONIYI0 COO0M CHMHTETUYECKUIT OEH3WH:

nCO + (2n+1)H, — C H, ., + nH,0

KameHHbIV yronb

Erie ogfHUM MCTOYHUKOM yTJIEBOJOPOIOB SABJISAETCSA KAMEHHBINA YTOJb.
B xuMunuecKo#l IPOMBIIIJIEHHOCTY ero IepepadaThIBAIOT IIyTeM KOKCOBa-
Husg — HarpeBanusa no 1000°C 6e3 mocryma Bosmyxa (puc. 29.5, c. 170).
IIpu sToM 00pas3yioTcsa KOKC ¥ KaMeHHOYyroJibHas CMoJia, Macca KOTOPOM
COCTAaBJIAET JIUIIIb HECKOJIbKO TPOIEHTOB OT MaccChl yriid. KoKC MCIIOJb-
3yIOT KaK BOCCTAHOBUTEJb B METAJIypPrum (Hampumep, AJIA TOJyUeHUS
JKeJjie3a U3 ero OKCHUIOB).

KamenHOyrosibHasE cMoOJIa COIEPIKUT HECKOJIbKO COT€H OPTaHUUYeCKUX
COeIMHEHUH, ITPEUMYIIIeCTBEHHO apOMaTUYeCKNX YIJIeBOLOPOI0B, KOTOPHIE
IOJIYYAIOT U3 Hee IePerOHKOMH.
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KameHHBINT yroib TaK:Ke KCIOJIb-
3YIOT B Kau4eCTBe TOILINBA, OJHAKO P
9TOM BO3HUKAIOT 0OJIBIIINE dKOJOTHUYe-
cKue IpobaeMbl. Bo-miepBbIX, YIoJb CO-
IEePKUT HeToplouue IPUMecH, KOTOphIe
IIPU CrOPAHUM TOILINBA IIPEBPAIIaI0TC
B ILJIAKHU; BO-BTOPBIX, B COCTaBe YIJIA
colepsKaTcsa HeOOJbIIINe KOJUUYeCTBa
coepquuenuit Cyanpypa m Hurporena,
IpU CrOpaHuM KOTOPBLIX 00pPa3yrTCs
OKCHUJBI, 3arPASHAIE aTMochepy.

ITo samacam yria YkpawHa 3aHmMMaeT OJHO W3 IIEPBBIX MECT B MUpE.
Ha reppuropuu, pasuoit 0,4% oT MuUPOBOiIl, B YKpauHe COCPEIOTOUYEHO
OKO0JI0 5% MUPOBBIX 3allacOB SHEPTETHUUYECKOr0o ChbIpbs, 95 % u3 KOTO-
PBIX OPUXOAUTCS MMEHHO Ha KaMeHHLIH yroyib (OK0oJ0 54 MJIPA TOHH).
B 2015 rogy mo6biua yriia cocrtaBuia 40 MJIH TOHH, UTO IIOYTH BIBOE MEHb-
mre, yeM B 2011 roxy. Cerogus B YKpause 300 xkaMeHHOYIOJIbHBIX IIIAXT,
npuuem 40 % u3 HUX NOOBIBAIOT KOKCYIOIUIICA yroib (KOTOPBIN MOMKHO
nmepepabaTeiBaTh Ha KoOKc). [{oObIua cocpemoToueHA TPEUMYIIECTBEHHO
B [Jlomenkoii, Jlyrauckoii, JHempomeTpoBCKOii m BOJBIHCKOI 00JacTAX.

Puc. 29.5. /13 KOKcoxummnyeckonm neuu
[OCTalOT FOTOBbIN KOKC

JluHesucmuyeckas 3aoaya

* Harpeueckom pyro o3HauaeT «OroHb», a lysis — «pasnoxeHre». Kak Bbl cuMTaeTe, noyemy
*  TEPMUHbI KKPEKUHI» 1 <MIMPOSIN3» YacTO NCMONb3YIOT KaK CUHOHMMbI?

A
3_(:2 KnioueBasa npen

OCHOBHbBIMY MNCTOYHUKAMW YTNIeBOLOPOLOB ASIA MPOMbILIEHHOCTY ABNSAIOTCA
HedTb, KAMEHHbIN Yrofib U NPUPOAHDIA ra3. [Ana 6onee 3ddeKkTUBHOrO Npume-
HeHWA 3TU NPUPOLHbIE NCKOMaeMble HEOOXOANMO NOABEPrHYTb nepepaboTke
[ONA BblAENeHNA OTAENbHbIX BELECTB WU CMECEN.

g KoHTponbHble BONpPOCHI

334. Ha3oBuUTe OCHOBHble NPUPOAHbIE NCTOYHUKIN YrNeBo4OPOLOB.

335. Ha yem ocHoBaH du3nyecknii Metoq pasgeneHua HedpTn Ha dpakumm?

336. Ha kakue dppakuun pasgenaot HedTb Npu neperoHke? OxapakTepusynte
nx npumeHeHue. Kakoi npopykT nepepaboTkn HedTn ABAAETCA CaMblM
LieHHbIM A/1A COBPEMEHHOro obuiecTsa?

337. Yem pasnuuaioTca BaxkHelwwme HepTenpoayKTbl MO XMMMUYECKOMY COCTaBy?

338. icnonb3ya nHdopmaLmio 3Toro 1 npeabiaywmx naparpados, onuwnTe Nc-
Nnosib30BaHVe NPUPOAHOrO ra3a B XMMUYECKOW MPOMbILIEHHOCTH.

339. Kakune OCHOBHble NMPOAYKTbI 4OObIBAOT KOKCOBAaHMEM KaMEHHOrO yris?

340. Mouemy yronb npu nepepaboTke HarpesatoT 6e3 AOCTyna BO3fyxa’
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s

341.
342.

Mouemy NpYPOAHBIN ra3 fyylle KAaMeHHOro YA B KayecTsBe Tonnamea?’
Kakuve BelecTBa 1 MaTepuanbl 4O6bLIBaOT NepepaboTKol KaMeHHOro yris
1 NPUPOAHOro rasa?

3apaHna pnAa yCBO€HNA MaTepuala

343.

344.

345.

346.
347.

348.

349.

350.

351.

352.

353%

354%

355%

B npouecce kpekuHra yrnesogopopa C, H,, obpasyioTca asa npofykTa
C oAVHaKoBbIM uMciiom aTomoB KapboHa B Monekynax. CocTaBbTe ypaBHe-
HVe peakuuu.

B uem 3aknioyaeTca NpUHUMNMANbHOE OTNIMYME KPEKMHFa HedTu OT peKTu-
dukauun?

Kak Bbl cumtaeTe, noyemy Npu NpPsMON NeperoHke HedpTn He ygaeTca nepe-
paboTtaTb ee Ha 6eH3nH 6onee yem Ha 20%?

MpoaHanu3unpyite pyc. 29.2 1 ONULLINTE, KaK NPOUCXOANUT NeperoHka HedTu.
CocTaBbTe ypaBHEHUA peakuuMil NonyyeHna STUeHa 1 aueTuieHa N3 KOM-
NMOHEHTOB NPUPOAHOrO rasa.

OnuH 13 KoMnoHeHTOB 6eH3nHa — 3To yrnesogopon CgH,.. CoctasbTe
ypaBHeHVe peakuun ero nonyyeHus n3 kap6ow(ll) okcuga n Bogoposa.
Mpu nonHom cropaHun 6eH3VHa B ABWraTene obpasyoTCsa YIEKUCbIA ra3
1 Bopa. CocTaBbTe ypaBHEHME peakunn cropaHus 6eH3nHa, ecnm cymTaTb,
UTO OH COCTOUT 13 yrneBofopofos coctasa CH,q .

B BbIXNOMHbIX Fa3ax aBTOMOOWEN cofepKaTcsa AAOBUTbIe BeLecTBa: Kap-
60H(Il) okcnp 1 HUTporeH(lV) okcna. O6bACHUTE, B pe3yibTaTe KakuxX XMMU-
UeCKUX peakLmin oHn obpa3oBanunch.

Bo ckonbko pa3 yBenuumtca obbem TOMIMBHO-BO3AYLIHON CMeCH, COCTOSA-
wen 13 40 Mn NapoB OKTaHa M 3 N Bo3Adyxa, Npv nogxuraHun? MNpu pac-
yeTax NpUMKUTe, YTO B Bo3gyxe cofepxutca 20% Kucnopoga (Mo oobemy).
BeH3mH, NnpogaBaemblil B CTpaHax C TeMblM KIMMATOM, COCTOUT U3 yrneBo-
[IOPOAOB C 6OJbLUEN MOMNEKYNSPHON MAacCol, YeM GEH3VH, KOTOPbIN peanu-
3yl0T B CTPaHax C XONOAHbIM KnnmaToMm. lNpennonoxute, noyemy Hedrene-
pepaboTurKm NOCTynarT Takum 06pasom.

HedTb copepXnT CTOMBKO LieHHbIX OpraHnYecKmx BelecTs, uto [. V. Menge-
nees rosopun: «CKnratb HedpTb B TOMKE — 3TO MOUTU TO XKe, YTO TOMUTb ac-
cUrHaumamm». Kak Bbl MOHMaeTe 3TO BbiCKa3blBaHue? [peanoxuTe cnocobbl
paLMOHanbHOIo MCMONb30BaHNA NPUPOAHBIX NCTOUYHNKOB YrNeBOLOPOAOB.
B pononHuTenbHbIX WMCTOYHMKAX HamauTe MHGOPMaLMo O MaTepuanax
N BeleCcTBax, CbipbeM 1A KOTOPbIX ABAAIOTCA HedpTb, NPUPOAHbINA ra3 niu
yrosnb. MOXHO N1 X U3roTOBUTb 6€3 NCMONb30BaHNA NPUPOAHBIX NCTOYHN-
KoB yrnesogopopos? MoXHO N YenioBeyecTBy OTKa3aTbCA OT UCMO/b30Ba-
HUA 3TX MaTepuanos? OTBeT 06OCHYMTE.

Mcnonb3ysa 3HaHUA, NonyyeHHble Ha ypokax reorpadun B 8 n 9 Knaccax,
onvNTe JENCTBYIOLME U NEPCNeKTUBHbIE 6acceliHbl 1 parioHbl [o6bIUM
yrna, HedTy, NPUPOAHOro rasa B YkpanHe. COrnacoBbiBaloT /N Pacnonoxe-
HVe NpeanpuATUIA No nepepaboTKe STUX NCTOYHWKOB YIIEBOAOPOLOB C UX
MeCTOPOXAEHNAMM.
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BcnomHuTe: CyTb BOZOPOLHOWM CBA3U W ee BAUsHWE Ha dur3nMyeckre CBOWCTBA
BewecTB (§ 5).

[NoHATME O cnmnpTax
.\‘ CI'II/IprI — 3TO Npon3BOoAHbIE YyrneBOAOPOAOB, B MONEKYMaxX KOTOPbIX OAVNH
¢ WA HECKOMNbKO aTOMOB [MaporeHa 3ameLLeHbl Ha rmapoKcunbHyto rpynny —OH.

ITa TUAPOKCUIbHAA I'PYIIIa eCTh B MOJIEKYyJIaX BCeX COUPTOB. B Ha-
3BAHUAX CIHMPTOB HaJIW4yWe TUAPOKcuiabHON rpynnbl —OH o6GosHauaioT
cybdurcom -0.1-. 3Had 3T0, COCTAaBUM (POPMYJIBI ¥ HA3BAHUA IIPOCTEAIIINX
CIUPTOB:

i wn
H-C-H H-C-C-H

Ankan: I [
H HH

MeTaH aTaH

i n

H-C-0H H-C-C-0H
Cuupr: Il{ I|{ }II
uau CH,—OH unu CH,—CH,-OH (C,H,OH)
MeTaHoJI (MeTHJIOBBINA CIIUPT) 9TaHOJI (3TUJIOBBIN CIIUPT)

Couprsl, comepakaiue oguy rpymnmny —OH, HasbIBatOT 00HOAMOMHBLMU,
a Te, UTO COAEPsKAaT [Be WK 6oJiee,— MHOZOAMOMHbLMU.

dusnyeckne CBOMNCTBa MeTaHOMA M 3TaHoNa

Meranos m aTaHON — JeTyuue OecIBETHBIE JKUIKOCTU CO CIemudu-
YeCKHM 3aIlaxoM, :KIryuue Ha BKyc. OHU Jierye BoABI (IIJIOTHOCTH METAHO-
aa — 0,792 r/cm®, a sramona — 0,789 r/cm3), oHEM JerKo HCIAPAIOTCA
(y meranona t_ = —-97,6°C, ¢t =64,7°C, a y sranona t , = —114,2°C,
town = 78,4 °C). ITU COUPTHI HEOTPAHWYEHHO DACTBOPAIOTCA B BOJAE,
a TakiKe XOPOIIIO CMEeIINBAIOTCA C APYTUMU OPraHNYEeCKNMU BeIecTBaMUu

(6ensosioM, XJIOPOPOPMOM, AIleTOHOM U IP.).



§ 30. STunosbiid cnupT

ITo cocTaBy U CTPOEHUIO COUPTHI IOJOOHBI BOJE, MX MOYKHO HA3BATh
IPOU3BOIHLIMI BOABLI, B KOTOPBLIX OAWH aToM I'maporeHa 3aMeIlleH opra-
HUYECKUM 3aMECTUTEJIEM:

&6 6t & o6t & &t

0-H 0-H 0-H
" CH CH
3 o

CH,

BOAa MeTaHOoJ 3TaHON

IATO IIpemoIpeneidseT BO3MOKHOCTL 0OpPa3oBaHUA BOJOPOMHON CBA3U
KaK MeXXIy MOJIEKYyJIaMU CIHPTOB, TaK U MEXXIY MOJIEKyJaMu COUPTOB
1 MOJIEKYyJIaMH BOJBI:

CHg‘C\H2
0o—H
- H H
H PN _CH, \O/ ",
\o“’H CH, CHy O, . - O, CH,
/ CH, H H CH,
CH
e
CH,

Biaromapsa TakoMy CBOMCTBY TeMIlepaTypa KUIIEHUS 9TaHOJIa HAaMHOTO
BBIIIIe TeMIIepaTypbl KHIEHUS COOTBETCTBYIOIIEr0 eMy ajJKaHa (9TaHa).
Taxixe, B OTJIMUYNE OT AJIKAHOB, 3TAHOJ XOPOIIO CMEIIHNBAETCS C BOMIOIA.

XrMunyeckmne CBOWNCTBA CnnpTOB. FopeHl/le 3TaHOJ1a

9TaHOJ, KaK U GOJBIIMHCTBO APYTUX OJHOATOMHBIX CIUPTOB, SBJIA-
eTCsI B3PBIBO- U MOKAPOOTACHBIM BEII[eCTBOM II0 MPUYHNHE ero JeTyYecTH
W CIIOCOOHOCTHM JIETKO BOCILIAaMEHATHCA. V3-3a 3TOTO CBOIICTBA 3TAHOJ
OTHOCAT K T'PYIIe JIeTKOBOCIJIaMeHsonuxed sxunkocrein (JIBK).

9TaHOJ TOPUT B BO3AYyXe €JBa 3aMETHBIM
cuaum miaamenem (puc. 30.1). IIpomykramu
peaxuu SBIAIOTCA YIJIEKUCJIBIH ra3 u Boja: \

C,H,OH + 30, — 2CO, + 3H,0
HMmeHHO 3THIOBBIN CIINPT HCIIOJB3YIOT
B CIIMPTOBKAaX B INKOJIBHBIX JIa60paTOpI/IHX.

anIMeHeHI/Ie 3TaHOJ1a

draHos — caMblii pacupocTpaHeHHBIH
COUPT B IIPUPOJE, OH TaKsKe IIOJYyYMJI HaU- Puc. 30.1. fopeHne 3TaHONA
6obIllee TIPUMeHEHUe B OBITY U TeXHHKe. (TV1aMA XOPOWO 3aMeTHO Toflb-

DTaHOJ ABJIAETCA BAXKHBIM IIPOMBIIIIEHHBIM KO B 3aTeMHEHHOI KoMHaTe)
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MPOAYKTOM: B MHPE IMPOU3BOAUTCA 0K0Ja0 700 Mapa IUTPOB, a B Y KpauHe
Ha 3aBOJaxX KOHIEpHA «YKpcuuprT» — OKoao 300 MJIH JHUTPOB 3TaHOJA
exxeromHo. B ObITY 9TaHOJ OOBIYHO HA3LIBAIOT HPOCTO CIIMPTOM, WU Me-
OIUIUHCKUM CIIIPTOM.

CrupT, KOTOPBIA XMMUKHN HA3BIBAIOT «UKCTBIN CIIIPT», Ha CAMOM [eje
cogepkut 95,4% »sranosna u 4,4% Bombl. AGCOIIOTHO YMCTHIN CIIHPT, 0e3
npuMeceil BOABI (€T0 HAa3bIBAIOT «a0COJIIOTHBIN 9TAHOJ»), HOJYUYUTH OUEHD
cJ10:KHO. B abopaTopun a1 aOCOMIOTH3AIUN COUPTA €r0 KUIIATAT ¢ KaJb-
Ul OKCHUAOM, KOTOPBIA XMMHWUYECKM COeIHHSAETCS C BOLOM 1M o0pasyerT
KaJabluii rugpokcus. Ho mpu XpaHeHHMHM HA BO3AyXe a0COJIOTHBIA 3TAHOJI
OBICTPO IIOIJIOIIAET BOLY W3 BO3Ayxa mo cojep:kanus ee 4,4 % . Coupr,
IpeIHAa3HAYEHHbBIH AJI MCIIOJb30BAHUSA B TEXHUKE, COAEPIKUT HEeOOJIbIINe
IpuMecHu MeTaHoJia 1 OeH3eHa. ITY CMeCh Ha3bIBAIOT «CIIMPT-AeHATypaT».

MeTaHon obpa3syeTca npu HarpeBaHUW ApeBecrHbl 6e3 oCTyna BO3Ayxa, NO3TOMYy
€ro Tak)Ke Ha3blBalOT JpeBeCHbIM CMMPTOM. MeTaHoNn — XMMMUYECKN JOCTaTOuHO
aKTVBHOE BeLLeCcTBO, MOSTOMY €ro UCMosb3yHT A1A OPraHMYeckoro cMHTe3a U B Ka-
yectBe pacTBopuTens. V3 mMeTunoBoro cnupta B MPOMbILWIEHHOCTU JO6bIBalOT
dopmanbperng, HeobxoaMMbIA ANA NPOM3BOACTBA MiacTMacc 1 deHondopmanbie-
rMAHBIX CMOJI. B Byayliem 3HaueHMe METUIOBOrO CNYPTa ANA MOSyYeHUs pasnny-
HbIX BELLECTB, HEOOXOAUMbIX YenoBeyecTBy, OyaeT Bo3pacTatb. o pasHoobpasuto
NMPUMEHEHV OH MPEBOCXOAUT STUMOBLIN CAUPT U B OyAyLEeM MOXeT 3aMeHUTb
HacbllWeHHble yrneBofopoabl U HeGTb B OPraHMUYECKOM CUHTE3e.

CnoBa «3TaH», «3GUP» 1N «3TaHOM» MPOUCXOAAT OT rpeyeckoro aitherios — «ToT,
YTO BbICOKO MOAHUMAeTCA B BO3AyX, HebecHbi». Korpa BrnepBble M3 BUHHOMO
cnvpTa MONyuYWnn XUIOKOCTb, KOTOpas Nerko ucnapserca (netut K Hebecam),
ee HasBanM «Ayxom 3dupa», a 3aTem NpPocTo 3PMpom (cerogHa ero HasbiBaloT
AVISTUNOBbLIM, AN MeAUUMHCKUM 3durpom). MNMo3xe okazanocb, 4to 3TOT 3dUp
COAEPXUT rpynny 13 AByx aToMoB Kap6oHa, KOTOpyto Ha3Banu «3Tu». [losTomy
1 BVHHBIV CNUPT Ha3Basn STUIOBbIM, @ COOTBETCTBYIOLMI €My afnkaH — 3TaHOM.

[pynnoBoe Ha3BaHVe CMUPTOB «aJKOronv» NMPOUCXOAUT OT apabckoro alkohol —
«MOPOLLOK, MyApa, Nblib». OT Manenwero AyHOBEHNA Mblib NOAHMMAETCA B BO3AYX
TaK e, KakK 1 BMHHble Mapbl NPW HarpeBaHUnW. A CIOBO «CMUPT» MPOUCXOAUT OT
NATUHCKOTO spiritus — «AyHOBEHMWe, AyX, Aywa». Takum o6pa3om, «BUHHbIN CNUPT»
(spiritus vini) o3HauyaeT «AyX BUHa». ANXVMUKN CNUPTaMK HasbiBaan BCe NieTyune
BellecTBa (CONAHDIA, HALWATLIPHLIN CAUPT U Ap.).

B 6bITy 4aCTO MOXHO yCnbllaTb Bblpa*KeHne «CyXOI7I cnunpT», U HEKOTOpble CUn-
TaloT, YTO 3TO STUNOBLIN CNnpPT, KakKnM-To o6pa30M I'IEDEBE,D,EHHbIVI B TBeppoe
cocToAHue. Ha camom pgene BblpakeHune <<CyXOI7I CnnpT™ ABNAETCA HeNnpaBUJIbHbIM,
N, eCnni BHAMATENIbHO MPOYnNTaTb 3TUKETKY, Ha Hel HanmcaHo «CyXoe roptoyee».
K TOMY Ke U BeWeCTBO, KOTOpOoe MNCNOoNb3yT AN1A N3roTOBNEHNA CyXOro ropio-
4yero, HMKakKoro OTHOWeHNA K CnnpTam He MMeeT.



NpumeHeHne 3TaHoONa

B 0OBITy 4yMCTBHIN 3TaHOJI OOBIYHO HE MCIIOJIB3YIOT.
B ocHOBHOM MBI MMeeM [eJI0 CO CIUPTOCOZEePIKa-
MU CPENCTBAMU: KUAKOCTAMU JJIsI MBIThS OKOH,
CTEKJIOOUUIIAIOIINMY JKUAKOCTAMU M aHTUDpPU3a-
MU AJIs aBTOMOOMJIell, JIOChOHAMM, AyXaMu W T. II.
OTAaHOJI COTEPIKUTCA B COCTABE HEKOTOPHIX 3YOHBIX
IacT, MIaMIyHe#, CpeJCcTB IJIsa AyIma.

B megumune 1ncmonb3yoT 00IbIIINE 00BEMBI CIIUPTA.
Kak B uncrTom Buje Ais nesuH(GeKIund, TaKk U B CO-
CcTaBe HEKOTOPBIX PACTBOPOB: MOAHOI HACTOMKY (pac-
TBOp Moma B COUPTE), OPMJJIMAHTOBOIO 3€JIEHOTO
(seseHKa), 60PHOTO, MYPABBUHOTO U CAJIUIUIOBOTO
cnupToB (PacTBOPLI OOPATHOM, MYyPABLUHOM U CAJIH-
I[UJIOBOM KHUCJIOT COOTBETCTBEHHO) U IP.

dapmaneBTUYeCKas MPOMBINLIEHHOCTh BBINIYCKA-
eT MHOTO JIeKapCTBEHHBIX IIPernapaToB Ha OCHOBe
PacTBOPOB 3TAHOJA: 3TO HACTOWKHU JIEKaPCTBEHHBIX
pacreunit (0OAPBIIIHUKA, KaJEHIYJIbI, BaJepPUaHbl
U Ip.), JeKapCTBeHHbIe IIpernaparhl (KOpBaJIoj, Ba-
JIOKOPAUH U Ip.), OaJIb3aMbl.

B xumMuueckux sabopaTopuUAX 5TAHOJ SBISIETCS
BaJKHBIM PACTBOPUTEJIEM, KOTOPHI KCIOJIBL3YIOT
JIJIA OIIBITOB U IIPOBEJIEHUA OPTaHUYEeCKOTO CUHTE3a.

XumMnueckasa MPOMBINIJIEHHOCTh UCIIOJIb3yeT 00JIb-
mue 0o0beMBI STAHOJIA B KAa4eCTBe PACTBOPUTEJI,
0CO0EHHO B JJAKOKPACOYHOI OTPACIIM, & TAKMKe IJIs
CUHTEe3a BeIllecTB: OyTagueHa IJA IMOJyUYeHUsS CUH-
TETUYECKOT'0 KayuyKa, MeIUIIMHCKOT0 a(pupa, (ppyK-
TOBBIX 3CCEHITUI AJIA IMUINEBON TPOMBIIIIJIEHHOCTH,
YKCYCHOII KMCJIOTBI, dTUJIeHAa, XJiopodopMmMa U Ip.

ITAaHOJI B KauecTBe TOILNIMBA HAYAJIM KCIIOJIb30BATh
emre B XIX B. Ceromusa paspabaTbIBAIOT T€XHOJIOT AN
IIOJIyUeHHUS STAHOJA M3 HEeIIeBOr0 PACTUTEJIHLHOTO
ceIpba — Omosranosa. Ceromusa K OeH3uHY n06aB-
aaoT 5-10% coupra.

Coupt — 3(pdeKTUBHBIN aHTHCENTHK, T. €. OH you-
BaeT GaKTepuu. ITO IO3BOJIAET IJINTEJIHLHOE BPEMA
XPaAHUTH Pa3JINUYHbIe aHATOMUUYECKNE U 300JI0TIYe-
CKUe IIpemapaThl B My3eAX U IIKOJBbHBIX KaOuHe-
Tax 6uosoruu. B mysesax EBponsl ecTh mpemnaparsl,
COXPaHAMINNECA B CIIMPTE HECKOJBKO COTEH JIeT.
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S

KnioueBaa ngen
3ameHa aTtoma lMpgporeHa B yrneBofOpPOAax rMApOKCUIIbHOW Fpynnol NprBo-
AUT K CyLeCTBEHHbIM N3SMEHEHNAM B ¢M3VNECKVIX N XUMUYECKNX CBONCTBAX.

KoHTponbHble BOMpPOCHI

356.
357.
358.
359.

360.

361.

Kakre BeliecTBa OTHOCAT K KNaccy CnmMpToB?

Kakaa rpynna aToMOB COAEPXKUTCA B MONEKynax cnmpTos?

Kak cBsA3aHO Ha3BaHWe CnMpTa C Ha3BaHMEM COOTBETCTBYIOLLErO ankaHa?
OxapakTtepusyite ¢usmyeckme cBOWCTBa 3TaHona. O6bACHUTE BAUAHME
Ha HUX BOJOPOLHON CBSA3N.

3anuwunTe ypaBHeHVe peakuun ropeHnsa staHona.

OnuwunTe NpUMeHeHe 3TaHona. Ha Kakux cBOMCTBaX OHO OCHOBAHO?

3afaHnA gna ycBOeHuA maTepuana

362.

363.

364.

365.

366.

367.

368.

369.

370.

371.

372%,

Mcnonb3ya cTpyKTypHble GopMyIbl, AOKAXKUTE, YTO METAHON 1 3TaHON — Ha-
CblLLeHHble CnPTbI.

Kakune ¢pursmueckre cBONCTBa 3TaHONA CBUAETENbCTBYIOT O €ro MONeKynsap-
HOM CTPOEHWI?

PacTBOpbBI CNPTOB B BOAE He NPOBOAAT dNEKTPUYECKNI TOK, Toraa Kak pac-
TBOPbI Lefoyen, Takxe cofepxalime rMapoKCUIIbHYIO Tpyrnny, NpoBOAAT.
Yem 3TO MOXKHO MOACHUTB?

STUNOBbLIN CNMPT NCMONb3YIOT A/1A N3roTOBNEeHMA AyX0B. Ha Kakom cBOWCTBe
3TaHoJMa OCHOBAHO TaKoe ero NpUMeHeHue?

Mcnonb3ya 3HayeHre 3n1eKTpooTPULIATENIbHOCTI, CPaBHUTE MOAAPHOCTb CBA-
3enn C-H, C-0 n O-H. Monekynbl Kaknx BelecTs — CMMPTOB WA YINeBOAO-
popoB — 6osnee nonApHbI? Kak 370 cKasblBaeTcs Ha GU3NYECKMX CBOMCTBAX
3TUX BeLlecTs?

Mpw cropaHny 3TaHONa KONMYECTBOM BeLecTBa 1 Mosb Bbigenaetca 1408 k[
Tennotbl. CoCcTaBbTe TEPMOXMMUYECKOE YPaBHEHMNE 3TOWN peakLuuu.

Ha 3TvKeTke nekapcTBeHHOro npenapata HanucaHo: «CocTas: deHobapbuTan
20 r, U306yTUNOBLIN 3PUP BanepraHoBOW KUCIOTbl 40 T, CMMPT STUNOBBIN
480 r, Boga 520 r». Bblumcnmrte maccoByto JONO 3TaHONa B 3TOM npenapare.
Bblumcnute maccy 3TaHoONa, ANA CropaHna KOTOPOro XBaTUT Kuciopopaa o6b-
emom 6,72 11 (H. y.).

Bbluncnute obbem Kucnopopa, HEO6XOAMMOrO ANA CropaHnsA MapoB 3TaHo-
na obbemom 3 n. Kakoln 06bem yrnekmcnoro rasa npw 3Tom obpasyerca?
Coxrnu 3T1noBbI cnupT Maccor 11,5 r. O6pa3oBaBLUMIACA YINEKUCbINA a3
NPonycTuIn Yepes K3BECTKOBYIO BOAY B CTakaHe. Bblumcnute maccy ocagka,
ecnn obpasoBanacb TONbKO CpefjHAA COflb.

B JOMONHWTENbHBIX MCTOYHMKAX HalanTe MHPOPMaLMIO O MONyYeHUN U UC-
nonb3oBaHUM 3TaHona. B yem 3aksniouaeTca otnume 6nosTaHona ot obbly-
Horo 3TaHona? Moyemy 1Cronb3oBaHWe G1O3TaHOMA NPeANoYTUTENbHEE MO
CpaBHEHMIO C TPAAULIMIOHHBIMX BUAAMW TOMnBa?



§ 31. ApoBUTOCTL MEeTaHO/Ma M 3TaHoNa

ToKCcMYHOCTb MeTaHosa

Bce ommoaToMHBIE CIUPTHI — SAJOBUTHIE BeIleCTBA. 3aMeEUeHO, UTO
¢ yBeJIMueHneM uucja aroMoB KapOoHa B MOJIeKyJie TOKCUYHOCTD CIIMPTOB
Bospacraer. HecMoTps Ha TO, UTO B MOJIEKYyJle METAHOJIA UKCJIO0 aTOMOB
Kapbona HamMeHbIllee, OH SABJISETCSI CAMBIM AJOBUTHIM CPELU CIHPTOB.
VYroorpebieHne TOJIBKO 25 MJI MEeTaHOJa MOKeT IPUBECTU K CMePTHU UeJio-
BeKa, a MeHbIIlee KOJIMYEeCTBO BBLI3LIBAET IIOPaKeHNne 3PUTEeIHLHOr'0 HepBa
U, KaK CJIeACTBUE, CJIEIIOTY.

IATO O0BACHSETCS TEeM, UTO, IIOIaJas B OPraHM3M 4YeJIOBEKa, METAHOJ
(kar u JI1000H 1) OKUCJIAETCS B MeueHu N0 (hopMabIeruaa. BoJbITMHCTBO
SIIOBUTBIX BEIECTB IIPY OKKCJICHUN CTAHOBATCS 0€30IIaCHBIMU, HO TOKCHU-
HOCThb (pOpMAaJIbIEeruaa ropasmo BhIle Joboro crupra. Ilomagas B Mosr, oH
B IIEPBYIO OYepeIb IIOPAXKaeT HEePBHYIO TKAHb. OTO IPUBOIUT K PA3BUTHIO
CJIEIIOTHI, a 3aTeM U K cMepTu. OmacHOCTh TAKIKe 3aKJII0YAeTCsI B TOM, UTO
IO 3aIaxy MeTaHOJ W 9TAHOJ IIOUTH He OTJIMYAIOTCS, M B HEKOTOPBIX CJIY-
YasgX MX MOYKHO CIIyTATh U BBIIUTH METUJIOBBHIM CHUPT BMECTO STHJIOBOTO.
IlepBBIM CHMITOMOM OTPABJIEHHSA METAHOJIOM SABJISIETCSA YXYIIIEHUe 3pe-
Hus. Heo0XoguMO IIPOMBITH KEJIYAOK, BBIIUTL STAHOJ (OH SBJIAETCS IIPO-
TUBOAAMEM) I KaK MOYKHO CKOpee 00paTHUThCA 38 MEAUIIMHCKON MOMOIIBIO.

Mary6bHoe OeNcTBME 3TaHOMa Ha OPraHU3M 4yenioBeKa

IATaHOJ B IIPUPOJEe 0o0pasyeTcs IIPU CIHUPTOBOM OPOKEHUN IJIIOKO3BI
¢ yuactueM rpuboB — AposKiKeili. VIMeHHO GJiaromaps STOMY IIPOIlEcCy
YeJIOBEUECTBO BIIEPBBIE OTKPBILIO AJs ce0sl aJIKOT0oJIb U aJIKOTOJIbHBIE HAa-
OTUTKY (aJKOTOJIM — HTO aHTJIOA3LIUHOE HasBaHUE CIIUPTOB).

ITaHOJ — TJIABHBIA KOMIIOHEHT AJIKOIOJbHBIX HAIIMTKOB, MMEHHO OH
SIBJISETCA IMIPUYMHOM OMACHBIX IIOCJIEACTBUN UX YIIOTPeOeHnsa. B pasimyHbIx
coprax mmBa cogep:xkurca or 4 mo 9% osramoina, B Buge — ot 10 mo 13 %,
B KpPeNKuX CIUPTHBHIX HamuTkax — 40% wu 6osee. BKyc alKOroJbHBIX Ha-
MIATKOB 3aBHCHUT HE OT KOHIIEHTPAIIMK STAHOJIA, 4 OT HAJWUYNSA IIPHMeceil.

ITaHOJ, KaK U BCe CIIUPTHI, ABJSIETCS AJOBUTHIM BeIleCTBOM. ¥IIO-
TpebeHne GOJIBIITOr0 KOJMYECTBA STAHOJIA WM AJKOTOJbHBIX HAIUTKOB
MOKeT IPUBECTU K OCTPOMY AJKOTOJbHOMY OTpaBjeHHni0. B saBucumocTu
OT MO3bI U KOHIIEHTPAIIMU JTAHOJ OKA3hIBAeT HAPKOTHUYECKOoe (TOKcuYe-
ckoe) meirictBue. Ilom HapKOTHYECKOII (TOKCHYECKOI) 030 IMOHMMAIOT
MUHAMAJIBHYIO 03y, IPU KOTOPOl BO3ZHMKAIOT CHUMIITOMBI OTPABJICHU.
IIpu aaKOTOJIHLHOM OTPaBJIEHUY BOSHUKAET CTYIIOp, 00e30011BaHMe, TOAAB-
JsgeTcsA NeATeIbHOCTh IeHTPAJbHONM HEPBHOU cucTeMbl. HapKoTuueckas
mosa sraHoJia cocraBasdger 1-4 r ma 1 xr macesl Tesa. Kak m 000 s,
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OpTraHu3M IILITAETCS 00e3BPEeNUTDh ITAHOJI, HO IPU STOM ITAHOJ IIpeBpa-
IaeTcsd B alleTaJbIerufl, KOTOPBIN IIPOSABISET ropasmo 06oJjiee CHUIbHOE
ToKCcuUuecKkoe pmeiictBue m moBpexkgaer [IHK. Bosbmioe KosimuecTBO BBI-
IIATOTO AJIKOTOJISI MOYKET IPUBECTH K cCMepPTH (cMepTebHas pasoBasd 403a
cocraBisgeT 4—12 r cuupra Ha 1 Kr Macchl Teja).

ITocTosiHHOE ymoTpebiieHne aJlKOTOJbHBIX HAMTUTKOB IIPUBOAUT K TH-
JKeJloMy 3a00JIeBaHUI0 — aJIKOTOJIU3MY, ABJIAOIEMYCS IPUUYUHON CO-
MUAJbHOM [Oerpajaliiy JUYHOCTH U IIOPaKeHUs BHYTPEHHUX OPraHOB:
IIUPPo3a IeUeHu, sI3BBI KeJayaKa W Ip.

HauGosee ysi3BUM K [IeMCTBUIO aJIKOTOJISI OPraHW3M IIOAPOCTKOB, II0-
CKOJIbKY B Bo3pacte 12—17 jieT 3aKaHUMBAIOT (DOPMHUPOBATHCA OCHOBHBIE
OpraHbl M yIoTpedjeHne ajKoroJida (B TOM UHCJIe BMHA W IINBA) MOXKET
BBI3BATDh ITATOJIOTUHU JKEJIyAKa, IIeUeH’, MO3ra, BIUAET Ha POCT U 00Iee
pasBUTHE, CHUYKAET COIMPOTHUBISAEMOCTb NHPeKIusaM. OcoGeHHO YSA3BUMOI
K JefCTBUIO AJIKOT0JIS ABJIAETCS II0JI0Bas CUCTEMA MOPOCTKOB, HapyIIIeHue
HOPMAJILHOT'O Pa3BUTHUSA KOTOPOII B 9TOM BO3PACTe MOYKET BBHI3BATh CEPhes-
HbIe TIATOJIOTHMM U Ja’ke Oeciionre. B mOApPOCTKOBOM BO3pacTe aKTHUBHO
dopMupyeTcs MICUXUKA, U JAaKe OJHOPA30BLIM IpUEM aJIKOroJs HapyIaeT
ee HOpMaJibHOE Pa3BUTHE: YBEeJIUYUBAETCSA arpeCCUBHOCTh, YXYAIIAeTCs
IIaMATh U CIIOCOOHOCTH BBIMOJHATEL dJI€MEHTapHble apudMeTHUecKue nei-
CTBUS, U3JIAaTaTh IIPOYUTAHHOE CBOMMHU CJI0BaMU. AJIKOT0JIb MIOJABJIAET IIPO-
IeCChbl TOPMOIKEHUST HEPBHOU CUCTEMbI, II03TOMY UEJIOBEK TepPseT KOHTPOJIb
HaJ moBenenmeM. Haxonsch ToJ AelicTBEM aJIKOT0JIsI, UeJIOBEK CII0COOeH
Ha TOCTYIKHU, IOCJEINCTBUA KOTOPBIX MOTYT OBITH VsKACHBIMU.

Tokcuueckoe meiicTBHME aJKOT0JsA Ha MOAPOCTKOBBIA OPTraHU3M B He-
CKOJIBKO pas CUJIbHee, YeM Ha OpraHu3M B3POCJIOro, n3-3a 00Jjiee MHTEHCUB-
HOro obmeHa BelrjecTB. IIpu KoHIeHTpanuu aaxorois B Kposu 0,5—0,6 %
(uto coorBercTByeT 0,5 J1 BOAKM) V IIOAPOCTKA MOYKET HACTYIUTH CMEPTh.

STUNOBbLIN CNUPT — HapKOTMYECKOe BELLeCTBO, T. €. OH 06nafjaeT onpeneneHHbIM
obesbonmBaoWwmm fericTBuem. bnarogaps 3Tomy Bo BpemA Btopoii mupoBoi
BOWHbI €r0 MCMOoMb30Bav B KayecTBe HapKo3a NPU XMPypruyeckmx onepaymsax.
OpHaKo 3TUNOBBIN CMMPT OYeHb onaceH. Kak y nboro HapkoTMYecKoro Belle-
CTBa, Y Hero ecTb Kak obesbonuBatoLias, Tak U cMepTesnbHasa [03a, Npuyem Ans
3TaHONa pasHuLUa MeXAy 3TUMM A03aMy OYeHb He3HauuTesbHa: eCay NauueHT
BbIMbeT HEMHOFO MeHbLue, 6yaeT 60/bHO, a ecnn YyTb GOMbLUE, OH YMpeT.

”

7‘@\ KnioueBaa npes
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DTUNOBbIN CNUAPT OKa3blBaeT OYEHb CUJIbHOE HAPKOTUYECKOE N TOKCUYeCKoe
neMCTsme Ha OpraHM3m 4yenoBeKa W Bbi3blBa€T NMOopaKeHne opraHoB 1N CUCTEM.

Ocob60 onaceH anKkoronb B NOAPOCTKOBOM BO3pacTe.



§ 32. Mnuuepon

0 KoHTponbHble BONpocChI

373. OxapaKTepusyiTte rybutenbHoe [eicTBMe alkorona Ha OpraHv3m YenoBeka.
374. B yemM 0COGEHHOCTb AENCTBWA aNIKOro/si Ha OPraHU3M NOLPOCTKOB?

g'é 3afjaHnA Ona yCBOeHMA mMatepuana

375%. B [OMNONHUTENbHBIX UCTOYHMKAX Hanaute MHpopmaumio o6 ocobeHHo-
CcTAX PU3MONOrNYecKoro AeNCTBMA afIkorofia Ha OpPraHusMm: a) AeTel;
6) NOAPOCTKOB; B) MEHLIVH; ) 6EPEMEHHbIX KEHLLVMH; 1) YenoBeyecKuni
OpraH1M3m BO BpeMsA BHYTPUYTPOOHOro pa3BuTUA.

376%. B 0ONONHWTENbHBIX UCTOYHUKAX HanguTe MHGOPMaUMIo 1 ONULINTE COLW-
anbHble NOCNEACTBUA YPE3MEPHOro YNOTPebneHVA ankorosibHbIX HaMUTKOB.

377%. MNpoBeaunTe COLMONOTMYECKUA ONPOC CPeamn CBEPCTHNKOB 00 MX OTHOLIEe-
HUW K aJIKOTOJIbHbIM HaMUTKaM.

§ 32. Muuepon

BcnomHMTe: Kakne peakumny Ha3blBalOT KaUeCTBEHHbIMY 1 1A YEr0o UX UCMOMb3YIoT
(§ 13).

D®opmyna rnuyepona

B nipupoze BcTpeuaoTcs CIIMPTHI, MOJIEKYJIbI KOTOPBIX COAEePIKaT 00JIbIle
OIHOI ruApoKcuIbHOM rpynnsl —OH. B HasBaHMAX TaKUX CIUPTOB HaJIHULeE
rpynn —OH rtakike obosHauaioT cyP@UKCOM -0/1-, HO dYallle AJS HUX WC-
HOJB3YIOT TPAAUITMOHHLIe HasBaHUsa. CaMbIil PACIIPOCTPAHEHHBIA B IIPUPOIE
TaKO! COUPT — TUINIlEPOJI (MM TJIMIEPUH). ITO CAMBIN IPOCTOM TPEeXaToM-
HBIN CIIUPT, MOJIEKYJIBI KOTOPOTO COAEPIKaT TPU TUAPOKCUIBHBIX TPYIIIIHI.
CorytacHO XUMHUYECKON HOMEHKJIaType, OH Has3bIBAeTCs ITPOTAHTPHOJI:

H H H H H H

H- C C C -H H—C C C H wwm (|3H2—(|3H—C|H2
H H H OHOH OH OH OH OH
nponax NPONaHTPUON, UAW FANLIEPON

OOparuTe BHMMaHWE, YTO B MOJEKYJe TJIUIEPOJAa TUAPOKCUIBbHEBIE
IPYNINBI CBSABAaHBI C PasdHbIMU aTomMamu KapOona. [[Be rmapOKCUIBHBIE
TPYIIBI HEe MOTYT OBITh MPUCOENMHEHBI K oqHOMY aromy Kapb6ona — Ta-
KHe BelllecTBa HEeCTAOMJIbHBI M IIPU 00Pa30BaHUU CPa3y sKe pasJiaraioTcs.

BwMmecTe ¢ MeTaHOJIOM W STAHOJIOM TJIMUIIEPOJI ABJIAETCA OSHUM U3 IIep-
BBIX CIIUPTOB, KOTOPbIe aKTUBHO M3yUYaIUCh XxuMUKaMu. OHU MPOSABISIOT
MOCTATOUHO BBICOKYI0 XMMHYECKYIO0 aKTHUBHOCTH, OJjaromaps ueMy ObLIO
OTKPBITO MHOI'0O 3aKOHOMEPHOCTel, HajJ KoTopbiMu paboranu A. II. Oiab-
TeKoB, A. M. 3aiines, B. B. MapKoBHIKOB u Apyrue.



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

Bbigatowmnca ykpamHCKUin XuMnk-opraHuk. B 1868 rogy
OKOHUMN XapbKOBCKMI YHUBEPCUTET, B KOTOPOM paboTan Ao
KOHLa »M3HN. OCHOBHble TPYAbl MOCBALLEHbI ONpefeneHnto
CTPOEHUA N M3YyYeHWNIO MPEBPALLEHUN YreBOLOPOAOB U MX
OKCMreHcoAep»aluyx Mpou3BOAHbIX (CMMPTOB U 3GUpPOB).
Mpuwen K BbIBOAY O HEYCTONYMBOCTU HEKOTOPbIX HEHaCbl-
LLieHHbIX CMUPTOB, M, OCHOBbIBAACb Ha 3TOM, chopMynnpoBan
NpaBuIo, KOTOPOe CEerofHA Ha3blBalOT ero MMeHeM — fpa-
BUJIO DnbTeKoBa (Yepe3 HeCKONbKO NeT K TOMy »Ke BblBOAY
npuvwen SpseHMeriep, No3TOMY 3TO NPaBUIO TakXe Ha3biBa-

0T NPaBUJIOM DnbTeKoBa-dpieHmMeriepa). Paspabotan metop Anekcanap Ma.-

CMHTEe3a BbICLUMX YIIeBOJOPOAOB, KOTOPbIN CEroaHA ABMAET- NI0BNY DNIbTEKOB

CA OCHOBOW CUHTE3a HEKOTOPbIX BUAOB MOTOPHOIO FrOPIOYEro. (1846-1894)
Mousexrynsapuasa popmyna riaunepona — C;HgO5, HO ee 00bIuHO He

HCIIOJIL3YIOT, IIOCKOJBKY OHA He OTpakaeT XUMUUYECKOH CyTH BeIllecTBa.
Wnorna monerynapHyio Gopmy.ry raumepona sanucbiBaioT Tak: CoH (OH),.

Dusnyeckne cBoncTaa rmunuepona

T'numepon — GecuBeTHasd cupornoobpasHasd, OUeHb BA3KAA KUIKOCTD
(cpexy Bcex MBBECTHBIX JKUAKOCTEU y IVINIEpPOJa BA3SKOCTH HaubosbIIad),
He anoBuT. Temneparypa miaaBiaeruda — 17,8°C, temmeparypa KUOeHUA —
290 °C. T'mumepoJ HeseTyd, Taxkeaee Boabl (ioTHocts — 1,26 r/MiI), Heo-
rPaHMYEHHO PACTBOPUM B BOJie (CMEIINBAETCS B JIIOOBIX COOTHOIIEHUAX). [u-
IIePOJI OYeHb T'MI'POCKOIIIYEH (IIOIVIOMaeT BOLAHON IIap U3 BO3LyXa), CIAAKUI
Ha BKYC, 32 YTO UM HOJYUYWJ CBOe Ha3BaHue (oT rped. glykos — ciamgkuii).

ITomo6HO OHOATOMHBIM CHUPTaM, MOJIEKYJIBI TJIUIIEPOJIA TaKiKe o0pasy-
IOT BOJOPOJHBIE CBA3U, HO KAKAad MOJIEKYJia IJIUIEepoJia MOXKeT 00pa3oBaTh
O JeBAThb TaKUX CBfA3ell, 4TO OTpaskaeTcsa Ha ero (pm3MUecKUX CBOICTBaX:
uypesBbIUaiiHas BA3KOCTh, HEOTPAaHWUEHHas pPacTBOpPUMOCThL. Temmeparypa
KWUIEHNS TJINIEPOoJia TaK BBICOKA, UTO JIE)KUT HA TPAHUIE BO3MOYKHOCTH
CYIIIECTBOBAHUS OPraHMUYEeCKIX COeINHEHUA: IIPY TaKOH TeMIlepaType OpraHu-
YeCcKUe BeIllecTBa pasjararoTcs, U IVIUIEPOJ He HCKJIIOUeHUe, IIPU CHUJILHOM
HarpeBe OH HAUMHAET ABIMUTH U BBIJEIATH AI0BUTHIE TPOAYKTHI PA3JIOKEHUA.

XMKnyeckmne CBOWCTBA rmmuepona

I'openue. Kax m GONBIIMHCTBO OPTAaHMYECKUX BeI[ECTB, IJINUIIEPOJI
ropuT B Bo3ayxe. Ho Garomapsa sHAUYNTEIbHOMY KOJUUYECTBY BOLOPOMHBIX
CBs3el MeKIy MOJIEKYJIaMU TJIUIEPOJI HeJleTyd, U IJA TOPeHUS *KUAKOCTD



§ 32. Mnuuepon

IOoJI:KHA cCHavaJsa ucnaputbesd. IlosaTomy
TJIUIEPOJI TOPUT IIOCJie HarpeBaHUA:

2C,H,0, + 70, — 6CO, + 8H,0

Kauwecmeennasa peaxyusn Ha zauye-
pon. OTINYUTD TVINLEPOJI, KaK U APYyTue
MHOTOATOMHBIE CHUPTHI, OT OJHOATOM-
HBIX MOXKHO IIPY IIOMOIIM KAadyeCTBEeH-
HOU peaknuu. KauecTBeHHOU peakxiiueir
Ha TJIAIEPOJI SABJIAETCA ero B3auMOMIei-
CTBHE CO CBeKEeOCAKJEeHHBIM (TOJBKO Puc. 32.1. CeexeocaxaeHHbli
nonyuenabiM) kynpyMm(Il) rugpoxcumonm.  KYMPym(ll) ruapokcup (cnesa) n nocne
Aromur Kynpyma sameriator atomsbr ['u- AobasneryA muuepona (cnpasa)
IporeHa B T'UAPOKCHUJBHBIX TI'PYIIIax.
B pesyabraTe peaxkiimm mpu AoOaBieHUU K roayoomy ocanky rKympym(II)
TUAPOKCHIA pacTBOpa TJINIEpoJia 00pasyeTcs MPO3pauHblii TeMHO-CUHUMN
pactBOop coemuHenusa Kympyma c riauimeposioMm (puc. 32.1).

YuportierHo GopMy.Iy 00pa30BAHHOIO COeIMHEHNST MOYKHO 3aIlicaTh TaK:

C;H O, + Cu(OH), — coenuHeHWe TEMHO-CHHETO IIBETa

Anamornuro KynpyMm(Il) rugpokcus B3auMomeiicTByeT U € APYTUMU
MHOTOATOMHBIMU CIIUPTAMU.

Mpn n3yyeHnn CBOMCTB TONMbKO YTO OTKpbITOro rmuuepona Kapn LWeene pewwn
BO3[elICTBOBaTb Ha HEro KOHLUEHTPMPOBaHHOW cynbdaTHOM KucnoTol. Bo Bpe-
MA peakuMn Mo KOMHaTe Hayajl pacrnpoCTPaHATbCA eAKWI 3amax, OT KOTOporo
Yy YUYEHOrO Clyumnocb obusibHoe crie3oTeyeHme. Tak Obin MoyyeH akponeuH
(B MepeBOAe C rpPeyeckoro — «oCTPOEe Macso»). AKPOJIEMH TakXKe obycnoBnnBaert
3anax MOAropeBLUero »Mpa B 3aTyXaloLWMX CanbHbIX CBeYax.

MpumeHeHne rnuuepona

IIpumeHeHmMe rauieposia OCHOBAHO B IIEPBYIO oUyepenh HA ero I'MI'po-
CKONUYHOCTU. Biiaromaps el oH cMArdaeT KOMKY, II09TOMY €ro HCIIOJIb-
3YIOT B KOJKEBEHHOM ITPOM3BOJCTBE U [AJIS M3TOTOBJEHUSI KOCMETHUYECKUX
cpencTB. Iiiniiepos 106aBIAIOT B KOHAUTEPCKUE U3, YTOObI T€ J0Jb-
IIIe He UYepCTBeJIN, U K ra3sMpPOBaHHBIM HAINTKAM B KaUeCcTBe IIOACJIACTUTe-
Jas. Biarogapsa BA3KOCTH M HU3KOU TeMIlepaType IJIaBJIeHUS TJINIEePOJ UC-
MMOJIb3YIOT HPY M3TOTOBJIEHUY TOPMO3HBIX KUIKOCTeH u aHTu(pPu3oB. V3
TJIAIEePOJIa II0JyUaioT TPUHUTPOTJIUIIEPOJ, ABISIONINIICA OCHOBOI B3PBIB-
YaTKU U MEJUIITMHCKOTO IIpelapara JJid JeUeHUs CepAeuHbIX 3a00IeBaHmA.
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M3rotoBneHne npo- M3rotoBneHune B KoxKeBeHHOM M3rotoBneHne Kpemos
3payHbIX CBeYen AVHamuTa npon3BoACTBE n masen

B koHauTepckux m3-  KprokoHcepBupoBa- JlekapcTBeHHoe cpef-  M3roToBneHue Top-
genvsx (nuwesas fjo- HUE XKMBbIX CTBO NPV CEPAEUHBIX  MO3HbIX KULKOCTEN
6aBKa E422) TKaHemn 3aboneBaHUAX 1 aHTndpr3oB

Puc. 32.2. MNprmeHeHne rnuuepona

NABOPATOPHbIV OMbIT Ne 11

B3sanmopencteue rnnuepona c Kynpym(ll) rugpokcngom

OobopydosaHrue: MITAaTUB C TPOOUPKAMU, TPOOUPKOIEPIKATE b, TOPETIKA.
Peaxmusevt: pactBopsl rauneposaa, CuSO,, NaOH (uau KOH).

IIpaBuna 6e3omacHOCTH:

* NJIA OIIBITOB HCHOJIBByfITe HeOOoJIbIIINE KOJUUYEeCTBA PeaKTuBOB;

* IpU HarpeBaHUM He IIpuUKacalTech pyKaMUu K ropAauYuM IIpeaMeTaM;

 ocTeperaiiTech NONagaHUs PEAKTUBOB Ha KOXKY, B Ijasa, Ha OJEMK-
Iy; OIpU TONAJaHUU eIKOTO BellleCTBa CMOMTE ero OOJIBIINM KOJIU-
YeCTBOM BOJBI U IIPOTPHUTE IIOBPEKIEHHOE MeCTO pas3daBJIeHHBIM
pacTBOpPOM OOPATHOM KUCJIOTHI.

1. TTonyuure wynpym(II) ruapokcuza: B HIpoOMPKY HaJjeiiTe pac-
TBOp IIeJjioun 00beMoM 1—2 M um J00aBbTe HECKOJIBKO KalleJlb PAcTBOpa
rkynpym(Il) cynsdara.

2. K obpasoBaBimemMycs ocaaky mo0aBJIANTe IO Kalljle PacTBOP IJIH-
neposa mo pactBopenusa ocanka Kynpym(II) rupporcuzma. IlepemeraiiTe
cMmech. Uto mpomcexonur? B Kakoil 1BeT OKpalIuBaeTcAd PacTBOp?



§ 32. Mnuuepon

3. IlosyuyeHHBIN PaCTBOP OCTOPOYKHO HArpeiTe B IJaMEHU TOPeIKH’.
Yro nmpoucxoaur? ChopMyaupyliTe IpusHAK KauyeCTBEHHOUN peakIMy Ha
TJIAIIEPOJI.

%
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KnioueBaa ngen

YBenuueHne uucna TMAPOKCUNIbHBIX Tpynn B MOJieKyne HarnAagHo Wnnio-
CTPUPYyeT 3aKOH nepexona KonnyecTtBeHHbIX M3MEHEHNN B KayeCTBEHHbIE:
npunHUynnmnanbHoO CBOWCTBa He MEHAITCA, HO Te, UTO ecTb, npoABNAKTCA NO-
apyromy.

KoHTponbHble BONpPOCHI

378. o KakoMy Mpr3HaKy coeAnHeHNA OTHOCAT K MHOrOaTOMHbIM CupTam?

379. OxapakTepusyite pusmyeckme cBONCTBa ruueposna. Yem oHn otnmyaioT-
CA OT CBOWCTB OJHOATOMHbIX CMMPTOB. Yem 3To 0bycnoBneHo?

380. Mpusegnte monekynapHyto dopmyny rnvuepona. Mpon3BogHbIM KaKux
yrneBofopofoB OH ABMAeTCA?

381. B uem CX0OHO ¥ YeM OTINYAETCA rOpeHne rmuueposna OT ropeHnsa 3TaHo-
na? CoctaBbTe COOTBETCTBYIOLME YPABHEHNA peaKLnii.

382.0nuwunTe npumeHeHue rauuepona. Ha Kakumx CBOMNCTBaX OCHOBaHO ero
NpUMeHeHne B pas3finuHbIx chepax?

3apaHnA ana ycBOeHMA maTepuana

383. [loKkaxkunTe, UTO rMK1Lepon — 3TO HaCblWEeHHOe COefMHEHNe.

384.CpaBHute $uU3MYecKkre CBONCTBa dTaHoNa 1 rmuuepona. O6bACHUTE, Kak
BOAOPOAHbIE CBA3M BAMAIOT Ha CXOXECTb N pasnnyne nx CBONCTB.

385. B BYXx Npob6MpKax cofep aTca ABe XKUOKOCTM — dTaHon 1 rmuuepon. Kak
MOXHO 1X pa3nnuntb? CocTaBbTe NiaH NPoBeAeHnA OnbiTa.

386.CpaBHuTe 0ObEMbl KMCIOpPOAa, HeobxoAuMble AfA CXKUFAHWA 3TaHona
n ravuepona maccom no 1 r. B Kakom cnyyae Kucnopoga m3spacxogyerca
6onbLue?

387. [InA npuroToBNEHNA YBNAXKHAIOWEro pacTBopa PEKOMEHAYIOT CMellaTb
OfHY YalHYI0 NOXKY rnuueponia C TPems CTOMOBbIMU JIOXKKaMW BOAbI.
Onpepennte MaccoByio AOMIO FNLEPONA B TaKOM pacTBOpe, ecn B Yan-
HYIO NTOXKY MOMeLLaeTcA OKOMO 5 Mn »KMAKOCTU, B CTOfOBYylO — 15 mn.
[pyrve HeobxoAMMble aHHble HAaNAWTe B TEKCTe Maparpada.

388. KocmeTnueckne npenapatbl A8 YBAAXXHEHUA KOXKM HA OCHOBE ravuepona
pPEKOMEHIYIOT NPUMEHATb MPU BAAXKHOCTU BO3ayXa 6onee 65 %, NoCKonb-
Ky NpuY MeHbLUEN BAAXXKHOCTU Takue mnpenapatbl, HA06OPOT, BbICYLIMBAOT
KoXy. O6bACHUTE 3TOT daKT.

389*.B NONONHMTENbHbIX UCTOYHMKAX HangmTe MHPopMaLmio o cocTaBe 1 obna-
CTV NpUMeHeHuA aHTMdPM30B. Ha Kaknx CBOMNCTBaxX rmuLepona OCHOBaHO
ero 1Crnonb3oBaHne B TaKNX CMeCAX?



§ 33. Kap6oHoBble KNCNOTbl. DTaHOBasA KUCNOTa

BcnomHuTe:
¢ KMCIOTbl B pacTBOpE ANCCOLUMNPYIOT C O6pa3OBaHI/IeM MOHOB Fl/lnporeHa;
¢ OCHOBHOCTb KWUCJIOTbl — 3TO 4YMUCNIO aTOMOB l'wqporeHa, CI'IOC06HbIX 3amMellaTbCcA

aTOMOM MeTa/lIn4yeCKoro snemMeHTa.

MoHsATUE O KAapOOHOBbLIX KMCIOTax

BoabmuacTBO OpraHn4YeCKMUX KHCJIOT COCTABJIAIOT KJaccC Kap6OHOBBIX
KHCJIOT.

Kap6OHOBbIMVI KNCJTIOTaMM Ha3blBalOT MPOM3BOAHbIE YITIEBOAOPOLOB, B MOJ1EKY-
O
7

, CoKpaLeHHo —COOH.
OH
IdTa KapOOKCHJIbHAS I'PYIIa IPUCYTCTBYET B MOJIEKYJIaX BceX Kap0o-
HOBBIX KHUCJIOT. IIprHAIIe:KHOCTh COeIUHEeHUSI K KapOOHOBLIM KHCJIOTaAM
B Ha3BaHUHU 0003HAYAIOT OKOHUYAHUEM -08aAs KUCJLOMA, HAIPUMEp:

Nax KOTOPbIX COAEPXKUTCA KapbOoKCUbHanA rpynna —c

H H H (0] (0]
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3TaH 3TaHOBasA KucsoTa

B mousekysie KuCIOTHI, (hopMyJia KOTOPOil NpUBEAeHA, COAepIKaTcs ABa
aroma Kapbowna, ciefnoBaTesibHO, Ha3BaHUe KUCJIOTHI IIPOUCXOAUT OT HA3BAHUS
JTaHa — 9TAHOBAA KUCJIOTA. BOJIBIITMHCTBO KapOOHOBBIX KUCJIOT HOCAT Tpa-
JUIIOHHBbIE HAa3BaHUA, HAIPIMeED, Ha3BaHUe STAHOBOM KUCJIOTHI — YKCYCHAd.

Monexrynsapuas dopmyna sranosoit Kucaotsr CH;—COOH.

Qusnyeckne CBONCTBA 3TAaHOBOW KUCNOTHI

JranoBada (yKcycHas) KucjoTa — OeciiBeTHas

Jerydas JKHUIKOCTh C XapaKTepPHBIM PEe3KUM 3a-

IaxXxoM, TUTPOCKONUYHAS, HEOTPDAHUYEHHO PacTBO-

puMasi B BoZie, HEMHOT'O TsKeJjiee BOAbI (ILJIOTHOCTD

1,05 r/ma). Yucryio (6e3BOAHYIO) 3TAHOBYIO KUC-

JIOTY eIlfe Has3bIBAIOT JIEAAHOW BBUAY TOTO, UTO ee

Temneparypa IaaBiaeHus — 16,8°C, a B TBepaom

coCcTOoAHUU OHA HamoMmuHaeT Jen (puc. 33.1). Ku-

OUT STaHOBas KucJjora mpu Temmneparype 118°C.

Kak u cnupThl, MOJIEKYJBLI STAHOBON KMCJIOTHI

00pas3yioT BOIOPOAHBIE CBSA3U MEXKAY MOJEKyJa-

Puc. 33.1. JlepsHan MU KHCJIOTHI, a TaK)Ke C MOJIEKyJIaMH BOJBI, UTO
yKCyCHasa Kncnota CKasbIBaeTCs Ha (pU3MUECKUX CBOMCTBAX KHUCJIOTHI.



§ 33. Kap6oHoBble KWCOTbI. JTaHOBaA KuCNOTa

C umcTOi 9TAHOBOM KHCJIOTOI cjeayeT oOpalaThcs ocTopokuo. OHa
OueHb JIeTyuasi, a ee IMapbl PasapakaioT CAUSUCTHIE 000JOUKU AbIXATEeNlhb-
HBIX TyTell W BBI3BIBAIOT yAyIlibe. He TOMBKO UMCTas KHCJIOTA, HO U ee
KOHIIeHTPUPOBAHHBIN PacTBOp (YKcycHasa scceHIusa, w = 70 % ) BbI3bIBaeT
3HAUUTENbHbIE XMMUUECKIe 0XKOTY KOoxKu. [lomasanme ee BHyTPh OPraHms-
Ma MPUBOAUT K TAMKEJIBIM ITOCJEACTBUAM: OKOTaM CIUSUCTBIX 000JO0UEK
pTa, TUINEBOAA W JKeJyAKa, HapyIIeHWI0 CBePTHIBAeMOCTH KPOBU, Ke-
JIYIOUYHO-KHUIIIeUHOMY KpoBoTeueHmuio u aAp. CMepTesabHAas 1034 dTAHOBOM
KHCJOTEI cocTaBiseT 20 Mma (B mepecueTe Ha YUCTYIO KHCJIOTY).

Xvmnyeckrne cCBONCTBA 3TaHOBOW KUC/IOTHI

Yucrasi 3TaHOBASI KUCJIOTA SBJISETCS JETKOBOCILIIAMEHSIIOMENC I/ -
KocThio. OHa ropuT efBa 3aMETHBLIM I'OJIYOBIM IIJIaMeHeM ¢ 00pasoBaHHeM
YTJIEKUCJIOTO Ta3a M BOMBI:

CH,COOH + 20, — 2C0, + 2H,0

PaszbaBieHHbBIE PACTBOPHI 9TAHOBOI KMUCJIOTHI (CTOJIOBBIN YKCYC) HE TOPAT.
IdTaHOBasA KMCJOTA MIPOABJIAET KMCJIOTHBIE CBOMCTBA M B BOLHOM pac-
TBOpE AUCCOIMUPYET ¢ oOpasoBaHmeM HOHA I'maporeHa, MeHss I[BET WH-
INKATOPOB, KAK M ysKe M3BEeCTHbIe BaM HeOpraHWYecKue KHCJIOTHI:
CH,—COOH & CH,-COO™ + H'

O6paruTe BHHUMAaHNE, UTO IIPU IUCCOIMUAIINU KAapPOOHOBBIX KUCJIOT
MOKEeT OTIEINIATHCA TOJIbKO TOT aTOM ['MaporeHa, KOTOPBIM COAEPIKUTCS
B cocTaBe KapOOKCUJIbHON Ipymnnbl. IlosToMy, HeCMOTPA HA TO UTO B MO-
JIeKyJie 9TaHOBOUM KUCJIOTHI UeThbIpe aToMa ['maporeHa, OTIIENIATHCSA IIPU
OUCCOIMAIINY U 3aMellaTbCsd MOHAMU MEeTAJINUECKUX 9JIeMEHTOB MOJKeT
TOJIBKO OAWH. 3HAUUT, 9TAHOBAasS KMUCJIOTAa — OJHOOCHOBHAS KUCJOTA,
a ee KHCJOTHBIA ocTaTok — aumoH CH,COO™.

Bce xap0boHOBBIE KHUCJIOTHI cjiabble, UX 3JIEKTPOJUTHYECKAS IUCCO-
nuanusa ooparuma. B pactBope oobemom 1 J, comep:xarmiem 0,1 mMouab
ATaHOBOM KMCJIOTHI, HA MOHBI pacuagaercsa auiib 1,8 % monexkya. IMeHHO
IIO3TOMY TaHOBAs KHUCJOTA MPOSABJISIET BCe M3BECTHBIE BaM OOII[He CBOM-
cTBa CJa0BIX KHCJIOT: PearupyeT C aKTUBHBIMHU MeTaJlJIaMu, OCHOBHBIMU
OKCHUIAMU, IeJ0YaMU U COJAMU 0oJiee CIabBIX KUCJOT:

+ ¢ meramtamu: 2CH,COOH + Zn — Zn(CH,COO0), + H,T

+ ¢ ocaoBHBIME OKcupamu: 2CH,COOH + MgO — Mg(CH,C00), + H,0
+ c ocuoBanuamu: CH;COOH + NaOH — CH;COONa + H,0

+ ¢ conamu: 2CH;COOH + Na,CO; — 2CH;COONa + H,0 + COZT
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Ob OPTAHWYECKWX COEAWNHEHWMAX

A6nouyHasa KucnoTa (A6NOKK,
ap6ysbl, pabuHa, ManuHa,
6apbapuc)

JInmoHHas Kucnota (xBos,
LIMTPYCOBble, KUTANCKNIN
JINMOHHUK)

MypaBbI/IHaFl Kucnota (>kene-
3bl MypaBbeB U nyen, Kpanwu-
Ba, XBOA, »KanAawne Meny3b|)

LllaBeneBaa Kucnora
(wasenb, noMnaopPbI,

BuHHaa Kucnota (BMHO-
I'pa,D,HblIh COK, BUHO, KNC-

MonouHana KucnoTa (Kuc-
JIOMOJIOYHbIE€ MPOAYKTHI,

Kapamb60osb, peBeHb) HaKanIMBaeTca B MbllLAX
npv Harpyske)

Puc. 33.2. Camble 13BeCTHble KapbOHOBbIE KMCOTHI

NbIl COK MHOTMX GPYKTOB)

OOpaTuTe BHUMAaHMWE HA TO, UTO (DOPMYJBI COJEH STAHOBON KWCJIOTHI
C OQHOBAJIEHTHBIMH METAJLINUYECKUMU 9JIEMEHTAMU 3aIllMCHIBAIOT HECKOJIBKO
HEOOBIYHO: CMBOJI METAJIMYECKOr0 9JIEMEeHTA 3alIMCHIBAIOT BMECTO CIMBOJIA
l'upporena, xoropeiii on 3amectus (CH;COONa, CH,COOK, CH;COOLi).
Cosi TaHOBOM KUCJOTHI HA3BIBAIOT IMAHOAMAMU, WU alleTaTaMu, Ha-
npumvep CH;COONa — marpwmii aTaHoar (HaTpUU anerar).

PaCﬂpOCTpaHeH HOCTb OpPraHN4YeCKnX KNcnoT

Kap6oHoBble KHUCJIOTHI IITHPOKO PACIpOCTpaHeHbl B mpupozae. OHu
cozepsKarca B COCTaBe MHOTHUX OBOINEH, ()PYKTOB U APYTUX IIUINEBBIX
nponyKToB. HasBamusa HEKOTOPBIX KHCJIOT YKA3LIBAIOT HA Te MPOAYKTHI,
U3 KOTOPBIX OHU OBLIM BIIepPBbIe BbIAEJEHBI (puc. 33.2).

an/IMeHEHI/Ie 3TAHOBOW KUCNOTbI

JraHoBadg KHCJIOTA — caMas U3BECTHAA M3 OpPTaHWYeCKUX Kucjor. Ee
3amax 3HAKOM KasKIOMY, KTO XOTh Pas MCIIOJIb30BAJ CTOJOBLIA YKcyc (6% -it
uinu 9% -# BOAHBIN PAacTBOP YKCYCHOM KucIoThI). KOHIIEHTPHUPOBaHHLIN pac-
TBOP 3TaH0BOM KuCJIOTHI (70—80 % ) Ha3hIBAIOT YKCYCHOII SCCeHIIEN. JTa KIC-
JioTa o0pasyeTcs IPU CKUCAHUY BUHA U S0JIOUHOI'O COKA. ITAHOBYIO KUCJIOTY
IIUPOKO IIPUMEHSIOT B PA3HBIX OTPACJAX ITPOMBINLIeHHOCTH (puc. 33.3).
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M3rotoBneHne MpowussoacTso CnHTe3 PpPyKTOBbIX YpaneHue n3BecTko-
KUHOMEHKM aLeTaTHOro BOJIOKHA 3cceHUnn BOW HaKunu
M3roTtoBneHune CuHTe3 nekapctBeH-  CuHTe3 Kpacutenemn KoHcepBupoBaHue

HbIX MpenapaTtoB

onAa TKaHen

NpoayKToB (nuweBas

cpeactB 60pbObI

C HacekoMbIMK Jobaska E260)

Puc. 33.3. lNprMeHeHne 3TaHOBOW KUCNOTbI

MpowncxoxaeHrie TPaANLMOHHOTO Ha3BaHWA 3THa — aLeTUIeH — CBA3aHO C Jla-
TUHCKUM CJTIOBOM dcetum — «yKCyC», MOCKONIbKY B [iBE€ CTafuM M3 aLeTuseHa
MOXXHO MOMYUNTb YKCYCHYIO KMCNoTy. OT Ha3BaHWA 3TON KUCIOTbI TakxKe Npouc-
XOAWT Ha3BaHVe aLleTOHa, KOTOPbIN paHblue 13 Hee nosyyanu.

JluHesucmuyeckas 3aoaya

Ha natbiHu formica o3HayaeT «mypaBeii», @ NO-rpeyeckn 0ksos — «KUC0Ta» UAN «KUC-
nbir». O6BACHWUTE NPONCXOXKAEHNE TPAANLMOHHbBIX Ha3BaHWNI METAHOBOW U 3TaHOBOA
KNCNOT 1 X CONen.

2
o
l s\ KnioueBaa npen

KapboHoBble K1CNOTbl NPOABAAIOT BCe OOLMe CBOMCTBA HEOPraHNYeCKUX KUC-

JIOT, HO B XUMWYECKNX B3aUMOLENCTBUAX BeayT cebs Kak criabble KMCoTbl.

2/

KOHTpO]‘I bHbl€ BONPOCDHI

390. Kakue BellecTBa OTHOCATCA K KapHOHOBbLIM KucnoTam?

391. Kak 06pa3zoBanncb Ha3BaHMA KapOOHOBBIX KMCIOT?

392. B kakue xumMuuyeckne B3aMMOAENCTBMA BCTYNalOT KapOOHOBbIE KMCNOTbI?
YTo 06Lero B XMMMYECKMX CBOMCTBAX STAHOBOWM KUCOTbl U HEOpraHuye-
CKUX KNCNOT?

393. O6bACHNTE, MOYEMyY STaHOBAA KMUCIOTa ABASAETCA OLHOOCHOBHOW.

394. OxapaKTepusyiiTe pacnpoCTPaHeHHOCTb KapOOHOBbLIX KUCIOT B NPUpoAe.
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J 3apaHna ana yCcBO€HNA matepuana

395. [lokaxuTe, YTO 3TaHOBasA KUC/IOTa ABMAETCA HACbILEHHbIM COefNHEHNEM.

396. Nepeuncnute chepbl NPYMEHEHUS STAHOBOW KUCOTbI. A Kaxaoro npu-
Mepa NOACHWUTE, Ha KaKMX CBOMCTBaX OCHOBAHO ee NpuMeHeH/e.

397. CocTaBbTe cxeMy o6pa3oBaHWA BOAOPOAHbIX CBA3eN Mexay: a) ABymA
MoneKyflamy 3TaHOBOW KMCOTbl; 6) MONEKYNOI 3TaHOBOW KUCIOTbl U MO-
nekynamu Bogbl. O6bACHUTE BAMAHUE BOAOPOAHON CBA3UN Ha Ppuanyeckume
CBOWCTBA 3TAHOBOW KUC/IOTbI.

398. CpaBHUTE XMMUYECKMEe CBOWNCTBA HEOPraHMYeCKMX M KapOOHOBbIX KUCMOT.
[ina 3Toro B ofHOM CTONOLE COCTaBbTE YPaBHEHNA pPeaKLii XIOPUAHOW KNCc-
NOThI, @ BO BTOPOM cToNbLe — 3TaHoBoM KucioTbl ¢: KOH, Mg, FeO, CaCO,.

399.Kak OTnMunTb pacTBOP YKCYCHOW KMCOTbl OT: a) pacTBopa 3TaHONMa;
6) XnopuaHoOW KUCNOTbI?

400.[1nA yaaneHna nNATEH PKaBUMHbI C OAEXAbl MX MOXHO 0bpaboTaTb pPacTBo-
poM 3TaHOBOW KMcnoTbl. COCTaBbTe MONEKYNAPHOE N MIOHHO-MONEKYNAp-
HOe ypaBHeH/A peakuum, KOTopas Npu 3TOM MPOUCXOANT, €C/IN PXKaBUNHY
onucatb dopmynon deppym(lll) rugpokcnpa.

401. Ina MapuHOBaHUA OrypLOB BaM HY>KHO 750 MmN CTONOBOro ykcyca (Macco-
BaA JONA KNCNOTbl 6%, NIOTHOCTb pacTBOpPa paBHa MAOTHOCTY BOAbI), HO
y BaC eCTb TONbKO YKCYyCHadA 3cceHuma (MaccoBas fona Kucnotbl — 70%).
Onpepennte Maccy YKCYCHOM 3CCeHUUM U 06bem BOAbl, KOTOPbIA K Hel
HeobxoAnMO [06aBUTb, ANA NPUrOTOBNIEHUA HEOOXOAVMOrO BaM Kosmye-
CTBa yKcyca.

402. HaTpuih 3TaHOAT UCMOSb3YIOT B KayecTBe KOHCepBaHTa A/1a NULLEeBbIX NPo-
AyKkToB. Ha nuweBom KombuHaTe BO3HMKNa 3afjaya npurotoButb 100 n
pacTBopa 3Ton conu ¢ maccosoin gonen 0,05 %, NAOTHOCTb pacTBOpPa pPaB-
Ha MJIOTHOCTM BOAbl. Bblumcnnte maccy Kpuctannorngpara HaTpuin 3TaHo-
aTa TpuUrmapata, Kotopas BaM NOHaAobuTCA 4na 3Toro.

403. Conb lMniombyma 1 yKcycHom KncnoTbl — natombym(ll) sTaHoaT — wmnpoko
NPYMEHAIT B MeAULMHE ANA CBUHLOBbBIX MPMMOYeK. JTa COofb CagKas Ha
BKYC, MO3TOMY €€ Ha3blBaloT TakXe CBMHLIOBbIM CaXxapoOM, HO 13-3a MOHOB
Mniombyma oHa upesBbluyaiHO ApoBuTa. CoCcTaBbTe ypaBHEHWe peakuuu
noslyyeHnsa CBUHLIOBOrO Caxapa B3aMMOAENCTBMEM MeTasna C KMUCIOTOMN.
Bbluncnnte maccy 3Tow COnM, KOTOPYIO MOXHO MOYyYnTb M3 CBMHLIA Mac-
con1r

404. Oeppym(ll) aTaHOaT MCMONb3YOT ANA 06PabOTKN METaNINYECK/X NOBEpPX-
HOCTen AnA npepoTBpalleHnsa Kopposun. MNonyyntb ero MoXHO B3anmo-
JencTBMem MeTana C KACIOTOW. BblunmcnnTte maccy xenesa, HeobXoanMo-
ro AnA nosyyeHns 3Tom conn maccom 26,1 .

405. Kanbunii KapboHaT — OCHOBHOI KOMMOHEHT Hakuny B YalHuUKe. [ns
OUNCTKM YaHMKa OT HaKUMW ero 3anuv CTONOBbIM YKCYcoM. MNocne OKoH-
YaHMA XUMMNYECKON peakLmn Bblaenuca ras oobemom 336 mi. Boluncnnte
Maccy Hakumnu, KoTopas Obina B YalHuKe.
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406. B3anmopeincTBme cofibl C yKCyCOM — OAMH M3 MPOLIECCOB, HEOOXOAMMbIX
[NA BbiNeKaHWA NUPOXHbIX (raleHna copbl). BoiumcnnTte maccy cTonosoro
yKkcyca (MaccoBasa AonA KUCNoTbl 69%), HeobxoAMMoro AnA B3auMofen-
CTBUSA C HAaTPUIA KApOOHATOM Maccom 5.

MPAKTUYECKAA PABOTA Ne¢ 4

CBOINCTBa 3TAaHOBOW KWUC/OTbI

Obopydosarue: MTAaTUB ¢ IPOOUPKAMU, IPOOUPKOIEPIKATENb, IIIIA-
TeJb, TUIETKHU.
Pearxmusuvt: ioporok maruus, MgO (uiu gpyroil oCHOBHBIN OKCHUL),
Na,CO;, pactsopsr CH,COOH, NaOH, nakmyc.
| paeuaa GesomacHocru:
® . 17 IPOBEJEHUA OIBITOB KCIIOJIB3YyHTEe HeOOJbINNE KOJUYECTBA pe-
aKTUBOB;
- ocTeperaiiTech MOMaJaHUA PEAKTHUBOB Ha KOKY, B IJIas3a, Ha OJEKIY;
IIPU TOTIaJaHUM €IKOTO BEIIeCTBA CMOMTE eT0 GOIBIITUM KOJIUYECTBOM
BOJIBI W IIPOTPUTE IIOBPEXKIEHHOE MECTO Pas30aBJIEHHBIM PaCTBOPOM
0opaTHO¥ KMCJIOTHI (IPU IOMaJaHWU IIEJOYN) UJIN PACTBOPOM COJbI
(Tpu momamaHUM KUCJIOTHI);

* IJIS OTIPeJieJIeHUA 3aliaxa BeI[ecTB He IOJHOCUTE IPOOUPKY K JIUILY,
a HaIpaBJANTe BO3SAYX ABUIKEHUAMU DYKU K cebe.

OmeiTr 1. HanefiTe B aBe mpoOupKm mo 1 MJ pacTBoOpa STaHOBOMI
KMCJOTHI. B mepBylo mo6aBbTe HECKOJHKO KalleJlbh pacTBOpa JaKMyca,
a 3aTeM HeHTpaJu3yuTe KUCJIOTY PACTBOPOM Iesiour. Bo BTOPYIO IIPO-
OMPKY HACBIIbTE HEMHOTO IIOPOIIIKA MarHusa (Ha KOHYMKeE IIIaTeJd).
ITo KakuM TpU3HAKAM MOJKHO CHEeJATh BBIBOJ O XOJe pPeaKIuu B 00eux
npobupkax? CocraBbTe ypaBHEHUS PeaKIUil B MOJEKYJIIPHON 1 NOHHOMI
popmax.

OnsiT 2. HaseliTe B ABe mpobupKu mo 1 MJI pacTBopa STAHOBOM KHC-
JOoThI. B mepByi0 mpoOWMPKY A00aBbTe HEMHOTO MarHuii OKcuzaa, a BO
BTOPYIO — HaTpuii KapboHara. Ilo KakuMm Ipu3HAKAM MOKHO CYIHTh
0 XoJe peakiiuu B oboux cayuaax? CocraBbTe YpaBHEHUSA PEaKIIUA B MO-
JIEKYJIAPHON W MOHHO-MOJIEKYJISAPHOHN (dopMax.

BriBoxa. CresaiiTe 06001at0IIuii BEIBOJ K IIPaKTUUECKO# pabdore. [lia
(GOpPMYIMPOBKM BBIBOJA MCIIOJb3YHTE OTBETHI HA CJIEAYIOIINE BOIIPOCHI:

1. Kak MOXHO OIIpemesATh 9TAHOBYIO KHUCJIOTY?

2. Kakue cBoIicTBa STAHOBOHM KMCJIOTHI XapaKTePUBYIOT CXOACTBO
CBOICTB OPraHMUYECKMX U HEOPTaHUUYECKUX KUCJIOT?
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BcnomHuTe:

« B CONAX MexAy KaTMOHaMu M aHWOHaMW CBA3b MOHHas;

+ 13 Kypca 61onorny BCNOMHUTE 3HAYEHNE TEPMUHOB «FUAPOPUBHBIN» U «TUFPO-
$OGHbBIN.

Boicline Kap6OHOBbIe KNCNOTbI

Buvicwumu kapbonosvimu kucaomamu (cokpamenao BKK) naseiBaroT
KapOOHOBBIE KHCJOTHI, B MOJEKYyJaX KOTOPBIX COAep:KUTca oT 12 mo
22 aromoB Kap6oua. Kak u yriieBogoponbl, BeICIIITE KaPOOHOBEIE KHCJIOTHI
MOTYT OBITH HACBIII[EHHLIMU W HEHACHIII[€HHBIMMU.

Cpenu HacvluyeHHbLX 8bLCULLX KAPOOHOGbLX KUCIJIOT Yallle BCETO BCTPe-
YaloTCA CTEeapUHOBAS M HAJbMUTHUHOBAS KUCJOTHI.

CmeapuHnosa Kucaoma:
CH,-CH,-CH,—-CH,-CH,-CH,-CH,~CH,~CH,~CH,~CH,~CH,~CH,-CH,-CH,~CH,-CH,~-COOH

ITockonbKy B (hopmysie MHOTOKpPaTHO moBTopsAerca rpynna CH,, To
(dopmysy moskHO cokpatuth Tak: CH;—(CH,),,—COOH, niu C, H,;.COOH.

Mosekyaa naaibMuUmMuH0O80l KUCJIOMbL CONEP:KUT Ha aBa aTroma Kap-
bona mensIe, uem creapunosaa: CH;—(CH,),,—~COOH, nmu C,,H,, COOH.

CreapuHoBasA W IAJbMUTHHOBAs KKCJIOTHI — TBepAble Oejble BOC-
KooOpasHbIe BelllecTBa 0e3 3alaxa, 'KUPHBIE Ha OIYIlb, HEPACTBOPUMBI
B BOJZle, HO XOPOIII0 PACTBOPUMBI B OPTaHWUYECKUX PACTBOPUTEIAX, JIET-
KomiaBKue (y cTeapuHOBOW Kucjaorel ¢ = 70°C, y maabMuUTHHOBOI
t . = 63°C). Ix ucnonb3yioT [1jiA UBTOTOBJIEHUS CBeUell, HAllaaMa, MaceJ,
KOCMETHUYECKHUX CPEACTB M PasJNUYHBIX COPTOB MbLIA.

Henacvlujennolx évlcuiux KapOOHOEbLX KUCIOT CYILECTBYET Iopas/o
OoutbIlle, UeM HaChIIIeHHBIX. Cpeau HUX HanboJiee pacipoCcTPaHeHbl KUCIOTHI:

oneunosas: C,,H;;COOH, mm CH;—(CH,),~CH=CH—(CH,),~COOH
aunonesasn: C;.Hy COOH,

nmu CH,—(CH,),~CH=CH-CH,-CH=CH—(CH,),~COOH
aunonenosas: C;.H, COOH,

umu CH,—CH,-CH=CH-CH,-CH=CH-CH,-CH=CH—(CH,),—~COOH
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onenHoBanA nnHoneBan NIMHONEeHOoBanA

Hemnaceolimmenable BhICIIE KAapOOHOBBIE KUCJIOTHI — OECI[BETHBIE UJIN
CBETJIO-’KeJIThbIe MaCISIHUCThIE JKUIKOCTU 0e3 3amaxa, HepacTBOPUMbI B BOje,
HO XOPOIII0 PACTBOPHUMBLI BO MHOTHX OPraHMYECKUX PaCTBOPUTENAX. WX
OpUMeHeHNe B TeXHUKe MPUHIIUIINAJILHO He OTJINYAeTCA OT HAaCBIIeHHBIX
KHCJIOT, HO OHU TOpasno BasKHee IJIA UYeJIOBeKa B KaueCcTBe ITUTATEIbHBIX
BEIIeCTB B COCTaBe JKUPOB, O UeM BBI y3HaeTe B CJeayioireM mnaparpade.

Mbino

Briciine kapOoHOBBIE KUCJIOTHI B BOJle He PACTBOPAIOTCS, OTHAKO UX
COJI CO IMEJIOUHBIMU dJIEMEHTaMU XOPOIIIO0 PACTBOPUMBI B BOJE, K TOMY
JKe OHHU IIPOSBJIAIOT MOIOINlee AefiCTBHEe. JDTO BO3MOXKHO IIOTOMY, UTO:

* COJII MMEIOT MOHHOE CTPOeHUe, a MOHHbIe COeNUHEeHUs JIydIlle pac-
TBOPSAIOTCA B BOJle, YeM MOJIEKYJISIPHBIE;

+y aEnoHoB BKK MOKHO BBIIEIUTH CUJIbHOIIOJSPHYIO «TOJIOBKY»
(KapOOKCUILHYIO TPYIIY) U HEIOJSAPHBINA «XBOCT» (KapOOHOBYIO IIEIb):

NN~

| NMonapHasa

HenonapHbiin (ruapodo6HbIN) «<XBOCT» (ruppodunbHas)
«rONIOBKa»

ITonsapHas yuacTh aHMOHA TUAPOPUIbHA,
T. €. «CTPEMUTCSA» K BOJHOMY OKPYIKEHUIO. AHnoHbl  BKK
YrieBomopoaHas Ienlb, HA000OPOT, ABJISIETCS
ruapodo0HO YacThio, T. €. IbITaeTca «ybe-
JKaTh» M3 BOJHOTO OKPYKeHUs. Biaromaps ¢
sTOMYy B BomHOM pactBope coimu BKK o6pa- Cdepuueckas muuenna
3YIOT cenupuyecKre YacTUIIbI — MUUECLLbL:
B OJHOM MeCTe cOOMpaeTcsi MHOT'O AHUOHOB
BKEK, KoTOopble OPMEHTHUPYIOTCA TaK, UTOOBI
ruapo¢oO6Hble XBOCTHI OBLIIM HAIPABJIEHBI
BHYTPb YaCTHIBI, a TUAPOQUIBHBIE «TOJOB-  Pyc, 34.1. O6pasoBaHie MULIE
KM» — HapyXy, T. €. K Boge (puc. 34.1). aHnoHamn BKK B pactsope
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Bunaromaps o6pasoBanmio muiieaa coau BKK ob6iramaior mocraTou-
HO XOPOIIeil PacTBOPMMOCTBLIO B BOJE U IPOSABJIAIOT MOIOIee AeiicTBUe.
Takue BellecTBa Ha3bIBAIOT NOBEPXHOCMHO-AKMUBHbIMU Beu,ecmeamu
(cokparmienno ITAB). IIoBepXHOCTHO-aKTUBHBIMHM SABJAIOTCA BCE COJU
BKK ¢ momamMu IIeJIOUYHBIX 3JIEMEHTOB, B UYAaCTHOCTM HATPHUH cTeapar
C,,H;.COONa, kanuii creapar C;,H;,COOK u np.

Conu BKK ucmosba3yioT AJis M3roTOBJeHUsS MbLIa. OOLIYHOE XO3di-
CTBEHHOe MBLIO Ha 72 % cocrout us coaeii BKK, Bce ocrambHOe B cocTase
MBLJIa — 9TO BOJA, OCTATKM HATPUI THUAPOKCHUAA, HATPUII KapOoHaTa
u apyrue mnpumecu. /IS MBTOTOBJEHUS TYaJIeTHOTO MbIJIa YAAJSIOT He-
JKeJlaTeJIbHbIE IIPUMeCH 1 J00aBJIAIOT KPACUTEIN, apOMATH3aTOPhI U APY-
rue BeIllecTBa AJdA yJIyUIleHus ToBapHoro Buna. Conu HaTpuA SBISIOTCS
OCHOBOI TBEpPJOro MbLIa, a COJMU Kalud — KHUIKOTO.

Koneuno, He Tosnbko conu BKK aBisioTcsa moBepXHOCTHO-aKTUBHBIMU
BemfectBaMu. K HEM OTHOCATCS APyTrie MPOU3BOAHELIE KAPOOHOBELIX KUCJIOT
U YTJIEBOLOPOJOB, KOTOPbIE€ HCIIOJB3YIOT AJISA W3TOTOBJEHUS CUHTETHYe-
CKHUX MOIOIINX CPENCTB, C KOTOPHIMHY BBl 03HAKOMUTECH IIPU JaJIbHEHIIeM
N3YUYCHUUN XUMUU.

Motollee gencrTBne mbina

Bur yixe sHaeTe, uTO 6Gyiarogapsi BOBMOYKHOCTH OOPA30BAHMS MUIIEJLI
TMMOBEPXHOCTHO-aKTUBHBIE BEIECTBa MIPOABIAIOT Mololee neiictBue. Ka-
TMeJbKU JKUpa U JPYTue YaCTUIIBI TPA3U ABJISIOTCA TUAPOMOOHBIMU: €CJIU
OHU HAXOAATCA BOJM3U MUIEJJI, TO «IIPAUYTCA» OT BOABI BHYTPU MUIIEJLI
U B TaKOM BHJe ILJIaBaloT B Boze. TakuM o0pasoM, KUP CTAHOBUTCS pac-
TBOPUMELIM B Bojge (puc. 34.2).

Ecau rpsass npuaniiia K KaKo-To IOBEPXHOCTU, AeiicTtBue IIAB Oyzmer
TakuM sKe: yacTuibl ITAB okpykamT rpsasb, OTPLIBAIOT €€ OT II0BEPX-
HOCTM W OXBaThIBAIOT CO BCEX CTOPOH, Ojaromaps ueMy YacTHUIbI I'DSI3U
CTAHOBATCA BOJOPACTBOPUMBLIMU. ECIM IPOMBITH MOBEPXHOCTH BOJOMH, TO
rpA3b CMOETCsS C MBLJIOM U IOBEPXHOCTH Oyzer umctoit (puc. 34.3).

[pA3b
Puc. 34.2. Muuenna MAB [oBepxHOCTb AHvoH AB Yncraa noBepxHOCTb

C rMapodobHbIM Belye-
CTBOM BHYTpU Puc. 34.3. Motoliee feiicTBE NOBEPXHOCTHO-AaKTUBHbBIX BeLLecTs
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Y Mblfla eCTb OfVH CyLIeCTBEHHbIN HepocTaToK. BogonpoBogHas Boja B 60nb- @
LUNHCTBE PErmoHOB YKpauHbl ABAAETCA XeCmKoU, T. €. COREPXKUT B 3HAUNTENbHON
KOHLIEHTPaLMM MoHbl Kanbuua CaZt n markua Mg?t, ¢ KoTopbiMU aHUOHbI BKK
obpasytoT ocafok. Mo3ToMy Mpu UCMNONb30BaHUM Mblla B XeCTKOW Bofde OHa
CTaHOBUTCA MyTHOW (puc. a). B HekoTopbIx pervoHax YKpaumHbl Bofa Msekas,

T. €. COAEPXKUT He3HaunTeNbHOE KonnyecTBo MoHoB Ca?t n Mg?t u He «mewwa-

eT» WUCMONb30BaHMIO Mbina (puc. 6). XoTAa y Takoi BOAbl MPOABAAETCA LpPYrom
He[OoCTaTOK: eC/I Bbl HaMbIIWAN PYKW, TO MbIIO CMbITb OYEHb CJIOXKHO, AOAIO
YyBCTBYETCA MbINIKOCTb.

a 6 ObpaszoBaHve ocaka npu
PacTBOp Mblfla: @ — MyTHbIN B »KECTKOWN BOAE; MCMONb30BaHUM Mblnia
6 — Mpo3payHbIl B MArKOW Boge B ’KECTKOW BOAe

Mpy NCNONb30BaHUM MbISIA B XXECTKOW BOLE B EMKOCTN COOMPAETCA MHOFO Hemnpu-
rMALHOTO Ha BWJ, OCajKa, M MHOTME CYMTAlOT, YTO 3TO OTMbITasA rpA3b. KoHeyHo,
3TOT OCafOK He [06aBMAET YMCTOTbl, HO U TPA3bI0 OH He ABNAETCA — 3TO He-
pacTBopuMble conu BKK.

Mpn cTMpKe B »KeCTKOW BoAe HepacTBOPMMble B BOAE COMM OCEAAloT Ha BOJIOKHAX
TKaHel. [locne CTUPKM Takne TKaHW Ha olWynb 6onee XecTkne, Yem O CTUPKMK,
NO3TOMY W BOAY CTany Ha3biBaTb »KECTKOW.

MbinbHble My3blpy TakXe CYLEeCTBYIOT
6narogapa MAB, nx B onpegeneHHown
CTENEeHN MOXHO Ha3BaTb FUFAHTCKUMU
Muuennamv. MbinbHbIA Ny3bipb Mpea-
CcTaBnAeT Co6ON TOHEHbKYI TMNEeHKY
BOAbI, Ha MOBEPXHOCTN KOTOPOW MoT-
HbIM YaCTOKOJIOM PacrofoMXeHbl aHno-
Hbl MAB, HanpaBneHHble rMapodobHO

yacTblo B CTOPOHY BO3fyxa. Boma BHy- mapo¢obHan
TPW NNEHKM JOCTAaTOUHO BbICTPO CTeKaeT §acib
B HUXHIOK YacTb My3blpbKa, 13-3a Yero Bo,qa\/S o~
NneHKa CTaHOBWTCA TOHblUe U BCKOpe g O (

p Fm,qpod)mny L RE
nonaetcs. yacTb \y\ Y

Bo3spyx

193
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MHTepecHO, UTO B U3rOTOBJIEHVM MOPOXEHOTO U CTUPKE MHOro obuero. Mopo-
KEHOe — 3TO 3aMOPOXEHHaA 3MyNbcuA. BcnomHuTe 13 § 3: amynbcua — 3TO
rpyboancnepcHas CMecb ABYX KMIAKOCTEW, He PacTBOPAIOWMUXCA APYr B Apyre,
Hanpumep cMecb Macsia 1 BoAbl. M feicTBUTENbHO, raBHble KOMMOHEHTbI MOPOXe-
HOroO — MOJOYUHBIV XMP 1 Bofa. MOCKONbKY OHU ApYyr C APYrOM He CMeLIMBatoTCs,
TO CO BPEMEHeM MP BCMJIbIBET BBEPX U MOPOXKEHOE PacCyionTCA elje Ao Toro,
Kak 3amep3HeT. [InA Toro utobbl pacciioeHne He NPOUCXOANIIO, K MOPOXEHOMY [0-
6aBnAOT 3MyNbraTopbl. IMy/braTopbl ABMATCA NOBEPXHOCTHO-AaKTMBHBIMU Belle-
CTBaMM, OHV OKPY>KAlOT MeJIKMe KanesbKu Xupa ruapodobHbIMM XBOCTaMU, a KX M-
APOodUIbHbIE FONOBKM HanpasieHbl K BoAe. Takasa SMyNbC/sA MOXET CyLIeCTBOBaTb
JnuTenbHoe Bpems. MaiioHe3 — 3TO TakXkKe 3MyNbCUs, KoTopas obpasyeTtcsa npwu
CMELLVBAHMU Macna ¢ ANLOM. SMYNIbraTopoM B 3TOM Cilyyae ABNAETCS NIELUUTUH, CO-
LepXKalminca B AUMHOM XKeNTKe. IMYNbraTopbl — AOCTAaTOUYHO PACMPOCTPaHEHHbIe
BELLEeCTBa, MX UCMOMb3YIOT BO MHOTVX OTPAc/isAX, B YaCTHOCTU ANA U3roTOB/IEHUA
MLLEBbIX MPOAYKTOB, FAe HeOOXOANMO NPefOTBPATUTL PACC/IOEHNE KOMMOHEHTOB.

JluHesucmuyeckas 3adaua
Ha rpeueckom hydro o3HauaeT «Bopa, philia — «no60oBb», phobos — «yxac, cTpax».

O6DbACHNTE 3HAaYEHNE TEPMUHOB «TUAPODUABHBIN» U «TUAPOPOBHBDII».

2
I_’ KnioueBasa npgen

I'IOBerHOCTHOIZ AKTUBHOCTW 1 MmowoLulero AeﬁCTBVIFl.

g KOHTpOﬂbeIe BOMpPOCDHI
407. Kakne coegnHeHnAa OTHOCATCA K BbICLUMM Kap60HOBbIM Kucnotam?

408.puBegute monekynapHble GOpPMynbl 1 Ha3BaHWA BbICLUNX KapOOHOBbIX
KWICIIOT, O KOTOPbIX rOBOPUNIOCH B Naparpade. Kakne 13 HUX ABNAIOTCA Ha-

CbILLEHHbIMK, a KaKne — HeHaCbIWeHHbIMK?
409. Kakune BelecTBa ABNATCA Mbllom? Yem oHU oTnmnyatoTca ot BKK?

410. O6bAcHMTE, Noyemy BKK HepacTBOprMbl B BOAE, @ UX CONM — PacTBOPUMBI.

411. OnuwnTe Morollee AeNcTBMe Mbina.

412. Kak Bbl cuutaete, noyemy aHnoHam [MAB B BOAHbIX pacTBOpax «BbIrOJHO»

o6pa3osb| BaTb muLennbl?

3afaHnA gna ycBOeHuA maTepuana

S

Hanuume y yactuubl 6onbworo rugpodobHoro GpparmeHTa 1 He6ONLLIOFO K-
apodunbHoro gparmeHTa npeponpeaenseT BOSMOXHOCTb HaNMuKA y BellecTs

413. Ha npumepe cTeapyHOBOW 1 NanbMUTUHOBOW KNCIOT NPOUNMIOCTPUPYITE
3aBUCMMOCTb TemrnepaTypbl MaBfeHNA OpPraHUYecKnx BelecTB OfHOro
Knacca OT MONEKYNAPHOWN Macchbl.

414. Kak, no BawemMy MHEHUIO, HACbIWEHHOCTb OpraHMYecknx coeanHeHnNn
BNMAET Ha X TemnepaTtypy nnaeneHuna? MpovnnocTpupynTe 3TO Ha Npwu-
Mepe BbICIMX KapOOHOBbLIX KMUCIIOT, ONMCAHHBIX B Maparpade.



§ 34. Bbicwue KapboHOBblE KMUCNOTbI. Mblio

415. K KaknM Kncnotam — OAHOOCHOBHbBIM U/ MHOTOOCHOBHbBIM — OTHOCAT-
CA BbIClMe KapOOHOBbIE KMC/IOTbI, O KOTOPbIX FOBOPUNOCL B naparpade?
416. O603HaumB atom KapboHa B cocTaBe KapOOKCUSIbHOWM Fpynnbl MONeKysbl
OJIEVHOBOW KUCNOTbl HOMEPOM OfiMH, paccTaBbTe HOMepa atomos Kap6o-
Ha Bcell uenu no nopaaky. Mexay Kakumu (no Homepy) atomamm Kap6oHa
06pa3oBaHa [1BOViHasA CBA3b B 3TON MoneKysne? BbimonHuTe 370 ANs ApYyrux
HeHaCbILWEHHbIX BbICIUMX KapOOHOBBIX KMCMOT, OMMCaHHbIX B maparpade.
417. Vicnonb3ys MHGOpPMaLMI0O O PACTBOPUMOCTU BbICWIMX KAaPOOHOBbLIX KUC-
NOT, cAenanTe BbIBOA, MONAPHLIMUA WAN HEMOMAPHbIMY BellecTBaMu OHU
ABNAOTCA.
418. MoryT N1 YacTuubl rpsasu 6biTb ruapodunbHbiMK? OTBET 06bACHUTE.
419. Conuv BbICLUINX KapOOHOBBIX KWUC/IOT CO LUENOYHbIMY d1IeMEHTaMI PacTBO-
puMmbl B BoZe, a ¢ noHamu Kanbuua nnn MarHma HepacTBopumbl. CoCTaBb-
Te ypaBHEHUA peakuuy obMeHa Kanuil cTeapaTta C KaNbUuid XJIOPUAOM.
420.Cvecb NanbMUTMHOBOW W CTEAaPWHOBOW KUCOT Ha3blBalOT CTeapvHOM
N NCNOJb3YIOT ANIA U3roTOBNEHMA CTeapuHOBbIX cBeyel. CocTaBbTe ypas-
HeHVA peaKkuumy MOSIHOFO CFOPaHUA 3TUX KUCMOT, eCin B 060MX Cinyyasnx
NPOoAYKTaM/ peaKkuunin ABNATCA YIMEKUCbIA ra3 u Bofa. Kakon obbem
Kucnopoga (H. y.) noHagobutca ana cxkuraHus ceeun maccon 200 r, ecnu
B CTeapuHe MaccCbl CTEaPVMHOBOM M NaSIbMUTUHOBOW KUCIOT OfMHAKOBbI.
421%, B JOMNOMHUTENbHbIX UCTOUYHMKAX HaiauTe HGOPMaLMIO O MULLEBbIX NPO-
JyKTax, B KOTOPbIX NCMOJb3YOTCA 3Myfbratopbl. O6bACHUTE POSib SMYNb-
raTopoB B Ka)KAOM ciyyae.

AOMALLUHUIA SKCNEPUMEHT Ne 2

CpaBHeHUue moloLlero AeNCcTBUA Mbisla U CTUPASIbHOrO NOPOLLKA

Bam nonadobsamcsi: MbLIO (JIy4Ille NCI0Jb30BATh JKUIKOE MbLIO, OHO ObI-
CTpee PaCTBOPSAETCS ), CTUPATBHBIN ITOPOIIIOK IJIA PYYHOI CTUPKH,
BOJIa BOJOIIPOBOJHAA, BOAA NUCTUJLINPOBAHHAA (MOXKHO KYIIUTH
B aliTeKe WJIM B MarasmHax IJId aBTOMOOUJINICTOB), PACTBOP KaJb-
UH XJ0PUAA UIU MarHui cyab(ara (MX MOKHO KYIIUTh B allTEKe,
00BIYHO KAJTBITUI XJIOPUJ IPOAAETCS IO HA3BAHUEM «XJIOPUCTBIHN
KaJbI[Ui», & MATHUH CYJIb(aT — «MarHe3usi»).

| IpaBuna GesomacHocru:
® . I ONIBITOB WCIIOJIB3YiiTe HEOOJbINNE KOJIUYECTBA BEI[eCTB;
- ocTeperaiiTech IOIAgaHUsA BEIECTB HA KOXKY, OJEKIY, B Ijias3a; IIpu
IIoIIaJaHNM BEIIECTBO CJjeayeT CMBITh OOJIBIINM KOJMUYECTBOM BOJBI.

Omenutb 3(hGeKTUBHOCTSL MOIOIIEro AeHCTBUA MOYKHO IIO CIIeI[UAJIb-
HBIM IIOKAa3aTeJsIM — IIeHOOOPa30BAHUIO M YCTOMUYMBOCTU IIeHBI. IleHOo-



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

oOpasoBaHre XapaKTepusyeT 00beM HJIN BBICOTY OOpPA30BAHHOI IIE€HBI,
a yCTONYMBOCTD ITEeHBI XapaKTepU3yeT BpPeMs, 3a KOTOPOe MeHa McuesaeT
WM 3a KaKoe ee BHICOTA YMEHBIIIAeTCs Ha OIpeAesIeHHYI0 BeJIUUUHY.

1. BosbpMure Tpu OZMHAKOBBIX BBICOKMX Y3KMX CTaKaHa. B IepBbIit
crakaH HajeiliTe 50 MJ AUCTUIIMPOBAHHON BOJbI, BO BTOPOM — TaKoe
JKe KOJIMUeCTBO BOIOIPOBOAHOM BOABI, a B Tperuin — 40 Mg gucTmi-
JIMPOBAHHON BOABI U moJjediTe 10 M pacTBopa KaJbIMM XJOPUAA WU
Marauii cyab@ara (g8 MOAeJIUPOBAHUS BOABI C OOJIBIION YKECTKOCTHIO).
B kakapiii cTakaH go0aBbTe IIOJOBUHY YalHOM JIOMKKHU JKUIKOT'O MbLIA
M PACTBOPUTE €ro OCTOPOKHBIMHU ABUKeHusaMU. [Ipum wmcmosb3oBaHUU
TBEPJOTO MblLaa J00aBJANTE HEOOJbINIMEe KYCOUKM O0BbeMoM He 0oJiee
1 cm® u ;gosxauTech HMOTHOTO MX pacTBopeHHUA. Hu B KoeM ciydyae He HC-
MMOJIb3YHTE KUIKNE CUHTETHUYEeCKUe MOIOIUe CPeiCcTBa [Jisd CTeKJia, IoJja
WU TIOCYIbI: ¥ HUX APYro¥ xmMmuuecKuit coctaB! Kakaniili crakan cierxa
BCTPAXUBalTe B TeueHre 1 MUHYTHI. JIMHENKOII M3MepbTe BBICOTY oOpa-
30BaBIIlelicA IEeHBI W YKa’KUTE BPEeM:A, 3a KOTOPOE BBICOTA YMEHBIIIUTCA
BIBOe (WMJIM HA TPETh).

2. TloBTOopuWTe TPENBLIAYIIWUI OIIBIT, HO BMECTO MbLJIa WCIIOJb3yHTe
CTUPAJIbHBIA IIOPOINOK AJsA pyuHOoil cTupKu. (IIopomiok mja aBTOMATH-
YECKOM CTUPKU JydYIlle He MCIO0JIb30BaTh, IIOCKOJIBKY B HEro H00aBJIAIOT
IeHoTacAIIe BeIeCTBa, YTOOBI IIeHa He MOBPeauJia CTUPAJIbHYIO MAIIUHY. )

3. PesyiabraThl ucciaenoBaHus o)opMUTe B BUAe TAOJUIIBI, a B BHIBO-
Jax CpaBHHTE MOIOIIee OeHCTBHE MbBLJIA X CTHUPAJILHOI'O IIOPOIIKA B pas-
JIMUHBIX THUIIAX BOMBI.

§ 35. Xupbl

BcnomuuTte 13 Kypca 6uonorum PONb XNPOB N NUNNOOB B XUBbIX OpraHmM3max,
B YaCTHOCTWM B OpraHmM3ame 4esioBeka.

[MoHATNE O XMpaxX, COCTaB XMNPOB

B sTrom maparpade MbI HAaUMHaeM 3HAKOMUTHLCSA He IPOCTO C OPTaHU-
YeCKUMU COeIUHEHUSIMH, a C JKU3HEHHO HeoOXONMMBIMHU AJIA Hac Belle-
CTBAMU, SIBJAIOIMMICSI HEOTHEeMJIEMOI COCTABJAIOIIEH HaIIero MUTaHU .
OmHuMU M3 TaKUX BEIECTB SABJIAIOTCA JKUPHI.

.\ >Kl/lpbl — 3TO KNaCC OpraHn4yeCcKnx coeuHEeHNN, MOJeKyIbl KOTOPbIX COCTOAT
-
¢ M3 OCTAaTKOB MONeKyn rnmnueposna n BblClWINX Kap6OHOBbIX KUCIOT.



§ 35. XKupbl

O611yI0 (OPMYJIY KHUPOB MOMKHO IIPEACTABUTH TAK:

OCTAaTOK MONeKYyJbl 3 ‘ 3 3 ? 3 OCTaTKN MOJIEKYN
rnvuepona i O — < BbICLUMX KapOOHOBbIX
P - HC—0+C—Ry; s

. vtoIooooIot KNCnoT

! ‘ v (") :

'H,C—0+C—Ry.
rre R;, R,, R; — yrueBomoponHsie menu B COCTaBe MOJIEKYJ BBICIIUX
KapOOHOBBIX KMCJIOT; B 3aBUCHUMOCTU OT KHPA OHM MOI'YT OBITH OJMHA-
KOBBIMH, 4 MOI'yT ObITH M pasHbIMM. Hampumep, Tpucreapar — KHUDP,

MOJIEKYJIBI KOTOPOTO COCTOSIT M3 OCTATKA MOJEKYJIBI TJIUIEPOJia U OCTAT-
KOB Tpex MoJiekyJ creapuHosou Kucaorsl C, H;, . COOH. B creapunoBoit
KHUCJIOTe YIJIeBOJOPOJHAasA menb — 3T0 rpymnma aromos C . H,.. 3uaunr,
B (hopmyse Tpucreapara R; = R, = Ry = G, Hg.:

35°

H 0]

2(‘:_ o
HC—0— 35

Il
H,C—0—C—C,,H,,

s pacueToB U 00JIeTYeHUSA COCTABICHUS YPABHEHUN peaKIluii MOXK-
HO WCHOJIb30BaTh MOJIEKYJIAPHYIO (DOPMYJY KUPaA, HO B Hell JKeslaTeJTbHO
OTZEeJbHO BBIAEJATH (POPMYJIY OCTaTKa MOJIEKYJ TJINIePOJia U OCTAaTKOB
mosekys BKK. IlpuBeneHHbIll TpucTeapaT 0yaeT UMeTh MOJEKYJISAPHYIO
dopmyany C;H,O4(C,,H;,CO),, nau C,,H, ;0.

CocraB KUpPOB ycTaHoBuau (pauiysdckue yduenoie M. IlleBpennb
u M. Beptio. B 1811 roxy IlleBpesb ompemenns, UTO IPKU HarpeBaHUU
JKUpa C BOAHBIM PACTBOPOM II€JIOUN OOpa3yIOTCs TJIHUIEPOJ U KapOOHOBBIE
Kucyiotel. A B 1854 rogy Beprtsio mpoBes 06paTHYIO peakI[Ui0 M CUHTE3U-
poBaJ JKUP HarpeBaHUEM IJINIEPOJa ¢ KapOOHOBBIMHU KIUCJIOTAMU.

Ousnyeckne CBOMNCTBa N Knaccudunkauma *XUpos

mnpbl - GeCHBeTHBIe BA3KHNE KHNIKOCTH HNJIMN TBEpAbI€ BeIllecTBa,
Jerde BoAbl (X ILIOTHOCTh KoJebierca B mpegenax 0,9-0,95 r/cm?),
HEpPacTBOPUMBI B BOJie, HO PaCcTBOPMMBI BO MHOTUX OPTaHUUYECKUX pac-
TBOopuUTeNAX (puc. 35.1, c. 198).
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TBepabie sKUPHL:

* COIepsKaT IPENMYIIeCTBEHHO
OCTATKM MOJIEKYJ HACBIIIEeHHBIX

KHCJIOT;

* JKUBOTHOTI'O IIPOMCXOMKIeHusa (uc-
KJIIOUeHNe — KOKOCOBO€ U KaKao-
MAacJio).

a 6 Kugkue sKupsl:

Puc. 35.1. XXupbl B Bofle He PacTBOPAIOTCH, * COAepsraT IMPENMyIeCTEEHHO

OHU Nlerye Bofbl 1 BCM/bIBAKOT Ha MOBEPX- OCTATKM MOJIEKYJI HEHACHIIIEH"

HOCTb (g), HO XOPOLLO PaCTBOPAOTCA HBIX KHCJIOT;
B OPraHNYEeCKNX PacTBOPUTENSX, * PaCTUTEJILHOTO IPOUCXOKICHU A

Hanpumep B 6eHauHe (6) (ucKJIIOUeHe — PBIOUI JKUD).

ArperaTHoe COCTOAHUE JKVMPOB 3aBUCUT OT WX cOcTaBa. dem OoJbIme
OCTATKOB MOJIEKYJI HACBIIEHHBIX KHCJIOT B MOJIEKYJe »KHUpPa, TeM BBIIIIe
ero TeMmmepaTrypa IMaBiaeHusi. T'éepdvie TPU OOBIUHBIX YCIOBUAX KUPBI
cofleps;KaT IPEUMYINEeCTBEHHO OCTATKU MOJEKYJ HAaCBIIEeHHBIX KHCJIOT
(cTeapuHOBON MM HNAIBMUTHHOBOIT): 45—70% oT Bcex OCTAaTKOB B 3aBU-
CHMOCTH OT IIPOMCXOMKICHUA KUPa. B OTHOIIIEHNN TBEPABIX *KUPOB UACTO
KCIIOJIB3YIOT CJI0BA «CAJI0» WM «MAacJO», HAIIPUMED «CINBOYHOE MACJIO».
TBepable KUPHI — 9TO JKUPHI KUBOTHOTO MPOUCXOMKAEHUSA (TOBAMKUIA,
OapaHuii, CBUHOI1), 3a MCKJIOUEHIEM KOKOCOBOI'O M KaKao-MmacJa.

B Moustekynax scudxux 3 UPOB COMEPIKATCS IPENMYIIECTBEHHO OCTATKHI
MOJIEKYJI HEHACBHII[eHHBIX KUCJIOT (OJIEMHOBOI, JMHOJIEBOM W JIMHOJIEHO-
BOI1): 65—85 % B 3aBHCHMOCTHU OT IPOUCXOKIeHnA. JKuaKMe :KUpbl — 9TO
JKUPBI PACTUTEIHHOTO TPOUCXOKIeHUA (JIbHIHOE, TTOICOTHEUHOe, OJTMBKO-
BOe MAacjia U ApP.), 3a UCKJIUeHHEeM PBLIObero Kupa.

Bblgaowminca ¢opaHLy3ckuin  XUMUK-opraHuK. Poguncs
n xun B Mapwmxe. Pabotan B CopboHHe, nuuee Kapna Be-
NNKOrO, 3aBefoBan Kapegpor npuknagHon xumum B Mysee
ectectBeHHoW mctopun (Mapwk). OcHOBHaA HayuHaa ges-
TENbHOCTb MOCBALLEHa V3YUYEeHMIO »KMPOB: BrepBble A06bIN
rVLEPON M3 KMPOB, JOKa3an XMMMUYECKUA COCTaB >KUPOB,
OTKPbIN CNOCO6 nosyyeHns TBEPAbIX XKMPOB U3 KUAKUX. 3a
CBOIO »M3Hb (103 roga) MOAroTOBMSI OYEHb MHOFO YYEHMKOB.
Ewe npu *u3Hu K ero 100-neTHemy tobunelo Gbl1 yCTaHOB-
NIeH NAaMATHUK U ero NMA BHECEHO B NepeyeHb 72 CambliX Bbl-
patowyxca GpaHLy3CKMX YUeHbIX, OTYEKAaHEHHDbI Ha MEPBOM  Muwenb xeH Lles-
STaxke drideneBoi HawHu. penb (1786-1889)




§ 35. XKupbl

Bolgatowniica dpaHLy3ckuin  GU3UKO-XMMUK 1 obLe-
CTBEHHbIN feATenb, uneH (OpaHUy3CKON akagemumn Hayk.
OkoHuun MapuKcknin yHMBepcuTeT, paboTtan B Konnex ge
®OpaHc. CMHTe3MpOoBan MHOFO MPOCTbIX Yr1eBOAOPOAOB, 13
rvMuepona 1M KapboHOBbLIX KUCMOT JOObIN XWUp, AOKasan,
YTO FANLEPONT — TPEXaTOMHbIA CUPT, OTKPbIN Crocob
nonyyeHua sTaHona u3 3TuneHa. OguMH M3 OcCHOBaTenen
TEPMOXVMUW, BBEN MOHATUA «3K30TepMUYecKas» 1 «3HAO-
TepMmMyeckas» peakuuu. BbisicHun 3HaueHne KapboHa, -
AporeHa, HiTporeHa u Apyrux 3femeHTOB ANA »Ku3Hepen-

TEJIbHOCTU PacTeHMN. [My6oKo BEPUI B CUIY HAayKW, CUUTall, Mbep dxeH
YTO C ee MOMOLLbIO0 6e3 PEBOMIOLMIA MOXKHO PELLNTb BCE CO- BepTtno
LunanbHble Npobembl. (1827-1907)

MKunpbl B npupoge. buonornyeckaa ponb X1UpoB

+Kupsl oueHb pacmpocTpaHeHbl B Ipupoae. Bmecrte ¢ yriieBomamu u 6eJt-
KaMu OHU SABJSAIOTCA COCTABJSIONIMMU BCEX PACTUTEIbHBIX U JKUBOTHBIX
OpPraHU3MOB.

JKupbl OueHb PHEPrOeMKUe BEIeCTBa, MPU OKUCJIEHUU 1 I JKUpa BBI-
nensierca 39 kIl (9,3 Kkaa) sHepruu. VIMEHHO ITOSTOMY B KHBBIX opra-
HU3MaX KUPBI — 9TO PE3ePBHBIN MCTOUHUK sHepruu. IIpm mxX u30BITKE
B TIHIIe OHU OTKJIAABLIBAIOTCA B OMPeAeSIeHHBIX MEecTax OpPTaHm3Ma: y K-
BOTHBIX 9TO IOAKOXKHBIN CJION JKUpa, V PACTEHWH — IJIOABI WJIU CEMEHA.

JKupoBas TKaHb }KUBOTHBIX BBITOJHSET 3AIUTHYIO PYHKI[NIO — IIpe-
IOXpaHseT BHYTPEeHHUE OPTaHbl OT yIApOB U MEepPeoXJaKIeHusd, a TaKKe
BBIMIOJIHSET POJIb CMAa3KM JJI MBIIITEYHBIX BOJOKOH. JKUDPBI OGBIYHO CO-
craBiaAT 10—-20% or o0Imeit Macchl TeJjia YeJOBEKa.

Kupsr pacTBopsitor HeKoTopble BuTamMuubl: A, D, E u ap. IlosTomy,
YIOTPeOasiA B MUIIY KUPBI, MBI IIOJyUYaeM Heo0XOauMble HaM BUTAMUHEI.

a 6 8 2
Puc. 35.2. MpupogHble *upbl: @ — Kakao-Macno; 6 — 6apaHuin Xnp; 8 — JibHAHOE Macsio,

2 — pblouii Xnp
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JKupel — IeHHBI MCTOYHMK BBICIINX KapOOHOBBIX Kwuciaor. Opra-
HU3M 4YeJOBEeKa MOJKEeT CHHTEe3WPOBATh HAaCLIIeHHbIE BBICIINE KapOOHO-
BbIe KICJIOTHI U OJIEMHOBYIO KHCJIOTY. A BOT JIMHOJIEBAsA U JUHOJEHOBAS
KucCJIOTHI (BUuTaMuH F) ABIAIOTCSA He3aMEeHUMbBIMU KHUCJIOTAMH, T. €. TEMH,
KOTOpble He CHUHTEe3HPYIOTCSI B opraHusMme. IlosTomy copepJkaliiyue HX
JKUPBI 00s3aTEJIbHO JOJIKHBI OBITH B paIlllioHe uejoBeka. HesaMeHMMbIe
KHUCJIOTHI COJIEpP:KaTcsa B COEBOM, XJIOITKOBOM, IIOACOJHEUHOM, JILHSIHOM,
KOHOILJISHOM, OO0JIEIIMXOBOM MAacJie, CBUHOM cajieé I KHUTOBOM KUpeE.

Cyu.l,eCTBy}OT M XKnpbl, onacHble 014 yenoseka?

HexoTopble nmeTosior PeKOMEHAYIOT OTKa3aTbCA OT YIOTPeOJeHUS
KupoB. Ho aT0 3abay:kaeHme, MOCKOJNBbKY JKUPHI ABJISIOTCA MCTOUHUKOM
He3aMeHUMBIX JIJIA UeJIOBeKa BellecTB. KoHeUHO, jKeJaTeJbHO OTPAHUYUTH
yrmorpebJeHne JKUBOTHBIX KUPOB U HOOABUTH B PAIlMOH OOJILIIIE PACTH-
TeJbHBIX, HO B Pa3yMHBIX KOJHUUYECTBAX JKUPbI OUEHb ITOJIE3HBI.

Bropouem, HeKOTOpbIE KUPBI MOTYT OBIThH BPEIHBI AJISI HAIIEro Op-
raHmaMa. JTO TaK Ha3bIBAEMbIE MPAHC-3KUPHI, 0 KOTOPBIX B IOCJEIHEe
BPEMS YaCTO TOBOPAT B CPeICTBaX MaccoBOd mHMpopmamuu. Ux ermre nHO-
rIa Ha3bIBAIOT MCKYCCTBEHHBIMU JKMpaMu. UTO Ke 3To Taxoe?

Tpanc-xupaMu MOTYT OBITH TOJBKO HEHACHIIEHHBIE JKUPBI. UTOOBI
pasobpaThCss B Pa3aUUMSAX MEXKIY OOBIUYHLIMU W MPAHC-KUPaAMU, IO PHU-
cyHKyY 35.3 cpaBHUM, B KaKOii (JopMe MOTYT CYIIECTBOBATH HEHACHIIIEH-
Hble Kupbl. Ha oboux pucyHKax (@ u 0) mpuBeIeHa MOJEIb MOJEKYJIBbI
0JIEMHOBOI KucJyioThl. Ho oOpaTtuTe BHUMaHue Ha (popMy KapOOHOBOI Ienn
BOJIM3U ABOMHON cBsa3u. Momeab a — aTo yuc-opma (ecrecTBeHHaAsS hopMa)
OJIEMHOBOM KWCJIOTBI, & MOJIeb 0 — mpaHc-popma (MoaudUIIMPOBaHHASA).

Mexny yuc- u mpanc->xupamMu pasHUIlA OYeHb He3HAUNTEIbHA, HO 110 01O~
JIOTUYECKOMY AEHCTBHUIO OHU CYIIIECTBEHHO OTJim4aioTcsa. Ilpu ymorpebieHUM

-

6

Puc. 35.3. Pa3nnyHble $pOpMbl ONIEMHOBOW KUCIOTbI: a — yuc-GopMa (ecTeCcTBEHHasA);
6 — mpaHc-dopma (MmogndnumpoBaHHas)



§ 35. XKupbl

MPAHC-KUPOB YBEJIUUYUBAETCS PUCK
CepeYHO-COCYAUCThIX 3a00JIeBaHMIi,
B UYACTHOCTH WHIIIEMHUECKOU 00Jies-
HI 1 uH(paAPKTa MUOKAapHa, a TaKkKe
BO3HMKHOBEHUS PAKOBBIX OIIYXOJIEH,
nuabera, OoJie3Hell ImeueHU u 00JIes-
HU AJbireiimepa. Becemupuasa opra-
HU3aMuA 3IPAaBOOXPAHEHUS PEKO-
MEHAYeT OrPAaHUUYUTDL YIOTpebJieHne

mg) arc-iKUPOB Ha yDOBHe He Goee Puc. 35.4. ButpuHa B cynepmapkete B CLUA,
2% oT 0o0Ilero KoJauvyecTBa KUPOB. KOTOpas NpeaynpPeXAaeT O MNLLEBbIX Mpo-

Orkyna »xe GepyTcs oTu Bpen- JYKTax C MPAHC-KMPamn B UX COCTaBe
HBIe mpaHc-3kupbi? B HaTypaIbHBIX

JKUPAX OCTATKHU MOJIEKYJ BBICIINX KapOOHOBBIX KUCJIOT CUHTE3UPYIOTCS
IPEeMMYIIeCTBeHHO B yuc-opme. IIpn xuMmuyeckoil 00paboTKe KUPOB yUC-
dopMa KMCJIOTHI TIpeBpaIaeTcsa B mparc-popmy. XuMU4IecKoi o6padboTke
[I0ZIBEPTaOT PACTUTEJIbHBIE MAaca IJIA IOJYUEeHNUs AeIeBhIX aHaJOTOB JKU-
BOTHBIX (TBEPABIX) KUPOB. [10aTOMY mpaHc-3KUPHI COMEPIKATCS B [EIeBbIX
JKUpax: Ipekie BCero B KOMOMIKMPAX, UCIOJb3YeMbIX HA MPENIPUATUIX
OOIITeCTBEHHOTO THUTAHUA IJA JKapKU BO (GpUTIOpAX, a TaKiKe B KYJIHU-
HapHOM JKHpe, Maprapuie u cupefax (cMech MaprapuHa ¢ HATyPaJIbHBIM
CJIMBOYHBIM MACJIOM), HCIOJb3YEeMbIX [Jis IPOMBIIIJIEHHOT0 U3TOTOBJIE-
HusA OyJIOUeK, MUPOIKHBIX, KPEKEPOB, YUIICOB, IIOMKOPHA, KapTodens Gppu
u T. n. ITosTomy, ymoTpebssas KUPHYIO ely B TaK Ha3bIBaeMbIX (acT-
dyzmax, BeI ¢ 6OJIBIITON BEPOATHOCTHIO YIIOTPEOIsieTe UMEHHO MPAHC-3KUPEI.

A
IS KnioueBaa ngen

)KVIpr — OYeHb UeHHble BellecTBa AJi1A BCeX XUBbIX OPraHN3MOB. Ona yeno-
BeKa XNpPbl ABNATCA pe3epPBHbIM NCTOYHNKOM 3HEPIKN, a TakXKe NCTOYHNKOM
Heé3aMeHNMbIX HEHACbILWEeHHbIX BbICLLUNX Kap6OHOBbIX KNCNOoT.

O KoHTponbHble BONPOCHI

422, Kakuve BellecTBa Ha3blBaloT }upamu? YTo obLiero B CTPOEHUN MOSEKYI
XNPOB 1 KapOOHOBbLIX KNCIOT?

423.OcTaTK/M MOJIEKYN KaKUX KUCNOT COAepxatcA B Morekynax upos? Kak
BINAET COCTaB »KMPOB Ha MX ¢U3myeckme cBONCTBa?

424, Onnwunte dursnyeckne cBoONCTBa XMpoB. Kakme ocobeHHOCTN KNPOB Mo-
3BOJIAOT MM BbINOMHATb B OpraHn3max Te GyHKLMK, O KOTOPbIX roBOPU-
nocb B naparpade?

425, OxapakTepu3ynTe pacnpoCTPaHEHHOCTb XKUPOB B NpUpoae 1 nx bruonoru-
yeckylo ponb.

426.B yem 3aknovaetca Bped mpaHc-4upos? Kak oHM nonagaioT B nuily?
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@ 3agaHua anAa ycBoeHMA matepuana

427. CocTaBbTe CTPYKTYPHYI0 GOpMyny TpurHoneata — Xupa, 06pa3oBaHHO-
ro NMHONEBOWN KUCIIOTOMN.

428. KaK Bbl cuniTaeTe, O KakuX »KUpax MAET peyb, Korga ynotpebnsaot Tepmu-
Hbl «\MOHOHEHACbILEHHbIE XMNPbI» N «MOMNHEHACBILLEHHbIE XUPbI»?

429. HanuwwTe fBe BO3MOXHble GOPMYIIbl XKKMpa, B MONEKYe KOTOPOro cofep-
Xutca 57 atomoB KapboHa 1 B octatkax BKK npucyTcTBytoT iBe ABONHbIE
CBA3N.

430. Korga gmeTtonorn roBOpPAT O KMPaX, YacTo MCMOMb3YIOT TEPMUHbI «OMe-
ra-9», «omera-6» i «oMera-3 HeHacbIWeHHbIe XNpPbl». Kakne Xnpbl 1 Ka-
Kne 0COBEHHOCTN CTPOEHUA KX MOMeKyl 0603HavaT STUMK TepMUHaAMU?
[na oTBeTa Ha BOMPOC B CTPYKTYPHbIX GopmMynax HeHacbllweHHbIX BKK
NpoHyMepyinTe atombl Kap6oHa B LEMM HauMHaa C KOHLUa, NpOTUBOMO-
NOXHOIo KapbOKCMIIbHON rpynne.

431. Ha 3TMKeTKax HEeKOTOPbIX COPTOB MOPOXKeHOro nuwyT: «be3 pactutenn-
HbIX XMpoB». O yem CBUAETENbCTBYET 3Ta HaAMUCb?

432.Kak Bbl cuMTaeTe, noyeMy B Xofe 3BOMOUUN CIOXKUIOCb TaK, YTO B Oopra-
HM3MaxX Pbl6 CUHTE3MPYETCA KULKWIN XKUP, XOTA PblObl — 3TO XMBOTHbIE?

433. [podeccroHanbHble NNoBLbI Nepes MapapoHCKUM 3aniblBOM, 0CO6EHHO
€C/I COPEBHOBaHMA MPOXOAAT B XONOAHOW BOAE, CMa3biBalOT TENO »KU-
pom. ina uero oHn 310 AenatoT? Kakme CBONCTBA XNPOB STOMY NPUYNHON?

434, B KaniopumeTpe COXIn ABa obpasLia XKupHol nuwm. Mpu cxuraHnm obpas-
ua N2 1 macconm 6 r Bbigenunocb 104,5 k[ Tennotbl, a 3 obpasua N2 2
Maccon 2,1 1 — 37,6 K[X. Kakoln n3 o6pasLoB num 6onee KanopuiiHbli?

435, /I3gaBHa onA oCBeLWeHna AOMOB NOAN UCMOJb30BaNn MacisHble namnbl.
OpHa 13 TakmMx namn onucaHa B ckaske 06 AnnaguHe. B macnsiHble namnbl
3aMBanun PaCTOMJIEHHDbIN XXUBOTHbIN XMP, ycTaHaBNMBanu GuUTUb 1 noa-
xwurann ero. CocTaBbTe ypaBHEHME peakuun MOHOro CropaHusa TpucTe-
apata, popmMmyna KOTOporo npvBefeHa B TekcTe naparpada, ecnm npo-
OYKTaMy CropaHuna ABAAIOTCA TONbKO YIMEKUCbIN ra3 u Boga. Boiuncnurte
06bem Kucnopopa (H. y.), KOTOpbIi M3pacxoayeTca NPy CKUraHUM B Mac-
NAHON Nnamne Takoro »upa maccon 500 r.

436*.B [ONONHUTENbHbIX UCTOYHUKAX HanguTe MHGOPMALMIO O MPAHC-Kupax
M MULLEBbBIX MPOAYKTaX, CoAepKalnX rmaporeHn3NpoBaHHbIE XUpPbI.

§ 36. YrneBopabl: rnioKosa n caxaposa

BcnomHmMTe: KauecTBeHHYIO peakuuio Ha rnuuepon (§ 32).

MoHATMe 06 yrneBogax m mx Knaccmdurkauma

B npupoze 60b1110€ 3HAUEHNE UMEIOT Y21e600bL (caxapubl) — opra-
HUYeCcKUe coequHenus ¢ oomeit popmyoii C, (H,0),, (m, n > 3). Hassanue
9TOTO KJiacca COeIWHEHUH IIPOMCXOAUT OT MX CBOMCTBA pasJjaraThCs Ha
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KoHueHTpupo- Pasz6aBneHHas

BaHHasA Cysb- cynbdaTHas
d)aTHaﬂ KncnoTta KnCnoTa u ca-
n caxap Xap
Bpemsa: 0 ¢ Bpemsa: 15 ¢ Bpemsa: 30 ¢

Puc. 36.1. MNox pencremeM KOHLEHTPUPOBAHHON CynbdaTHOW KWUCNOTbl YrNeBoAbl
pasnaraloTca Ha yrnepop v Boay

YIJIepoJl U BOJY UPW HArpeBaHUM WJIW IIOJ IeWCTBHEM KOHIIEHTPUPOBAH-
HOM cyab(paTHOII KHCJIOTHI, UTO TaKKe 0TOOpayKeHO B UX 00Iell (popmy.ie
(puc. 36.1).

YrieBoabl menATcsa Ha npocmyle (MOHOCAXapUAbl) U CJLOXNCHbLe (quca-
xapuabl U nojimcaxapunabl) (cxema 6). IIpyHIIMTIMAIBHO OHU OTJIMYAIOTCS
TeM, YTO CJIOYKHBIE YIJIEBOABI IIPU OUPENeJeHHBIX YCJIOBUAX TUAPOJIUIY-
IOTCA O MPOCTHIX (pasjlaraloTcdA), a IPOCThIE YiKe THUIPOJU30BATHCA HE
moryT. MoJIeKyJIbl AUcaxXapUIoOB COCTOAT U3 NBYX, a MMOJUCAXapUIOB —
u3 OOJIBIIIOT0 KOJIMUYECTBA OCTATKOB MOJIEKYJ MOHOCAXapUAOB.

Cxema 6. Kmaccudukamusa yrieBoaoB

| YrneBopgbl |
|

| MpocTbie | | CnoxHbie |
| MoHocaxapuabl | | Awncaxapugbl | | Monucaxapugbl
Mnioko3a, ¢pyKT03a, ranakTtosa, Caxaposa, NaKTo3a, MasibTo3a Kpaxman, rMKoreH, uenniosa

pu603a, fe3oKkcrpurbosa

[nioko3a

Fmoxosa CH,,04 — camblii pacnpOCTPAaHEHHBIA YTJIEBOA B JKUBOWM

MIPUPOJie, UMEHHO OHA SIBJISAETCS OJHUM U3 IPOAYKTOB Ipolecca ()OTOCUH-
Te3a, B pe3yJbTaTe KOTOPOI'O pacTeHUs HaKamauBaioT sHepruio CoiHIIA.
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T'mioko3a — OGeciBeTHOe KPUCTAJIJINYECKOE BEI[eCTBO 0e3 3amaxa,
mroTHOoCcTs — 1,54 1/cM3, Temmeparypa nnasienusa — 146°C. Ilpu mHa-
TPeBaHUU BBIIIE 9TOM TEeMIIepaTyPhI BEIleCTBO pasjaraercs, He JOXOAA 0
TOUKM KuleHud. [JII0KO3a ciaakas Ha BKYC, HO B IIOJITOpa pasa MeHee
clamKasi, 4eM caxaposa. XopoIlIo pactBopsercss B Boze: B 100 r Bomwl
mpu 0°C pacrBopsieTcsa 32 T riokKosbl, a nmpu 25°C — 82 r, miaoxo pac-
TBOPAETCS B OPTaHMUYECKUX PACTBOPUTENAX. Ee pacTBOpPHI He IPOBOIAT
JIEKTPUUECKUH TOK (TJIIOKO3a — HE3JIEeKTPOJINT).

MosekyJiia TyIFOKO3BI COIEPIKUT HeCcKOoIbKO rpynn —OH, Kak rumiepoJt,
II09TOMY, IIOJJOOHO €My, OHA MOJYKEeT B3aMMOJEHCTBOBATH CO CBEIKEOCAK-
neaabIM KynpyM(II) ruppokcumom (puc. 36.2, a u 6):

C¢H,,0, + Cu(OH), — coepuHEeHNE TEMHO-CHHETO IBETa

IIpn HarpeBaHUWM TJIIOKO3a pasjiaraeTcs, KaK W BCe YTJIEBOABI, Ha
yIJepoa U BOAY:
t
—
CeH,,0, 6C + 6H,0
T'mroko3a — onUH M3 OCHOBHBIX IIPOAYKTOB OOMEHA BEITECTB B »KUBBIX

opranusaMax. B mpupojie oHa 00pasyeTcs B 3€JIEHBIX YACTIX PACTEHUM B IIPO-
mecce (hOTOCUHTEIA, KOTOPHIH IIPOMCXOAUT C IIOTJIOIIEHNEM COJTHETHOTO CBETA:
hv
6CO, + 6H,0 — > C.H,,0, + 60,T
BosmorkHa Tak:ke um obpaTHas peaKIiusd:
C¢H,,04 + 60, — 6CO, + 6H,0

ITuM ypaBHEHUEM MOXKHO OIHCaTh CYMMAapHBIil IIpoIlecc, B PesyJabTaTe
KOTOPOTO BCe KUBOTHBIE TTOJIYUAIOT SHEPTUIO JJIA CBOEH JKU3HeNnesTebHO-
CTHU: TJIIOKO3a IIONIaJaeT B HAIIl OPTAHM3M BMECTE C IUIIEil, KUCIOPOA MbI
BABIXA€M JIETKMMU, & IPOAYKT PEAKIINU — YIJIEKUCJBIN I'a3 — BBIJBIXAEM.
Tak:ke 9TO ypaBHEHIE OIMCHIBAeT IIPOIECC MOPEHUS ¥ B3PbIBA TJIIOKO3LI.
ITom:xeunb TIIOKO3Y AOCTATOUHO CJIOKHO, OHA TOPUT TOJIBbKO B IIPUCYTCTBUU
KaTajams3aTopa, a B3pbIBaeTcsA IPU OUeHb CUJIbHOM uaMeabueHuu (cm. § 20).

B pacTenuax riamokosa mpeBpaliaeTca B CJIOMKHBIE YIJIEBOIBI — Kpax-

MaJ U IeJLII0JI03Y:
nCH,,0, — [C;H,,0O;], + nH,0

Puc. 36.2. KauectBeHHaA peakuuma Ha io-
KO3y: a — cBekeocaxgeHHbIn Kynpym(ll)
rmgpokcng; 6 — npy HanMunm rKO3bl
0CafloK McyesaeT, obpasyeTcs coeanHeHNe
a 6 TEMHO-CMHEro LiBeTa
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Puc. 36.3. bonbluioe Konnuectso rioKosbl cogep-  Puc. 36.4. [NokomeTp — yCTPONCTBO
XKNTCA BO $pyKTax, B YaCTHOCTW BUHOrpafe 4nA OGbICTPOro onpefeneHna KOHLEH-
Tpauuun ToKo3bl B KPOBU

CuHTe3UpOBaTh TJIIOKO3Yy METOJaMU OPraHWYEeCKOl XWUMUU TOpPasmio
cjoskHee. BiiepBble 9TOT CHHTE3 pean3oBaj OMUJIbL Puriep.

C pacTuTesIbHOM INHIIEN yIrJIeBOAblI MOIAaJAal0T B OPraHU3M KUBOTHBIX,
rlie OHU SBJISIFOTCS OCHOBHBIM MCTOUHUKOM sHepruu. Tak, us 1 r yrieBoJoB
opranm3m mosy4daer okoio 17 kll»x (4 kkai). Ecau sra sHeprusa He pac-
XO[IyeTCsI IOJIHOCThIO, OPTaHIU3M OTKJIAAbIBAET ee «IIPO 3allac», HAIPaBJIAd
Ha CUHTE3 KUPOB.

BrepBbie TII0K03y BBIAEJNIN W3 BUHOTPAZa, IIOITOMY ee TaKsKe Ha-
3BIBAIOT BUHOTPAJHBIM CaxapoM. B UMCTOM BUE TJIIOKO3a COMEePIKUTCS
B CJAAKHUX SArogaxXx U (ppyKTax: oHa O0YCJIOBIMBAET CJAJOCTh HEKOTOPBIX
yacTell pacTeHUi (dAro/, MJIOM0B, KOPHEILJIOAOB 1 AP.). BmecTe ¢ (hpyKTO3011
OHa COIEP:KUTCS B COCTaBe Meza.

CogepoxkaHne IJIIOKO3bI B KPOBM UejioOBeKa cocrasisger oxojo 0,1 %,
OTKJIOHEHMEe 3TOT'0 TOKAa3aTejisd OT HOPMbI CBUAETEJIbCTBYET O 3a00JjeBa-
HUU caxapHbIM auaberom. ComepskaHue TJIIOKO3bI B KPOBU (YacTo 3TOT
IMOKasaTeJib Ha3bIBAIOT IMPOCTO «CaXap B KPOBU») KOHTPOJIUPYIOT, IPOBO-
IA KINHUYECKUHA aHaJM3 KPOBU. ITOT aHAJIM3 MOKHO CAeJaTh U JoMa
C TIOMOIIBIO CIIEIIMAJBLHOI'0 yCTpOoiicTBa — IJIoKoMerpa (puc. 36.4).

HemeuKknin XumnKk-opraHuk, naypeat Hobenesckon npe-
Mun no xumun 1902 ropa. Bbicliee obpa3oBaHue monyumnn
B YHuBepcutetax boHHa n Crpacbypra. B 22 roga, nocne
3aWwmMThl AuccepTauuy, ctan npenopasatenem Crpacbypr-
cKoro yHuBepcuteTa. Guwep BrnepsBble onpepenwsn CTpoe-
HMe HEKOTOPbIX OPraHNYeCcKmX BelecTB: KodenHa, nypuHa,
MOYEBOW KMCNOTbI, MIOKO3bl U GPYKTO3bl. OTKPbIN MeToAbl
MX CUHTe3a. YCTaHOBMSI 0COBEHHOCTY peaKkuuii C yyacTrem
bepMeHTOB, Mpepnoxun Knaccuoukaumo 6enkos. 3a uUc-
CNnepfoBaHMA U CUHTE3 CaxapuAoB M MPOV3BOAHbBIX MypuiHa
nonyunn Hobenesckylo npemuio. B ero uyectb Hemeukoe 3munb FepmaH
XMMMYecKoe obLiecTBoO yupeauno mepanb dmuna Ouuwepa. ®uwep (1852-1919)
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B mpoMbIIIIIeHHOCTY TJIIOK03Y M00BIBAIOT TUAPOJIU30M KpaxMaJa UIn
meJinoa03el. Ho uncras ryIloKo3a He MMeeT IIMPOKOro mpuMeHeHus. Ta-
KYIO TJIIOKO3Y HCIOJB3YIOT B Pa3JNYHBIX OMOJJOTMYECKUX U OMOXUMMU-
YeCKUX MHCCJIEIOBAHUAX. B MemuIlMHE ee WCIIOJL3VIOT AJS IIPOBEAeHNs
TJIIOKO30TOJIEPAHTHOTO TeCTa — WCCJIeJOBAHUSA, II03BOJISIONIEr0 AMarHO-
cTHpOBaTh caxapHblii auader. IIlpu HEKOTOPBIX 3a00JIeBAHUAX PACTBOP
IJIIOKO3bI BBOAAT UeJOBEKY BHYTPUBEHHO. B MUINEBON IIPOMBIIIIIEHHOCTHI
B KauecTBe IIOJACJACTUTEJsS ee KCIOJL3yIOT MaJjo: OHA JOpOoKe U MeHee
ciaagKasi, ueM caxap.

[na rniokosbl xapakTepHa peakuua 6poxeHus. [on [eACTBMEM MOMOYHOKMCIbIX
6aKTepurin U3 rNoKo3bl 06pasyeTcA MONOYHAA KUCoTa:

MOJIOYHOKUCSIblE 6aKTepVIVI

CgH,,0; 2C,HO,

dTa peakuus NPOUCXOAWT MPW CKUCAHWU MOJIOKa
U ABNAETCA OCHOBOW W3roTOBEHWA Pa3fIUYHbIX
MOJIOYHOKMC/bIX MPOAYKTOB — MPOCTOKBALIY,
MOrypToB, cblpa, CMeTaHbl U Ap. MonoyHoKkucnoe
O6pOoXKeHNe MPOUCXOAUT MPU KBALIEHWM KamycTbl
U Opyrvix OBOLLEN, NPefoTBPALLAET pa3BUTUE THU-
NOCTHbIX GaKTepuii U CNoco6CTBYeT AJUTENBHOMY
XpaHeHWo NPOAYKTOB. ITOT NMPOLIECC TaKXKe MOXeT
NPOUCXOAUTb B POTOBOW MOSIOCTU, UTO BbI3bIBAET

Kapnec 3)/603. MonouHokucnble NPOAYKTbI

Caxaposa

HawuGosbiiee s3uauenue cpeau qucaxapunos umeer caxaposa C,,H,,0, ;.
ITo XMMHUUECKOe Ha3BaHUe OOBIYHOIO caxapa, II0JydYaeMoro U3 caxapHoii
CBEKJIbI WM CAXapHOTO TPOCTHUKA.

Caxaposza — O6ecIlBeTHOE KPHCTaJJINUYECKOe BeIecTBO 0e3 samaxa,
mwrotHOocTh — 1,59 r/cm3, Temmeparypa miaaBierua — 186°C. Caxaposa
claakasi Ha BKycC (B IOJTOpa pasa cJjallle I'II0Ko3bl). OueHb XOPOIIIo pac-
TBOpsercsa B Boge: B 100 r soasl npu 0°C pacTBopsierca 179 r caxapossl,
a opu 100°C — 487 r.

Kak u ruiroxosa, caxaposa pasjaraercs IPU HarpeBaHUU:

C,H,,0,, — 12C + 11H,0

Ira peaxkus IPOUCXOLUT IPY M3TOTOBJICHNN KapaMeJId U BbIIeKAHUN
MIUPOKHBIX ¥ TOPTOB, OJIarogaps e o0pasyeTcs clagKas KapaMeIn3upOBaH-
Hasg KOPOUKa Co crernuuyecKUM IIPUBKYCOM KiKeHoro caxapa (puc. 36.5).
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Kax 1 00JIBIIIMHCTBO OpraHMYecKuX
BEIIeCTB, caxapos3a MOKeT IopeTh ¢ 00-
pasoBaHUeM YTJIEKUCJIOTO ra3a U BOJbI:

C,,H,,0,, + 120, — 12CO, + 11H,0

Ho ecsm mpocTo mbeITaThcAa TOJ-
JKeUyb caxap, TO OH He BOCILJIAMEHUTCH:
JLJIA BTOTO HYKeH KaTaaudaTop — COJIN
JIntusa. CunbHO M3MeJIbUEHHBIN caxap
MOJKET He TOJIbKO I'OPeTh — €ero B3BeCh

B BO3JyXe MOXKeT B30PBATLCHA, O UeM Puc. 36.5. lNnasneHne caxapo3bl cONpo-
rosopuiocs B § 20. BOX[A€TCA VI3MEHEHVeM LiBeTa 1 nosere-

HVemMm cneynpunyeckoro 3araxa Kapamenn
Caxaposy HasbIBalOT Jducaxapu- i P

0om, TIOCKOJIBKY MOJIEKYJa CaXxapo3bl COCTOUT M3 OCTATKOB MOJIEKYJI IBYX
MOHOCAXapUA0B — TJIIOKO3BI U (PPYKTO3BI, COEAUHEHHBIX MEKIY COOOM.

IIpu rugponmnse caxaposbl B KUCJIOH cpele WU 10N AelcTBueM Qep-
MEHTOB CBS3b MEKAYy dTMMM OCTATKaMU PaspbIBaeTcs U 00pas3yioTcs MO-
JIEKYJIbI TJIIOKO3BI U (PPYKTO3bI:

Cy5Hp,01; + HyO — CgH,,04 + CH, 5,04
caxaposa + Bofa —> MoKo3a + $pyKTo3a

Taxoe mpeoOpasoBaHue MPOUCXOAUT B OpPraHM3Max Iyes: cobupas
HEKTap C IIBETKOB, OHU IOTPEOJIAIOT caxaposy, KOTOpasd 3aTeM THIPOJIU-
gyerca. ITosToMy Mex — 9TO cMeCh PABHBIX KOJIMUECTB IUIIOKO3BI U (PPYK-
TO3bI, KOHEUHO, C IPUMECAMHU NPYTrux BelecTB (puc. 36.6).

B GosbIlinx KOJMYeCTBaX caxapos3a COAEePIKUTCS TOJIbKO B TPeX pacre-
HUAX: CaXapHOU CBEKJe U caXapHOM TPOCTHUKE, UCI0Jb3yeMBbIX AJIS IIPO-
MBINIJIEHHOTO ITPOU3BOICTBA caxXxapa, a TaKiKe B caXapHOM KJeHe (U3 Hero

Puc. 36.6. Meg — npopayKT nepepaboTtku Puc. 36.7. Caxap Ha 98% cocTtouT 13 caxa-
caxapo3bl nyenamy — COCTOUT U3 PaBHbIX po3bl, OCTasibHOe — BOAa
KONMYECTB MoKO3bl 1 GPYKTO3bI
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Bblgarowninca yKpauHCcKMin Xumnk, npodeccop Kuescko-
ro yHusepcuteta. Pognnca B Baplase. OkoHumn KneBckumn
yHUBepcuTeT, B KoTopom ¢ 1870 roga npenofasan TeXHUYe-
CKylo xummo. OCHOBHble Hay4Hble JOCTVMEHUA OTHOCATCA
K TEXHUYECKOW XUMWW, B YaCTHOCTU BUHOLENNIO, CaXapHOMY
NPON3BOACTBY. YCOBEPLUEHCTBOBAJI TEXHOMOMMIO MPOV3BOA-
CTBa Caxapa M3 CaxapHOW CBeKbl. MiccnepoBan TEXHONOMMO
06pa3oBaHNA caxapHbIX KPUCTaNIOB, YC/I0BUA 06pa3oBaHus,
COCTaB 1 NpeobpasoBaHne CBEKOJIbHOTO CTyfaHA. OpraHu3o-
Ba/l TEXHMNYECKYIO LIKOJY MO CaxapoBapeHuto, onybnnkosan

33 Toma «ExkerofH1MKa cBeKnocaxapHom NpOMbILLIAEHHOCTIY. Hukonai1 AHapee-
Bbin ogHMM 13 OpraHM3aTopoB ra3oBOrO U 31EKTPUYECKOro BuyY ByHre
OCBeLleHMs, a TakKe BofoCHabxeHUa Knesa. (1842-1914)

MOJIy4YatoT KJEHOBBIN cupom). s mpuUBJIeUYeHUS HACEKOMBIX caxaposa
B HeOOJBIIIOM KOJUYECTBE COAEP;KUTCS B HEKTape IIBETOB, a TaKyKe BO
PpyKTax m Arojgax.

B Vkpaune caxapHas IPOMBINIJIEHHOCTh — OJHA M3 CTapPeUInuX 1 ca-
MBIX BayKHBIX OTPacJei MUIEeBOI IIPOMBIIIJIEHHOCTH, IPOAYKIIUA KOTOPOt
ABJSETCA IEHHBIM HPOAYKTOM SKCIOpPTAa. S3HAUUTENbHBIN BKJAJ B pas-
BUTHUE CaXapHOU OTpacju B YKpawmHe CcIejaj BBIJAIOMINNACA YKPAWHCKUHI
yuensniii H. A. Bysre.

Cerogusa B Ykpauue oxkoJio 100 caxapHBIX 3aBOJOB € 00IIel MaKCUMAJb-
HO¥ MOIITHOCTHIO OKOJIO 7 MJH TOHH B rof. Ha 5TuX mpeAnpuATHAX MOTYT
MTPOM3BOAUTE Caxap KaK M3 CBEKJbI (MECTHOE ChIPhE), TAK U M3 TPOCTHUKA
(skxcmoptupyioT 00biuHO M3 KyObl). CaMbIM OOJIBLIIIMM 3aBOLOM SIBJISIETCS
JloxBunikuii caxapHbiii KomOuHaT (IlosTaBcKas 00sacTh) C e’KeqHEBHOM
mortaocThio 9300 ToHH caxapa. B mocsename ronel B YKpanHe IPOU3BOIAT
OKOJIO 2 MJIH TOHH caxXapa €yKeromHo, YacTh KOTOPOTO HIET Ha DKCIIOPT.

» KopruHeBbI caxap — 3TO 06bIUYHbIA TPOCTHUKOBDIA Caxap, KOTOPbI B NpoLiecce
NPOU3BOACTBA HEAOUNCTUIIN OT NpUMecen. IHTepecHo, 4To B ero Npoun3BoACTBE

MeHblLEe TEeXHONOrMYeckrnx MpPoLeccoB (OTCYTCTBYeT OKOHYaTeflbHas OYMCTKa),
B NMPOM3BOACTBE OH AELIEBsIe, HO B MPOAAXKe ropasao Aopoxe 0bbluHOro 6eoro
caxapa.

- CnoBa «caxapo3a» 1 «caxap» NPOUCXOAAT OT APEBHEVNHANNCKOrO «capkapay, UTo

O3Ha4daeT KYCOUYKN Kpuctannmyeckoro sellectsa, O6pa3YIOLLl,MeCF| npu cryweHunmn
COKa CaXapHOro TpOCTHUKa.



§ 36. YrneBogpl: MMioKo3a M Caxapo3a

JIABOPATOPHbI OMbIT N2 12

B3aumopencrtene rniokosbl ¢ kynpym(ll) rmgpokcnpgom

Oobopydosarue: MTATUB C IPOOUPKAMU.
PeaxmuebL: pacTBOPHI INIIOKO3BI 1 caxapoabl, CuSO,, NaOH.

| paBuna GesomacHocru:
® - 1A ONBITOB HCIIOJB3YHTe HeGOJIbIINE KOJIWYECTBA PEaKTHUBOB;

- ocTeperaiiTech NMONMaZaHUA PEAKTUBOB Ha KOXKY, B IJIasda, Ha OJEXK-
Iy; IPU NONaJaHWM eJKOT0 BeI[ecTBA CMONUTE ero OOJIBIINM KOJHU-
YEeCTBOM BOJIBI M IIPOTPUTE IIOBPEKAEHHOE MECTO pa30aBIEHHBIM
pacTBOpoM GOPATHOM KMCJIOTHI.

ITonyuure Kynpym(II) ruapokcuza: ¥ 1-2 M pacTBopa IIejiouu
B IIPOOMpPKEe [OoJeliTe HEeCKOJIbKO Kameiab pacTBopa Kyunpym(II) cyabgda-
ta. K obpasoBaBIieMycs OCagKy IOOABJIANTE IO Kalljle PAcTBOP TJIIOKO3bI
mo pactBopenua ocagka Kymnpym(II) rmapoxcunma. IlepemeriaiiTe cMech.
Yro mpoucxonut? B Kakoil 1BeT oKpallmuBaeTcs pacTBop? Kaxme BBIBOIBI
O CTPOEHUU MOJIEKYJI TJIIOKO03bI MOKHO CAeJiaTh [0 Pe3yJbTaTaM OMbITa?

IToBTOPUTE OMBIT, HO BMECTO PACTBOPA TJIIOKO3bI MCIOJIL3YHATE PaCTBOP
caxaposbl. EcTb i1 oTinumsa B Balmux HaOM0meHUAX? VI3MeHATCs I pe3yJib-
TaThl OMBITA, €CJI BMECTO TJIIOKO3BI 1 CaXapo3bl MCIIOJB30BaTh IJIUIIEPOJI?

”
T/.
-9

2/

s

KnioueBasa npesn

YrneBogbl ABNAKOTCA MaTepuanbHbIMMN HOCUTENAMU SHEPIUN, OHU obecneunBa-
0T NepeHOoC 3Heprmn COJ'IHLI,a oT paCTeHI/IVI K XXNBOTHbIM.

KOHTpOI’I bHbl€ BOMNPOCDHI

437. [lante onpepeneHne Knacca yrneBofos.

438. Kak knaccuouuumpytot yrnesogbl? MNpuseante npumepsbl npeactaBuTenei
Kaxaow rpynnbl yrinesoAos.

439, OxapakTepusyinte ¢pusnyeckre CBONCTBA MMIOKO3bl N Caxapo3bl.

440.B pe3synbTaTe Kakoro npouecca obpasyeTcs rfoKosa B npupoae?

441. Kakaa peakuua ABNAETCA KaueCTBEHHOWN Ha rMioKo3y?

442, OnunwunTe pacnpoCcTpaHeHHOCTb U MPUMEHEHME KO3bl 1 caxapo3bl. Ka-
Kne CBOMCTBA 3TOMY NMPUYMHON?

3apaHna pnAa yCBO€HNA MaTepualia

443. 13 npriBeaeHHbIX Gopmyn BewwecTs BbinuwmnTe dopmybl yrnesonos: C;H O,

C5H1005’ C12H2602’ C12H22011’ C6H120'

444, Bbluncnute maccoBble fgonun KapboHa v Bogbl: a) B roko3e; 6) B caxapose.
B Kakom 13 3Tux BelyecTB 6onblie KapboHa, a B Kakom — BofblI?
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445, CpaBH/TE KONMYECTBO TEM/OTbI, KOTOPOE NosyyaeT opraHn3m us 1 r xupa
1 13 11 roko3bl. Kak Bbl cumTaeTte, noyemy yrneBofbl ABAATCA OCHOB-
HbIM UCTOYHVKOM SHEPTUN AN1A XKUBOTHbIX, @ XKMPbl — TONbKO Pe3epBHbIM
NCTOYHUKOM?

446.0npepenvte HenM3BeCTHOE BelecTBO X 1 COCTaBbTe ypaBHEHUA peakLuun,
oTBevaloLne Takon cxeme NpeBpaLLeHnin:

CgH,,0 — X — CaCo,.

447. B megnuuHe ANA MHbEKUUA WUCMONb3YIOT PacTBOP MOKO3bl C MacCOBOM
ponei okono 5%. Beluncnnte maccy rnoko3bl, HeOBXoauMyo Ans Npuro-
TOBJIEHMA TaKOro pacTBopa Maccom 1 Kr.

448.Tlpn cropaHuUn rNOKO3bl KOIMYECTBOM BellecTBa 1 MONb BbigendeTca
2800 k[ sHeprun. CocTaBbTe TEPMOXMMMUUYECKOE YpaBHEHMEe peakuumn.

449.Tlo paHHbIM M3 Mpedblgylero 3afaHUA COCTaBbTe TePMOXMMUYECKoe
ypaBHeHVe peakumn ¢oTocmHTE3a.

450. [pun rugponmse caxaposbl 06pa3oBanocb 360 F cMecu FoKo3bl U GPyKTO-
3bl. OnpegennTe, Kakne Maccbl caxapo3bl 1 BOAbI MpopearmpoBasu.

451. OgHO fepeBO 3a CyTKU B CpefHeM MpeBpallaeT B yrneBofbl YINeKUCbIN
ra3 maccoi 55 r. Kakaa macca rnoko3sbl npu 3Tom obpasyetca?

452.B npouecce $OTOCKMHTE3a 3efieHble PacTeHNA Hallel NAaHeTbl eXerogHo
nornowgatT 200 MApa TOHH yrnekucnoro rasa. Kako o6bem Kucnopopa
(H. y.) BblAenseTca Npu 3Tom B atMocohepy?

453*, B TeneBU3NOHHOW peK/lame MOXKHO yChbllwaTb, YTO Nocse efbl B pOTOBOM
MOMOCTU HapPYLLIAETCA KUCIOTHO-LWENOYHOM 6anaHc 1 yTobbl ero BoccTa-
HOBWTb, HY»KHO €BaTb PE3NHKY C Kapbammaom. Kak Bbl cunTaeTe, Kakum
06pa3om HapyluaeTcA 3TOT 6anaHC? B pe3ynbTaTe Kakoro npouecca oH Ha-
pywaetca? KakoBa ponb kapbamuga B BOCCTaHOBMIEHMM GanaHca?

454*%, Ha 3TMKeTKe NuLLeBbIX NPOAYKTOB 00fA3aTeNbHO YKa3blBalOT COAepKaHne
nMTaTeNlbHbIX BELLECTB: KUPOB, 6enKkoB 1 yrneBoaos. PaccmoTpute 3Tu-
KeTK/ NULLEBbLIX MPOAYKTOB, KOTOPbIE Bbl YacTO yrnoTpebnseTe (HanuTKy,
CHeKW, LOKONAAKN 1 Ap.), N OLeHMTe Maccy caxapa, KOTopylo Bbl MOTped-
nAeTe C 3TMMU NpoayKTamu exepgHeBHO. CpaBHUTE MOMYUYEHHYI0 Maccy
C peKOMeH[0BaHHOWN AMeTOoNoramm CyTOYHOM JO0301 YrneBOfOoB.

§ 37. YrneBogbl: Kpaxman u Lennionosa

BcnomHuTe:
+ KaKkue pacTBOpPbI Ha3blBalOT KonnouaHbimu (§ 3);
+ KaKkue BelLecTBa HasbiBaloT nonvmepamu (§ 28).

Kpaxman
BaskHeHImMUMY TPUPOAHBIMU NOAUCAXAPUOAMU SBIAIOTCA KpPaxXMaJl
u nesuriosioda. Oba BelecTBa — MOJUMEDPHI C OAMHAKOBON XWMUYECKON

dopmyaoii: [C4H,,O;],. OTamuarTcss OHU TONBKO CTPOEHUEM MOJIEKYJI.



§ 37. YrneBogpl: Kpaxman 1 Lennionosa

a aMnnosa

6 AMUSIONEKTUH

Puc. 37.1. Kpaxman coctout 13 asyx tunos  Puc. 37.2. Onpegenutb Hanmyre Kpaxmana
MOJIEKY: d — Hepa3BeTBJIEHHbIX (amunno3a) B NPOAYKTaXx MOXHO C MOMOLLbIO
N 6 — pa3BeTBIEHHbIX (aMWUIOMEKTUH) pacTBopa 1noga

Kpaxman — amMopdHBIH ITOPOIIOK C XapaKTePHBIM XPYCTOM, ILJIOT-
HOCTL — 1,5 T/cM3, IIpu OOBLIYHBIX YCJIOBUAX B BOJe He PacTBOpSeTCH.
IIpu momazaumuy B ropsuyio BOAY KPYIMHKMN KpaxMaJja IIOIJIOIIAIT BOLY
U CHUJIBHO HaAOyXaroT, MX ODOOJIOUKHU paspyllalmTcsd M obpasyeTcs KOJ-
JIOUAHBIN pacTBOp. Ero HasbnIBAlOT KJeHCTepOM U UHOTJA WMCIOJIb3VIOT
B KauecTBe KJied. TemmepaTypsl IaBIeHUS U KUIeHUS Y KpaxmaJja HeT,
IMOCKOJIbKY IPU HarpeBaHWU OH pasjaraercHd.

Kpaxmai cocTouT 13 MOJIEKYJI ABYX TUIIOB. V3-3a 9TOro MHOIAa rOBOPAT,
YTO OH COCTOUT U3 ABYX BEINECTB: AMUJL03bL U AMUJONEKMUHA. Y aMUJIO3bI
(ee comeprxanme oxkojo 20 % ) muHeliHble MOJIEKYJIbI (puc. 37.1, a), oHa JayU-
IIIe pacTBOpsieTCs B Boge. ONHA MOJIEKYJIA AMUJIO3EI COAEPIKUT OKOJIO THICSUN
OCTATKOB MOJIEKYJI TUIFOKO03bI. MOJIEKYJIbI aMUJIONEKTHHA Pa3BeTBJIEHbI 1 CO-
JIepsKaT OKOJIO JeCATKA THICAY OCTATKOB MOJIEKYJ TJIOKO03bI (puc. 37.1, 6).
AMUIIONIEKTHH B BOJe HE PACTBOPSETCS, a TOJIHLKO HaOyxaer.

Mpy oNUTENbHOM HarpeBaHWW B KUCION Cpeae vnn nop Aencterem GpepmeHTOB
Kpaxman rupaponmnsyeTca U CBA3M MeXAy OCTaTKamy MOJIeKys MoKO3bl pa3pbliBa-
to1cA. MpoayKTOM MOSIHOro rMAposM3a Kpaxmana ABAAeTCA [oKo3a:

[C¢H,Osl, + nH,O — nCH, .0,

3Ty peakunio NCNonb3yT B NPOMbILTIEHHOCTN AN1A N3rOTOBNEHNA NAaTOKMN 1 ANnA
nonyvyeHMA nuesoro 3TMnoBoro cnunpTta.

Hannuwme xpaxmaja ompeessioT IPU IOMOIIN pacTBopa iomga: Hon
o0pasyeT ¢ KpaXMaJIOM coenunHeHne cuHero 1nsera (puc. 37.2). Ucnoabaysa
ATy KAuYeCTBEHHYIO PeaKI[Mi0, MOKHO OOHApPY:KUTh KpaxMaJl BO MHOTUX
MIUINEeBLIX HPOAYKTaX: Kaprodese, xjebe, KYKypyse U Ip.:

Kpaxmana + I, — coeauHeHue TEMHO-CUHETrO IBETa
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Kpaxman obpasyercss B pacTeHUSIX M3 IVIIOKO3BI M HaKAIJINBAETCs
B KODHAX, KIYOHAX U ceMeHaXx:

nCsH,,0, — [C;H,,0,], + nH,0

Kpaxmasn aBiseTcsa OCHOBHBIM YIJIEBOAOM Halrei muiiiu. MHOT0O Kpax-
MaJjia COOEPIKUTCS B IIIIEHHUIe M APYIMX 3€PHOBBIX KYJIBTYypax, a TaKiKe
MyYKe, KOTOpPYIO 13 HUX gesaiorT. HemocpeacTBeHHO OpraHu3MOM OH He yC-
BauBaercd. Ilog meficTBueM (pepMEHTOB MPOUCXOAUT M'MAPOIN3 KpaxMaJia,
KOTOPBII HAUMHAETCA YKe IIPU MepesKeBbIBaHUY ITUIIX BO PTY, MIPOJOJIKA-
eTcs B JKeJIyIKe 1 3aKaHUYMBaeTCsA B KUIIeUHUKe. [ JII0K03a, 00pasyrolasics
B pesyJjbTaTe I'MAPOJIN3a, BIUTHLIBAETCA B KPOBb U IIOCTYIIA€T B II€UEHD,
a OTTyZa — BO BCe TKAHU opraHmaMa. M30bITOK IIIOKO3BI OTKJIAALIBAETCS
B IIeUeHY B BUJE MOJUCAXapUaa 2/ UK02eHA, KOTOPBIN CHOBA T'MAPOJIU3YETCS
[0 TUIIOKO3BI II0 Mepe ee PacXOJ0BaHUA B KJETKAX OpraHumsMa.

Boabine 06beMbl KpaxMayia UAYT HA IPOU3BOACTBO STUJIOBOTO CIIAP-
Ta. JIJs1 9TOro KpaxmaJsl cHauaJja IOJBEePraioT I'UAPOJIU3Y MHOM JeificTBrueM
(hepMeHTOB coJI0f1a, a TPOAYKT TUAPOIN3a Mocae OPOKEHUS O] JeiicTBIeM
IPOsKIKeN IIpeBpaIaeTcsa B CIUPT.

Llenntonosa

ITenntonosa (kaeTuaTKa) — 0Oesioe BOJOKHHCTOE BeIlEeCTBO, Hepac-
TBOPHMOE B BOJE U JIPYIMX PACTBOPUTENAX (B OT/IMYME OT KpaxMmaJia).
IItoTHOCTD IEJIII0JIO3BI B 3aBUCUMOCTH OT CHIPbS KOJIebJeTcs B IIpeaesax
or 1,27 mo 1,61 r/cm3.

Xumuueckas GpopmyJia IeJII0J03kI TaKasd Ke, KaK U y Kpaxmajga —
[C¢H,(O;51,- Ho B orimume ot Kpaxmasa, MOJEKYJIbI IEJLIIOJIO3bI He ObI-
BAIOT Pa3BETBJIECHHBLIMU UM COAEPIKAT JEeCATKHU THICSY OCTATKOB MOJIEKY.J
TJIFOKO3BI (MOJIEKYJISApHAsS Macca IeJIII0JI03bI JOCTUTAaeT HEeCKOJbKUX
MuaInoHOB). OTAesbHbIE MaKpPOMOJEKYJbI ITeJIII0J03bI PACIIOJIaraioTcs
YHOPSLOUYEHHO M ILIOTHO APYT K APYry, 00pasys IPOUYHbIE BOJOKHA, UTO
He XapaxkTepHO mJd Kpaxmaiaa (puc. 37.3).

ITennromo3a B3amMOIeHCTBYET C BOMOM, MOABEPTAACH TUAPOJIUIY IIPU
3HAUYUTEJIbHO 0oJiee JKeCTKUX YCJIOBUAX MO CPABHEHUIO C KPaxMajoM —
IpyU IJUTEJILHOM KHUISYEHUU C KHCIO0TOU. Pasymeercs, MPOLYKTOM TH-
IpOJIM3a TaKyKe ABJSETCS TJII0KO03a.

ITenntonosy, a TouHee IPEBECUHY, €e COAEePsKaIlyio, NCIOJb3YIOT KaK
TomnBO. Kak 1 GOJBINTMHCTBO OPTraHMUYECKUX BEIeCTB, IIeJIJII0JI03a CTo-
paeT [0 YIJIEKMCJIOTO ra3a M BOMBI:

[CcH, 0051, + O, — CO, + H,0
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a 6
Puc. 37.3. Monekynbl Kpaxmana UMeloT npenmMyLyecTBEHHO Puc. 37.4. Xnonok —
pa3BeTBlIeHHOE CTpoeHMe (a), @ MoNeKynbl Lienonosbl — noyTn ymcras
NUHeHoe cTpoeHue (6) Lennonosa

ITestr0/108a — OCHOBHOE BEII[ECTBO PACTUTEJIBHBIX KJETOK: JPEeBEcHHAa
coctrouT 13 Hee HA 50 % , a XJIOMOK U JIeH — 9TO MOYTU YUCTAA IEJLII0JI03a
(puc. 37.4). Opranusm uyejoBeKa M JKMBOTHBIX (KpOMe JKBAUHBIX KUBOT-
HBIX, JIOIIIaJlell M KPOJIMKOB) He CIIOCOOEH IIepeBapHBATh IIEJLII0JI03Y.

XoTda y Kpaxmajia M IeJIIOJIO3bI OOWHAKOBBIN XWMUUECKUI COCTaB,
Osiaromaps pa3HOMY CTPOEHUIO MOJIEKYJI OHU BBITIOJIHSAIOT PA3INUHbIe (DYHK-
VW B OPTaHM3Me: KpaxMaJ — IIHUTATeJIbHOe BEIleCTBO, a IeJLII0JIO3a —
IPOYHBIN CTPOUTEJIBHBIA MaTepual.

OcHOBHasi OTpacjb, I'Zie UCIOJB3YIOT IEJII0I03Y,— OyMaskHasd. By-
Mara, Ha KOTOpOIl HameyaTaH 9TOT TEKCT, COCTOMUT IJIABHBIM 00pasoM U3
LIeJIIII0JIO3BI, BBIZEISAEMON U3 ApeBecUHEI. 1]esiIioI03y UCIOIb3YIOT TaKKe

YKcycHasa Kucnota be3abiMHbI nopox bymara McKyccTBEHHDbIN LWenk

®oTO- 1 KMHOMMEeHKa KaHndonb Cknnupap [peBecHbI N aKTu-
BUPOBaHHbIN Yronb

Puc. 37.5. Vicnonb3oBaHuve uennionosbl
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B IIPOM3BOJCTBE MCKYCCTBEHHBIX BOJIOKOH M B3PBIBUATBIX BEIIECTB. s
IIOUYTH YUCTOUN IIEeJIJIF0JIO3bI M3rOTaBJIMBAIOT OYE€HBb IIPOYHYIO IIJIEHKY —
mesodan. Ilyrem o6paboTKU ITEJIII0IO3EI YKCYCHOM KMCJIOTOM IIOJYYAIOT
aTleTUJIIEJII0I03Y, M3 KOTOPOH MBTOTABJIMBAIOT alleTaTHOe BOJOKHO (¥C-
KYCCTBEHHBIN IIEJIK), KUHO- 1 (DOTOIJIEHKY U APYyTHue IleHHbIe MaTepuaJIbl.

Hemewkoe Kraftmehl («<kpaxmar») Npon3oLwsio oT HeMeLKUX cnos Kraft — «cuna»
n Mehl — «myka», T. €. Kpaxman — cuna Myku. Kpaxman v3 kapTodens Bnepsble
6bin monyueH B 1781 rogy, a 4O 3TOrO €ro Mosiyyanyi M3 MeHULbl.

JIABOPATOPHDBIE OIbITbl N2 13, 14

Ob6opydosaHue: MITAaTUB ¢ IPOOMPKAMHU, IIIATENb, IPOOUPKOIEPIKA-
TeJIb, TOPeJIKa.

Peaxmuest: Boma, KpaxMaJl, pacTBOp Hozaa (CIMPTOBOII MJIU PACTBOP
Jlorous).

IIpaBuna G6e3omacHOCTH:

* I IIPOBEJIeHUA OIIBITOB HMCIIOJIB3YITe HeOOJIBINNE KOJUYECTBA pPe-
aKTHUBOB;

* BO BpeMs HarpeBaHUdA He IpUKacaiiTech PyKaMHU K TOPAYUM IIPen-
MeTaM;

* ocTeperayitech IONaZaHUA PeaKTHBOB HA KOXKY, B IJIa3a, Ha ONEXKIY.

OTHOWweHNe Kpaxmana K Boge

B nBe mpobupku Hajeiite mo 2—3 mu Boabl. ONHY M3 HUX HarpeiTe
HOUTH [0 KUIEeHUs BoAbl. B 00e HMpoOMPKMN HACBIILTE HEOOJIBIIIOE KOJIH-
yecTBO (Ha KOHUMKE IMMIATess) Kpaxmajaa W OCTOPOKHO IIepeMerraiiTe
BeTpsaxuBaHueM. ChesaiiTe BLIBOJA O PACTBOPUMOCTH KpaxmaJja B XOJOI-
HOUW m TopAYel Boje.

Kax maswiBaroT pactBop Kpaxmaja B Boge? K xaxomy Tumy auciepc-
HBIX CHCTEM OH OTHOCHUTCS?

B3anmopgencreue Kpaxmana ¢ nogom

K pacrBopy Kpaxmaja, IOJYYeHHOMY B MIPEIBLIAYINEM OIILITE, I0-
0aBbTe OJHY KaILII0 pa3daBJIeHHOr0 pacTBopa ioza (CBeTJIO-COJIOMEHHOI'0
nBeta). Yro mabaomaere? CaesaiiTe BHIBOABI O IPU3HAKAX KAaueCTBEHHON
peaknuyu Ha KpaxMmal.
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AOMALUHUA SKCMEPUMEHT Ne 3

OI'IpGp,GﬂEHI/Ie KpaxXxmMmaljia B nuujeBbIX NpoAayKTax

Bawm nornadobamcs: IUIIETKA, CTAKaH, HOLHAA HACTOMKA, CATHUI[NJIOBBIN
cuupT (OOPHBIN, MyPaBbUHBIN) — UX MOYKHO KYIIUTD B alITeKe UJIN
B3ATh B JOMAIITHEH alTeuKe; JIIOObIe IMUIEeBbie IPOAYKTEI C CO-
Iep)KaHreM KpaxMaJja: KapTo(peJbHbIN Kpaxmal, MyKa, XJeo,
MUPOKHBIE, YAIIChI, TOMATHBIN COK, MAKAPOHBI, OTBAP PUCa WU
IPYTO# KpPYIIbl, BapeHas KoJjbaca (1JIu COCUCKH), CMeTaHa U Jp.

| Upaeuaa 0e30IMaCHOCTH:
® . UIAd OUNBITOB WCIIOJIB3YiiTe HeOOJIbIINe KOJUUYECTBA BEIECTB;
* ocTeperairech NOMafaHUA BEIIECTB HA KOXKY, ONEKIY, B Ijia3a; IpU
MOIAZJaHUY BEII[eCTBO CJIEAYEeT CMBITH OOJIBIIINM KOJUYECTBOM BOMBI.

1. TlomgroroBwbTe pacTBOp Homa. OOBIYHO anTeuHasd HMOMHAS HACTOWKA
comep:KuT 5% toma. s BBIABIEHUS KpaxMaJja TaKOW PacTBOP HCIIOJb-
30BaTh HEyAOOHO: OH OUeHb TEMHBIW, U MOABJIEHVE CUHEN OKPACKU IpU
HAJIUYUMU Kpaxmajia MOKHO He 3aMeTHUTh. PacTBop #oga HeoOXO0IMMO
pas6aBuThb. B Boge iiog He pacTBOPsSETCs, MMOITOMY JJIS €r0 PACTBOPEHUS
HYKHO HCIIOJIb30BATh dTaHOJ (B Buae (hapMalleBTUUECKUX IIperapaToB
Ha ero ocHoBe). B crakad mau (PJIaKOH BJieiiTe MPUMEPHO ABE CTOJIOBBIE
JIOMKKHY CaJIMIIUJIOBOrO cuupra. K 9TOMy CIUPTy MUIETKON H06aBbTE OLHY
(usiz GosIBIlIE) KATJII0 MOAHOW HACTOUKU, UTOOBI ITOJYUYUTH PACTBOP CBET-
JIO-COJIOMEHHOTO I[BeTa. OTUM PACTBOPOM TemepPh MOMKHO II0JH30BAThCS
IS OTIpeJeIeHnA KpaxmaJa.

2. WccnemyiiTe mMeloluecs y Bac IMIPOAYKTHI MUTAHUA HA COmep:Ka-
Hue KpaxmaJa. [Jigd 9Toro Ha HeOOJIbININEe KYCOUKM MHUIIETKOI H00aBbTe
IO HEeCKOJIbKO KalleJib pacTBopa Hoxa. Ilo maMeHeHUIO OKPaCKM caeJianTe
BBIBOJ O HAJIUUYMHK KpaxXMaJja B HCCJeNyeMbIX NPOAYKTaX. PesyJbTaThl
OIIBITOB O(POPMUTE B BHUIE TAOJHUIIHI:

Homep HasBanue O6Hapy:xeH JloIKeH Jiu comepRaThes
OIBITA IPOAYKTa JU KpaxmaJ? KpaxMaJ B MpoayKTe?

)

/

1_?\ KnioueBasa npes
I'Ionmcaxapvmbl — 3TO NpunpoHble nosinmepbl, MOHOMEPaM KOTOPbIX ABNA-
I0TCA OCTaTKN MOJIEKYN MOHOCaxapuaoB. Camble pacnpoCTPaHeHHble U3 HUX —

Kpaxman un uenitonosa — nonammepbl, O6pa3OBaHHbIe rNIOKO30M.
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9 KoHTponbHble BOMpPOCHI

455. [puegute xumuuyeckyro Gopmyny Kpaxmana v Lenntonosbl. Mouemy 37u
yrneBoAbl Ha3biBalOT NosMmepamu?

456.Yem oTIMyaeTCcA CTPOEHME MOMeKyN Kpaxmasa v Leonosbl?

457. OxapakTepusynte ¢pusmyeckme CBOMCTBA Kpaxmana 1 Lensonosbl.

458. Kaknum 06pa3om MOXHO onpefenuTb HanmumMe Kpaxmana B pacTBope uimn
apyrux cmecax?

459, OnvwnTe NpYMeHeHne Kpaxmana 1 uennono3bl. Ha Kakmx nx cBOMNCTBaxX
OHO OCHOBaAHO?

s

3afaHuA gna yCBOeHUA maTtepuana

460.OnunwnTe, Kakrne NpPoLeccbl MPOUCXoAAT NPW TaKMX MpeBpaLLeHUsx: Len-
NION03a — YrNeKNCIbIA ra3 — MKo3a — Kpaxmall.

461. CKoNbKo CTPYKTYPHbIX 3BeHbeB C,H, O, coaepxmtca B MosieKkyne Leso-
NO3bl, €C/IN ee OTHOCKTENIbHAA MONEKYNAPHaA Macca paBHa 2,1 MaH?
462.Bbluncnute o6bemM LEII03bl KOMMYECTBOM BelecTBa 1 Monb, ecnu
OflHa MosieKyna Lessono3bl cogepxut B cpegHem 10 000 octaTkos mone-

Kyn [JI0KO3bl, @ ee MAoTHOCTb — 1,52 r/cm3.

463. [InAa npurotoBieHNa K1Ucens Ha 1 N Xngkoct obblMHO 400aBNAOT 2 CTOMO-
Bble JIOXKM Kpaxmana. Bbluncnute MaccoByto JOS0 Kpaxmarna B TakoM Kuce-
ne, eCN B OQHON CTONIOBOW JIOXKKE copepXnTca okosno 30 r KapTodenbHoro
Kpaxmana.

464.Bbiuncnnte o6bem Yrnekncnoro rasa, KOTopblil BbIAENUTCA NPU NMOAHOM
CropaHun BaTbl Maccomn 1 Kr, el cymTaTb, YTO OHA MOIHOCTbI COCTOUT
13 uenntono3bl. Kakon obbem Kucnopoga Ansa 3Toro noHagobutca (H. y.)?

465*, [peacTaBbTe, UTO Bbl paboTaeTe XMMNKOM B TEKCTUSIbHOV KOMMaHUK 1 Bam
Heo6X04MMO BbIMOSIHUTL UCCNIEA0BATENbCKUI NPOEKT, HamnpaBiEHHbINA Ha
NPYMEHeHNEe CUHTETUYECKNX 3aMeHUTenen xnonka. Kakyo nHoopmaumio
Bbl [OJIXKHbI COOpaTb 1 Kakue BOMPOChbl PACCMOTPETb AJIA PELIEHNA 3TON
npo6nembl? CocTaBbTe MaH 3KCMEPVMMEHTA AJ1si CBOEro WCCiefoBaHus.

466* Kak MOXHO yfanuTb MATHO OT NOAHOW HACTOMKM Ha TKaHW, NCNONb3yA ANA
3TOro cpe3 Cblporo KNy6Ha kapTodens?

467% Kak Bbl cumTaeTe, U3 Kakoro Kaptodpensa MOXHO MonyunTb Gonblue Kpax-
Masa: U3 TOMbKO YTO BbIKOMAHHOIO WM U3 TOro, KOTOPbIA BCIO 3UMY Ha-
XOAWNCA B OBOLexpaHununwe?

NPAKTUYECKAA PABOTA Ne 5

OnpepeneHne opraHNYEeCKUX COeAUHEHNI B NMULLEBbIX NPOAyKTax

Oobopydosarue: MITaTUB ¢ MPOOMPKAMU, IIIATETD.
Pearxmuebl: 0O6pasIibl TUIEBHIX ITPOAYKTOB (OPMEHTHUPOBOYHO): BUHO-
rpaj, si6JIOKU, CBeKee MOJIOKO, Ke()up, TBOPOT, BUHOTPAHBIH,

216



§ 37. YrneBogpl: Kpaxman 1 Lennionosa

aleJJbCUHOBBLIN M TOMAaTHBIN COKM; PacTBOpPHI ioxa, kympym(II)
cyabdara, I1eJ0Yn, YHUBEPCATbHBIN WHANKATOD (MM WHANKA-
TOpHAas Gymara).

| lpaBuna GesomacHocru:
® - 1A IPOBEeIEHUs ONBITOB MCIOJIb3yHTe HEOOJbIINe KOJIWYECTBa Be-
11IeCTB;
* ocTeperaiiTech IONAaJaHUA BEIIECTB HA KOXKY, OJEXKIY, B IJyasa; IpU
TIOTIaZIlaHUY BEIIeCTBO CJIEAYEeT CMBITH OOJIBIIINM KOJUYECTBOM BOMBI.

OmnsiT 1. UccnenyiiTe Ha comepskaHue KpaxMajia Kedup, TBOPOT U TO-
MaTHBIN coK. [[Jis ompeleseHMs KpaxMmaja K HCCJIeIyeMOMYy 00pasily
caenyer mobaBuTh 1—-2 xamam pactBopa iioma. Kakoil mpusHakK mOJMKeH
CBUIETeJbCTBOBATh 0 Haanuuu Kpaxmasa? Onuinure Baiiyd HAOJIIOAeHNA.
HoJsxxeH U cOmep KaThCsi KpaxMaJl B MCCJIELOBAHHBIX MPOAYKTax?

OnerrT 2. Mcoonb3ysa YHHBEPCAIbHBIN MHINKATOP, OIPENeJHnTe 3HAUe-
Hre pH B mmeromuxcs o0pasiax OPOAYKTOB (/s HCCAeIOBAHNSA BUHO-
rpajzia m3 Hero CJeayeT BBIXKATL COK, a HeOOJILIION KYCOK A0JI0KAa ClIeayeT
u3MeJabunTh). Kaxkasd cpema (KHUCJIOTHAas, IeJIOUHAA WJIM HeUTpaabHAasd)
B mMemoInuxcsa oopasimax? Kaxas cpema mo/kHA OBITH B 9TUX 00pasmax?
Ecau cpema KuciaoTHasi, IPEAIIOJOKHUTE, KaKue OpPTaHUuYeCKHe KIUCJIOTHI
coliepsKaT dTHU IPOAYKTHI.

Omnsit 3. UccnenyiiTe Ha comepskaHme TJIIOKO3bI BUHOTPA, 100K, BU-
HOTPAJHBIN U alleJIbCUHOBBIA COKMU (/IS MCCJIEJOBAHNA BUHOTPAla U3 HETO
cJIeyeT BRIXKATDH COK, a KyCOUueK sA0JI0Ka CcaeayeT U3MeJIbUnTh). {151 onpe-
IeJeHUsI COAEePsKaHUs TJIIOKO3bl CHAUYAJa HEeoOXOAMMO IOJYUYUTDL CBEXKe-
ocaskImeHHbBIN ocanok Kyupym(Il) ruagpokcuna B3aumozgeiicrsueM Kympym(1I)
cyab@dara co 1esiousbio (KaK BbI 9TO gejau B JlJabopaTopHOM ombiTe Ne 12,
c. 209). 3areM K ocaaky m00aBJIATH UCCIAEAYEMbBIH COK IO MCUE3HOBEHUS
ocagka. Omuiure cBou HaOIOAeHNsI. Bo Becex Jim o0pasiiax J0JIKHA COmep-
sKaThbeA TJII0K03a? B Kakom o0pasiie Bbl 00HADPYKUIN HAIUYNE TJIIOKO3HI?

PesyabpraTel onbITOB 0pOPMUTE B BUAE TAOJIHIILI:

Howmep T pH oGpasma, BO3MOK- Haauumne Haauumue
OIIBITA poxy HbI€ KHCJIOTBI B COCTaBe KpaxmaJa TJIFOKO3bI

BeiBoa. CuesaiiTe 06001aoIiuii BeIBOA. (15 9TOr0 MCIIOJIbB3YHTE OT-
BeThI Ha BOIIPOCKI:

1. Kakue peaknuu Ha3bIBAIOT KauecTBeHHbIMHU? Ha Kaxux mpusHa-
KaxX OCHOBAHO OIpelesieHre HAJUUYNA TeX WM MHBIX BEIecTB B pacTBope?
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2. Tlpu moMoIy KaKMX KaueCTBEHHBIX PeaKI[Hil MOYKHO OOHAPYKUTH
TJIUIIEPOJI, TJIIOKO3Y, Kpaxma?

3. Yto 0011iero B CTPOEHUW MOJEKYJ TJIUIEPOJia W TIIOKO3BI?

4. Kaxue BBIBOJBI O KaueCTBe MUINEBBIX IPOAYKTOB MOYKHO ClIeJaTh,
OCHOBBIBASICh HA PEe3yJbTaTaX OIILITOB?

§ 38. benkn 1 aMmNHOKMNCNOTbI

BcnomHuTeE: UTO BamM M3BECTHO ”3 Kypca 6uonorun o CTpoeHnn n 6uonornyeckon
ponn aMUHOKNCIOT U 6enKoB.

[MoHATME 06 aMWUHOKMCIOTaX.
AMMHOKNCNOTbI — MOHOMEPbI 6enKoB

OrpoMHOe 3HaUeHUe [JIs KUSHU Ha 3eMJie UMeIOT OpraHnyecKue Kuc-
JIOTBI, B MOJIEKYyJIaX KOTOPBIX KpoMme KapOokcuiabHOU rpynnel —COOH
ecThb elme ofHa rpynna — amunozpynna —NH,. Takue coequHeHus Ha-
3BIBAIOT aMUHOKUcaAomamu. Bee GesIku, cofeprKaimecsa B COCTaBe JKUBBIX
OPraHM3MOB, COCTOST M3 OCTATKOB MOJIEKYJ PA3JUUHBIX aMHUHOKMUCJIOT.

B mpupone npeobiagaroT aMUHOKHUCIOTEI, B MOJIEKYJIaX KOTOPBLIX 00e
IPYNIbl — KapOOKCUJIbHAS XM aMUHOTPYIIIIa — COeAUHEHBI C OJHUM ATO-
mom Kapbona:

R-CH-COOH
[
NH,
rne R — arom I'mpgporema mim ompemesieHHas T'pylma aTroMoB. Taxue
AMHMHOKNCJIOTHI HAa3bIBAIOT O-aMHWHOKHUCJIOTaMMN.
Camas mpocTasi aMUHOKHCJIOTA — aMUHOJTAHOBAS, €€ TaKyKe Ha3bl-

BalOT aMHUHOYKCYCHOUW KHCJIOTOM, MU TJIUIAHOM:

0
Vi
NH,~CH,~C_
OH

AMUHOKMCJIOT, KaK U JPYTUX OPTaHUYECKUX COeIUHEHU, CYII[eCTBYeT
OueHb MHOTO. B }KMBBIX opranmsMax BcTpeuaeTcda okoJsio 700 amMuHOKUC-
JIOT, HO AJIA CUHTe3a 6eJTKOB PACTEHUHN U JKUBOTHBIX MCIOJB3YeTCA JIUIIID
21 aMHUHOKMCJIOTA, IIPUUYEM TOJBKO O-AaMHUHOKKCJIOTHI.

AMUHOKHCJIOTHI — TBep/ble OecI[BETHbIE KPUCTAJLINYECKNE BeIl[ecTBa,
XOPOIIIO PACTBOPUMbBIE B BOJIe U IIJIOX0 — B OPraHUUYECKUX PACTBOPUTEIAX.
PacTBOpUMOCTH aMUHOKMCIOT 00yCJIOBJIEHA BOZMOKHOCTHIO 00Pa30BaHUSI



§ 38. benkn U aMUHOKNCNOTbI

BOIOPOIHBIX CBsI3ell KapOOKCUJIBbHOI TI'PyIIoi (KaK B KapOOHOBBIX KHUC-
JoTax) u amuHOrpymnmnoii. HekoTopble aMUHOKHUCIOTHI CIafKUe Ha BKYC.

MoHATMe o Genkax

Benxu — npupoaHbIe BBICOKOMOJEKYIAPHbBIE COeIUHEHNS, MOJEKYIbI
KOTOPBIX COCTOST U3 OCTATKOB MOJIEKYJ aMUHOKUCJIOT, COeIUHEHHBIX APYT
C IPYrOM IEeNTUAHLIMU CBA3SIMU.

Opyrumu cioBamMu, OEJIKH — STO IIOJUMEPhI, MOHOMEPAMH KOTOPBIX
ABJIAIOTCSI aMUHOKMCIOTEI. O0bIuHO OesKku comep:xkat 100 u 6osee ocrart-
KOB MOJIEKYJ aMUHOKMKCJIOT, KOTOPbIe 00pPa3yIOT HMOJUMIENTUIHYIO Iellb.
BoabinHCTBO 0EJIKOB YeJI0BEUECKOr0 OPraHM3Ma COAEPsKUT HEeCKOJbKO
COTeH aMHHOKMCJOTHBIX OCTAaTKOB. MojeKyIsipHas Macca GeJIKOB KOJeb-
JIeTCS OT HECKOJbKUX THICSAY [0 HECKOJbKUX MUJJIHNOHOB.

ITo cocraBy Geskm pasmesiAoT HA NPOMeUuHb. — IIPOCThIe OeJIKM, COCTO-
SAIMEe TOJBKO M3 OCTATKOB MOJIEKYJ aMUHOKWCJOT, U NPOmeudvl. — CJIOMK-
HbIe 0EJIKIM, COCTOSAIIME M3 OCTATKOB MOJIEKYJ aMUHOKMCJIOT W PA3JIUUHBIX
HeOeJIKOBBIX COCTABJSIOIINX, HATPUMEP MOHOB METALINYECKUX DJIEMEHTOB
(xax Fe2' B remorsiobune), a TaK:Ke Pa3INIHBIX OPTAHUUECKUX COeNUHEHMIA.

CrpoeHune 6enkoB

B cocraBe 6esIKOB HAIIlEr0 OPraHM3Ma BCTPEYAIOTCS OCTATKU MOJIEKY.JI
6osee 20 amuHOKMCIOT. CBOMCTBA OEJIKOB 3aBUCAT HE TOJBKO OT TOTI0, KaKLe
AMHHOKMCJIOTHBIE OCTATKH MX 00pasyioT, HO X OT TOT0, B KAKOM IIOCJIEeI0-
BATEJBHOCTH OHU COENUHEHBI APYr ¢ Apyrom. Taxyio mocjemoBaTeIbHOCTH
aMUHOKUCJIOT HABBIBAIOT NepsuyHoil. cmpykmypoii 6enka (puc. 38.1). Ompe-
[IeJieHre TEePBUYHON CTPYKTYpPBLI OEJIKOB — BasKHAS 3a7aua COBPEMEHHOI
Hayku. MHpopManusa o NepBUYHON CTPYKTYpe BcexX 0eJIKOB OpPraHm3Ma CO-
IEePIKUTCA B MOJIEKYJIaX Ne30KCcUpubOHyKJIernHOBoU KuciyioThl ([JTHE).

Puc. 38.1. lMepBunyHaa cTpyKTypa
6enka (MHcynuH). OTAeNbHBIMK
Kpy»Koukamy 0603HauyeHbl OCTaTKu
MONeKyn aMUHOKMCIOT. BHyTpu Kpy-
YKOUKOB NpUBEAEHbI NX YC/IOBHble
0603HaueHus, Hanpumep, «Mux»
0O3HayvyaeT «MULUHY»
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BopopogaHble

/ CcBA3N

a 6

Puc. 38.2. BropuyHaa cTpyKTypa 6enkoBs: nonvnenTuaHas Lenb CBOpayMBaeTCcA
B a-cnupanb (a) nnn B-cknaguatyio CTpyKTypy (6)

ITonmunenTunuHas menb OOBIYHO CBEPHYTA B CIHpPab, 00JaJalollyio
OITpe/IeJIEHHOI ITPOCTPAHCTBEHHOM CTPYKTYPOIii, — O-crimpaJib (puc. 38.2, a),
uiau cobupaercs B P-cKjamuaTyio CTpPyKTypy (puc. 38.2, 6). Takoe cBep-
THIBAHUE HAa3BIBAIOT 8MOPUUHOL cmpykmypoil 6enkoB. CyllecTBOBaHU’E
BTOPUYHON CTPYKTYPhI OOYCJIOBJIEHO BO3MOKHOCTHIO 00pPa30BaHUS BOJO-
POIHBIX CBsA3EH MEKIY Pas3JIUUHBIMU YaCTAMU COCETHUX aMUHOKUCIOTHBIX
octaTkoB. CIupasibHOE CTpoeHre 6eTKOB BIIEPBbIE OTIPEIEIMI BhIAAIOIITUIACS
amMepukaHcKu#l yuenbiin Jlatayc IlosumHTr.

Cnoupanb, B CBOIO OUepelb, MOKET UMEeTh OIpeieJIeHHOe TPOCTPaHCTBEH-
HOe CTpoeHMe, KOTOpOe SABJISeTCS CHeluGUUecKUM IS KamKJoro Oeska:
coupaJib CBOpaumBaeTcsa B KJIy0OK (rio0ysay). Takoe cTpoeHne HA3LIBAIOT
mpemuuHoil cmpykmypoit 6enka (puc. 38.3, a). [lid HEKOTOPHIX OEJIKOB
XapakTepHO 00bequHeHNe HEeCKOJbKUX TJI00yJs (cy0beguHUII) B OJHY Ua-
CTHUILY, YTO IPUBOJUT K OOpPABOBAHUIO YemEepmuuiHoll cmpykmypv. Oeii-
KoB (puc. 38.3, 6). B cocTaBe TaKuX CTPYKTYP MOTYT COAEP:KATHCSI MOHBI
MeTAJINYEeCKUX 9JIeMEHTOB WU APYyrue BelecTBa HeOeJIKOBOM IIPUPOMILI.
Tak, moJsieKyJsia OejlKa TeMOTJIOOMHA COCTOUT M3 UYEThIPEX CYO0heIUHWUII,
COeIUHEHHBIX ¢ noHOM PeppyMa, UTO IT03BOJIAET MOJEKYyJie reMOrIo0nHAa
TEePEeHOCUTDh KUCJIOPOJ U YIJIEKUCJIBIH Tra3 B KUBOTHBIX OpPraHM3MaxX.

a 6

Puic. 38.3. TpeTnyHas (a) u yeTBepTUYHas (6) CTPYKTypbl benka



§ 38. benkn U aMUHOKNCNOTbI

HecmoTtpa Ha CI0KHOCTD CTPOEHUA MO-
JIeKyJ 0eJIKOB, UX CUHTE3 B KJIETKAX JKU-
BOTHBIX OPTaHU3MOB ITPOUCXOUT OUEHb OBI-
CTPO, BCETO 3a HECKOJIBbKO CeKyH. sKuBbIE
KJIETKM — 3TO XOPOIIIO0 OpPraHM30BaHHBIE
«(abpuKm», B KOTOPBIX UETKO HaJasKeHa
cUCTeMa TMOCTABOK CHIPbA (AMHHOKUCJIIOT)
U TeXHOJOTUA CcOOpKU (cuHTe3a) OeIKOB.

B mpupoze cyimectByeT MHOMKECTBO Puc. 38.4. lNpun ckncaHum monoka
pasnuuHbix OenkoB. Ilo (usuuecKuM  obpasyeTca MONMOYHAA KWUCIOTa, KO-
CBOMCTBAM OHH MOTYT CYIEeCTBEHHO OT-  TOPaA Bbi3blBaeT jeHaTypaimio 6en-
JINYATBCS, YTO OOYCJIOBJIEHO BBIMOJIHE- KOB, COAEPMXALYNXCA B MOTIOKE
HUeM pasjauyHbIX (GyHKIui. OHU MOTryT
OLITH MATKMMHU U XOPOIIO PACTBOPATHCS
B BOZle, Kak OeJIOK aJbOyMuH, comepsKalnuiicsa B siire. A MOryT OBITh
OUYeHb TBEPALIMU U BOBCE HE CMEIUBATHCS C BOIOI, KaK 0eJOK KepaTuH,
U3 KOTOPOT'O COCTOAT POTa, KOIIbITA, HOI'THM U IepbA. HO MOKHO C yBe-
PEHHOCTBIO CKas3aThb, UTO y OEJIKOB HET TeMIepaTyphl ILJIABJIEHUS: IIPU
HarpeBauuu OeJKM paspyIllaioTcs W pasaaraloTcsd.

Henamypayusa 6enroé. Ilox neficTBueM pasinyHBIX (PAKTOPOB OEJIKU
MOTYT pasJjiaraThbCs, TePAA CBOIO IIPOCTPAHCTBEHHYIO CTPYKTYDPY. Paspyiie-
HIe IPOCTPAHCTBEHHON CTPYKTYPHI O€JIKA C COXPAHEHNeM ero IepBUYHOMN
CTPYKTYPHI HABBIBAIOT Odenamypayueii. OHa TPOUCXOIUT IIPU HaTrpeBaHUMH,
U3MEeHEeHUN KUCJIOTHOCTU CPeJbl, BO3MEHCTBUU UIJNYUEHUA UJIN PACTBOPOB
coJIel THAMKEJNBIX MEeTAJJIMYECKUX 3JEMEHTOB W OPTaHUYECKUX PACTBO-
puteneii. IlpumepamMu AeHATYpaIllUU SIBJSIOTCSA CBEPTHIBAHLUE SAWUUYHBIX
0eJKOB B IIPOIleCcCe BapKU SAUIl WJIM YIJOTHEeHUWE OeJTKOB MOJIOKA IIPU
ckucauum (puc. 38.4). leHarypanus 0eJIKOB MsACA TPOUCXOAUT IIPU €T0
TePMUUYECKOH 00paboTKe 1 3acojKe. AHTHCEITHYECKOe AeiiCTBHe STIJIO-
BOTO CIIMPTa TaKiKe OCHOBAHO Ha [AeHaATypalluu: MpU o0paboTKe KOXKU
UJIN MeIUIMHCKUX WHCTPYMEHTOB OeJKM OaKTepuil AeHaTypUpPYIOT, UTO
MIPUBOAUT K UX THOeaM U 006e33apakMBaHUIO TOBEPXHOCTH.

[udponus benkos. [lpyroe xvmmyeckoe CBONCTBO 6eNKoB — CMOCOBHOCTb K ru-
APONV3Yy B KUCIOTHOM WAW LWenoyHown cpefax. lMpu rugponmse paspbiBaloTcA
nenTuaHble CBA3M U MPONCXOAMT pacliensieHne noavnentTugHonm uenwu. MonHbin
rMAPONN3 A0 OTAENbHbIX aMUHOKUCIIOT NPOUCXOAUT NPU AAUTENIbHOM HarpeBa-
HUM GefIKOB C KOHLEHTPMPOBAHHOW XNOPUAHON KucioTon. MNocne nonagaHua
6enKoBbIX BeLeCTB B »KeNyaoK nof AeCTBUEM XTOPULHOWN KNCNOTbl U GepMeHTa
nerncvHa NPoMCXoanT UX rmaponus. Haw opraHv3m ycBamBaeT 6enkoBble Belle-
CTBa TOMbKO B BUAE CMeCVM aMUHOKUCIIOT.
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YKPaUHCKMIN BUOXMMUK, MHOCTPaHHbIA YneH AH YCCP. Po-
aunca B cene 3apy6rHLbl TepHONonbcKon obnact. OKoHYMUN
MeaMuMHCKUA dakynbTeT BeHckoro yHusepcuteta. lNpodec-
cop Yelwwckoro yHmBepcuTeTa, YKPaVHCKOro YyHuBepcuteTa
B BeHe, pektop YkpauHckoro yHuBepcuteta B [lNpare. OcHoB-
Hble MCCNefoBaHMA MOCBALLEHbI OMOXMMN OBMeHa HUTPO-
reHcogepXaLyx coeguHeHnin. OfHUM 13 NepBbiX ONpeaenun
aMVHOKMCNOTHYI0 Npupogy 6enkoB, BO3MOXHOCTb MAPOM3a
HYKJIEMHOBBIX KUCNOT. MccnepoBan cnocobbl obpasoBaHus
MOYEBOWN KWC/IOTbl B OpraHvW3Mme, YTo CTalno AeNCTBEHHbIM

METOAOM [AMArHOCTMPOBAHWA 3aboneBaHuid. bbin  nHULMa- UBaH fikoBneBny
TOPOM CO3[aHVA YKPAWHCKOW XMMWUYECKON TEPMUHOMOTUN. FTop6aueBcKkuin
B 1911 rogy BbiaBMranca Ha conckaHve HobeneBckol npemmn. (1854-1942)

brnonornueckas POJiIb AMUHOKWCIIOT U 6enkos

AMUHOKHCJIOTHI — 3TO KUPIUUYUKU, U3 KOTOPBHIX IIOCTPOEHBI OEeJIKH,
a 3HAYUT, OHU ABJSIOTCA OCHOBOII JKM3HU Ha Halnei miamere. OgHUM 13
IIEePBBIX IPEANOoJIOKeHne 00 aMUHOKMCJIOTHOM COCTaBe 0eJIKOB BBhICKAa3aJl
ykpauHcKuii yuennrit Y. {I. T'opbaueBckuii. [ HEKOTOPBHIX AMUHOKUCJIOT
XapakTepHbI 0co0ble GYHKIIUY, HAIIPUMED, TJINIUH U TJIYyTAMUH — HeMpo-
MeAMaTOPbl, OHU IPUHUMAIOT YyUYacTUe B Iiepefjaue HEePBHBLIX MMIIYJbCOB,
a U3 TUPO3WHA 00pasyeTcs HOATHPOKCHUH — TI'OPMOH IIHTOBUITHOM JKeJie-
3bl. AMUHOKHUCJIOTHI IIOJYYAIOT THUAPOJU30M OEJIKOB WUJIU CHUHTE3UPYIOT
13 COOTBETCTBYIOIIINX KapOOHOBBIX KMCJOT. X MCHOJNBL3YIOT B KaduecTBe
MMATATEJbHBIX BEIIeCTB B MeAUIIMHE W KaK MUIeBbie JOOAaBKU K IPOAYK-
TaM U CeJIbCKOXO3AMCTBEHHBIM KOpPMAaM.

Benku B "KUBBIX OpraHm3MaXx BBIIIOJHSAIOT Pa3HOOOpasHble PYHKIUU,
YTO BBl M3yYaJid Ha ypoKax OmoJyiornu. BCIIOMHUM BasKHeMIINe U3 HUX.

Bcee 6e3 nckiioueHnss XUMUUYECKUe PeakIliy B OpraHu3Me IPOUCXOIAT
B IPUCYTCTBUHU CIIEIIUAJIbHBIX KATAJIU3aTOPOB — (DEPMEHTOB, IIPEICTaBIIA-
IOIUX CcO00M OesIKoBbIe MOJIeKYJabl. OHU YCKOPSIOT PeaKkIuu B MUJIJINO-
HBI pas3, IpuYeM KayKIyI0 PeakIliiio KaTaJIu3upPyeT OTAEeJbHBIN (hepMeHT.

Hexkoropble 0elKy BBIIOJHSIOT TPAHCHOPTHYIO (IYHKIIMIO — II€PEeHO-
CAT MOJIEKYJbl WM WMOHBI K MECTy CHUHTEe3a WJIM HAKOILJIEHUS BeIlecTB.
K mpumepy, 6e10K reMOrJIOOMH B COCTaBe SPUTPOIIUTOB IEPEHOCUT KUCJIOPO
K TKaHAM U YIJIEKUCJBIA ra3 — OT HUX.

Benku — 9TO CTPOUTENbHBIN MaTepuas KJIETOK, M3 HUX MOCTPOEHBI
TKAHU OPTaHU3MOB.

Benku-perentopbl BOCIPUHUMAIOT W MepemaloT CUTHAJBI, IIOCTyIa-
IOIlIe OT COCEJHMX KJETOK HJIN M3 OKpPYy.Kamlneil cpeibl. K mpumepy,
IeliCTBUE CBeTa Ha CETUATKY IJla3a BOCIIPUHHMAET OeJIOK POIOICHUH.



§ 38. benkn U aMUHOKNCNOTbI

Benku Xu3HeHHO HEOOXOAMMBI JIIOOOMY OpPraHU3My U TO3TOMY SAB-
JAOTCSA BasKHeUIIel coCTaBJAIOIeN IPOAYKTOB IuUTaHuA. B 1mpoiiecce
IUIeBapeHUsA OHU TUIPOJN3YIOTCA A0 aMUHOKUCJIOT, KOTOPhIE ABJISIOTCS
ChIpbEM [JIS CHUHTe3a APYrux O0eJKOB, HeOOXOAWMMBIX OPraHU3MYy.

« Ecnvi npm KnnAuyeHnm Monoko cberaet v MPUropaeT, TO PacnpoCTPaHAETCA Xapak-
TEPHbIV 3aMax »>eHoro 6esika, UTo CBUAETENIbCTBYET O €ro Hannuuy B MOJIOKE.

« AcmapTam — BELLEeCTBO, KOTOPOE PEKOMEHAYIT YynoTpebnatb 60nbHbIM Ana-
6eTom 1 nogAmM c 136biTouHbiM Becom, B 100-200 pa3 cnaule caxapa. Y Hero
HEeT ropbKOro MeTa/INyecKkoro MpuBKYCa, XapakTepHOro AnA caxapuHa. Acnap-
Tam MpepcTaBnfeT cobo 6efoK, XOpoLo YyCBanBaeMblii OPraHM3MOM YesioBeKa,
1 ABNAETCA NCTOYHMKOM aMMHOKMNCIIOT. OH He NPMBOAUT K Kapuecy 3y6oB, a ero
YCBOEHME He 3aBWCUT OT BbIPabOTKM OPraHM3MOM MHCYNUHA.

« IHCynuH — 3To nepBblii 6EeNoK, COCTaB KOTOPOro Obl1 pacwmppoBaH. OH co-
OEepXUT ToNbKO 51 aMWHOKMCIOTHBIA OCTaTOK, HO Ha OnpejesieHne ux nocse-
[OBaTe/IbHOCTU aHmunckoMmy 6roxnmmnky ®Opepepuky CeHrepy noHapgobunocb
10 net, 3a uto B 1958 rofy OH mosyunn cBow nepsyto HobeneBckyto npemuio.
CeHrep — OAVIH 13 YeTblpeX yuYeHbIXx — [Baxfbl naypeatoB HobeneBckoi npe-
MWW, NPUYEM OH eOVHCTBEHHbIN, KTO ABa)Abl MOMyunn ee B ob6nactm Xumumm.

R
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s

KnioueBaa ngen

benkn — npunpoaHble NoNMMepPbl, MOHOMepPaMn KOTOPbIX ABNAKTCA aMUHOKNCITO-
Tbl. VI3 NPOTENHONEHHbIX AMUHOKUCIIOT NMOCTPOEHO MHOXECTBO Pas/INyHbIX Mone-
Kyn 6enKkos, KOTOpPbIE B XKNBbIX OpraHn3mMmax BbIMOJIHAIOT pa3Hoo6pa3Hble d)yHKLI,VIVI.

KoHTponbHble BONpoOChHI

468.Kakune coeHeHVA ABNAITCA aMUHOKMCIOTaMu?

469. Kakre aMMHOKMCNOTbI Yallle BCTpeyaloTca B npupoae?

470. OxapakTepusynte ¢pusnyeckre CBONCTBa aMUHOKUCIIOT 1 6eNKoB.

471. OnnwunTe BMONOTrNYECKYIO POJIb AMUHOKUCIOT 1 GENKOB.

472.OnuunTe YpOBHW CTPYKTYPHOW opraHu3saummn 6enKos.

473. bnarogapsa KakuM CBA3AM peanun3yoTca NepBrMUYHaa 1 BTOPUYHAA CTPYKTY-
pbl 6enkoB?

3apaHna pnAa ycBO€HA maTtepualna

474. KenatuH — OJHO M3 LIMPOKO WCMOJb3yeMbIX BELLEeCTB-refieobpasoBare-
nen. Ecnn K pactBopy »enatuHa [06aBUTb CBEXWUIA aHaHac, TO renb He
obpasyetca. Ho renb goctatouHo 6bicTpo obpasyetca npu fobasneHum
K pacTBOpY enaTHa KOHCEPBMPOBAHHOIO WM MpefBapuTesibHO Noj-
BEPrHyTOro TenioBon obpaboTke aHaHaca. O6BbACHNUTE STOT PaKT.

475. CKOMbKO aMVHOKMCIIOTHBIX OCTaTKOB COAEPXKUT BENOK, N306pax)eHHbIN Ha
pucyHke 38.17
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476. Kak Bbl cuMTaeTe, 3aBUCUT NN CTPOEHME 1 «roBefeHne» Monekyn 6enkos
ot pH pactBopa? MNouemy?

477. B 6enke KypvHOro aiua maccoBas gona 6enkos coctasnsaet 11 %, Xnpos —
0,2%, yrnesogos — 0,7%, a BCce ocCTafbHOe — BOfa W HeopraHuyeckune
conu. B xentke KypuHoro anua maccoBas gona 6enkoB coctasnaeTt 16%,
KnpoB — 27 %, yrneBofos — 3,6 %, ocTasibHoe — BOJa, XONecTepuH 1 BU-
TamuHbl. CpefHAA Macca KypuvHOro Arua paBHa 60 I, @ Maccbl CKOpymbl,
6enika 1 enTka COOTHOCATCA Kak 12 : 56 : 32. Bblumcnute maccy 6enkos,
»KMPOB 1 YrNMeBOA0B, KOTOPbIE MOJTyYaeT YenoBeK C OAHM KYPUHbBIM ANLOM.

478. /13 uncna opraHMyecknx coeiHeHUN, KOTOpble Bbl U3yunnn B 9 Knacce, Bbl-
nULIKTE Te, MOMEKYSbl KOTOPbIX CNOCO6HBI 06Pa30BbIBaTb BOJOPOAHbIE CBSA-
3u. Caenante BbIBOA O BAUAHMM BOOOPOAHbBIX CBA3EN Ha CBOMCTBA BeLLecTB.

479%, Bbluncnute Maccy ruLMHa, KOTOPYK MOXHO MONYYMTb U3 YKCYCHOW KNC-
noTbl Maccon 15 1.

480% Mepeuncnnte dakTopbl, Bbi3blBaloWye AeHaTypauuto 6enkos. O6bAcHUTE
MeXaHV3M MX gencteus. Moyemy AeHaTypauus pasfiMuHbiXx GeIKoB Npouc-
XOOWT NPY PasNYHbIX YCIOBUAX?

§39. MNpupoaHble N CMHTETUYECKNE OpraHn4Yeckne coefuHeEHnA.
3awmTa oKpyKaloLein cpeabl OT OpraHNYeCcKNX 3arpasHuTenen

BcnomHuTe: NprMeHeHre opraHnyeckmnx BellecTs (§ 22-38).

MprpoAHblE N CMHTETUYECKME OpPraHNYecKre BELLeCTBA
Ha cnybe yenoBeyecTBa

Bol yiKe 03HAKOMUJINCHL CO MHOTMMM OPraHUYECKWMU BeIeCTBAMMU:
YTJIeBOZOPOJaMU, 9TAHOJIOM, TJIMIIEPOJIOM, STAHOBOM KUCJIOTOM, KUpaMMU,
yrieBofaMu u OeakaMu. Bce sTM OpraHMYecKHe COeIUHEHUS SBJIAIOTCS
IPUPOAHBIMY, IIOCKOJBbKY OHU BCTpedaroTcA B mpupone. Ho sTo He 3HAUUT,
UTO UX HeJNb3d CHUHTE3WPOBaTh HCKYCCTBEHHO. B Iociequue AecATUIETUS
OOJIBITTMHCTBO 9TUX BEIIECTB CHHTE3WPYIOT Ha TMPEANPUATHSX XUMHYECKOM
TTPOMBITILIEHHOCTH, TTOCKOJBKY BBIJEIUTh UX U3 IPUPOTHBIX 00HEKTOB B He-
00XOAMMOM KOJIMUECTBE HEBOBMOYKHO: B IIPUPOJIe IIPOCTO HET CTOJBKO Be-
IIECTB, CKOJILKO TpebyeTcsi coBpeMeHHOMY o001recTBy. ChIpbeM [JIs CHHTe3a
MHOTHX BEIeCTB SBJISIOTCS IIPEMMYIIeCTBeHHO He(hTh W MPUPOIHBINA Tas.

Bam y:Ke mM3BECTHO BeIECTBO, OTHOCAINEECS K OPTaHUUYECKUM IIOJIU-
MepaMm,— mosmdTmieH. [loausTusieH He BeTpevaeTca B npupoze. Hu ogun
JKUBOI OpraHms3M He MOXKEeT ero CUHTEe3UpPOBaTh, OITOMY TaKKe BelllecTBa
HaA3bIBAIOT CUHMeEmMuiecKumu.

KoneuHo, 9To0 He Bce BeIeCTBa, M3BECTHBLIE UEJIOBEUECTBY. B aToM
naparpade MbI PaCCMOTDPUM €IIle HEKOTOPbIE IPUPOSHBIE 1 CUHTETUUECKUE
COeUHEeHNs, C KOTOPBLIMU BBl CTAJKMBAETECh B IIOBCEIHEBHOUN KU3HMU.



MpupoaHble opraHnyeckne coeanHeHNs

HusHenHo He0OXOAMMBIMU OPTAaHUYECKUMU COEIUHE-
HUSAMHU [JIS YeJOoBeKa ABJIATCS BUTaMuHbI. Hemapom
9TO CJI0OBO IIPOUCXOIUT OT JIATUHCKOTO Vitd — «KU3Hb».
XBos 1 yepHas cMOpoAuHA comep:xar BuramuH C, ce-
MeHa II0JCOJNHeYHHKa — B, (TmamMuu xjopwmza), mMop-
KOBb — BUTaMWUH A (PeTMHOJ) U [ID.

JlekapcTBEHHBIE PACTEHUA COLEPIKAT PABIUUYHBIE IIPU-
pOAHbIE OPraHWYECKUE COeNUHEHWs, CPeAu KOTOPBIX
BBIIEJIAIOT TPYINY AJKAJOUMAOB. VX HCIIOJb30BaHUE
oueHb pasHooOpasHo: MophuH — o00es3boauBaIOIIEe,
KoherH — TICUXOCTUMYJIATOP, KOAEUH — IPOTUBO-
KalllJleBOe CPEeACTBO U IP.

B MecTax moBpe:KaeHUI Ha CTBOJIAX XBOMHBIX JTE€PEBLEB
YaCTO BRITEKAET I'yCTas CMOJIA — SKUBHUIA. OTO IEHHBIHN
WCTOYHUK OPraHWYECKUX BeIrecTB. VI3 Hee mOJIy4aroT
CKUNUIAP, KaHU(OJb, BeIecTBa IJis H3TOTOBJIEHUA
JeueOHbIX 0aIb3aMOB U MHOTOE JpPYTroe.

B Bpasunum B 1754 romy OOHAPY:KUIN YHUKAJILHOE
IepeBo — reBeo. Eciu MJIeUHBIN COK, BBITEKAIOIINI 13
paspes3oB Ha ee CTBOJIE, OTCTOATH U IOJOTPETh, TO IIO-
JIy9UM JIaTeKC (MM HATypaJbHBIH Kaydyk). IlyTem 06-
paboTKM JaTeKca MOJyYaioT Pa3JINUHbIe BUALI PE3UHBI.

IIpupogHBIM OpPraHMYECKUM COESUHEHUEM SBJISAETCH
BocK. OH MOKeT OBITH PACTUTEJNHLHBIM (MAacJIo 3K03K00a)
¥ JKVBOTHBIM (mYesuHBIN). VI3 BOCKa M3roTaBIWBAIOT
CBeYM, KOCMeTHUUeCKHe cpefcTBa (Masu, KpeMbl, IToMa-
[IbI), BAIUTHBIE TIOKPBITUSA AEPEBAHHBIX ¥ MPAMOPHBIX
u3nenuii, B3PBIBUATKU. [[JIA MINTETBHOTO XPAHEHUSA
BOCKOM ITOKPBIBAIOT (DPYKTHI U CHIPHI.

BousbiuaCTBO pacTeHuit 061amaeT HEIOBTOPUMBIM 3a-
naxom. IIyrem ocoboii 06pabOTKM 9TOT 3amax y pac-
TEeHUH «3a0upaioT» B Bujae 3()MPHBIX Maceil: MATHOTO,
JIaBaHAOBOTO, ®BKAJUIITOBOTO U ApP. JTH Macja WC-
TOJIB3YIOT B mapoMepru, B KauecTBe JeKapCTBeHHbBIX
CPeJICTB W IUINEBBIX apoOMaTHU3aTOPOB.

13 HEKOTOPBIX IPUPOTHBIX 00'BEKTOB BBIJEIAIOT OPraHu-
YecKHe COeJUHEHUs, KOTOPble HCIOJb3YIOT KaK IHUIIe-
BbIe nobdaBku. Hampumep, a4 cryiieHus 6o U Ipu-
TOTOBJIEHUSA JKeJle HCIOJB3YIOT ysKe M3BEeCTHBIM BaM
KpaxMaJ (KapTodesbHBIN MU KYKYDPYSHBIN), *KeJIaTuH
(BBIZEJIAIOT U3 KOCTel, KOIBIT U POroB), arap-arap (BBI-
JeJd0oT U3 KPacHBIX M OypBIX arapoBBIX BOJOPOCJIEL).
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CuHTeTHMYECKME opraHnyeckmne coegnHeHumA

IToaByIeHVIE CHMHTETHYECKHUX BOJIOKOH IIPOM3BEJIO HACTO-
AITYI0 PEBOJIIOINIO B HayKe u TexHuKe. OHU [elrieBie
HATyPaJIbHBIX U II03BOJIAIOT U3TOTaBIUBATE OJEKIY, KO-
TOPYIO 13 HATYPAJILHOI'O ChIPbs He cleJlaelllb: HeBOo3ropa-
eMble KOCTIOMBI JIJIS IT0KapHBIX, TepPMeTUYHbIe KOCTIOMbI
JUI KOCMOHABTOB, IIPOYHbIEe KaHATHl U MHOIOe IpyToe.

WUspaBHa n1s CTUPKU KMCHOJB30BAJN MBLIO U Kajb-
nuHUPOBAaHHYIO coxmy. Ho mo sdekTuBHOCTH OHU He
UOYT HU B KaKOe CPaBHEHVE C COBPEMEHHBLIMU CHHTE-
THYECKUMH MOKIIMMHU CPEJICTBAMU. JTO CPEACTBA AJIA
CTUPKU B PA3HOM BOJE, PYYHOU CTUPKU WJIU B aBTOMAa-
TUUYECKOW MaIllluHe, IJisd MBIThA IMOCYAbI, CTEKJIA U OP.

C pasBuUTHEM IPOMBIIIEHHOCTH HATyPaJIbHOTO KayuyKa
ysKe He XBaTajo [Jis YIOBJIETBOPEHUS BCEX ITOTPEOHO-
creit. ITourn 100 JseT Hasax OTKPBLINA CHOCOO IIOJIydYe-
HUS CHHTETHYECKOr0 KayuyKa, 13 KOTOPOTO IIOCJIe CIie-
IUAJIBHOU 06PabOTKY MOJIYUYAIOT COTHU COPTOB PE3UHEI.

Bunaromapa pasauuubiM gobaBkam u3 20—30 opranu-
YeCKUX ITOJMMEPOB M3TOTAaBJIUBAIOT TBHICIUYU COPTOB
mjaacTMace, KOTOpble MOTYT 3aMeHUTDH JII000H HaTy-
pajbHBINI MaTepuas. A HEKOTOpPhIE ILJIACTMACCHI IIO
CBOVICTBAM 3HAUUTEJBHO JIyUIlle HATYyPaJbHBIX MarTe-
pUAJIOB M HAMHOTO IeIlleBJIe.

o oTkpbiTuA meHunmaauua B 1928 rogy maske o6bru-
Has IPOCTYAA MOTJIA CTATh CMEePTEeIbHON. AHTUOHOTH-
KM COBEPINUJIU mepeBopoT B MemuriuHe. VI xora Pie-
MUHT BBIJEJIWJ MeHUIIUIINH U3 HAaTyPaJIbHOTO ChIPbJ,
CerogHs BCce aHTHUOMOTHUKH — 9TO CHUHTETHUUYECKUE CO-
enuHeHuA. X yKe OTKPBITO OYeHb MHOTO, U YUYeHBbIe
paboTaoT HajJ CUHTE30M HOBBIX.

PacTurenbHoe ChIpbe yiKe He obecleuynBaeT MOTPeO-
HOCTEe! JesioBeUecTBa B jJeKapcrBax. IlosTomy mMHOrHME
(bapmareBTrUeCKe KOMIIAHUYM CUHTE3UPYIOT Pa3iny-
HBbIE JIeKapCTBEHHbIE BellecTBA. XUMUYECKUE KOM-
MMAaHWY 3aHUMAIOTCA IIOMCKOM HOBBIX JIEKAPCTBEHHBIX
BEIIeCTB [JIA JieueHus 3a00/IeBaHU, KOTOPbIE CerOJHs
CUMTAIOTCSA HEU3JIEeUNMBIMU.

Ho orkpeiTua M. 3UHWHBIM [EIIeBOro crocoba moy-
YeHUS aHWJIWHA HATYpPaJbHbIE KPACUTENIU OLLIN OUYEHB
moporumu. Ceromusi HaTypaJIbHbIe KDACUTEIN IIOUTH HE
WCIIOJIL3YIOT, UX 3aMEHUJIM CHHTEeTHYeCKHe Kpacure-
au. OHu GoJjiee YCTONUYMBEI, HE BLITOPAIOT 1, UTO OYEHb
BasKHO, UX MOYKHO IOJYYUTH JIO0OI0 I[BETA 1 OTTEHKA.
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CeroiHsi arpoHOMBI MCIOJIb3YIOT MHOTO PAa3JIMUHBIX
MeCTUIMI0B — CPEJICTB XMMUUECKOU 3aIUThI KYJIb-
TYPHBIX PACTEHUI OT COPHAKOB (repOuIiuapl), rpub-
KOB (GyHruIuab) 1 Ap. Bl TaKkKe I0JIb3yeTeCh UH-
CEeKTUIUaMU, YTOOBI OTTOHATH KOMAaPOB U KJIEIIeH.

ITumieBas TPOMBIIIJIEHHOCTh HCIIOJIL3YyeT MHOMKE-
CTBO PA3JIMUYHBLIX CHHTETUYECKHX HHIIEeBBIX HA00a-
BOK. OJTO palJINUYHbIE 3aMEHUTEJIMW caxapa, aHTU-
OKCHUJAHTHI, aDOMaTHU3aTOPhI, MUII[eBbIe KPACUTEIN,
KOHCEPBAHTHI, 9MYJIIaTOPhI U CTAOUIN3AaTOPHI, YCU-
JIUTEeNN BKyCa W MHOTOEe IPYToe.

HeB03MOKHO IIpefCcTaBUTH aBTOMOOHMJIECTPOEHUE
UJIU CTPOUTENIHCTBO 6e3 HOBBIX CHHTETUUYECKUX
MaTeprajioB, KOTOPble HCIOJB3YIOT AJIA COoeJuHe-
HUA JleTajed, 3alUThl OT KOPPOSUU, repMeTU3aIuu
CTBIKOB M T. I. ITO CHUHTETHUUYECKUE JaKH, IMAaJH,
KpacKH, CMOJIBI, KJIeM, TePMEeTHKH ¥ MHOTO€e APYToe.

W3 cuHTEeTMYECKUX OPraHUYECKUX COENUHEHUHN 13-
TOTaBJIMBAIOT B3PbIBUATHIE U NHPOTEXHHUUYECKHE
MmaTrepuasbl. K coskalleHWI0, mX OO CUX IIOP HC-
TMOJB3YIOT OJIA W3TOTOBJEHUS OPYIKUA, HO TaKiKe
NPUMEHAIOT ¥ B MUPHBIX IeJISAX: IIPU CTPOUTEIHCTBE
TOHHeJEeHN, No0bIue IT0JIE3HBIX MCKOIIaeMbIX U IP.

XUMUKHT CO3MaTN YHUKAJIbHOE BOJIOKHO, IIO CTpOEe-
HUIO TTOX0Kee Ha IayTUHY,— KeBJjap. TKaHb U3 Hero
YCTOMYMBA K U3HOCY U yiapaM, II03TOMY €€ MCIIOJIb3y-
OT JIJISI USTOTOBJIEHUST aDMUPYIOIIUX TKAHEH 1JIs1 6Po-
HE)KUJIETOB U GPOHEIIIEMOB, KOTOPBIMU II0JIB3YIOTCS
BOEHHOCJYKaIue BoOpyKeHHBIX CUJ YKpauHBbI.

CoBpeMeHHas XWMHUsA HalleJeHa Ha PEBOJIIOIUIO
B WHMOPMAIMOHHBIX TEXHOJOTUAX. MUHMUATIODU-
3amus DJIEKTPOHHBIX YCTPOMCTB O0yCIOBMJIA HEOO0-
XOQUMOCTb TIPOBEJEHUs HEKOTOPBIX IIPOI[ECCOB HAa
MOJIEKYJIApDHOM ypoBHe. CKOpPO MOABATCA YCTPOW-
CTBa IUiA 3amucu WHQMOpPMAIMU, B KOTOPBHIX 1 OuT
uHbpopMaIuy 6yIeT XPAHUTh OJHA MOJIEKYJIa.

ITocnennee necsaTuaeTue OypPHO PA3BUBAETCA «IOHBIN»
paszes XUMUY — CYyIPaMOJIEKYJIAPHAS XUMUA. Y Uue-
Hble CUHTE3UPYIOT BeIeCTBa, MOJEKYJbl KOTOPBIX
CIIOCOOHBI BBITOJIHATH OIPENeIeHHYI0 MeXaHNUYECKYI0
pabory. Y:Ke CcO3maHBI IPOTOTUIBI MOJEKYJ, KOTO-
pble «paboTamT» KaK MOJIEKYJISIPHBIA MOTOD, IPY-
JKWHAa, JU@PT 1 T. 1.



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

3awmTa oKpyxatowen cpefbl OT CTOMKUX OpPraHUYeCcKnx
3arpAasHuTenen

K coxamenuio, pasBuTHe ITUBUIN3AIUN COIMPOBOMKIAETCSA 3arpsasHe-
HUEeM Hallled IIJTaHeTHI.

Bo-mtepBBIX, 9TO 0mXx00bL NPOMbLULIEHHLLX NPOU3BOICME, KOTOPbIEe
BbIOpaChIBAIOTCA B OKpysKamoIinyio cpeny. OCHOBHBIMU 3arpsa3HUTEISAMU
OKPY:KaIoIe cpebl SBIAIOTCS JaKOKPacoyHasi, OyMasKHad M KOKCOXUMU-
yecKasd orpacau. VIX BbIOPOCHI KpaliHe TOKCUYHBI, He Pas3jaraioTcsa B IIPHU-
polle, HaKaIlJIMBAIOTCSI B JKUBBIX OpraHM3MaxX, a B BOIHOW cpele M3 HUX
MOTYT 00pas3OBBIBATHCS elre 6ojiee OIacHBbIE BeIllecTBa.

Bo-BTODBIX, 3TO CUHMemMUieCKUe OP2AHULCCKUEe BCULECTNBA, «UYKIBIE»
mpupoje, T. €. HA MPU KaKUX 00CTOATEJIbCTBAX OHU HE CMOIJIK OBbI oOpa-
30BaTbCs B JKUBBIX OpraHu3Max. TaKuUM BeIleCTBOM, HAIIPUMED, SBJISIETCS
nonusTuaeH. OH, KOHEUHO, OUeHb yA00eH B MCIIOJb3oBanuu. Ho ero mpe-
WMYIIIECTBO — CTOMKOCTH KO MHOTMM IIPUPOAHBIM (haKTOpPaM — SBJISETCS
U ero HegocTaTKoM. Ha MycopHHKAaxX IOJUMEPHbIe MaTepHuasbl He T'HUIOT,
He pasJjaraiorcs B TeueHre 300 u 6oJiee JieT B OTJIMUMe OT OyMaru, KoTopas
CrHHBaeT B IIouBe 3a 2—3 roja.

Jns pellieHns 3TO¥ MPOOJIEMBbI CETOAHA paspadaThIBAIOT HOBbIE MaTe-
puajbl, KOTOpPbIe CMOTYT OBICTPO pasjaraTbCs B IIOYBE,— OWOIJIACTHUKMU.

Taxoxe OOJBIIYI0O YIrpo3y IIPEACTABIAT necmuuyudvt. C OZHOH CTO-
POHBI, OHU BaIUINAIOT YpOKai, HO C AOMKAEeM MOIaZaioT B IOYBY, IIO-
TOM — B T'PYHTOBBIE BOJABI, PEKU, MOPA U OKeaHbl. OHU MOTYT OTPaBUTH
oburareseii MupoOBOro OoKeaHa WJIM HaKaILIMBATHCA B OpPraHu3Max pPbIO
U JIPYyTUX BOAHBIX JKMBOTHBIX W BMECTE C MHUINEH I[OIacTb B OPraHU3M
YeJI0BeKa, BBISHIBAS OTPABJICHUS.

OfHUM U3 CAMbBIX OMACHBIX TMECTUIUA0B, OTHOCAIIINXCA K TPYIIIe CTOMH-
Kux opranmueckux sarpsasuutenei (CO3), asagerca AT (auxaopaude-

HUJI-TPUXJIOPITAaH, ObITOBOe HasBamme — aycT). OH oueHb 5(PeKTUBEH
Puc. 39.1. Bbl6pochbl MPOMbILLNEHHBIX Mpea- Puc. 39.2. [onnmepHble maTepuasnbl nun-
NpUATAA NPeACTaBAAIT Yrpo3y ANA OKpy»Ka- TeNlbHOE BPeMs COXPaHAITCA B MouBe

owen cpepbl N 3arpAsHAIT OKpYyXKalollyto cpepy



§39. I'Ipl/lpongle N CUHTETUYECKNE OpraHn4yeckne coefnHeHnA

Puic. 39.3. HenoAKOHTPONIbHOE U U30bITOYHOE KCMONb30BaHNE XUMUYECKUX CPeacTB 3a-
WNTbl PAcTEHMIN, B YaCTHOCTN MeCTMLMAOB, NPUBOAUT K 3arpA3HEHNIO He TONbKO MOYBbI, HO
N TPYHTOBbIX BOf, PeK 1 MOpPen 1 NpeacTaBiaeT yrpo3y ANA XMBbIX OPraHW3mMoB

B Oopb0e ¢ MaIAPUHAHBIMI KOMapaMU W BPEAUTENSAMU XJIONYaTHUKA, COU
u apaxuca. Ho oH o0jslajaeT KaHIIEPOTeHHBIM M MYyTareHHBIM IeliCTBUEM.
Hnsa orpaBienusa pocrarouHo 10—-20 wmr. ITosromy T samperteH s
HCIIOJb30BAaHMSA BO MHOTMX CTpPaHaX MHpA, BKJIOUAA YKpauHy.

s sarmuTel okpysxaorei cpeabl or CO3 Opranusariusa O0beuHeHHBIX
Hanuii nHEMIIIEpoBaia MUPOBYIO IIPOrpaMMy II0 XMMHUECKOM 0e30IIacHOCTH,
pesyabTaToM KoTopoii B 2001 rogy B Crokroabme ObLIO mIoamucanue Koupew-
muu mo CO3. B cooTBeTcTBUM C HEM, 3aIIPEIleH0 IPOM3BOJCTBO U HCIIOJIB30-
BaHWEe OBEHAAIATA XWUMHUYECKUX BEIECTB (TaK HA3LIBAEMOU «TPASHOMU MIO-
JKMHBI BeIllecTB»). YKpauHa patuduriupoaia sty Kousernmnuoo B 2007 romy.

Ho nas coxpamenus: OKpysKarolneil cpeabl OJHUX 3ampeToB Majo. He-
00X0IMMO MOLEPHU3UPOBATEH IIPOM3BOJCTBA, BOILJIOIIATh B KM3HbL HOBBIE
TEeXHOJOTMHU OUYMCTKU OTXOI0B MU 0e30TXOmHbIe TexHosoruu. To, Kakoi
3emisa oymer uepes 50—100 jger, saBucut ot Hac!

A
l s\ KnioueBasa npen
I'Ipmpongle opraHunyeckne coegnHeHnA copepkatcA B NPUPOAHbIX O6'beKTaX,
a CUHTETMYEeCKMe BellecTBa B MPUPOAE He BCTPEUAOTCH, MX MOMYYaloT UCKYC
CTBEHHO, 1 4aCTO OHU ABNAKTCA NCTOYHUKOM 3arpA3HeHNA Opr)KaIOLLleVI cpenbl.

Q KOHTpOII bHbl€ BOMNPOCDHI

481. Kakne opraHnyeckme COefUHEHWA Ha3biBalOT MPUPOJHbIMU, @ Kakue —
CMHTEeTMYeCKMMU? Yem OHM oTnunvatoTca?

482. MoryT N CUHTeTUYECKNe OpraHnyeckrie coeHeHUsA BCTpeYyaTbCaA B Npu-
poae?

483.lepeuncnnrte n onuWnNTe NPUMeEHeHne NPUPOAHbIX U CUHTETUYECKUX Op-
raHN4ecknx BeLecTs.

484.Kakune BelecTBa Ha3blBalOT CTONKMMYK OPraHUYeCKUMU 3arpasHuTenamm?
B yem 3aknioyaetca npobnema nx ncnonb3oBaHuaA? MNpefnoxmte cnocobbl
3alMTbl OKpY»KaloLwen cpefbl OT 3TUX BeLLecTs.



TEMA 3. HAYAJIbHBIE MOHATUA OB OPTAHUYECKMX COEOVHEHMAX

VA

3afaHnA ana ycBOeHuA maTepuana

485% B [ONONHWTENbHbIX NCTOYHMKAX HangmTe nHpopmaumno o CTOKronbMCKOM
KoHBeHLUM 1 nepeyHe BeLlecTB, OTHOCALMXCA K CTONKUM OpraHnyYecKnum
3arpasHuTenam. Kakme TexHonormuyeckvMe npoueccbl ABAAIOTCA WCTOYHU-
KOM 3TUX BELLYECTB, C KakoW LieSiblo MCMONb3yIoT 3TW BelyecTBa? PeaneH nn
OTKa3 OT MPOM3BOACTBA U UCMONb30BaHMA 3TUX BelecTB? HacKonbKo ak-
TyaNibHa npo6nemMa UCNob30BaHWA 3TOW TPYMMbl BewecTs Ana YKpauHbi?

S Tems yue6HBIX TTpoeKTOB MO Teme «HauambHbIe MOHATHA 06 Opra-
HUYECKUX COeTHMHEHMIX»:

Hcmonp3oBanue mMOJIMMEPOB — BJKOJIOTO-9KOHOMUYECKUN acIeKT.
AJnbTepHATHUBHEBIE MCTOUYHUKU SHEPTUH.

AroTpodosioruad — HayKa 00 9KOJOTMUYecKH 0e30lIacHOM IIHTa-
HUU.

WaroroBienne Mblia U3 MBLIBHOM OCHOBHI.

HccienoBanre XMMUYECKOTO COCTaBa ITUIIU.

XUMUUECKUN COCTaB ;KeBATEJIbHLIX PE3UHOK.

XUMUUeCKU COCTaB CPEACTB IO YXOIy 3a MOJIOCTHIO pTa.
Bropasa kusup Gymarm.

HcrounuKky oprannyecKoro 3arpsasHeHUs TePPUTOPUU OOITMHBI
(MuKpopaiioHa).

IIposepvme ceou 3HarHUuA no meme «HauanvHvie nonamus o6 opza-
HUYeCcKuXx coeOUuHeHUAX», BbLNOLHUE Mecmogvle 3a0arHUsL HaA cailme.



TEMA 4. OBOBLIEHUE 3HAHUX NO XUMUN

§ 40. 3HaueHne XUMMUM B XU3HN obLiecTBa.
Ponb xumumn ana ob6ecneyeHust yCTONYMBOro pasBuTUA

3HayeHne XuMnn B coOBpeEMEHHOM O6LL|,€CTB€

XuMruyecKkue 3HAHUA — 9TO MOINHAA CHJa B pyKaX UeOBeUeCcTBa.
3HaHUE CBOWCTB XMMHUYECKUX BEIIIECTB M CIIOCOOOB UMX IIOJYYEHUA HeE
TOJBKO IIO3BOJISIET M3yYaTh U IIOHUMATh IPUPOAY, HO U MOJIyyaTh HOBHIE,
ellle HeM3BeCTHLIE BeIl[eCTBa, IIpeAIIoiaraTh CyIeCTBOBAHYE BEIleCTB C He-
00XOAUMBIMU CBOMCTBAMU.

Ho xuMusa Takske MOYKeT IPeICTABIATH OIIACHOCTD JJIS YeJIOBEKA 1 OKPY-
sKarorneit cpeabl. VI3BeCTHBIN MucaTe b-(haHTACT W YUYEHBIH-XUMUK A3eK
AsunmoB nucai: «XuMuA — 9TO CMePTh, YIIaKOBaHHAA B OaHKU 1 KOPOOKU » .
1 cxasamHOe cpaBe[JIBO He TOJIbKO AJI XUMUM, HO U JJIA 9JIeKTPUYECTBa,
Paguo3JIEeKTPOHUKY, TPaHCIOpTa. MbI HE MOYKEM KUThH 0e3 BJIEKTPUIECTBA,
HO OTOJIEHHBIA IIPOBOJ] CMEPTEJHHO OIAaceH, aBTOMOOUJIM IIOMOTAl0T HaM
ImepegBUTaThCA, HO MOJ X KojecaMu dacTo rubHyT jaroxu. McmosbsoBa-
HUE YeJOBEYEeCTBOM [JOCTUIKEHUI COBPEMEHHOU HAYKW U TEXHUKU, B TOM
yucjae U XUMUHU, TpedyeT IIyOOKMX 3HAHUIN M BBICOKOU 00Iell KyJIbTypHI.

ToJIBKO OTBETCTBEHHOE, PAIIMOHAJIBLHOE IPUPOLONOJIb30BAHUE MOYKET
CTaTh 3aJIOTOM YCTONUMBOIO PAasBUTUSA HAIllell IUBUIU3AIIUN!

XmmAa B NOBCEOAHEBHOW XW3HU

Bes xumMmum HEBO3MOKHO NPEICTAaBUTh COBPEMEHHBIA OBIT JIIOJEN.
N Be TOJBKO OIIOCPENOBAHHO, Yepe3 MCIIOJb30BaHWE IUINM, OLEKABI,
00yBU, TOIJINBA, KWJIbA, HO U HEIOCPEJCTBEHHO, Uepe3 HMCIOJb30BaHUE
CTEKJIAHHBIX, IJIACTMAaCCOBBIX, (hapdopOBBIX U (hasgHCOBBIX U3AEIUIl, Jie-
KapCTBEHHBIX IIPENapaToB, CPEACTB IJA He3WH(PEKIINU, KOCMETUUECKUX
UBIeNUl, PA3JIUYHBIX KJIEeB, JaKOB, KPACOK, IUIIEBBIX AOOABOK U T. I.

OKoHYAaTEeJFHO BOIILJIM B HAIl OBIT pPa3JIMUHBIE MOIOIIVE CPEACTBa.
Ho xpome MbLIa W IIaMIIyHEN MbI HUCIOJIb3yeM MHOTO APYIUX CPEICTB,
B yacTHocTu orOesimBatesieii. IleiicTBue OOJIBIIMHCTBA U3 HUX OCHOBAHO
Ha CBOMCTBaX XJIOPCOAEPKAIUX COEeIUHEHUMN, ABJIAIONINXCA CUILHBIMUI
okucaurenamu. Ha HeKOTOpPBIX cpeicTBax ykasbiBaioT «He comepskar
Xuopa». Takue cpencTBa colepsKaT APYrue CUJIbHBIE OKUCJIWTENMN, Ha-
npumep Hartpuit nmepbopar NaBO,-H,0,-3H,0 unu marpuii nepkapboHaT
Na,CO4-1,5H,0,-H,0. jKecTrkaa Boma MOXKeT BbI3BATh IOBPEXKICHUE CTH-
PaJIbHBIX MAaIIWH, ITIOATOMY MBI KMCIIOJIE3YEM CPEACTBA IJIA €e CMATYEHU.



TEMA 4. OBOBLUEHWE 3HAHUI MO XMMWN

Co3,u,aH|/|e HOBbIX MaTepnranoB

CosmaHie HOBBIX MaTepPUAIOB — HE00XOAMMOCTb COBPEMEHHOM JKI3HU.
Matepuanbl ¢ HOBBIMU, YJIYUIIIEHHBIMU CBOMCTBAMH IOJIKHBI 3aMEHUTH
ycrapeBIiiue. HoBrix MaTepnaJjioB Tpe6y10'r 1 BBICOKOTEXHOJIOTMYHEIE OTPpac-
JIN: KOCMHUYECKasa U aTOMHAsA TeXHUKA, dJIEKTPOHUKA. (I mIpakTUIecKux
moTpeOHOCTel HeoOXOAUMMbI MEeTaJLIbl, MOJNMEPhl, KepaMruKa, KpacuTesin,
BOJIOKHA ¥ MHOT'O€ APYToe.

Ocoboe MecTO cpenu HOBBIX MAaTepUAJIOB 3aHUMAIOT KOMIIO3UTHI.
Ilo MmHOruM cBoiicTBAM — IIPOYHOCTH, BA3KOCTH — KOMIIO3HUTHI 3HAYUM-
TeJIbHO IPEBLIIIAI0T TPASUIIMOHHBIE MaTepuabl, 0Jarogapa ueMy moTpeo-
HOCTHU O0IleCTBa B HUX IIOCTOSIHHO pacTyT. Ha co3maHue KOMIIO3UTOB Tpa-
TUTCS Bce OOJIBIIIE PEeCYyPCOB, a TVIABHBIMU HOTPEOUTEIIMU KOMIIO3UTOB
CerofHA ABJSIOTCA aBTOMOOMJIbHAA U KocMuuyecKasa orpacuau (puc. 40.1).

bruomaTtepuansl

C pasBuTMeM MeIUIIMHBI BO3HUKJIA IIOTPEOHOCTH B 3aMeHEe OPraHoOB
U TKaHell B opranuaMe uejioBeka. Marepuasibl, KOTOPbIE MOKHO HCIIOJIb-
30BaTh JJII UBTOTOBJIEHUSA PA3IUUYHBIX UMILIAHTOB, CO3MAI0T B XMMUUECKUX
naboparopuax. MeTtalanuecKue IPOTe3bl IPOCTHI B M3TOTOBJICHUM, OUEHD
MIPOYHBI, XUMUYECKN WHEPTHBI M OTHOCHUTEJHHO JeIlleBbl. [JIABHBIM HeIO0-
CTaTKOM METAJIJIOB SIBJISETCS TO, UTO OHM IIOJBEPraloTCid KOPPO3UU, M3-3a
KOTOPO# CHIM:KAeTCsT MeXaHWYeCKas IIPOYHOCTb, a OPTaHU3M OTPABJSIOT
MOHBI METAJINUECKUX 3JIeMEeHTOB. [[0CTATOYHO MEePCHEeKTUBHBIMU AJIS 13-
TOTOBJIEHUSA MMILIAHTOB SIBJSIOTCS CILIAaBBI TuTaHa (Hampumep, Ti—Al-V).
OHu mpPOYHBIE, OTHOCUTEJIBHO JIETKME U YCTOHUMBBIE K KOPPO3UM.

Ceronus Bce 00JIbIIe MCIIONB3YIOT KepaMuuecKre 0nMonMIIauTel. Ke-
paMuKa — 3aMeuaTeJbHBIM OMoMaTepuas: OHA MIPOYHAA, HE IOAJAaeTCs
Kopposuu. Kpome TOro, xepamMuka He CTHPAETCH, UTO BAYKHO AJIS WC-
KYCCTBEHHBIX CYCTABOB, a TaKiKe XapaKTepuayeTcs 0MOCOBMECTUMOCTHIO.

a 6 8
Puc. 40.1. icnonb3oBaHne KOMMO3UTHbIX MaTepuanoB: YrNepoaHyo TKaHb (YrneBonoKHO)
(a) ncnonb3yloT ANA apMUPOBaHUA AeTaneil BeNnocunesoB U aBToMobunen, n3 cTeknionna-
CTVIKa M3roTaBnMBaloOT Kopnyca 6ainfapok u Hebonblwrx noaokK (6) 1 paxe uenble goma (8)



§ 40. 3HauyeHMe XUMUM B XM3HM obWecTBa. Polb xumun ansa obecneyeHns YCTOMYMBOTO Pa3BUTHA

Puc. 40.2. COBpEMeHHbIe 6|/|omaTepV|anb| NCNONb3yT ANA U3roTOBNEHUNA NCKYCCTBEHHDbIX
CyCTaBOB 1 MHOFOCI)yHKLlI/IOHaJ'IbeIX npoTe3oB KOHeYyHoCTeNn

PauvoHanbHoOe 1Cnosib3oBaHMe NPUPOAHOro Cbipbs

IIpupona xakerca HemcuepmaeMOM KJaJoBOII, M3 KOTOPOM ueoBeUe-
cTBO OepeT HeoOxomuMoe chbIpbe. 3a mociaenuue 20 JeT MOJIe3HBIX WCKO-
MaeMbIX OBLIO MOTpPeOJIeHO OOJIbINIE, UYeM 3a BCIO MCTOPHUIO UeJOBEUECTBA.
B mupe exeromHo moObIBarOT M IepepabaTreiBaroT okoso 100 mupa TOHH
TOPHBIX IIOPoA. MHOrUe ChIPhbeBble HMCTOUHUKHU YK€ KCTOINEHBI, IOITOMY
OCTPO CTOUT ChIpbeBadA mpobJemMa. Y:Ke CerogHs MHOTHUE CTPAHBI MCIBITHI-
BAIOT HEJOCTATOK B OTIAEJbHBLIX IPUPOAHBIX pecypcax. B Ykpauue, Hampu-
Mep, He XBaTaeT He()TU ¥ IPUPOTHOTO rasa.

KomminexkcHoe mcmosb30oBaHME CBHIPhA U OTXOJAO0B — OCHOBA KOMOM-
HUPOBAHHLIX ITPOMBBOACTB (PAa3sHBIX XUMHUECKUX, XUMUUYECKUX C MeTa-
JYPTrUYeCKUMHU U AP.). HeoOxoamMo BHeAPATh 0e30TX0AHbIe TeXHOJOTUH,
T. €. TaKKWe ITPOU3BOJACTBEHHBIE IIPOIIECCHI, IIPU KOTOPBIX OTXOIbI OTHOTO
IIPOM3BO/ICTBA CTAHOBSATCA ChIPbEM (pe-
areHTaMHu) IJIsI APYroro.

HeucuepmaeMbIM HMCTOUYHUKOM CBI-

PbA ABJIAIOTCS IIPOMBIILIEHHBIE U OBITO-

BbIe€ OTXOMBI. 3aJaya XUMUKOB COCTOUT

B paspaboTke MeTOm0B 3(h(HeKTUBHOTO

HWCIOJb30BAHUA TaKUX OTXO0mOoB. IIpu-

MeHeHNe BTOPUYHOTO CHIPbSA JaeT BO3-

MOJKHOCTh OKOHOMUTL IIPUPOIHBIE

ChIpbe U YHEPTHui0, a TaKyKe CHUBUTDL

ce0ecTONMMOCTh IIPOAYKTA, IIOCKOJBKY

pacxofpl pecypcos B 2-3 pasa (a mo Puc. 40.3. Vicnonb3oBaHue
HEKOTOPBIM BUAaM 710 6 pas) MeHb- SHeprocbeperawmx TEXHONOriA
mie, 4eM HPOM3BOACTBO M3 IIEPBUYHOTO 1 anprepHaTUBHBIX MCTOUHUKOB SHep-
CBIPb. HaHpI/IMep, BBIIIJIaBKAa CTaJan MM NMO3BOSINT COKPATUTb UCMOSIb30Ba-
u3 MeTaJytoaoma Tpebyer B 6—7 pas HUe NPUPOAHOrO CbipbA



TEMA 4. OBOBLUEHWE 3HAHUI MO XMMWN

MeHbIIle HepreTUYecKUX 3aTpaT u B 25 pas [ellleBiie, 4eM MHOJyUYeHUe
cTajau U3 PYIbI.

R
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A
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KnioueBasa npgen

Xvmua Bowna Bo Bce chepbl XKU3HM 1 JEATENbHOCTM YenoBeyecTBa. B nosce-
[OHEBHOW XM3HW Mbl UCMOb3YeM MHOMO MPOAYKTOB XUMUYECKOW MPOMbILLIeH-
HOCTW. XMMUA MO3BONAET CO3AaBaTb HOBble MaTepuasbl, He CyllecTBywolyue
B npupoge.

KoHTponbHble BOMpPOCHI

486.Ha3oBuTe NpoayKTbl XMMUYECKUX MPON3BOACTB, KOTOPbIE Bbl MCMOMb3yeTe
B MOBCEAHEBHON XU3HN.

487. MNpviBeanTe NpuMepbl He6NAaronpUATHOrO BAMAHNA XUMUYECKUX BELLECTB
1 TEXHOMOTUI Ha OKPY>KaloLLyto Cpefly Un YenoBeka.

488.0nunwunTe, Kakoi 6blna Obl Bala »U3Hb, ecniv 6bl B HEN He 6blN0 NPOoAYK-
TOB XVIMUYECKOrO MPOMU3BOACTBA.

489. OxapakTepusyite posib XMMUU B CO3[aHNN HOBbLIX MaTePUanoB, B pelle-
HUWN SHEPreTUYECKON 1 CbipbeBOW Npobnem.

3apaHna ana yCcBOeHNA matepuana

490% Y3HalTe y B3pOC/IbIX, €CTb NN B BallEM ropofe, Nocesike, 06nacT Xmmu-

yeckne npepnpuatna. Kakme? Yto oHn npomnsBogAat? Kak OoHW BAUAKT Ha
oKpy»KatoLyto cpeny? MoXeT N1 YenoBeK OTKa3aTbCA OT MPOAYKTOB 3TUX
npowvssogcTe? OTBeT 06OCHYITE.

491% HaiignTe B AOMOMHNUTENbHbIX UCTOYHUKAX MHOPMaLMIO O NPUHLMNaX pa-

LUMOHaNbHOIro npmpoaonosib3oBaHMA N 3HAYEHUN XMW B peanmnsaumnm
3TUX NPMHUMNOB.

§ 41. MecTo XMMnN B cucTeme Hayk

Knaccndumkauma Hayk

YnobHO KJaaccupuiirpoBaTh HAYKMU IO TOMY, B KaKOM «MHPE», T. €.
B KakKoOU o0JlacTu 3HAHUMN «JAeUCTByeT» HayKa. MOKHO BBIJEJIUTH YEThIPE
TaKUX «MHPa»: MUP UAeH, MUP IPUPOALI, MUP KYJIbBTYPhI I MUP YeJOoBeKa
(’KUBHEeHHBbI, WU IpakTuuecKuii). Ilo aTomy KpuTepuio HAyKU T'PYIIIN-
PYIOT B YeThIpe KJiacca: MHTEJJIeKTYaJUCTHUKa, eCTeCTBO3HAHUE, KYJIbTY-
POJIOTHA U TIPAKCEOJIOTHUA.

Humeanexmyaaucmuka Kak IpeaMeT UCIOIb3yeT MUP UAel, TOHATU
0 umncjax, (purypax, meHHocTAX. K TaKMM HayKaM OTHOCSAT MaTeMAaTHKY,



§ 41. Mecto xummu B cucTeme Hayk

dumnocoduio, Teogoruio u Ap. VIHTeIeKTyaabHbIe HAYKU HE CTABAT IHepes
co00ll HUKAKO! IMpakTuUecKoii meau. UHTe IeKTyaJlbHbIe HAYKU «He BOJI-
HyeT», OyOyT IPUMEHATHCSI WX Pe3yJabTaThbl WJIN HeT.

EcmecmeosnaHue Kax KJacCc HaYK MPUHIIUIAAJIBHO OTJINUYAETCS OT
UHTeJJIeKTyaJucTuku. Ero mpeaMmer — IIpUpoOJa, KUBasd W HEKUBad.
EcTecTBO3HAHME BOSHUKAET B IIPOIIECCE CTOJKHOBEHUS UEJIOBEKA C OKPY-
JKaroleil JeficTBUTEeIbHOCThI0. OCHOBA €CTeCTBO3HAHUA — OIIBIT, KOTOPBIHA
mpuoOpeTaT IPU HEIIOCPEACTBEHHOM M3yUYeHUUN O0BEeKTOB WU SIBJICHUM.
ITOT OIBIT HEBO3MOYKHO MHOJYYUTH IIyTeM Pa3MbIILIeHUI.

Kyavmyposozusa o0befuHAET O0IIECTBEHHBIE U UCTOPUYECKUE HAYKU:
COIMOJIOTUIO, UCTOPHUIO, STHOTpAdUIio U Ap.

Ilpakxceonozus o0ObeqUHAET HayKU, HAIpaBJIeHHbIe HA TPaKTUUECKOe
IpuMeHeHle, UX eIlle Has3bIBaloT IpUKJamHbIMU. IIpukiaagHble (pusuka,
MaTeMaTUKa, XUMUS, ICUXOJOTUA U AP. IPUMEHSIOT IOJyUeHHbIe 3SHAHUS
TaMm, Te 9TO TOJHKO BO3MOKHO. K TpaKCeoJOTHMM OTHOCAT TaKiKe 9KO-
HOMUKY, HeIaroruKy, IOJUTOJIOTHUIO, IOPUCIPYASHIINIO U IPyrue HAYKH,
KOTOpBIe peaju3yIoT OOIIeNPUHAThIE WKW 3HAUMMbIe IIeHHOCTU IIPHU II0-
MOIIIM HAYYHBIX METONO0B. B oT/imume OT eCTeCTBO3HAHUS, IIPAKCEOJOTU
Cy0BeKTMBHA — IMIpPUMeHeHWe 3HAHWUI MOKeT ObITh IIPOTHUBOIOJIOMKHBIM.
Hanpumep, xuMunuecKkue 3HAHUS MOTLYT OBITh HCIIOJIB30BaHBI JJIS CO3-
IaHUSA COBPEMEHHBIX JIEKapCTB MUJIM, HA000POT, XMMHUUECKOTO OPYIKUAI.

MecTto xumun cpean eCTteCTBEHHbLIX HaAYK

XuMus — OfHaA M3 eCTEeCTBEHHBIX HAYK, T. €. HAyK, M3y4alonux 00b-
eKTBHI U SBJIEHUA MPUPOAbI. Bce ecTecTBeHHBIE HAYKU W3YYaIOT IIPUPOAY,
HO C pasHbIX cTopoH. Tak, HampuMep, OAHO U TO K€ TeJIO MOYKEeT MU3ydaThb
U XUMHs, 1 GusnKa, u actpoHomMus. Ho AJA XuUMUU IIPEKAEe BCETO BarKeH
XUMUUYECKU COCTaB Teja U IMpeodpa3oBaHUs, KOTOPbIE C HUM MOTYT IIPO-
ucxoauTh. IIOCKONBKY B XUMUYECKUX PEAKIUAX AAPA aTOMOB He MEHAIOT-
cd, a IPOUCXOAUT TOJBKO IEPECTPONKA 3JIEKTPOHHON CTPYKTYPHI aTOMOB
U MOJIEKYJI, TO IJIsI XUMUU MOYKHO IIPEIJIOKUTH CJIeAYIoIllee oIpeeseHue:

.\ XrMmna — Hayka 0 npeobpa3oBaHMAX BELLECTB, CBA3AHHbIX C N3MEHEHNEeM
C.J
¢ SNEeKTPOHHOIO OKPY>XeHUA aTOMHbIX Agep.

CoCTaBHBIMH YACTAMK XMMHUECKUX BeIeCTB ABJIAIOTCA XUMHUUECKIe
YACTHIILI: ATOMBI, MOJIEKYJIBI U MOHBI. VX pasmepsl — okoso 10710-1076
(puc. 41.1, c. 236). O6'bEKTBI OOJNBINNX U MEHBIINX PAa3MEPOB M3yYalOT
IpyTHe ecTeCTBeHHbIe HAYKU.

Xumus, usyuad aTOMbI, MOJIEKYJIbI, XMMHUECKHe BeIl[eCTBA U WX B3a-
UMoeHCTBIA, HOMKHA B ITOJHOM 00beMe MCIIOIb30BATh 3aKOHBI (DABUKM.
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Puc. 41.1. ConocTaBneHne pa3mepoB MPUPOAHbIX OOBEKTOB 1 Hayk,
KOTOpble VX M3yyvatoT

B cBom0 ouepenn, OMOJIOTUA U T'€O0JOTHUA, U3YUYaAsd CBOU O0BEKTHI, HOJIMKHBI
OpaTh Ha BOOPYKeHHe M XUMUYEeCKMe 3aKOHBI.

Eme B XVIII Beke ¢BA3b XUMUU U (PUBUKU 3aMETHUJ W MCIIOJIH30BaJI
B cBoeii pabore M. B. JlomoHOCOB, nmucasiuii: « XUMHUK 0e3 3HaHUS (pu-
3UKU MOLO00EH UeIOBEeKY, KOTOPBIM JOJIJKEH BCe MCKATh Ha OM[ylb. W oTu
IBe HayKHU TaK B3aMMOCBA3aHLI, UTO APYr 0e3 Japyra COBepPIIeHHBIMU
OBITH HE MOTYT».

CTpyKTypa XMMNYeCKON HayKu

B coBpeMenHOI XMMUM BBIAEJSIOT II0 KpalHel Mepe HIATL pasmesoB:
HEOPraHWYEeCKYI0, OPTaHUYECKYI0, PUBUUECKYI0, aHATUTUYECKYIO U XUMUIO
BBICOKOMOJIEKYJIAPHBIX coequHeHU. KasKkAbIii U3 9TUX Pas[esioB TaKKe pas-
OUT Ha CaMOCTOSTEeJbHbIE TUCIIUILINHEI (cxema 7). IHOTA TaKyKe BbIJeJs-
IOT OOIIYI0 XMMUIO, TPeIMeT N3yUeHnsT KOTOPOM TeCHO CBS3aH C HEOPTaHU’-
YeCcKOIl XUMueli: XUMUUeCcKHe 9JIeMeHTbl, 00pa3soBaHHbIe MU IPOCTEHIIIe
HEOpTaHMUYECKUe COeINHEHUA U o0Inre (hU3nUYecKre U XUMUUYEeCKUe 3aKOHBbI.
OpHaKo YeTKUX T'PAHUIl MEKAY OTAeJIbHBIMH pasieaMu He CYIIeCTBYeT.
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Cxema 7. CTpyKTypa XMMHYECKOH HAYKH

MaTtematnyeckaa xmmus, Xumua kapbupos, uHTEpMe-  XMMUs NPUPOAHbLIX CoeAnHe-
XVIMUA ra30B, TeopeTnyeckaa  TaIMgOB, KOMMNEKCHbIX CO-  HUW, HedpTexmmms, buoxmmms,
XUMUA e[IHEHUI, reoXnmmna dapmxmms
O6wasn Heopranunueckasn OpraHunyeckas
4 ) A
XUMunA
v } v
dusnyeckasn | | AHanuTnyeckan Xvimuna BbicOKomone-
KYNAPHbIX COeANHEHNN

ONEeKTPOXUMUA, KNHETHKA, Xumunyeckasa meTponorus,
TepMoANHaMU1Ka, KOSSTIouaHas, XnMmnyeckas gmarHocTmka XuMuisi MONMMEpPOB, XMUA
KBaHTOBasA, KPUCTaNIOXUMMA 6esnkos

Ina coBpeMeHHOW XMMUU XapaKTepHa WMHTerpanusd ¢ APYTUMU Ha-
yKaMu, O0sarozaps 5TOMY BO3HUKAIOT HOBBIE ee pa3feJibl.

B3anmocBasb xummn n Gpr3nKn

Oco0eHHO MHTEHCUBHO PAa3BUBAIOTCA B3BAMMOCBA3U MEXKAY XuMuei u Qu-
sukoii. Ha pasHbIx sTamax cBoero pasBuTusa (pusmra ObLIa IJIA XUMHUU WC-
TOUYHUKOM Pa3JINYHBIX TEOPETUUYECKUX KOHIIEIIINH, OKa3biBasd SHAUNTEIHLHOE
BIUAHVE Ha ee pPasBuTHe. UeM CJOoKHee CTAaHOBUINCH XUMUUYECKUE dKCITe-
PUMEHTHI, TeM OOJIbINIe anHapaTyphbl U (PU3UIECKUX METOIOB MCCIeIOBAHUN
oHu TpeboBasu. [1a nsMepeHna TEIIOBLIX 3(MEKTOB peaKIuii, IPOBeIeHUA
CIIEKTPAJILHOTO U CTPYKTYPHOI'O aHAJN3a, U3YUYEHUS H30TOIOB U PaIuo-
AKTHUBHBIX XUMHUYECKUX 9JIEMEHTOB, KPUCTAJINUYECKUX PEIIeTOK BeIecTs,
MOJIEKYJIAPHBIX CTPYKTYP HEOOXOAMMBI CJIOKHBIe (YU3UUYecKre TpuOopbl —
CIIEKTPOCKOIIBI, Macc-crueKTporpadbl, BJIEKTPOHHbIE MUKPOCKOIIBI U Ip.

CoBpemenHasi (pusuKa CIocoOCTBOBAJIa MBYUEHUIO IMIPUPOALI XUMUUE-
CKO#l CBsI3U, OCOOEHHOCTEIl XMMUYECKOTO CTPOEHUs MOJIEKYJ OpTraHuue-
CKUX W HEOPTAaHWUYECKUX COeIUHEHUI.

Ha rpanune Gusuky 1 XMMUM BO3HUK HOBBIA pas3fes XuMuu — (Qu3u-
yeckass xuMus. I[IpeqMeTroM ee M3yueHUs SABJISIOTCA CTPOEHME W CBOICTBA
MOJIEKYJT XUMHUUYECKUX COeIWHEHWI, BANSHUE PAa3JUUYHBIX (PAaKTOPOB Ha
YCJIOBUS TPOTEKAHUA XUMUYECKUX peakinii. PusnuecKkas XUMUA CETOTHS
sABJIsieTcA 00IleTeopeTUYecKUM (PYHIAMEHTOM BCell XUMUUECKOil HayKu. Ee
TeoOpuM UMeIOT GOJIbIIToe 3HAUEHUE JJIS PA3BUTHUSA HEOPraHWYeCcKOIl M, 0CO-
0eHHO, OPraHUYECKON XUMUU.
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B nepBoii mosmoBuae XX Beka c(popMUPOBAJICA HOBBIN pasaesa GpusmKy —
KBaHTOBasI MEeXaHWKAa, JIEKTPOHHAS TEOPUS aTOMOB U MOJIEKYJI, KOTOPBIi
O3’Ke CTaJIM HA3bIBATh XUMMUECKO! (pusmiroii. OHA M3ydyaeT B3aWMOCBA3b
W B3aMMHBIE IIPEBPAIeHUA XUMUYECKON M CcyO0aTOMHOH (OpPM SHEPIUu.

BsanmocBa3zb xumnmn n 6ronorumn

BsaumocBA3u XxuMuu ¢ OGMOJIOTHEH CIIOCOOCTBOBAIO CTAHOBJIEHNE OPra-
HUYecKol xumuu. PagBurue HayKU a0 BO3MOYKHOCTD €TAJIBHO UCCIIE0-
BaTh CTPOEHUE U COCTAB JKUBOU KJIETKU, XUMUUECKHE ITPOIIECChI B JKUBBIX
OpraHmM3Max, IT03BOJINJIO BHIABUTH B3BAMMOCBS3h MEXKAY OMOJIOTUUECKUMU
GYHKIUAMEU OPraHW3MAa U XUMHUUYECKUMU DPEaKI[UIMU.

Takue cBoiicTBa KMBOTO, KaK POCT, Pa3MHOKEHUE, IIOABUKHOCTD,
CIIOCOOHOCTH pearnpoBaTh Ha W3MEHEHWs BHEITHeH cpeabl, CBSI3aHBI
C OTIpeJeIeHHBIMU KOMILJIEKCAMY XWMWUUECKUX IIPEBPAIeHUH B KJETKaX.

3HaueHre XUMHUU B OMOJOTMUYECKUX HCCJIEOBAHUSIX UPE3BBIYANHO Be-
auko. MmenHo 6sarofaps XUMUM ObLIa PACKPHITA POJIb XJIOPOMUIIA KaK
XMMHUUECKON OCHOBBI (hOTOCHHTE3a, I'eMOIrJIOOMHA KaK OCHOBBI IIPOIECCA
IbIXaHus. Bplja BhICHEHA XUMUYECKad IPUpoja Iepefadyr HePpBHOTO BO3-
Oy KIeHUs, OIpeesieHa CTPYKTyPa HyKJIENHOBBIX KUCJIOT 1 Ap. OKasaaoch,
YTO BCe (PYHKIIMU U IPOIECCHI, TPOUCXOMSAINNE B JKUBOM OPraHN3Me, MOXKHO
UBJIOKUTDH SA3BIKOM XUMUU B BHUIE KOHKPETHBIX XUMUYECKUX PeaKIUii.

Ha rpanuiie 6mosioruu, XUMUU U PUSUKYU BOSHUKJU CIEAYIOINe Ha-
yKU: OmoXuMus — HaykKa o0 o0MeHe BeI[ecTB U XUMUUYECKUX IIPoIleccax
B JKMBBIX OpPrammsMax; OMoopraHuyecKas XUMHS — HayKa O CTPOEHUWH,
byHKIUAX 1 cumocobax CUHTEe3a COeTUHEHUI, U3 KOTOPBIX COCTOAT KUBbIE
OpraHm3Mbl; (QUBUKO-XUMHUUecKasa OMOJIOrUA — HAYKa 0 (PYHKIIMOHUPO-
BaHUU CJOKHBIX CHCTEM Iepegadyy nH(GOPMAIUN W PeryaiunpoBaHuu Omo-
JIOTUYECKUX IIPOIIECCOB HA MOJIEKYJISADHOM YpPOBHe, a elile 6uodusuka,
bro(dusmueckasa XUMUA U paguaruoHHas OMOJIOTUA.

A
;_C?\ KnioueBasa unpgen

Bce ectectBeHHble HaykKn M3y4yaloT npupody, HO KaXpgaA co cBoen CTOPOHDI.
Tonbko o6beanHEHME BCEX 3HAHWIN BOEAUHO CO3AaeT LEeSIOCTHY0 KapTUHY MUpa.

0 KoHTponbHble BONpPOCHI

492.puBeante M3BeCTHble BaM OMpeAeneHnsa Hayku Xumuu. Yto asnaeTca
npegMeTom M3yyeHna Xmmumn?

493. Mo KakoMy MPUHLMNY KNaccupuumpyoT COBPEMEHHbIE HayKn?

494. KaKkne HayKn OTHOCATCA K eCTeCTBEHHbIM?

495. Y10, N0 BaLIEMY MHEHWIO, U3YYalT OMOXUMNKA, KOCMOXMMMS, FeOXMMUS,
arpoxXMMmaA, KPUCTaIOXMMUA N aHaNUTMYecKasa Xummna?
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496. KakoBbl OCHOBHble 3afauun Xumunmn?

497. Ha3oBUTE, YTO ABNAETCA 0OBEKTOM U3yUeHus: a) acTpoHomuu; 6) 6uono-
ruy; B) reorpadum; r) dusmkn. B yuem nposasnaeTcsa cBA3b Mexay npeame-
TaMu M3YYeHUs 3TUX HAYK U TeM, YTO U3ydyaeT Xumma?

498.B yem 3aknoyYaeTCcA B3aMMOCBA3b XUMUWN C APYIMMU eCTeCTBEHHbIMU Ha-
yKamu?

499. MNpoaHanunsmpyinte puc. 41.1. ConoctaBbTe pasmMepbl yKa3aHHbIX Ha HeM
00BEKTOB C HayKaMu, KoTopble KX u3yyatoT. [MpuBegute npumepbl 06b-
€KTOB, OAHOBPEMEHHO ABMAWUXCA NPefMETOM WU3YyYeHUA PasfInyHbIX
€CTEeCTBEHHbIX HayK.

500. Kak Bbl cumTaeTe, YTO ABMAAETCA NPeAMETOM M3YyYeHUA XUMUYeCKUX AUC-
LUUNAWH, NePeUYnCneHHbIX Ha cxeme 77

§ 42. Xumnyeckaa Hayka B YKpauHe

Ocob6eHHOCTM COBPEMEHHOWN HayKu

Harmr mup ouenb 0bIcTpo MeHsAeTcAa. Eciu cpaBHUTH YHCJIO0 OTKPBITUHN
BO BcexX HaykKax, caemaHHbIX B XVIII Beke, ¢ OTKPBLITUAMU 3a IIOCJTEIHEE
IecsATUJeTHe TOJbKO B OPraHNYECKOM XUMWM, TO IPEUMYIIEeCTBO OyIer
3a HamuM BpeMeHeM. CoBpeMeHHAsA XUMUA CYIIECTBEHHO OTJIMYAETCS He
TOJBKO OT TOIi, uTo Oblma 100 mer masan. Jlaxke 30 jer Hasanm yueHbIe
paboranau coBceM Imo-apyromy. KoHeuHO, 3aKOHBLI IPUPOILI HEe M3MEHU-
JINCH, HO CYIIECTBEHHO M3MEHUJINCH CIIOCOOLI IIPeACTaBIeHNA 1 00padoTK;
XUMHUYECKON MH(POPMAIUN.

Puc. 42.1. CoBpemMeHHaa xummyeckaa nabopatopua
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Biaromapss KOMIObIOTEpU3AIUM HAYKU IIOSBUJIACHE BO3MOXKHOCTH HeE
TOJIBKO HAaOMPaTh ¥ PACIPOCTPAHATH TEKCTHI, HO TaKsKe AejaTh HaTJIs[I-
Hble mpeseHTanuu. CerogHs CyIIeCTBEHHO 00JeTUUJICA IIPOIeCcC PerteHu’s
3a71a4 TEOPETUUECKO! XWMHUM, PACUETOB TE€OMETPUU CJIOKHBIX MOJIEKYJI,
MOJeJIUPOBAHUS XUMUUYECKUX U (PU3NUYECKUX IIPOIECCOB IIPHU JIF000H TeM-
mneparype u maBiaeHun. Pasymeercs, pacueTHble (pOPMYIbl OBIIN N3BECTHBI
maBaHo. Ho emre 30 JieT Haszaj HYKHO OBLIO 3a HECKOJIBKO MeECSAIIEB 3a-
HUMATDh OUepelb, UTOObI BOCIIOJIb30BATHCA KOMITbIOTEPOM (KOTODBII TOTIa
MOT' 3aHMMATh HECKOJILKO dTaKeil), M ele HeAesJl0 JKAATh Pe3yJbTaTOB.
A cerogHs 11000# KOMIOBIOTEP CIOCOOEH perraTh TaKWe 3aJaul 3a MUHYTHI.

C onmoi#i CTOPOHBI, TeXHUUECKOE Pa3BUTHE 3HAUUTEIbHO OOJIErdHJIO
IOCTYIl K mHMopMamnuu u ee oopaboTrke. C Apyroii — OTPOMHBIH 00BeM
HayuYHO! mMH(MOPMAIMU IIPEBHIIIAET CIOCOOHOCTH UeJOBEKA ee OCO3HATH,
YTO IPUBOAUT K CYXKEHHUIO HAYUYHBIX MHTEPECOB.

MoKHO BBIZEJIUTH CJEAYIOI[e 0COOEHHOCTH COBPEMEHHON XMMUMN:

* Y3Kas CIeruaJns3anus YYeHbIX: 3HAHUM HaKOILJIEHO CTOJbKO, YTO HU
OIVH XMMHUK HE MOYKET OBITH CIIEI[MAJUCTOM B PAsHBIX pasfesiaX XUMUHN
u J11000€e McceToBaHue OJKHO MMPOBOAUTHCS KOJJIEKTUBOM CIEI[UATNCTOB
W3 PasHBIX WJIW CMEXXHBIX OTpacjeil;

* yBeJIMUEHVE TEeOPEeTHYEeCKUX HCCJENOBAaHUi: Oyarogaps KOMIILIO-
Tepusaluy HayKM YacTO HeT HeOOXOAMMOCTH MPOBOAUTH TOT WJIW HHOM
9KCIEePUMEHT, UYTOObI ITOHSATh, COCTOUTCA OH WM HeT. JacTo JOCTATOUHO
CMOJIeTUPOBATDH IIPOIleCCHl Ha KOMITBIOTEPE, a 3aTeM ITPOBECTHU TOJBKO TY
peakIuio, KoTopas peajibHO OyJeT IPOUCXOLUTD;

+ GOJIBIIIME 3aTPAThl HA MCCJIEMOBAHUA: COBPEeMEHHAasI XUMUS TpebyeT
3HAYUTEJbHBIX (prHaHCOBBIX pecypcoB. Eciam 200 jer Hazax ajgda obopy-
MOBaHUA JIa00PATOPUU JOCTATOYHO OBLIO 3aKYIUTHh PEAKTUBBI, TOCYIY
U YCTAaHOBUTH €YU JJIs HArpeBa, TO CETONHA Heab3sa 000iTuCh 6e3 COBpe-
MEHHBIX JOPOTOCTOSAIIUX IPUOOPOB IJIS M3MEPEHUs PasIUuUYHBIX CBOMCTB
BeIIeCTB: CIIEKTPOB IIOTJIONeHUS, AAePHOT0 MAarHUTHOTO Pe30HAHCA, CIIeK-
TPOB MBJIYyUYEeHUS, XPOMATOTPaMM U IP.

CTaHOBNEHME XMMNYECKOWN HAayKu B YKpanHe

Hcnonb3oBanre HEKOTOPBHIX XMMUUYECKHX B3HAHHN HA TEPPUTOPUU
VKpauHbI IPOUCXOAUIIO €Ille B APEBHOCTH U OBIIO CBA3AHO C BBHIMLJIABKON
MeTAJIJIOB, WU3TOTOBJIEHMEM KepaMWUKHU, IIopoxa u T. . Ho Kak Hayka
XUMHIs Hauaja pPasBUBATLCA OTHOCUTEJBHO HeJaBHO, ¢ Hauajda XIX Beka,
C pasBUTHEM HaYYHBIX II€HTPOB.

IlepBble HayuyHBIE HCCIEJOBAHUSA B OOJACTH XHUMWHU CBS3AaHBI C OCHO-
BaHUeM XapbKoBcKoro yHuBepcurera (1804 r.), B KOTOpOM HauMWHAaJ CBOU
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a 6
Puc. 42.2. XapbKOBCK/I HaLMOHabHbIN yHUBepcuTeT nmenn B. H. KapasuHa:
a — nepBbIii KOpNyC yHUBepcuTeTa, 1804 r. (6bIBWIMI ry6epHaTOPCKUA ABOpEL);
6 — COBPEMEHHbBIN BUJ MMaBHOro Kopryca

ucciaenopauusa B. Kapasun. B pasubie rogsl XIX Beka pasBUTHE XUMUU
B XapbKoBe 0b110 cBsa3ano ¢ H. BekeToBbIM (TEPMOXUMUS 1 TEOPUS PACTBO-
POB, OTKPBILJI PN aKTUBHOCTU METaJLJI0B), A. OJIbTEKOBBIM (OpranmuecKas
xumnus), A. JlauuneBckum (pusuosorndyeckas xumus), A. ITammaguHbiM
(buoxumu ).

B ocroBarnoM B 1833 rony KueBcKkoMm yHUBepCUTETE XUMUUECKUE HC-
caemoBanusa npoBoauau H. Kaaupaep (ssieKTpoauTryecKas TUCCOIUAIINA),
. Muxaiinenko u A. CnepaHckuii (Teopus pactBopoB). McciemoBaHu-
AMU B KOJUIOMTHOW xmmuu 3aummasuchk V. Bopmos m A. JlymaHCKUi,
KOTOPBIN MepPBBIM HAYaJ YNTATH JEKIIUU II0 9TOi mucounauHe. Taxixe
B KueBckoMm yHumBepcuTeTe c(opMHpPOBaach MOIIHAA IIKOJA XUMHUKOB-
OpraHuKoB Ojaromaps aeareiabHoctu I1. AnexceeBa, H. ByHre u BcemupHo
usBecTHOTo C. PehopmaTckoro, KOTOPBIHA MCCJIEOBAJ HOBBINA TUII PEAKITUHA
C yJacTHeM OpraHMUYecKUX KUCJOT (peaxkiusa PedopmarTckoro).

a 6
Puc. 42.3. Kneckuim HaumoHanbHbI yHUBepCUTeT MMeHn Tapaca LlieByeHKo:
a — ¢otorpadus XIX B, 6 — COBPEMEHHDBIN BUA MABHOMO «KpPacHOro» Kopnyca
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a 6
Puc. 42.4. JIbBOBCKUI HaLMOHasbHbIA YHUBEpCUTET UMeHn ViBaHa ®paHKo: a — rnaBHbIi
Kopnyc (6biBWwMIA fom lanuukoro ceimMa); 6 — HayuyHas 6MbnmoTeka yHUBepCUTeTa, OfHa 13
CTapenwmnx B YKpavHe

Bo JIpBoBcKOM yHUBepcuTeTre ¢ cepeanubl XIX BeKa OIBITHI IT0 aHAJI-
TUUecKoi xumumu mnpoBoguia JI. Ilebann, mo obIeir u ¢apMaleBTHUECKON
xumuu — B. PangsummeBckuit, mo ¢usuueckoint xumum — C. Tosnmouka,
mo opraHuyeckoi xumuu — B. Kemyna u 9. JIlunaemax.

PaszButuio xumum B OmeccKOM YHUBEPCUTETE CIIOCOOCTBOBAJU Ta-
Kue BbIjapmuecsa XuMuku, Kaxk II. Memukumsuiau u H. SeaumHCKUH
(oprarmueckas xumus), ®. IlIeemor (KoymougHas xumusa), A. CaxaHoB
(saekTpoxumus), JI. [Inucap:xeBcKuil (OKUCIANTEIHHO-BOCCTAHOBUTEIbHBIE
peaknuu) u W. 'opbaueBcKuii (0uOoXUMMUsI).

TakKe CTOMT OTMETHUTH IIEPBOTO Ipe3ueHTa Y KPauHCKOU aKaJeMUuu
HayK, BceMupHO udBecTHOro Birammmupa MBanoBuua BepHaackoro, KoTo-
PRIl cTaJl ocHOBaTeJeM HOBOTO pasiesia HAYKH OMOTeOXUMHUN W aBTOPOM
yueHusi o buocdepe u HOOC(hepe.

a 6
Puc. 42.5. Opgeccknii HaumoHanbHbIN yHUBepcuteT nmenn W. . MeyHnkosa:
a — TNaBHbIN KOPNyC; 6 — XUMUYECKUIN daKynbTeT
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XvMunyeckas Hayka B COBPeMeHHON YKpauHe

CeromHa XxuMusA — OJHA W3 Ba’KHEWIIIMX €CTECTBEHHBIX HayK. Pop-
MaJIbHO XUMUYECKYIO HAYKy PasAesaioT Ha YHUBEPCUTETCKYIO U aKaJeMu-
YEeCKYyI0. Y HUBEPCUTETCKAS HAYKa — 9TO MCCJIEJOBAHNA, KOTOPhIE ITPOBOJAT
B BBICIINX YUeOHBIX 3aBefleHIAX (YHUBEPCUTETAX) CUIaMU IperogaBaTeeii,
aCIIMPAHTOB U CTYAEHTOB. B yHUBepcUTETaxX IJIABHBIM 00pPasoM IIPOBOJAT
dyHIamMeHTaIbHBIE MCCJIeOBAaHUS, HATIPABJIEeHHbBIE Ha PeIlleH1e OCHOBOIIO-
JIaTaIoINX BOIIPOCOB, CBA3SAHHBIX C (DOPMYJIMPOBKOI TEOPUI M TUIIOTES.
KpynHble XxuMuuecKue IITKOJIbI CYIIIECTBYIOT B YHUBepcuTeTax Kuesa, JIbBo-
Ba, XapbkoBa, Omgeccel, Yepkacc, YepHoBI1IOB, [[Hempa, Y:Kropojga u Ap.

Hpyras cropoHa HayKM — aKaJeMuUYecKas, I'Jle MCCJIeJOBAHUA IIPO-
BOAATCA B yupesxaeHuAx Harmmonambuou arkagemuu Hayk (HAH) Vrpan-
Hbl. B crpykTrype HAH Vkpaumnbl paboTaeT MHOIO HAyUYHBIX 3aBeIEHUI,
Cpelu HUX U Te, KOTOPHIE CIEIUATUSUPYIOTCA HA XUMHUYECKUX WCCIIENO-
Bauuax: UHcturyt opranndeckon xumuu (Kues), MHcTuTyT (hrismueckoit
xumun nmeHu JI. B. IIucapsxeBckoro ([uenp), Pu3MKO-XUMUYIECKUN WH-
crutrytr umenu A. B. Borarckoro (Ozmecca), THCTUTYT XUMUU BBICOKOMO-
JeKyaapubeix coeguHeHuin (Kues), MHCTUTYT 00Ileli U HeOpPraHUYECKOM
xumuu umenu B. U. Bepuagckoro (KueB), UHCTUTYT OHMOXUMUU WMEHU
A. B. Ilannaguaa (Kues), THCTUTYT KOJIJIOUTHON XUMUU U XUMHUU BOIBI
umenu A. B. Iymamckoro (Kues), MHCTUTYT (PUBUKO-OPraHUUECKON XU-
muu u yraexumuu mmvenu JI. M. JlurBunenko (KueB), MHCTUTYT OUMO-
opraanyeckoil u Heprexumuu (Kues), HCTUTYT OMOKOJIJIOUIHON XUMUU
nmeru P, J[. OBuapenko (Kues), UHCTUTYT XUMUU MOBEPXHOCTU MMEHU
A. A. Yyiiko (KueB) u MHCTUTYT MOHOKpPHUCTAJIOB (XapbKOB).

YKe TOJBKO IO HA3BAHUAM JTUX WHCTUTYTOB MOYKHO IIPEJCTABUTH
chepy HayUHBIX KCCJIEJOBAHUI, KOTOPble B HUX IIPOBOAAT. AKageMuue-
CKUe WHCTUTYTHI ABJAAIOTCA aarMaHaMu QyHAAMEHTAJIbHBIX U IPUKJIALT-
HBIX HAyYHBIX HCCJENOBaHMUIl. B HUX paspabaTbIBaiOT HOBBIE, COBPEMEH-
HBIe MaTepuajbl, (PJIyOpecleHTHbIE COeIUHEHUA AJIA DKCIPECC-aHAJIN30B
IIOYB, BOJABI U OMOJIOTO-MEIUITMHCKUX MCCJIETOBAHUN, MTPOBOIAT MCCJIE0-
BaHUSA B 00JIACTU CYIIPAMOJIEKYJAPHON XUMHUU U HAHOXUMUMU.

CienyeT OTMETUTh, UTO OYE€Hb BAYKHBI MCCJEIOBAHUA B IPUKJATHOMN
XUMUU, OJarogapsa KOTOPBIM paspadaThIBAIOT HOBBIE TEXHOJOIMU JOOBIUM
MOJIEBHBIX MCKOIIAeMBIX, IIepepaboTKy He(TH, HOBbIE METOILI MEeTAJLIYpP-
TUUYECKOTO IIPOM3BOJICTBA U ApP. 3aCHyKUBAIOT BHUMAHUA W JOCTUIKEHUSA
MHPOBOTO YPOBHSA B YCOBEPIIIEHCTBOBAHNY T€XHOJOTUU CO3JAHUA IPOIYKTOB
OBICTPOrO IIPUTOTOBJIEHUA, CUHTE3a OMOAKTUBHBIX KEPAMUUECKUX MaTepu-
aJIOB JJIsT MMILJIAHTOB M BOCCTAHOBJIEHMS KOCTHOM TKaHU. HemaBHo B MH-
CTUTYTEe MOHOKpPUCTAIOB (Tr. XapbKOB) IIPE3EHTOBAJM HOBBIN MaTepuas
Ha OCHOBE MCKYCCTBEHHOTO camndupa, KOTOPBIA MO IMPOYHOCTH B TPU pasa
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a 6 8
Puc. 42.6. Mpopykumna HTK «MHcTuTyT moHoKpucTannos» HAH YkpanHbl (r. XapbKos):
CUMHTUNALMOHHbIE MaTepuanbl ANA Na3epHbIX YCTPOWCTB () M aTOMHbIX peakTopos (6); 13
MOHOKpUCTannoB candupa n3rotaBamBaoT OPOHNPOBAHHOE CTEKNO ANA CPefCTB HaBedeHUsA
1 6poHemalwH Boopy:keHHbIX cun YKpauHbl (8)

IIPeBBIITIaeT OPOHUPOBAHHOE CTEKJO0. Takike IIPe3eHTOBATIN CBEPXTOHKUE
MJIACTUHBI U3 TePMAaHUA IJIA COBPEMEHHBIX TEIJIOBU3OPHBIX IIPUOOPOB.
TakumMu MaTepuajlaMU yKe OCHAIAI0T YKPAWHCKYI0 BOEHHYIO TEXHUKY.

A
;_C?\ KnioueBaa npen

CoBpeMeHHas HayKa CYLeCTBEHHO OTAMYaeTca OT NMPUMHLUMOB paboTbl yue-
Hbix XIX Beka, npexxae Bcero 6narogapA HOBEMLIUM AOCTUXKEHMAM B chepe
BbICOKMX TexHonornin. CoBpeMeHHOro y4yeHoro otivyaeT y3Kaa cneumanmsa-
LMA 1 BO3MOXHOCTb MPOBEAEHWA BUPTYalbHbIX 3KCMEPUMEHTOB MpPY MOMO-
LM KOMMbIOTEPHOTO MOAENNPOBaHUA.

Q KOHTPOH bHbl€ BONPOCHbI

501. Yto oTnnyaeT paboTy COBPEMEHHOro yyeHoro ot pabotbl yueHbix XVIII-
XIX Beka?

502. Kak nponcxoanno CTaHOBJIEHNE XMMUYECKON HayKkn B YKpaunHe?

503. Ha3zoBuTe yueHbix — OCHOBaTeslerl XMMMUYeCKO HayKn B YKpaunHe.

504.Ha ctpaHuuax 3Toro yyebHuka Hangmte nHGopmaumio o6 oTeyecTBeHHbIX
1 3apy6exHbIX yueHbIX. OnulivTe NX BKNaj B CTaHOBNEHME TEOPUIA, OTKPbI-
TUe 3aKOHOB U HAy4HbIX UCCNEA0BaHNI, KOTOpble Bbl M3yuniv B 9 Knacce.

505.B kakux pervoHax YKpaviHbl pa3B1MBaeTCA COBPEMEHHasa XMmna?

506.Hap kakumu Bonpocamun paboTaloT COBPEMEHHbIE yUeHble-XUMUKIN?

507*. B nononHMUTeNbHbIX MCTOYHMKAX HangmTe MHGOPMALIO O HayUHbIX X1MU-
YecKurx 3afavax, pellaioLmxca B O4HOM U3 MepeyuncsieHHbIx B naparpade
yupexgennin HAH YkpauvHbl. MMoACHWTE MX aKTyanbHOCTb M Heobxoau-
MOCTb ANA COBPEMEHHOro obLecTsa.
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MecCTo XMMnyeckonm oTpacsiv B NPOMbIWNEHHOCTU YKpanHbI

XuMUuecKU KOMILJIEKC — OAUH U3 BeOYIIUX B CTPYKTYPE COBpPEMEH-
HOI 9KOHOMUKM YKpawmHbl. OT ero pasBUTHSA B 3HAUUTEJbHOHN CTEIeHU
3aBUCUT HAYYHO-TEXHUYECKHH IIPOTpPecc CTpPaHbl. XMMHUUYECKUE IIPOU3-
BOJCTBA BBINIYCKAIOT MPOAYKIMIO IJsI BCEeX OCHOBHBIX OTpAacJieil IIpo-
MBIIJIEHHOCTH, TPAHCIIOPTa, CeJIbCKOTO XO03A1CTBA, 000POHBI, GBITOBOTO
obcayKuBaHUA U APyrux cdep.

Xumuueckasa oTpacyb ¥YKpawmHbl HacuuTbiBaeT okojso 200 mpexmrmpu-
ATUH U 00beINHEeHUH, B KOTOPBIX 3aHATO 0ojiee 350 ThIC. UeI0BeK. XUMU-
YeCKUe TPEeIIPUATASI TPou3BoaAaT 00 20 ThIC. HAMMEHOBAHUHA IIPOAYKIINHT
Ha cymmy 40-45 mupn rpu (taba. 13).

CeroHsa OCHOBY XMMHUYECKOT0 KOMILJIEKCA COCTABJSAET IIPOU3BOJICTBO
MUHEPaJbHBIX YIO0pPeHNil, Ha KOoTopoe npuxoguTrcsa 6osee 60 % Bceil BbI-
IycKaeMoOil B CTpaHe XMMUUYECKOH IPOAYKIIHA.

B cocraB XxMMHUYECKOro KOMILIEKCA CTPAHbl BXOIAT PAML CIIEI[UAJIU-
3UPOBAHHBIX OTpacJjeil, KOTOPbIe WMCIOJb3YIOT PAa3JUYHOE ChIPbE, M3Tr0-
TABJIUBAIOT ITUPOKUNA aCCOPTUMEHT IIPOAYKIINU U O0BbequHEHBI OO0IIei
TexHoJoruei. OOBIUHO BBIJEJISIOT OCHOBHYIO (HEOPTaHUYECKYIO) XMMUIO,
XUMUIO OPTaHNYECKOTO CHUHTEe3a, M'OPHO-XUMUUYECKYI0 U MUKPOOMOJIOTH-
YeCKYI0 IPOMBINIJIEHHOCTb, OBITOBYI0 XUMUIO.

Taomauma 13. IIpou3BOACTBO OTAEJIBHBIX BUIOB IMPOAYKI[HH XUMHUUE-
CKOM NPOMBIILIEHHOCTH B YKpauHe

Ton
1990 1997 2010 2015
AMMUaK CHHTETUUYECKUI, ThIC. T 2086 3782 4163 2168

MumnepanbHbIe yroopenus (B mepepacue-
Te Ha MOJIe3HBIE BEIeCTBA), ThIC. T

HaumenoBanue IIPOAYKIIUN

2376 4815 2285 1345

Cyab(paTHasa KUCJIOTa, ThIC. T 1438 5011 1295 525
Coma KaJabIIUHUPOBAHHAA, THIC. T 368 1120 858 640
Copma KaycTuuecKasi, ThIC. T 156 445 85,6 36
XuMnuuecKne BOJIOKHA 1 HUTHU, ThIC. T 26,0 179,2 15,6 45,3
IITuHbI, THIC. T 7544 11 203 | 3901 14255
XuMHu4YecKue CpeJicCTBa 3aIUTHI pac-

TeHU! (B mepepacuere Ha gelictByomue | 2,7 50,5 — 73,4

BeIIlecTBa), THIC. T
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CblpbeBan 6a3a XMMMYECKON MPOMbBILIEHHOCTM YKpauHbI

VYKpauHa ob6JiafaeT MOIIHOM ChIPbEBON 0430l I/ XMMHUYECKOH IIPo-
MBIIIJIEHHOCTH, T. €. UMEeT 3allachl IIOUTH BCEX BUAOB MUHEPAJILHOTO XU-
MUYECKOTO ChIPbA: YIJisA, IPUPOAHOTO rasa, HeTHU, cepbl, KapOOHATHOTO
CHIPbs, IIOBAPEHHOU W KaJUUHOW COJiell, TUTAHOBBIX pyno u ap. W3 oc-
HOBHBIX BH/JIOB MWHEPAJIbHOTO ChIPbs B YKpawWHe IOKa He OOHAPYsKeHBI
MeCTOPOKAeHUA (POChHOPHOTO CHIPhS (M3BECTHBI JIUINL HE3HAUUTEIbHBIE
MecTOpOKAeHuA (POoCcHOpUTOB U amaTuTa).

VxpauHa obJiafaeT IpakTUYeCKU HeHCUeplIaeMbIMH 3allacaMH II0Ba-
penuoii cosu (6osee 10 mupz T), OOJIbIITass YaCTh KOTOPBIX COCPedoTOUYeHAa
B ApreMoBcKO-ClIaBIHCKOM MeCTOPO:KJIeHUM Ha rpanuie [onemnkoii, Jly-
rasacKkoll m XapbKOBCKOU obsacreii. BosbIirioe 3HAUeHUWE IJIA XUMUYECKOMN
MIPOMBIIILJIEHHOCTY UMEIOT TaKsKe 3amachl coJieii CeBepHoro Kpeima, B uact-
"HocTu CUBAIICKUX 03ep, B COCTaBe KOTOPBIX COAEP:KaTCA PacTBOPHI COJIeit
Harpusa, Maruusa, Bpoma, Moga, Turana u Apyrux IEHHBIX 3JeMEHTOB.

B IIpukapmaTbe ecTbh MECTOPOKACHUA KATUNHBIX COJiell, 13 KOTOPBIX J0-
OBIBAIOT OECXJIOPHBIE YA00peHusa U Maruauii. PaspabaTbIBaloT KPYIIHbIE MECTO-
poskaenus B MiBano-@Ppankosckoii (Kamyir) u JIbBoBekoit (CTebHUK) 001aCTAX.

B Vkpaune mHaxomATcAa OOJIbINIE MECTOPOKAEHUA CAMOPOIHOM CEepbhI
B Ilpukapnarse: Posmoabckoe, ABopuBckoe, Hemuporckoe (JIbBoBckas
obaacts), I'mymauBckoe (MBamo-PpanKoBcKasA 00J1acThb) U APYrue.

Mecroporkaenus (ocdopcoeprKalero CbIpbsa — allaTUTOBBIE PYAbl —
cocpefioTOUeHHI B Ipenenax J[uenpornerpoBcKoi n sKuroMupckoit odbaacreii.

Ha repputopuu YKpawHBI pasBelaHBI JOBOJIBHO KPYIHBIE MECTOPOXK-
JeHUs TUTAHOBBLIX PYI, MUCIIOJb3yeMble IJIA IIOJy4YeHHS YNCTOr0 MeTaslia,
a TakKe 1A mpousBoiacTBa murmeHTHOro TutTaH(IV) okcuma. OcHOBHBIE
MECTOPOKACHUS TUTAHOBBIX PyI HaxomsATcs B sHuromMupckoit m J[Hempo-
TeTPOBCKO# 00JIaCTAX.

Puc. 43.1. Pa3paboTka HedpTAHOro mMecTo- Puc. 43.2. Conn CrBalLCKnNX 03ep ABNAIT-
pOXOEeHVA B UEPHOMOPCKOM Luenbde CA CblpbeM ANA MHOTUX MPOW3BOACTB.
KoHueHTpauma coneil HaCTONIbKO BenNuKa,
UTO OHU OTKNafblBaloTCA Ha bepery
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Puc. 43.3. MecTopoxgeHune xenesHom Puc. 43.4. HedtaHble pesepsyapbl Jln-
pyabl B65im3n Kpusoro Pora paspabaTbiBa- CUYaHcKoro HedrenepepabatbiBatoLero
0T OTKPbITbIM Crlocobom 3aBofa

Kapb6ouatHoe cbipbe (MeJ, MBBECTHSAK) €CTh BO MHOTUX MecTaX YKpa-
nubl (IIpuuepromopsne, lonernko-IIpuaHenpoBcKas HUBMEHHOCTD U T. [I.)
¥ IIOJIHOCTBHIO 00ecIIeurBaeT MOTPeOHOCTH XUMUUYECKON ITPOMBIIILIEHHOCTH
B 3TOM CBIPbeE.

BmecTe ¢ TeM, HeCMOTpA HA HaJIW4YMe MOIIHONM ChIPLEBOM 0as3bl, IJId
XUMHUYECKOH ITPOMBINIJIEHHOCTH XapaKTepHa CYII[eCTBeHHAs 3aBUCUMOCTD
OT UMIIOPTA OIpe[eeHHbIX BUIO0B ChIPhs (IPHUPOSHOTO ra3a, allaTUTOBBIX
KOHIIEHTPATOB, CEPHOTO KoJsiuemaHa M Ap.) U Hoy(padpuKaToB (CUHTETH-
YeCKOro KayudyyKa, IeJIJII0JIOSHI U T. I.).

[NpeanpuATMA XMMNUYECKON NPOMbIWNEHHOCTU YKpaunHbl

OpHOM M3 BemyHUIMX MOAOTPAacell XMMUUYECKOH IIPOMBINIJIEHHOCTH
YKpauHbl SBJIAETCA IIPOM3BOJCTBO MUHEPAJbHBIX YIOOpPEeHUIi, Mperxiae
BCEro as3OTHBIX (AMMMAYHOI CeJUTPBI, KapbaMuza, aMMOHUN cyJbdaTa
u 1p.). X moayuaroT myTeM CHHTEe3a a30Ta BO3IyXa U BOJAOPOMAA, BhIAEJIs-
IOIT[eToCsA M3 OTXOJ0B KOKCOXUMMNUYECKOTO U JOMEHHOTO IIPOU3BOACTE. Bme-
cTe ¢ yooOpeHuAMHU Ha TeX yKe 3aBOJaX IIPOU3BOLAT HUTPATHYIO KUCJIOTY
¥ COIIYTCTBYIOIHME ITPOAYKTHI, UCIIOJb3yeMble AJIA MOJyUYeHU A IJIacTMacc,
CUHTEeTUYEeCKHUX BOJOKOH, Pa3HOOOPA3HBIX KpacuTeseill m MHOTOe IAPYyroe.
OcHoBHBIE TpeaumpuUATHUA pacmojoskeHbl Ha llornbacce m IlpumHenmpoBbe
(Kamenckoe, KpuBoii Por), a Taxk:xe B Uepkaccax, POBHO um B IIPHUIIOP-
TOBBIX paroHax Omecchl.

ITpousBomcTBO KanuMUHLBIX yaoOpeHuii passuBaeTrcsa B IIpukaprarbe,
Kanymie (MBano-®@pankoBckas obimacth) u CrebHuke (JIbBoBckas 00-
aacts). Kanuiinble yaoOpeHHsA MOJydYaloT TaKyKe Ha TUTAHOMAarHHUeBOM
KoMOuHaTe B 3alopoKbe BMECTEe C OCHOBHBLIM ITPOM3BOJCTBOM.

BaskHoe MecTO B XMMHUECKOM KOMILJIeKce YKpauHbl 3aHUMAaeT IIPO-
M3BOJICTBO CYJIb(GAaTHON KUCIOTHI U combl. CyabdaTHasd KHUCIOTA — 3TO
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«xyeb» XMMUYECKOU IpomblieHHOCTH. OHa ABJIAETCA YHUBEPCATbHBIM
XUMUKATOM, MOCKOJBbKY MCIOJB3YEeTCA [Jis ITPOM3BOJICTBA MUHEPAJIbHBIX
(bocdhaTHBIX) yOOOPEHUT 1 APYTUX KUCJIOT, B METAJIYPTUUECKOi, HedTe-
nepepabaThIBaOINell, TEKCTUIBHOU U APYTUX OTPACIAX IIPOMBINIJIEHHOCTH.
IIpepnpuarusa nmo mPousBOACTBY CYJIb(pATHON KucaOThl HaxoxATca B Cy-
Mmax, KoucramtunoBke, Bunuuie m Oxmecce. Kpome Toro, ee mpomsBOAAT
B Kamenckom («JmenpAsor»), Ha KOKCOXMMHUYECKMX 3aBojgax Jlombacca
u IIpunaenpoBba. ChIpbeM [IJIA MOJYUEHUS CYJIb(MATHON KUCIOTHI MOYKET
OBITH JIFOOOE BeIecTBO, conep:xkalnee Cynbdyp: IPUPOLHAS cepa, CEPHBIN
KoJsiuemaH u Ap. B YKpause ecTh OoJibIlirie 3amachkl cepbl BO JIbBOBCKOM 00-
JacTH, Ha 6a3e KOTOPHIX CO3JAaHbI TOPHO-XMMHUUYECKVE TpeAnpuAaTud B Pos-
mose u SIBopoBe. B KoHCcTaHTHMHOBKE CyJab(MaTHYIO KUCJIOTY IIOJIYUAIOT U3
CEPHUCTHIX T'a30B — IIOOOYHOrO IPOAYKTA BBHIIJIABKU ITMHKA.

Il TpoM3BOACTBA COABI MCIIOJIB3YVIOT IIOBAPEHHYIO COJIb, M3BECTHSK
¥ MHOTO ToILIMBA (Ha 1 T TOTOBOIf MPOAYKIMY HCIOIL3YIOT 5 M3 COIAHOrO
paccosa u 1,5 T usBecTHAKa). ComoBOE TMPOM3BOACTBO CKOHIIEHTPUBAHO
Ha [loumbacce (CiaBAHCK), I'le COCPEIOTOUEHBLI OOJIbIINEe 3alachl IOBAa-
perHoOI cosiu. IIpow3BOACTBO COABI ecTh Ha KPBIMCKOM COZOBOM 3aBOje
B ropone KpacHomepekoncke, paboramoinem Ha coyax CuBamickmx o3ep.
ITpogyKmmio comoBOl MPOMBIIIIEHHOCTH (KaJabIIUHUPOBAHHASA U KAayCTU-
YyecKad cojia, TUAPOKapOOHATHI) IIMPOKO UCIIOJb3YIOT B CTEKJIOBAPEHHO,
OyMasKHOU, (papMaIleBTUUECKOM, IHUINEBON HPOMBINIJIEHHOCTHA, a TaKiKe
I OBITOBBIX HOTPEOHOCTell HaceJIeHM!s.

Begy1meir orpaciibio B CTPYKTYyPe XUMIUUECKOU ITPOMBIIIIIEHHOCTY Y Kpa-
WHBI ABJSAETCA IIPOM3BOJCTBO IIOJMMEPHBIX MATEPUAJIOB: CUHTETHUUECKUX
CMOJI, Pa3sHOOOPABHBIX ILJIACTMACC, CMHTETMUYECKOr'0 BOJIOKHA U Ap. Takoe
ITPOM3BOJICTBO OUEHb CJIOJKHO U TpedyeT 3HAUMTEJIbHOTO KOJIMUecTBa yIJie-
BOJIOPOJTHOTO CHIPhs, DJIEKTPOSHEPTUU, TEILIa U BOIBI.

Puc. 43.5. MNpon3BoacTBO ammmnaka Ha Puc. 43.6. Yepkacckoe npomnsBoacTBEHHOE
Opecckom NprNnopToBOM 3aBofe obbearHeHne «A30T» — NPoOV3BOAMUTENDb
MUHepanbHbIX yaobpeHun B YKpanHe
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CUHTEeTUYECKHEe CMOJIBI U ILJIACTMACCHI
MIPOUBBOJAAT B PafiOHAX COCPEIOTOUEHUS ChI-
pwra: Ha [loubacce (CeBepomonenk), B Ilpu-
nHempoBbe (Kamenckoe, [uemp, 3amopo-
sKbe), Uepkaccax, Omecce 1 Ipyrux ropojgax.

CuHTeTUYECKNEe CMOJIbI, KOTOPbIE€ BhI-
pabaThIBalOT B YKpauWHe, a TaK:Ke MMIIOP-
TUPYEMYIO IIeJIII0JI03Y WCIOJB3YIOT JIs
IIPOU3BOJCTBA XMMHUUECKUX BOJIOKOH. JTO
MIPOM3BOJICTBO XapaKTepU3yeTcs 3HAUMU-
TeJLHON TPYAOeMKOCTBI0O U II09TOMY CO-

cpemoToOueHO B paroHaX, o0ecIieueHHbBIX Puc. 43.7. KonoHHa KpekunHra
TPYAOBBIMHU pecypcaMyu U ABJISOMIUXCSA  HedpTn Ha Ogecckom HedTenepepa-
permoHaMu COCPeAOTOUEHUS TEKCTUJIHHOM GaTbiBatolLem 3aBofe

MIPOMBIIIIJIEHHOCTH. XUMUYECKUE BOJIOK-

Ha mpousBomaT B Kuese, Uepuurose, Uepraccax, sKuromupe, Coroie
(JInBoBCcKasdA 00sacThb). OKOJIO TPETH XUMHUYECKUX BOJIOKOH, IIPOU3BOAUMBIX
B YKpauHe, UCHOJb3yeTCS IJIA TeXHUUYECKUX HYMKI.

ITommmepHbIe MaTepUaIbl ABIAIOTCA OCHOBOM PE3MHOBO-acOECTOBOM ITPO-
MBINILJIEHHOCTH YKpanHbl. C Hell CBSA3aHbI APyTHe TPOU3BOJICTBA, SABJIAIOII-
ecs KPYIHeHIIIUMY ITOTPeOUTeIAMY CUHTETUUYECKOr0 KayuyKa, XUMAUYECKIX
BOJIOKOH, CasKH. ITa OTPACJb TECHO CBSI3aHA C MAIIMHOCTPOEHUEM, B UACT-
HOCTH C aBTOMOOMJIECTPOEHNEM — TJIaBHBIM moTpebuTeseM muH. OCHOBHBIM
CBIPbEM ABJSETCA Kay4yyK, UMIOPTHUPYeMblii u3 Poccuu, W TexHUYECKAas
cayka, KOTOPYIO IOJIYyYaoT M3 IPUPOIHOTO U MOMYTHOrO ra3oB B Kpemenuyre
u CraxamoBe. BOJIBLIITMHCTBO IPEANPUATHAN PE3NHOBO-aCOECTOBOI IIPOMBIIII-
JieHHOCTH cocpenoroueHnb! B [[Hempe u Besoit IlepkBu, a Takke B XapbKoBe,
Kuese, 3amopo:xbe, Onecce, BepaaHcke u APyrux ropojax.

Puc. 43.8. Mpeanpuatne «CymbIXUMAPOM» — OAMH N3 CTapennX XUMUYECKNX
3aBOAOB — MOLLHbIV Npoun3BoanTenb dochaTHbIX YAOOPEHWIA, TTaHOBbIX 6enun
n deppymMmcoaepKallnx NMrmeHToB
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B Vxpaune passuTa JIJaKOKpPaCOUHAA IIPOMBINIIEHHOCTh. ChIpbeM IJIsI
Hee ABJIAITCA IPUPOLHBIE CMOJIBI, PACTHUTEJIbHEIE MACJa, CUHTETHIUECKIE
MaTepuaJbl. ACCOPTHMEHT IIPOU3BOINMON MPOAYKIINN OUEHDb IIHUPOK: aH-
TUKOPPO3UiIHbIe 1 NeKOPATHUBHBIE JIAKM W KPACKIU, PACTBOPUTEJNM, CMO-
Jabl 1 MHOToe apyroe. OCHOBHAsA YacTh STOM IPOAYKIIMU IIPOM3BOJUTCS
Ha [ombacce u B IlpupmemnpoBbe ([lHenp, Kpupoii Por). IIpousBomcTBo
JaKOB M KpPacoK ecTh Tak:ke B Kuese, XapbkoBe, Kpemenuyre, JIbBoBe,
Bopuciaasosuue, Bano-®pauxkoscke, Omecce.

B Gosbinnx ropogax, rie MMeOTCS KPYIHbIE HAYUYHO-HCCJIEN0BATEIb-
CKHe YUYpPEeKIeHWs, pasBUTa XHMHKO-(apMalleBTHUYECKAas IIPOMBIIILIEH-
HOCTB, ee 1eHTphl — Kues, sKutomup, Xapokos, Ilonarasa, JIbBoB, Omecca.

2
o
l s\ KnioueBaa npen

XuMmnyeckas NPOMbIWLNEHHOCTb BMeCTe C MAWMHOCTPOEHMEM U” BbiMfaBKon

CTanu ABNAETCA TOKOMOTVMBOM 3SKOHOMMKN YKpPauvHbI.

0 KOHTpOﬂ bHbl€ BONPOCbHI

508.OxapaKkTepunsynte XMMUYECKyl0 OTpacib HapOOHOXO3ANCTBEHHOrO KOM-
nnekca YKpavHbl.

509. HazoBuTe MpoayKTbl XUMMUUYECKOW OTpacin YKpauHbl, KOTOpble WCMOfb-
3yl0TCA: @) B CENbCKOM XO03AACTBE; 6) MALUMHOCTPOEHUW; B) TEKCTUIIbHOM
MPOMBbILLIEHHOCTY; T) ObITY.

510. OnuwuTe cbipbe, KOTOPOe [06bIBaOT B YKpauHe AnA XMMUYECKON oTpaciu.
B KaKkmx MecTopoXAeHMAX OHO cocpedoToueHo? [ge OHU pacnosioXeHbl?

511. Kakoe cbipbe YKpauHe NpuUXoanTCsa UMNOPTUPOBaTh?

512. [lepeuncnuTte OCHOBHblE FPYMMbl MPOAYKTOB XMMUYeCKomn oTpacnu. Ha Ka-
KX MpeanpuATUAX UK B KaKUX PermoHax nx npoun3BoaAT?

513. Kakue npegnpuAaTna XMMMUUYECKOW OTPac/v PacrnonoXeHbl B Ballen mecT-
HocTK? OnNuwKnTe NPOAYKLMIO, KOTOPYIO Ha HUX NPON3BOAAT.

ﬂ Tembl yueOHBIX NMPOEKTOB MO Teme «Poap xumMuu B sKM3HU oO0IIe-

CTBa»:

- JKusHb U [eaTeSIbHOCTh BBIAAIOIIUXCA OTEUECTBEHHBIX U 3apy-
0e’KHBIX XMMUKOB.

- JKoJOTMUecKas CUTyallusd B MO MEeCTHOCTH: UyBCTBYIO, JyMaio,
IefcTBYIO.

« AHKeTupoBaHUWe ydyalluxcsd y4yeOHOrO 3aBeleHUs OTHOCUTEJIHHO
WX YYaCTUA B PEIIeHUM DKOJIOTMUECKUX IIPOOJIeM MECTHOCTH.

+ HccnenoBanre TOCTOBEPHOCTH PEKJIAMBI C TOUKMW 3PEHUSA XUMUU.



NMPUNOMEHUE 1
PacueTHble ¢popmynbl, ncnonbsyembie B XuMumn

N m |4
KoauuecTBO BemecrBa n=—, uau N=—, WId n=—
M 1%
A m
n-A (snemeHTa)

MaccoBast JoJs 3JeMeHTa B BellleCTBe W(dJIEMeHTA)=

x- M (aemenTa) M, (BemiecTBa)

nuau w(saeMeHTa) =

M (BeriecTBa) M )
cosu

MaccoBas o0 coi B KpHCTAaJLIoruapare w(conn) =
M (KpucTaJLIOTHAPATA)

m(BelecTna)
Maccosas mosas BelecTBa B pacTBope w(pacTBopa)=———————
m m(pacTBOpa)
ILnorHoCTH p=—
v _ p(B) _ M(B)
OrtHOCUTeIbHAA MIOTHOCTH raza D,(B)=—F—=——
p(A) M(A)

Hsa Bo3yxa MCHOJIB3YIOT CPEIHIOI MOJIEKYJIAPHYIO Maccy M =29 1/mMouib.

MPUNOXEHUE 2
XapaKtepHble cTerneHn OKUC/IeHNA HEeKOTOPbIX 3/IeMeHTOB

N,O; N,Og
NH, HNO, NO, HNO,
Hurporen | AN MA WOW M N‘zO N? Na"\‘oz sz>4 NenO,
-3 -2 -1 0 +1 +2 +3 +4 +5
P,0, P05
PH,8 H;PO, H,PO, H,PO,
®Docdop CaiP,  PAH, P NaH,PO, PCl, NayPO,
T T T T T T
-3 -2 0 +1 +3 +5
H,S H,S, so, so,
Na,S  FeS, s 8,Cl,  SCl, Na,SO, K,SO,
Cynsdyp ; ‘ : : : ‘ e
-2 -1 0 +1 +2 +4 +6
Hel Cl,0 HCIO, HClo,
NaCl Cl, HCIO HCIO, CIO, KCIO, KCIO,
Xuop \ \ \ T ‘ : -
-1 0 +1 +3 +4 +5 +7
MnO
Mn MnSO, Mn,0, MnO, K,MnO, KMnO,
Masnran , : : ‘ ‘ el
0 +2 +3 +4 +6 +7
FeO  Fe,O
(DeppyM Fe FeCl, |:ezc|33 K,FeO,
T T T T
0 +2 +3 +6




OTBeTbl Ha pacyeTHble 3agaun

MNoBTOpeHMne BaXXHeMLWMX BOMPOCOB Kypca xmmmm 8 Knacca
9.336m 112 1.10.3,1r.11.1514 . 12, 5.

Tema 1. PactBOpbI

37. 160 r. 38. 1998 r. 50. MgSO, - 7H,0. 51. Na,CO,-10H,0. 67. a) 120 r; 6) ~88 r;
B) 25 ;1) »4 1; 1) 20 u 85 r. 71. 720 mxa, mensbine, Gosabire. 72. 0,32 r. 73. ~1,1 r.
74. a) PacTBopuMoe; 6) MasopacTBOpUMOE; B) HepacTBopuMoe. 75. ~65 r. 81. 164 mu, 218 r.
82.52,4%.83.29,7 M. 84.~44,9 %.85.35rua 100 r sogsr. 86.42,8r.87.2,24 1. 88.15,6 1.
89. 2244 r. 90. a) 7,11 %; 6) 6,12 %; B) 19,5 %; r) 11,8 %. 91. 36,6 r kpucrajansorugpara,
~963 r Bombl. 96. a) 2 mMoub; 0) 2 MoJb; B) 3 MOJIb; I') 3 Moab. 111. 2 moub. 125. 14,2 r.
126. 0,008 moab. 142. a) He usmenuTcsa; 6) obeciBeruTcs; B) obecnBerurca. 156. 1,435 r.
158. 1,095 1.

Tema 2. Xumnyeckue peakumu

212. a) 92 x[I:x; 6) 92 x]x. 214. AH = —890 x[»x/Monb. 215. AH = —1318 k[[»x/MOMBb.
216. AH = +101,6 x[x/moun. 218. AH = —566 x[»x/moub. 219. AH = +272 rll»x/Monb.
220. AH = -95 ][»)x/moab. 236. B mepBom. 237. 0,005 mosn/cyTKH, 8,4 1. 238. B mepBoM.

239. 0,005 mouan/c.

Tema 3. HauanbHble NoHATUA 06 opraHn4yecknx coegnHeHnAX

265. Mensme B 1,8 paza. 266. 0,002 %. 267. 56 . 268. 1,1 m3. 269. 44 roza. 279. 75 %
B merane, 81,8 % B mpomane. 280. draun. 287. 28 1 Kucaopoxa, 16,8 1 yriexucsioro rasa.
288. 7,1 r. 289. 12,6 r. 290. a) 7,575 r, 6) 12,75 r, B) 17,925 r, 1) 23,1 r. 291. 31,8 % Ha
narpesanue. 295. Camoe Gosbllioe y mpomaHa, caMoe MajleHbKoe y merana. 296. C;Hg.
297. Boasbire Bo BropoM cayuae. 298. ITponana. 299. 150 i. 301. B 3 paza. 302. B 1,1 pasa.
303. 22,5 1 xkucaopona, 15 1 okcuna. 304. a) V(0,) = 700 m, V(CO,) = 600 m; 6) V(C,H) =111,
V(CO)= 2 11; B) V(C,H,) =400 M3, V(0,) = 1400 m3. 305. 24 ;1. 306. 10 ;1. 313. Y orena, oba serde
Bosayxa. 314. Onumaxossie. 315. Ituna. 316. Orena 0,028 %, atuna 0,16 %. 318. a) 5,6 i;
6) 11,2 x. 319. 1,12 n. 320. a) Ymeubmurcsa B 2 pasa; 0) He mamenurca. 330. 10 000.
331. 85,7% Kapbona u 14,3% Tmaporena B o6oux cayuasax. 351. Yeeauuwurcs
B 1,05 pasa. 367. AH = -1408 x[;x/mouas. 368. 45,3%. 369. 4,6 r. 370. 9 =x
Kucjopoma, 6 g yriexuciaoro rasa. 371. 50 r. 386. 1,46 n1 gaa sramosa u 0,85 x
nis roiuneposaa. 387. 12,3 %. 401. 64,3 r sccenmmuu, 685,7 ma Boxei. 402. 82,9 r.
403. 1,57 r. 404. 8,4 r. 405. 1,5 r. 406. 94,3 r. 420. ~406 1. 434. Bropoii. 435. 1030 .
444. a) 40 % Kapboma u 60 % Boxmer; 6) 42,1 % Kapboma um 57,9 % BombI.
447. 50 1. 448. AH = -2800 x[»x/monb. 450. 342 r caxapos3sl u 18 T BOAHL.
451. 37,5 1. 452. 1,02:10Y7 n1 umam 102 Tpar M3, 461. 12 963. 462. 1,066 3.
463. 5,7%. 464. Ilo 138,3 1 yriekucioro rasa u Kuciaopoga. 477. Bexkos — 6,768 r,
KUpPoB — 5,2512 1, yriesomos — 0,9264 r. 479. 18,75 1.
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