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I'maBa nepeasda

CrpoeHne BemecTBa

OcHOBHBIE CBeJeHU
§ 1 O CTPOEHHHU aToMa

IMonaTHe «aToM» OPUILIO K HAM U3 AHTHYHOCTH, HO CO-
BepUIeHHO M3MEHHJIO TOT NepBOHAYANBHLIN CMBICJ], KOTO-
PN BKJIAABIBAJHN B HETO JIPeBHHE I'PeKH (B IepeBoje ¢ rpe-
YeCKOTD <«ATOM?» O3HAYAET «HEHAeIMMBIH»). ITUMOIOTHA
HA3BAHUA «HeJeIMMBIH» OTPaMKaeT CYIUIHOCTL ATOMA € TOY-
HOCTBIO 10 HaobopoT.

AToM gemum, 4To FoKasanu ABIeHHA (oTosadderTa,
PAAHOAKTUBHOCTH, 3JIEKTPOJIH3a (8CnOoMHUME, MO IMO
maroe) n ap. Uayuenne aTux sBjIeHUN onpeaeanio paspa-
0OTKY pasiiMYHBIX MOJej el CTPOeHHUA ATOMA KAK CII0MHOH
YACTHILLI. JBOJIOIHIO NPeJCTABIEHHMI O CTPOEHHMHM aToma
MO HO H300pA3HUTL B BUJIE cXeMbl 1.

B 1904 r. B pabore «O erpykrype aroma» k. Tomcon
JIAJI OIIMcAaHKe CBOeil Mojie/In, NoJy4YHENIeii 0bpasHoe HAZBA-
HHe «nydunz ¢ usromom». B atoit Mojgenn atom ymo-
nobieH NyIUHTY chepuuecKol (GOpMBI, HMEWIIEMY IOJIO-
MUTeNbHLIH 3apaj (puc. 1, a). Bayrps cdepsl BKpanyieHs,
KAK M3I0M B NOVIHHre, OT-
pULATENBHO 3apfA’KeHHbIe
9JIeKTPOHEI. JJIEKTPOHEI CO-
BepuiawT HoaebaTenbHbIE
IBMMKEeHUusdA, Omaromapsa Ho-
TOPBLIM ATOM H3IVYAET 3JEK-
TPOMATHUTHYVIO  2HEPruio.
AToM B [EIOM 3JIEKTPO-
Heirpanen. Mopens aro-
ma J[»x. Tomcona He ObuIa Pue. 1. Mogesnn
moaTeepHieHa OKCIIEpH- CTpOeHHA ATOMA:
MEeHTANbHEIMH (hakTamu u a — Jhx. Tomcona;
ocTanack FHIIOTe30i. 6 — 3. Peaepdopnia
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CorsnacHo nnanemapnoil modenu, TPelIOHeHHON
3. Pesepdopmom, aToM COCTOMT K3 HNOJOXKHTENILHO 3aps-
KEeHHOT'0 AJpa M 3JIEKTPOHOB, ABMMKVIIMNXCHA BOKPYI Ajpa
0 3aMKHVTBEIM opbuTaM, nogofHO ABMKEeHHIO ILIaHEeT BO-
kpyr Connana (puc. 1, §). Mogens 9. Pezepdopia He cMoria
o0’ BACHATE M3JIYYEHNE U ITOIJIOIeHHe SHEPIHHM ATOMOM.

B 1913 r. H. Bop npenno:xun Kkéanmosyw modenv
CTpOEHHA aToMa, OCHOBAHHYVHY Ha ClHelIVHIINHXY ITOoCTYJia-
Tax.

I[Iepabiit nocmy.aam. DIEKTPOH ABHIKETCH BOKPYT AIpa
Mo CTPOTo ONPEeAeJEéHHBIM 3aMKHYTHIM CTAITMOHAPHBIM Op-
OMTAM B COOTBETCTBHM C «Pa3pelIéHHLIMH?» 3HAYEHHAMH
snepruu E,, E,, ..., E,, IpX 3TOM 5HEePrus He MOIIOIAeTCHA
H HE U3JIyJaeTCH.

Bmopoit nocmyaam. DJIeKTPOH MOMKeT NIepexoiHuThb
M3 OJHOr0 ¢pPAaspelléHHOro» SHEepreTHYecKoro CoCTOAHHA

PABBHUTHE ITPEJCTABJIEHHUH Cxema I
O CTPOEHMHN ATOMA

ATOM — XHMHYECKH HeJeIMMAA YACTHILA (3TeMenT).

HDKRERTEJIBETBR CHO¥HOCTH CTPOEHHA ATOMA

1. OrrpoiTe peATTeHOBCERX Tyueii (1895 r., K. Pearren).
2. OrkpbeiTHe KaToaueix aydeit (1897 r., [Ix. Tomcon).
3. OrkpeiTHe paguoakTueaoctd (1896 r., A. Bexkkepens)
u eeé payvuenue (1897 —1903 rr., M. Cxnogosckaa-Kwopu,
II. Kiopu).

MD}IEJIH CTpOEHHA ATOMA

1. «Ilygusr c uzwoMmoms (1902—1904 rr., B. Kenseun,
. Tomcon).

2. IInamerapuaa (1907 r., 9. Pesepdopa).

3. Kpanrosax (1913 r., H. Bop).

COBPEME‘H HBIE IPEACTABJIEHHA O CTPOEHHH ATOMA
Ha OCHOBE KBAHTOBOH MeXAHWEKHM.




B IpyIroe, 4To cONpoBOEaeTCA Anps
HaJIlydeHHeM HJAH IDOrIOoImeHH-

eM KBAHTA 9HEPIuu. \
H. Bop BHéc KBaHTOBGIE ;
npeicrabplIeHHA B CTpOoeHHEe DeKTpOH

aTomMa, HO HCIOJIb30Bal IpPH
3TOM TpagHMIHOHHBIE KJJIACCH-

YecKHe MOHATHA MeXaHWKH,

paccMaTpMBasg JJIE€KTPOH Kak | Byiaons
vacmuyy, OBUMYWYIOCA €0 B
cmpozo onpedenénHoll cKkopo-

¢Mmblo no cmpozo onpedenén-

HbiM mpaexkmopusam. Ero teo-

puA OBLIA IIOCTPOEHA HA IpPO- ;
THEODEUHAX.

B1932r. ﬁj:.IJIEl paspaborana om It
NPOTOHHO-HEHTPOHHASA TEOPUH
A[pAa, COIJIACHO KOTOPOH sapa
ATOMOB COCTOAT M3 nporoHop YHC. 2. Cxema crpoenns
i HeilTPOHOR. A

ATOM — 5TO 2JIEKTPOHEHTpAJNbHASA CHCTEMa B3au-
MOJeHCTBYIONINX 3JeMeHTapHeIX yacTHl (Tada. 1),

COCTOALTAA U3 AApa (00pa3z0oBAHHOTO IPOTOHAMM M
HeHTPOHAMM) U 3JIeKTPOHOB (puc. 2).

OCHOBHBIE XAPAKTEPHUCTHRHN Tataruua 1
HEKOTOPBIX 3JIEMEHTAPHBIX YTACTHIL
Hacruua n edé
S Macca | 3apan IIpumeuanne
Ilporow, p 1 +1 Yueao NpoTOHOE COOTBET-
CTEYET TOPAAKOBOMY HOME-
py auemeHTA B Tabnuue
. . Mengeneesa
Heitrpon, n? 1 0 Yueno HeATPOHOB HAXOMAT
mo gopmyae N = A - Z
DAeKTPOH, € i -1 Yucno aneKTPOHOB
1837 COOTBETCTEYET
NOpASKOBOMY HOMEDY
aJeMeHTa B Tabaume
. H. Mengeneesa
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ATOMHOE AP0 KAMNA0ro XHMAYECKOT0 dJIeMeHTa Xapak-
TEPUBYETCH CTPOro OUpefeléHHBIM YHCJIOM IDOTOHOB Z
(T. e. onIpedeNéHHBIM MOJOMHTENIBHLBIM 3aPAIOM) B HEM,
PABHEIM NMOPAAKOBOMY HOMEpPY XHMHYECHOI0 aJleMeHTAa B
ITepuognueckoii cucreme J1. M. Mengeneena.

Yucno HeifirpoHoB N B aTOMaX OJHOTO M TOT'O HKe XMMH-
YecKOro ajieMeHTa MosKeT GhITh paziHYHbIM. CleoBaTeNb-
HO, pasAHYHBIMH OyAVT H MaccoBeie uncna A (A=2Z + N)
v oTuXx aroMoB. Takue pasHOBHIHOCTH ATOMOB HAZLIBAKOT
u3omonamil.

' ™

H3oTonsl — 3T0 pasHOBHAHOCTH ATOMOB OJHOTO
é H TOr'o e XHMHYeCKOI'0 aJjleMeHTa, HMeIHe
OJMHAKOBHII 3apAJ aTOMHOI0 AApa (0JHHAKOBOE
YHCJA0 NMPOTOHOB B HEM), HO pasHble MAacCOBhIe
yuesaa (pasHoe YMe10 HEHTPOHOR).

L

2
CaepoBpaTelibHO, XHMHYECKHH 3JJIeMEHT — 9TO
BH/ aTOMOB C OJJMHAKOBBIM MOJIOHMTEJIBEHBIM 34~
PALOM Aapa.
L

Hanpumep, B npupofie BCTPEUYATCA H30TOIBl XUMHYE-
CKOro aJIeMeHTa KMCJ0poJa ¢ MaccoBeRIMH uncaamu 16, 17
u 18 (180, 170 n 18Q), xnopa — 33Cl n 37Cl, kanana — 3K
u YK, aprona — *?Ar u 10Ar.

CrpoeHne aTOMHOI'O Apa 1 UAMEHEHUS, IPOUCXOAAIIIHe
¢ HUM, — npeamer sAnepHoit pusurn, na xpmun Gosb-
IMHH MHTepec DpelcTaBIdeT CTPOeHHe 3JeKTPOHHONH o0bo-
aouku aroma. Ilog aanexkmponnold 060104 K0U TOHUMAIOT
COBOKYINHOCTE BCEX 3JIEKTPOHOB B aTome. Yucio anexTpo-
HOB B ATOME PABHO YMCJAY [IPOTOHOB M COOTBETCTBYET I10-
PAAKOBOMY HOMEPY 3JIeMeHTa, TAK KaK aTOM 3JIeKTPOHeT-
paJieH.

Bamuelimell xapakTepHCTHKOH BJIeKTPOHA HBIAETCH
SHEPrUs ero CBA3H ¢ ATOMOM. DIEKTPOHBI, oblagaioniue
ONMBKMMH 3HAYEHUAMM 3HEPruM, 00pasyioT eIuHBII a1ek-
MPOHHBLU CLOT.

Haumensieil sHeprueil ob61agaioT 3IeKTPOHEL IIEPROTO
BJIEKTPOHHOTIO c10#A, HanboJsee 6JIM3KOro K ATOMHOMY ALPY.

[
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[To cpaBHeHMIO ¢ 3IEKTPOHAMHM IIEPBOTO
CJI05 3JIEKTPOHBI MOCASIVIOIIUX CI0ER Gy-
AVT XapaxkTepusoBaTbcsa DONBIIMM 3aiia- 5
coMm sHepruu. CiegoBaTelbHO, HAaHMeHee
IPOYHO CBA3AHEL C AAPOM ATOMA 3JIEKTPO-
HBI BHEIIHEeDD CJIOH.

Hueno 3eKMPOHHBLX CA0EE, HA KOMO-
PBLX pacnoaazannca aJekKmponbl 6 dmo-
Me KOHKPEMHO2Z0 IAeMEeHMad, cOOMmEem-
cmseyem Homepy nepuoda & mabauue
. H. Meundeneeaa, 8 xomopom pacnona-
2aemca 3NeMEeHM: I Amomos INeMEHMOE
1-z0 nepuoda — oduM yposenv, 2-20 nepu-

d
oda — dsa, 7-20 nepuoda — cemb.
DIeKTPOH B ATOME HEe HMEeT TPAEKTO- g)"c- 3.
PHH ABHMKEHHs, T. €. MOMHO IOBODHUTH OPMELE » Dy
d-3NeKTPOHHBIX
UL 0 6EPOAMHOCMU HAXOMKACHUA €T0 B 5o

npocrpadcTBe. OH MOMKET HAXOIUTLCA B
060 yacTH NPOCTPAHCTBA, OKPYIKAlO-
mero AApo. COBOKYITHOCTH Pa3/IMYHBIX IOJOMEHH aJIeK-
TPOHA PacCMaTPHBAIOT KaK 3J1€KMPOHHOe 001aK0 ¢ onpe-
JeJIEHHOW MJOTHOCTBIO OTpUIaTesnbHOro sapama. Oxono
Aflpa MOMKHO BbIJEJUTH IPOCTPAHCTBO, I/le BEPOATHOCTH
HAXOM/JeHNUA 3JIeKTPOHA HanboJbias.

poM Haubolee BepOATHO HAXOKIeHHE 3JIEKTPO-
HAa, HA3LIBAKOT 3JIEKTPOHHBIM 06/1aK0M.

’ IIpocTpaHeTBO BOKPYr ATOMHOrO AjApa, B KOTO-

s-Obnaka umeror cdepuueckyw dopmMmy, p-obraxa —
dopmy rasTenn MJIH 00BEMHOI BOCEMEDPKH, a HEKOTOpLIE
d-obnaka — dopwmy aucrta Kiesepa (puc. 3).

dopma ¥ pazMepbl TOTO HIH MHOrO 3JeKTPOHHOro obJa-
KA ONpeJeNsAlOTCA AMOMHbIMU oplumanimu. ATOMHEIE
opbUTANH ABNAKTCA (PYVHEIUEH NBOHCTEEHHOH HNPUDPOILI
AMEKTPOHA, OLPeIeTEHHON B KAMIOH TOUKEe OKOJMOAIePHO-
ro npocrpaicrea. OHH He HMewT (DOPMEI, TAK KAK 9TO I10-
HATHe MaTemarnyeckoe. OfHaKO, KAK ¥ COOTBETCTBYIOIIHE
HM 3JIeKTPOHHBIe 061aKa, op6uranyu o603HaA4YAIOT CUMBOJIA-
mu s, p, d, f.
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B ATOMAX XHMHYEeCKHX 2JIeMeHTOR MNepBoMYy CJ0I0 COOT-
BETCTBYET OZlHA §-0pOUTaNb, HA KOTOPOH MOIYT HAXOAUThCA
IOBa S-ayeKTpoHAa. Bropoil cnol uMeer s-opbHTaNb, 3ANAC
9HEPruM 3JIEKTPOHOB HA Hell BEIIIe, 4eM Y 3JeKTPOHOB
nepeoro cxaoa. Kpome Toro, BTOpoH c¢lnoil HMeeT TPUH
p-opbuTaNN, KOTOPBIM COOTBETCTBYIOT raHTeneoOpasHbIe
ANEeKTPOHHBIE 0DMaKa ogHoTo pasMepa. OHE BIAMMHO Iep-
NeHAUKYIADHEL, N0400HO ocAM KOOpAHHAT X, ¥ U 2. Tpernii
CJI0M, MOMHMO OAHOM §- U TpPEéx p-opburanei, HMeeT HATH
d-opbuTranei.

Kaxxnyio opbutans MOIYT 38HHMATE JBA 3JIEKTPOHA.
CnenoBaTe/bHO, MAKCHMAJBHOE YHCJO 3JEKTPOHOB, KOTO-
pPbie MOT'YT HOMECTHTLCHA HA ePBOM CJIOE, PABHO 2, HA BTO-
pom cioe — 8 (2 — Ha omHo s-opOuTantn 1 6 — Ha Tpex
p-opbuTansax), Ha TperseM ciioe — 18 (2 — Ha s-opbuTanan,
6 — ma p-opburann u 10 — Ha d-opburanax).

Atrom kamkporo snemeHra B Ilepmoamueckoil cucreme
I. H. Mengeneesa oTnuyaerca OT NpeALIAYILETro TeM, 4TO
3apajl ero AjApa yBeJWYHMBaeTcsa Ha eAMHUNY (B Ajape Ha
OIHH INPpOTOH CTAHOBHTCH ECIJI]:.IJ.IE), a ciejoBparte/lbLHO, Ha
JIEKTPOHHOH 000JIOYKe HA OJUH 3JJEeKTPOH CTAHOBUTCHA
DOMIBIIE O CPABHEHUIO ¢ IPeALIAVIIIHM 3JIeMeHTOM.

B saBHcHMOCTH OT TOr0, Ha Kakoi opOMTAIN HAXOMHATCH
IaTOT HDCﬂEﬂHHﬁ AMEeKTPOH, XHMHYEeCKHe 3JIeMeHThI MOMHO
pasnenuTh HA ceMeiicTBa: 8, p, d u f (puc. 4).

K s-aanemernmam OTHOCAT 3J1eMeHTHI IMIABHBIX ooArpyIn
I u II rpynn [Mepuoauueckoit cucremsr 1. M. Menneneesa,
a TAKMe reJIni.

K p-anemenmam oOTHOCAT 5J1€MEHTHI TVIABHBIX HNOATPYIN
III—VIII rpynn Iepuoamnyeckoii cucremsl I[. H. Mergene-
eBa.

K d- wu fanemenmam OTHOCAT XMMHYECKHE 3JIeMeHTHI
nobounsIX noarpynn Ilepnoandeckoit cucremsl I1. M. Men-
JeJieeBa.

IlpuHagnexHOCTh XUMHUYECKOI'0 2JIeMeHTa K TOMY HJIH
HHOMY 3JIEKTPOHHOMY CeMeHCTBY MOMKHO OIpeJelNThL I10
INEKMPOHHOU KoHuzypauyuu (arexkmponHoid ¢op-
MyJ'I.E), KGTGPELH InIoKasbiBaET pacnojioyKedHe 3JIEKTPOHOB
Ha 3JIeKTPOHHBIX CHIOAX H DpﬁHTEUIHX ATOMOB. 3a0HMCATH
TAKVH QOPMYIV MOMHO ¢ moMoniso Ilepuoguueckoii cuc-

5
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Temsl . V. Menneneesa. [l1f 3JleMeHTOE MAJLIX IEPUOLOB
(1—3), cocTOAMMX TONLKO H3 AJNeMeHTOB IJIABHBIX IIOJ-
rpynn (A rpynm), aro He coCTABHT HHKakoro Tpyna. Ha-
IIpuMep, cepa, XuMu4ecKknil anemesT Ne 16, pacnonosxken-
Helif B 3-M nmepuoje, rmasHoi noarpymmne VI rpynnosr (VIA
rpyviane) Ilepmoamueckoit cucremnr M. M. Mengeneesa.
CrenoparesibHO, AAPO €€ aTOMAa HMeeT 3apan +16, Ha anex-
TPOHHOH ofosouke pacoogaaraiworTcea 16 saexTpoHOB: Ha
nepsom ciaoe — 2 sjaeKkTpoHa Ha 1s-opburanau, Ha BTOpPOM

ciaoe — 8 saerTpoHos (2 — Ha Z2s-opburanm 1 6 — Ha
2p-opbuTanAax) ¥ Ha TpeTbeM — 6 31eKTPOHOB B COOTBET-
CTBMH ¢ HOMepoM rpyinel (2 — Ha 38-0pbHUTAIH H OCTAR-

mueca 4 — Ha 3p-opburanax). Orciofa 3JIeKTPOHHAA KOH-
thurypanma aToMa cephl:

1522522p63s23p1.

Cepa — aTo p-ajleMeHT, TAK KaK IOCJEJHHII 3IeKTPOH
B €€ aToMe pacriojiaraerca Ha 3p-opGuTain.

Jna anemenTos nobounkix nogrpynn (B rpynn) caeayer
VIHUTBIBATEL TOT (PAKT, YTO Y ATOMOB 9THX 3JIeMEeHTOB 3aI0J-
HAeTcs He BHEIIHMI cjoil (Ha HéM, KaK IIpasHiIo, OyayT Ha-
XOJUThCA JBA S-3JIEKTPOHA), a d-opOUTANM MPEeJABHEIIHEr0
cJ10dA (Ha HUX, KAK Bbl 3HAETE, MOMKET IOMECTHTLCH He 60-
aee 10 anekTpPOHOB).

PaccmorpuM, HanpHUMep, CTPOeHHEe 3JeKTPOHHOI 00o0-
JMouKH aseMernTa Né 23 — BaHaIMA, PACHOIOMKEHHOIO B 4-M
nepuoae, nobounoi noarpynme V rpynnoel (VB rpynne)
Ilepuognueckoit cucremsl 1. M. Menpeneera. CiepoBa-
TeJLHO, SIIPO ero aromMa HMeer 3apsajg +23, Ha BIEKTPOH-
HOil obosouKke HaxoAATcA 23 DNIeKTPOHA: HA IePEOM CJIoe —
2 anexrpona (Ha ls-opbuTann), Ha BTOpOM cjioe — 8 anek-
TpoHOB (2 — Ha 2s-opbutanun u 6 — Ha 2p-opburanax), Ha
BHELIHeM, YeTBEpPTOM — 2s5-2JeKTPpOHA, KAaK y aJeMeHTa
nofouHOil MOArpYINbGl, ¥ ocTaldbHbIe 11 BIeKTpOHOB — HA
TpeTbeM cioe (2 — Ha 3s-opburanu, 6 — Ha 3p-opbUTANAX
i ocrasinuneca 3 — Ha 3d-opburanax). Orcioaa 3JeKTPOH-
Had KoH(Urypaimus aToMa BaHAIUA:

1522522p53523p53d34s2,

Bauanguit — sTo d-aeMeHT, TAK KAK NOCHETHUH 3JeK-
TPOH B €ro aToMe pacnojsaraercs Ha 3d-opburanu,

¢
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1. PaasuTHe IpeaCcTABIeHHH © CTPOEHHHM ATOMA.
2, Mogenn CTpOeHHSA ATOMA: «NYJHHI ¢ H3IOMOM»,
IJIAHEeTAPHAA MOAe]db, KBAHTOBAA MOAedb. 3. ATOM.
4, JIeMeHTAPHBIE YACTHILEL NPOTOHBLI, HEeHTPOHEI,
amexTporabl. 5. Haoronsl. 6. KopnyckyasapHO-BOITHO-
BOH ayaiauam. 7. JduexTpoHHan o0oJloYKa aToma.
8. JnexTpoHHsI ciaoil. 9. ATomMHasn opbUTANE, IEK-
TpoaHEBIe obaarka. 10. THoe! adekTpoHEBIX 001AKOB: 8,
p- d. 11, Ilopagok 3amoTHeHHA ITeKTPOHAMH 3JIeK-
TPOHHBIX CJI08E H oponTanei. 12, dneKTpoHHEBIE KOH-
thurypanmn (31eKTpoHHEIe (DOPMYJIBI) ATOMORE.
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1. KﬂKHE ABJEHHA TOKA3ILIBAKOT CAOMHOCTL CTpDEHH.‘F{ aTDMﬂ?
2. Kakne Mogeny cTpoeHHA ATOMA BRI 3HaeTe?

3. Ha gypca dusuxn ecnoMHuTe, KAk QHIHYECKHEe ABICHHSA
uHTepdQepe A H gndpaknan (1moe amo makoe? ) I0KaA3LIBA-
0T ABOHCTEEHHVIO IDHPOTY YACTHIL MEKDOMHDA.

4. Hz ragux gacTHl cocToHT aroMaoe agpo? Yro takoe uso-
Tonkl? 3ANHIIATE CHMBOAE! H30TOOOB XJ0D4, KAJIHA H apro-
Ha. [loveMy cBOMCTEA PABTHYHBIX H3OTOMOB OTHOTO H TOTO e
SIeMeHTA HASHTHYHEL, XOTA HX OTHOCHTeILHAA ATOMHAA MAC-
ca pasianaHa?

5. Kax verpoena snexTpoHHax obomouka atoma? Yro raxoe
SHEPreTHYeCKHH VPOBeHb (aIeKTPOHHBEIH ciaoi) atoma? Yto
npexcrapaser coboil aromuas opburans? Kaxme opburann
BAM H3BECTHBI?

6. Yemy coorBereTeveT B [leprogmueckoii cuereme 1. M. Men-
OeleeBa HOMep: a4) nepHoga; 0) rpyansr?

7. Kar 3anonnsiorcs SHEPreTHUIeCKHe VPOBHHM H 3JIEKTDOH-
HBle OPOHTAIH ¥ ATOMOB XUMHYECKHX H€MEHTOB IJIABHLIX H
moboursix noarpynn tabmuusl . M. Mengeneesa? B uém
CXOACTEO H PA3JIHYHE B CTPORHHH ATOMOE 3JIEMEHTOE FIIABHEIX
H no00YHEIX DOATPYIN OOGHOH IPYIOE?

8. BanuniuTe 3NEKTPOHHLIE KOH(PHUTYPAIITHH ATOMOB SJIEMEH-
TOB, HMEINHX N0pALKoBEIe HoMepa 6, 15, 20, 25 s [lepuogn-
yeckod cucreme 1. M. Mengeneesa. K kaxum saexTpoHABIM
ceMeilcTBaAM OTHOCHT 3TH 3JIeMEHTHI 7



t 9. ITogroroekTe coofIieHHe HA TEMY <« JBOJIOIAA DPeICTABIE-
HHH 0 CTPOEHHHA ATOMA #, HCIIOIb3YA BO3MOMHOCTH HuTepHEe-
T4a.

‘ 10. Kax BBl jgymaeTe, [HoYeMy ryManuTapusamMm HeoOxoaumo
HMeTh [IPeJCTABICHHE O CJAOHHOM CTPOSHHH aToMa?

' 11. lIpokoMMeHTHDPYVITE COACIVIOLUIHE CTPOKH H3 CTHXOTBODE-
uuA B. Bpwocosa « Mup anexTponas:

Boims Moxcem, 3mu anexmporsl —
Mupuwi, 20e namov MamepuKos,
Hexyeemeaa, 36amna, 60IHL, MPOHBL
H namams copoka sexos.

Ewé, Ovtme momwem, Kamdwi amom —
Beeaenunan, ede cmo naamnem;

Tam acé, ymo zdecs 8 00BéMe CHAMOM,
Ho makxace mo, 4ezo adecs Hem.

IlepuoanuecKkuii 3aK0H
§ 2 1 CTPOEHUe aToMa

Iepuoaunueckuii sakon u [lepuognueckas cucTeMa XH-
mudeckux saemenToB I[. M. Mengeneesa — Benmuaiiniee
OTEpBITHE KOoHIIA XX B, B 00/1aCTH XMMHH, OCHOBA COBpe-
MEeHHOH XUMHH, ITHHAMHMYHOEe M PDA3BHBAKINEECHA YUeHHEe.
Ouo orpamkaeTr ABIEHHHA, DEATLHO CYLIECTBYVIOIHE B IIPH-
poje, ¥ 103TOMY HUKOIa He NoOTepAeT CBOero SHaYeHHd.

OrkpriTae Ilepuoguyeckoro zaxkona u llepunoanyeckoit
CHCTeMEI DBLLIO MOATOTORJIEHO BCEM XOJA0M UCTOPHH PA3BUTHA
XUMHH, OHAKO HoTpebosanack reunansHocts 1. M. Menge-
JleeBa, ero Jap Hay4YHoro npejBuiaeHnsa, 4To0bl 3TH 3aK0HO-
MepHOCTH ObLIH copMyJIHpOBaHB H rpapHUUecKH Ipex-
CcTaBJIeHB] B BHie TAOIUILLI.

OtkpseiTue /1. 1. MennexeeBsiMm
IMepuoauyecKkoro 3aKoHa

1. 1. Menze/ees pacnofiosi/ BCe H3BECTHLIE KO Bpe-
MEHH OTEDPBITHA HE]_]HD}IH‘-IEGKDPG 3aKOHa XHMMHYeCKHe
aneMeHTHI B pAj (puc. 5, @) no BO3pacTAHMIO UX ATOMHBIX
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macce (Bo Bpemena JI. M. Menjeneesa aTy BeJIHYHHY HA3bl-
BAJIH ATOMHBLIM BECOM) H OTMETHJ B HEM OTPE3KH — IIePHO-
awl (puc. 5, 6), B KOTOPLIX CBOMCTBA 2JIeMeHTOB M 06paso-
BAHHBIX MMM BellleCTB H3MeHsAJHCh CXOAHbIM oOpasom,
a4 UMEeHHO (B COBPpEMEeHHBIX TepMHUHAX):

1) meTannuuecKkue cBoiicTBa ocnabesanm;

2) HeMeTa/LIHYeCKHe CBOHCTBA VCHIHBATHCE;

3] BAJIEHTHOCTE 2JIEMEHTa B BRICIIIHYX OKCHIAX VBEJHYH-
Banackc I go VII;

Menmeneer JImurpnit Heanoenu
(1834—1907)
LA R B B N EESRENEHRESESRHSESHES:SSSEHNEHSESEHSEHSE:SEZ:SESR:E]

Beaukuii pycckmit yuénsiil, oguH 13
OCHOBOIIONOHHKOB COBDEMEHHOH XH-
mun. CosgaTent ecTecTBeHHON KaaccH-
[]]HI{B.].'I,P!I{ XHMHYSCKHX 3JIeMeHTOB -—
ﬂEpHﬂA’H‘IECRDﬁ CHCTEMEBI JSJIeMEeHTOR,
ABHBHOISHCA BEIpaeHHeM HEPHDI[H‘IE'
CHOMD 3AKOHA XHMHYSCHHXYX 3JeMeHTOB.
Coagan QyHEIAMEHTANBHBIH TPVE —
yuedHuK «0OCcHOBBI XHMHH», B KOTOPOM
BHEPBHE BCHA HEUPI‘EHH‘IEQEEH XHMHA
Hanokena Ha ocHope Ilepuoaudeckoro
3aKoHa. ABTODP XUMHYECKOH TeopHH
PACTBOPORE.

B cBonx Tpygax . M. Mesgenees MHOIO BHUMAHNA VIEIA pas-
BEHTHID GTWE‘IECTBEHHGﬁ NPOMBINIMTEHHOCTH H XHMH3AIIHH CeJIbCEKOTO
X03AHCTEA.

O. . Meugeneer gorazan HeoOX0OUMOCTh CO3JAHHA XHMHUE-
CEHX NPpOH3BOACTE COOLI, CEPHDﬁ KHCJJAOTEl, MHHEePAJABHEIX }',E['DﬁPE‘
aui. ObocHoBaa HAeH NOA3EMHOH rasuHKaLHH VI8 B IpHUMeHe-
HHA KHCJIOPOga B MeTALIYPrUYecKoi npoMeiniaesnoct. Ipempio-
MM crocod HenpepsrBHOH mepepaboTkH HedyTH, a TAKIKe OPHIH-
HANLHYIO TEOPHIO €6 NPOHCKOM IeHHA,

7o
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4) BaJIEHTHOCTE 3JEMEeHTOB B THApHUAax (TBEpALIX coje-
NOJO0HBIX COBUHEHHAX METAJLJIOB ¢ BOJLOPOAOM) VBEeIHYH-
pajack ¢ I go III, a 3aTeM YMeHLINANACE B JIETYVYHX BOJAO-
poaHEIX coefuuennax ¢ IV no I;

5) oKCHABI OT OCHOBHBEIX Yepes aM(hOTepHEBIe CMEHAINCE
KHCJAOTHBIMH;

6) ruapoxcHabl OT IeIoYei yepea aMmoTepHbie THAPOK-
CHbI CMEHAJIHUCEH Beé 6oMee CHILHBIMH KMCIOTAMH,

Ha ocuopanwmn atux Habnwmenuin 1. M. Mengenees
B 1869 r. caenan sBeiBog — copmynuposan Ilepuogunue-
CHMIl 3AKO0H!

CBOMCTBA XHMHYECKHX 3JIeMeHTOB U ofpasoBaH-
HBIX HMH BellleCTE HAXOQATCH B IePHOANYeCKOH
3aBHCHMOCTH OT HX aTOMHEIX BeCOB.

Emé pas noguepkHEéM, 4TO B HACTOAIEEe BpPeM#A CHHO-
HHMOM IIOHATHHA ¢aTDMHBIﬁ BeC» ABJIAeTCHA IIOHATHE «0T-
HOCHTe/lIbHAHAdA ATOMHAA MACCA» .

IlepuoguyecKkuii 3aK0H
B CBeTe YUYeHHUHA 0 CTPOeHHH aToMa

Dopmynuposka Ilepuoanuyeckoro 3akKoHa, JdaHHASA
J. . MengeneeBsIM, oTpakaja cOCTOSHHE HAYKH HA TOT
nepuoj BpeMeHHN, KOrja O CJIOXKHOM CTPOEHMH aToMa yué-
HEIE TOJBKO A0TaJbIBAJAHCE, MOMXKHO mopaaTsecsa reHualb-
HOCTH BBIJAKIIIErocs PYCCKOT0 XHMHKA, KOTOPLIM Ha OCHO-
BAHHM BeJiHYaillneill HaydyHON MHTYHIHH NpeaBHaes] IpH-
YHHEI OTKPLITEIX HM 3aKOHOMepHOCTel, OnecTdae yraga
MOPANOK pacnojoxedns snemenTos. I1. M. Mengenees cos-
JaJj Tabauny Tak, 4To oHa, OYVAYYH J0BOJBHO IPOCTOH, TeM
HE MeHee MAKCHMAJBHO XapakTepusyeT CTPOeHHe ATOMOB
XHMHYECKHX 2JIeMeHTOB M He IIpeTepiie/ia HUKAKHX [IPHH-
INHIMHAJIBHBIX HSMEHEHHﬁ Vie Ha HPOTH.}KEHHH IIoYTH 110~
ayropa eroneruii. Iocreayioniue oTEPLITUA B obnacTu hu-
SUKH ¥ XHMHH TONBKO JOIOJHAIH U YIIYOIAIH OTKPLEITHE
. 1. Menneneesa.

Kaxk BbI yike 3HaeTe, OLLJIO IOKA3AHO CI0KHOE CTPOEHHE
aToMa, NpeajioMeHbl MOJAEJNA, OTPaXKAIOIIHe eT0 CTPOEHHE,

76
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OBLIIO OTEPBITO ABJIEHHE CyLLEECTBGBaHHH H30TOIIOB H JOKa-
J8HO, YTO 3ap.ar3 ﬂﬂpu amoma Kamdozo xuUMULecKo20 3e-
menma 6 madauue Mendeneesa sozpacmaem Ha eGUHUYY
no cpasHenuio ¢ zapadom adpa amoma npedvidyuiezo
xumuveckozo anemenma. CneoBaTeIEHO, 3apAd amomHO-
20 Adpa coenadaem ¢ NOPATKOELLM HOMEPOM INEMEHMA 6
mabauue Meundeneesa. Takum oGpasom, ObLT BCKPBIT HC-
TUHHBIHA IPUHIKUIL, 10 KOTOPOMY TeHHANBHBLIH YUEHBIN MH-
TYMTHBHO DPACHOJOMKHUI BJeMEeHThI B NpeiIo:KeHHOH UM
cucTeMe.

ITH OTKPBITHA HOTpedOBANN YTOUHUTE NEDPBYIO, MEeHIe-
JIeeBCKVID, hopmyaupoBry Ilepuoauueckoro sakoHa. B co-
BpeMeHHOIl pefakiiiy 3TOT 3aK0H 3BYUHT TAK:

CBOMCTBA XMMHYECKHX 3JIeMEeHTOR M oﬁpaaonan-
HBIX HMH BellleCTE HAXOOATCA B Hﬁ]]l[ﬂﬂli'i&ﬂltﬂﬁ
3aBHCHMOCTH OT BeJIHMYHHBI 3apAI0B AJep HX
ATOMOE.

Ilepuonuueckasn cucreMa
. H. MennesneeBa B cBeTe yUeHHU S
0 CTPOEHHH aTOMA

Ilepuoanueckan cucrema 1. 1. Menneneesa — atTo rpa-
[I)H‘{ECKBE BhIpaieHHe HEPHB,ILH'—IECHGI‘G 3aKOHA.

CyulecTeyeT MHOKECTBO Pa3/IH4YHBIX Moaupurannii [Te-
pHOANYHEeCKOH cucTeMBl XUMHUecKHX anemeHToB I[. M. Men-
AeseeBa, ojHaKo HauboJsiee ynoTpebHTeNLHEI: B CpejHeil
IIKOJe KOPOTKOIePHOAHBIH BADHAHT (MM MEI M IIOJIb3VeM-
csl B HAaIIeM yyeOHHKe), a B BEICIIEH — TaKiKe W JJIHHHOIe-
pHOAHBIN (cM. puc. 4).

IopsaakoBslil HOMED 3JIEMEHTA, HOMED IepHoja U HoMeD
rpyvinsl B Ilepuogudeckoit cucreme [, M. Mengeneesa or-
pPaskaT 0coDEHHOCTH HJHM 3aKOHOMEDHOCTH B CTPOEHHH
ATOMOB 2JIEMEHTOB.

Tak, nopadkoéslit HOMepD INeMeHMA, KAK Bbl 3HAETe, CO-
OTBETCTBYET 3apAAy aToMHOTO fApa, T. €. YMCJY IIPOTOHOB

7
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B HEM, H YHCIY JeKTPOHOB B 3JIEKTPOHHOM 000JI0UKe aTo-
Ma, TAK KAK OH 2JIeKTPOHeHTpaIeH.

Yuero HeliTPOHOB I8 H30TOHNOE XHUMHYECKOT0 3JIeMeH-
Ta HaxXoAAT no hopmyne: N = A — Z, rge N — uncnao Heir-
POHOB, A — MACCOBOE YHUCJI0, Z — NOPAAKORBLII HOMep aJie-
MeHTA.

Homep nepuoda cooTBeTCTBYeT YHCIY dHEPreTHUYECKHX
VpoBHEH (8JeKTPOHHBIX CJOER) B ATOME,

HDMGP 2pynnbt COOTBETCTEBYET YHCAY 3JIEKTPOHOB HAa
BHelIHeM 3HepreTHYeCKOM VPOBHE ATOMOB IJIA 3JIEMeHTOB
INIABHBIX IIOArpYIN (A rpyin) MM MAKCUMANTBHOMY YHCIIY
BAJIEHTHBIX JIEKTPOHOB [LJIA 3JIeMEHTOB 00eMX NOArPYIIN.

BajieHTHBIMH HA3LIBAKOT JeKTpOHBI, KOTODBIE
MOTYT IIPDHHHMATE YYUACTHE B ClﬁpﬁBDBElHHH_ XH-

MHUYeCKOH CBA3H.

Ilna aneMeHTOB IVIABHBIX HOATIPYIN TAKHMH 3JEeKTpO-
HAMH SIBIAKTCA 3JIEKTPOHBI BHEIIHEr0 3HEPreTH4YecKoro
VPOBHA, H MX YHCJIO PABHO HOMepY rpynnet. [lns aneMeHTOR
nofouHBIX noarpyim (B rpymnm) BAMeHTHRIMY ABIAKTCH He
TOJABKO JIEKTPOHBI BHEITHED'), HO TaK¥He H HNpelBHellHero
SHEPreTHYECHKOr0 YVPOBHA, OJHAKO M B 3TOM CJy4dae MaKCH-
MAaJdbHOE HX HHCJIO0 OIIpele/IHeTCH HOMEepDOM I'PDVIIIEI.

OcobeHHOCTH CTPOEHHA ATOMA 00BACHAIOT H 3AKOHOMED-
HOCTU M3MEHEHUs CBOICTE 3JIEMEHTOR B IepuoJax U rpyn-
nax.

B npedenax odnozo u mozo e nepuoda memanauyie-
cKue cgolicmea ocaabesalon, @ HEMeMaaluieckue Yycunl-
8ammes, TAK KaK:

a) VBeJIHUYUBAKOTCH 3ADAIBI ATOMHBIX AIeD 3JIEMeHTOB;

0) VEBEJIMYHEBAETCH YHCJ0 3NeKTPOHOE HAa BHeNIHeM sHepD-
reTHYeCKOM YVPOBHE ATOMOB;

B) HHCHO aHepreTH4YeCKEHX FpﬂBHEﬁZ B aTOMAax aJieMeHTOB
He HaMeHAeTCH;

r) pagHyc ATOMOB YMEHLIIASTCH,

B npedenax odunoit u moit xe zpynnot (68 zrasnoit nod-
zpynne) memanauieckue ceolicmea ycuaueanwmes, a He-
MeémaJaauyecKue ncaaﬁeaamm, TAK KaK:

/5
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a) VBeJIMUMBAKTCHA 3aPA/iLl ATOMHBIX AED 3JeMeHTOR;
6) uHCaAO SNeKTPOHOB HA BHEINIHEM SHepreTHYecKoM
VPOBHE He M3MEeHAeTCH;

B) VBEIMUMBAETCH UYHMCIO0 DHEePreTHYecKHX VpOoBHell B
aToMax;

r') YBeJIMUMBAETCA PajJlyc ATOMOB.

B Goabiuux nepuogax (4—~6) ot H3MeHeHHA MPOHCXO-
AAT MelleHHee, TaK KakK ¥V aTOMORB 3JIeMeéHTOB Hﬂﬁﬂ‘iHhIX
noarpynn crpourea (o 18 sneKTpPOHOB) He BHEIIHHWM,
a npeasHeUIHHIl ypoBeHb, U TOJBKO MOTOM HAUYHHAET 0-
CTPAUBATECHA BHEINHHUH YPOBeHL (¢ 2 10 8 3JIeKTPOHOB B CO-
OTBETCTBHHM C HOMEPOM I'PYIINbI).

—

IMTonoxenue Bogopoaa
B Ilepuoanueckoi cucreme
JI. A. Menneieena

Kamxgomy sanementy B Ilepuoguueckoit cHeTeme
. H. Mengeineesa 0TBeJeHO MECTO, CTPOI0O OIDeAeIeHHOe
3apajoM aToMHOro Ajapa. EAMHCTBeHHBIN aJIeMeHT, KOTO-
pomy B Tabnune MeHge/ieeBa OTBEIEHO [1BA MeCTa, IPHUEM
B Pe3KO NPOTHBONOJOMKHBIX Ipynnax (IIeJJOUHBEIX MeTas-
JIOB U TAJOreHoB), — aTo Bogopoh. IIpHUMHEl TAKOrO 0CO-
DEeHHOrO IMOJIOMKEHUA BOJIOPOIA OTPAXKEeHE B Tabnuie 2.

[IOJIOMKEHHE BOJOPOIA Tadauuya 2
B IIEPHOIUYECKOH CUCTEME
1. M. MEHJIEJTIEEBA

Dopma
CYIeCcTRO- 11
PHIHAKH CXOICTRA
BAHHA c ﬂ[EJID‘IHHT'?!“ II]JH&E&KI! CXOOCTEA
BOZOpPOIA Sk e € TaJ0TeHAMH
KaK
AeMeHTa
AToMbl Hmeer Ha BHeLLHEM Mo saBeplienus BHELI-
¥ eAHHCTBEHHOM DJIeK- HEro ¥ eIHHCTBEHHOTO
TPOHHOM CJIO€ OJHH AMEKTPOHHOTO CJIOHA ATO-
BJIeKTPOH ¥ OTHOCHTCH MY BOAODOJIA HEJAOCTABT
K S-3JleMeHTaM. OIHOTO MIeKTPOHA. Ilo-
IloaToMy npossIAeT ITOMY OH MOKET TIPOAER-
BOCCTAHOBHTENEHEIE JATE OKHCIATENLHEIE
CBONCTEA CBOHCTBA

Ed




Uronuanue madoa. 2

dopma
CYIEcTBO- n
HAHAKH CXOICTBA
BAHHA p i i ol!{:lhlufﬂl Tlpusnaxn exoaersa
BOTOPOIA e s ¢ TAJIOTeHAMM
Kak il
AMeMeHTA
IIpocroe Ilpeanonaraerca cy- [Ipu OOLIMHLIX VCIOBHAX
BEIIECTBO | IMECTBOBAHHE B KocMoce | Bogopon H, — raa, no-
MeTaLIHYeCKOro Bogo- nofHo HTOPY H XJI0pY
poja ¢ 0OTBeTCTBYIO- MMeMni JByXaTomM-
HIel MeTalangecKo HVIO MOJIeKYaY, o0paso-
KpHCTAJIIHYecKoil pe- BAHHYVIO 38 CUYET KOBa-
HIETHOH ¥ 3IeKTPOHHON | JeHTHOH XHMHYecKoH
MPOBOAHMOCTHIO CEfAI3H MEXY ATOMAMH
Crhomusie | B nogasasiomem 600b- C HekoTOPBIMH MeTal1a-
BEIecTBa | IIMHCTEE COeMHeHHH ¥ | Mu Bogopoa obpazyer
BOAOPOAA CTENEHE OKHC- | TBEPABIE cOTeno o0HbIe
nenus +1 (manpumep, BELIEeCTEA IPEeHMYVILecT-
1=l BEHHO HOHHOTO THIIA —
HCl) FHAPHAL], B KOTOPLIX HMe-
T cTeneHL oKueaerna —1
+2 -1
(rampumep, CaH,)

3uauenue Ilepuoagnueckoro 3akona
u IleproauuecKoi CUCTEMBI
. H. Menneneera

Ilepnopgmuecknii zaxon u Ilepmognueckasa cucreMma
II. H. Mengeneera apasoT coboil TpuyM@ poccuiickoi xu-
muueckoil Haveu. IlogymMaiiTe caMu, Belb Bee VUEHBIE, KOTO-
pble 3aHHMAJIHCHL ITOMCKOM eCTeCTBeHHOH KJaccHu(HKaIuH
XUMHUYECKHX BJIEMEHTOR, HAXOAUINCE B PABHEIX YCIOBHAX,
MMEIH OJHH U Te JKe HAYYHBIE NPeNNochLIKH Iaa obobire-
uuda. ITouemy e HU opHOMY U3 HUX, Kpowme 1. V1. Menjene-
eBa, He yJIanock oTKpeITE [lepuoanueckuit saxon?

OueBHAHO, 00BEKTHBHBIX ODPEANOCLIIOK (HAKOILJIEHHOTD
daxToNnornyeckoro marepuana, pabor npeaniecTBeHHH-
KOB, VYacTHdA B cheaie XuMuKoB B r. Kapiacpys, Ha KoTto-
poM nobelMJaHd HAeH AaTOMHCTHEH) Obino mano. [orpebGo-
BAJICH CYOBLEKTHBHLIN, JUYHOCTHEIH (haKkTOp, KOTOPBIA ¥

p=l)
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Kajaoro H3 vueHsIX pasHeif. [. M. Mengenees nmesn aH-
IHUKJONeAHYecKHe 3HAHUA, yMel 0000maTs (paKThel M BhI-
NBMIATh HA UX OCHOBe rumoressl. QueBUIHO, CIIpaABEIIHBbI
caoBa pyccroro xumura JI. A, Uyraesa, cKkasaHHBIE HM 0
II. 1. Menpneneese: «['eHnanLHBIN XHMHK, NePBOKJIACCHLII
(pM3UK, NJIOAOTBOPHLIH HccIeZoBaTeJb B obDJacTH I'HAPO-
ANHAMHEN, METEOPOJOIHH, IFe0JOril, B PasJIHUHBIX OT/Ie-
JaX XMMHYECKOH TeXHOMoruu (B3pbIBUAThIE BeIecTBa,
He)Th, YVUEHHE O TOIUIMEBE) U ADYIHX CONpPeNeNbHBIX ¢ XH-
Mueil ¥ PHUHKON AUCIHUNIHNHAX, MYDOKHMHA 3HATOK XUMH-
YeCKOl NPOMBIIIJIEHHOCTH M NPOMBIIUIEHHOCTH BooGumie,
ocobeHHO PYyCCKOM, OPUrHHANBHBIN MBICAUTEb B 06aacTi
VUEHHHA 0 HAPOJHOM X03AHCTBE, rOCYAAPCTBeHHBIN VM, KO-
TOPOMY, K COXaleHHIo, He Cy/JeHo DbLI0 cTaTh rocyjgap-
CTBEHHBIM YeJOBEKOM, HO KOTOPBIH BHAEJ M IIOHUMAJ 3a-
maun ¥ OyayiiHoeTs Poccum nyuine mnpeacTaBUTeNeill Ha-
meit o(pUIUATBHOH BIACTH. ..

On ymen ObITh (husiocohoM B XMMHH, B (DHBHKE M JIPYTHX
OTpaciAfAX eCTeCTBO3HAHHA, KOTOPBIX €My NPHXOAUIOCH
KACAThCH, 1 eCTEeCTBOMCIIBITATENEM B npobaeMax (puiIoco-
(hiu, DOMUTHYECKOM SKOHOMHHK M COLMOIOT M » ,

ITosToMy ocTaéres TOMBKO HeLoyMeBaTh, nouemy Hobe-
neBCKHIT KomuTeT, KoTopwiit B 1906 r. B CrokronsMe us
ABYX KaHaupatyp — d¢panunysza A. Myaccana u pycckoro
II. 1. MeneneeBa — oTaaj NpeanoureHue GpaHiy3cKoOMY
xHUMHKY. OUeBHIHO, HEMAJIVIO POk B aToM pemtedun Hobe-
JIEBCKOTO KOMHTETA ChIFPAJ TOT (hbaKT, UTO KAHAUIATYDY
A. Myaccana peiaeuHEyna @paHnyackad akajeMHa HavK,
a ll. 1. Menneneesa — Arazemus Havk I'epmannn. CTeim-
HO npHu3HAaATE, 4To . M. Menaeneer, OVIVYM NOUYETHBIM
YJEHOM II0OYTH BCeX eBpPOIeHCcKHMX akajeMHnil HAVK, TAK MU
He OwL1 nabpan uneHoM Poccuiickoli akajgemMun, xora DaJi-
JIOTHPOBAJICS B HEE He pas.

OueBUIHO, 3AKOHOMEPHO U CJAeAVIONee HeJJOTHYHOe 110~
Benerue JIOHIOHCKOro KopoideBcKoro obiiecTsa, KOTOpoe B
1882 r. npucyaumno I1. M. Meaneneesy menais ssu (npem-
IIeCTBEHHUK W aHaJor menanH HobeJeBCKOro Jaypearta)
«3a OTKPBITHE IePHOANYECKUX COOTHOIIEHHI ATOMHBIX Be-
COB», a NATHIO FrogaMu noaske, 8 1887 r., 310 e 0b6miecTBo
BPVUHIIO TAKVI) K€ MEeIAJlb CBOEMY COOTEYeCTBEeHHHUKY
. Heonenacy «3a OTKPBITHE NEePHUOJWYECKOT0 3aKOHA
XHMHYECKHX JJIeMeHTOB» .
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Rhak NpUM3HaHME 3IAcCHYI PYCCKOro XUMHKA nepej MHUDPO-
BOIf HAYKOI clleiyeT OTMeTHTS CAeIVIOnIuii haxT,

B 1955 r. rpynmna aMepMKaHCKHX XMMHMKOB BO IVIABE
¢ I. Cuboprom nonyuuia HoBbil, 101-# snemMeHT, KOTOPO-
MY B HecTh Besm4aiimero pycckoro xumuka JI. 1. Menge-
JeeBa eINHOAVIIHO NPHCBONJIA HA3BAHHE ¢ MEHIeIeBHii».

Ilepuoguueckuit saxon u Ilepuwoaumdeckasa cucTeMma
. 1. MenneneeBa MO3BOJHIIH:

1) yeraHOBUTE B3AHMMOCBA3E MEeXY 3JIeMeHTAMH H 00h-
eANHHUTE UX 110 CBOMCTBAM;

2) pacHnoJoM¥uThL 2JIEeMEeHTHI B eCTeCTBEHHON Nocaenosa-
TEeJIbHOCTH;

3) oDHApPYIKUTE NEePHOAHYHOCTL, T. €. HOBTOPAEMOCTh,
CBOMCTE 3JIEMeHTOB M UX COeJHHeHHI 1 o0'bACHUTE IIPHYH-
HY 8TOro;

4) MCIpPABHTh M YTOUYHWTH 3HAYEHUHA OTHOCHTEJIbHBIX
ATOMHBIX MACC HEKOTOPLIX HJIEMEHTOB;

D) MCTIDABHUTH M YTOYHHUTE CTEIIEHHW OKHCJIEHUA (BajIeHT-
HOCTH) HEKOTOPLIX 3JIEMEHTOB;

6) npenckasaTk CYILECTBOBAHUE elllé He OTKPBITHIX aje-
MEHTOB, OITMCATE UX CBOHCTBA, VKA3ATH IIYTH UX OTHPBITHA.

Tpuymdbom Ilepuoguueckoro zaxkoHa B llepumoguue-
CKOM CHCTEMBI SIBHJIOCH OTKPBITHE TPEX NpejcKasaHHBIX
. U. MenaeneeBbIM 2J1eMEHTOB — TAJIJINA, CKAHAWA W rep-
MaHMUA. ITO MO3BOJUIO OJHOMY M3 M3BECTHBIX (huocodos
HazeaTk oTkpeiTHe [l. M. Menneneessim Ilepuoaunueckoro
3AKO0HA HAVYHBIM IOJIBHUIOM, NOLODHLIM HOJBUIY ACTPOHO-
ma Jlepephe, mpejackasasuiero OpoMTY ellé HeM3BECTHOIM
naanersl Henrya. [ToueMy Tak aMOIMOHAIBHO XapaKTepH-
ayercsd INpelcKasaHHe pyccKoro xuMuxa? 9To CBA3AHO C
OTEPBITHEM HepBoro us npeackasadasix 1. H. Meugenee-
BEIM 2JIEMEHTA IaJIJINA, KOTOPBIH ObLI OTKPLIT (DPAHIIY3OM
I1. 3. Jlekoxom ne Byaboapanom. 1. M. Menneneer, Baa-
JeBlnuid (PpaHIY3CKUM A3BIKOM, IIPOYATAJ CTATHI 00 OT-
KPBITHH FAJIJIAA, 4 3aTEM HAIIMCAJ NHCHBMO IEPBOOTKPLIBA-
TeIw 3TOr0 aJeMeHTa H YKA3aJl He TOJAbKO Ha OIHOKY
I1. 9. Jlekoka ne ByaGoapana (ToT onpejerns HEBepHO
ILTOTHOCTE TAJIJIMA), HO M HASBAJ INPHYHHY 3TOH omIubKMN
(obpasen rajiana ObLI HEAOCTATOYHO OUHILIEH).

Buausiil gunocody xumuu B. M. Keapor nucan: « Mosk-
HO IIpeJICTABHUTH INepDBOHAYANBHOE HM3YVMJIAeHHWEe, 4 BO3MOMK-
HO, AaXe HerojgoepaHwe J000rc CTPOroro XMMHKa-aHaJ M-
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THKA, ecJd Obl OH Moayuni noaodbHbii coBer. Kak?! On B
IMTapu:xe IepUT B pPYKaX HOBOE, OTKPLITOE HM BeIlecTBO,
HUKOMY JOTOJI€ He U3BeCTHOe, BUIUT U OCH3AET ero, HaMe-
PAET U ONpeiesAeT ero CBOMCTBA HA AHAJIMTHYLCKHX Becax,
CJIOBOM, ABIAETCA €JMHCTBeHHLEIM B MHPe HCcJeJoBATe-
jeM, HMEIOIUM [eJi0 ¢ 3THM Bel[eCTBOM KaK ¢ PeasibHbIM
renom, M Bapyr kro-ro, Haxogsamuiica 8 Poccun, Ha pac-
CTOAHUM THICAYM KHJIOMETPOB OT ero JabopaTopuu, He BH-
MeBIIXI B IV1A3a HU KPYIHHKH HOBOTO BelllecTBA, COMHERBA -
@TCH B TOM, XOPOIIIO JIH OHO OYUIIEHO, U, HE CMVIIIAChH, Bbl-
CKA3LIBAET CBOM COBETEHI, KAK 3TO ClIeNaThks.

. 1. Meupenees okasancda npas. I1. 3. Jlekok ne Bya-
GOApAH BHAJ €ro COBETY M COoODIMHI HAYVYHOMY MHDYV:
«fl nymaro, 9TO HET HYM/ALI HACTAHBATE HA HCHJIKYHTEb-
HOH BAjKHOCTH TEOpETHUeCKUX BaraagoB r. MeHpgeneesa
OTHOCHTEMbHO ILIOTHOCTH HOBOTO 3JIeMEHTA » .

IIIeepcrnit yuénsit . Hunbcon, orkpeieummit B 1879 r.
crangui, npegckasanasiil 1. M. MengeneesniM Kak ska-
fop, MPUCIAJT eMY B IOJAPOK HOBBIH MeTaN, A HEMeIL KU
vuénesiii K. A. Bunxjgep, oTKpeIBIINI NpejcKasaHHBIH
II. 1. MenpgeneeBplM repMaHdil (3KACHIHMIIHYM), ITHCAJ:
¢...IepHOJHYHOCTE 3JIEMEHTOB TEM CcaMbIM ‘_i,"}KE He I'HIiioTe-
3a, OHa cTasa (paKTOM, M XMMHYECKOe HUCCIeJOBaHue cjle-
JIaJ10 HOBBIH, HEHCUYHCAMMO BAKHBIH [IAT B AapPCTBO MO3HA-
HHA? .,

B saxknwuenme npusegem caopa [I. U. Mengeneesa ua
ero cTaTbM «3aMEeTKH 10 IMOBOAY OTKPLITHA FajlJIHA», B KO-
Topoi oH gaért copersl 11, 3. Jlekory ne Byaboapany: «JTa
CTATEA [NOKA3BIBAET KAK MOK HAYYHVIO CMEJIOCThL, TAK H
MO0 yBepeHHOCTh B [lepuoandeckom aaxkoHe, Beé onpaspa-
JOChE. JTO MOE HUMS».

1. Oreperrne JI. H. Menpeneeesim Ilepunoguueckoro
saxona u coananue Ilepunognueckoii cucremsr. 2, Ile-
PHOOHYECKHII 3AKOH B CBeTe YIeHH:A 0 CTPOeHHH ATO-
ma. 3. [lepuoguueckas cucrema JI. H. Menneneera B
CEeTe YUEeHH:A 0 CTPOeHHH aToMa. 4. 3AK0OHOMepHOCTH
H3MeHeHHA CBOHCTE ATOMOB B NePHOIAX W TPyNmax
(rmasueix noarpynnax). 5. Ilomoxenue sogopona B
Hepuopuyeckoi cucreme /1. H. Mengeneesa. 6. 3ua-
yenne [lepmognueckoro zaxoHa u Ilepmogmueckoi
cucTemsl /1. H. Menneneera.
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1. Kagxne npeanocbUIKH DOCIVCHIN OCHOBOH oTKpeITHA [le-
PHOIHYECKOTO 3aK0HAT

. 2. Kax 6un orepeiT [Hepuoguuecrnit saxon?

3. Kax namensnacey popmynuposka [lepuoguueckoro aaxouna
10 Mepe PA3SBUTHA HAVKH?

4. B uém (puauvecKHil CMBICIA: a) NOPAAKOBOTO HOMepa aJe-
MeHTa; D) HoMepa mepHoja; B) HoMepa Ipynnbi?

5. H&K HA OCHOBe EBE‘,ELEHHI'-.I O CTPpOEHHH ATOMA MOMHO Dﬁ"l:.ﬁﬂ-
HHTE 3AKOHOMepHOCTH B Ha3MeHeHHH CEOHCTE 3JIeMeHTOE TI0
nepHogaM ¥ rpyrmam?

6. Kax coornocarcs cnosa [1. H. Mengeneesa: «[leproguuecko-
MY 3aKoHY Oyayiiee He FPOSHT PAspyIIeHHeM, 4 TOJbKO PasBH-
THEe H HAACTPOHKH 00eHIa0Tea» — € COBPeMEeHHBLIM COCTOSHH-
em Ilepuogueckoro sakona 1 [lepuoguueckoil cucreMe1?

7. Ilouemy rmogopon zanuMmaer B [lepuogmueckoll cucTeme
ABOHCTBEHHO® NON0MKeHHe?

8. Hazpanus EKaKHX XHMHYECKHX 3JIEMEHTOB B Tabnauie
1. . Mengeneepa ceasansl ¢ Poceneil u pycckamna?

9. ITHMOMOrHYECKHME HCTOUHHMKAMM HA3BaHMI OoJbmimsH-
cTBa XMUMHYeCKHX onemeHToB B Tabmnuue . M. Mengeneesa
MOCAVACHIAN: CBOHCTBA IIPOCTHIX BeIIECTB, ODPA3OBAHHBIX
MIeMEHTAMI, MePoH FpeYyecKHX MH(OB, HAZBAHHA HeDeCHBIX
Tam, FEDFPECI}H'{EERHE Ha3BaAHHA, HMeHA BEJHKHX }"‘IéHLIK.
[IpueeauTe NpUMePhl HAZBAHHI TAKHX 3JeMeHTOB, HCIOIb-
sy#a soaMoskHocTH Hurepuera.

10. Ilogroroekre cooblieHHe O KH3HA H JAeATe]ILHOCTH
. H. Menneneesa, HMCIIOAL3YA pazIHYHble HCTOYHHKEHM HH-
dopMannn,

"0 % 00

Q

§ 3 HNouHag xuMmuueckKas CBA3b

B Ilepuognueckoil cucreme 1. M. Menneneesa ocobHA-
KOM CTOAT OJATrOpojHEIe Tas3kl. ITO YVHUKAJILHEIE XHMHYe-
CKMe AJIeMeHThI, TAK Kak Ja:e B (hopMe NpocToro Bele-
CTBA OHM CYIIECTBYIOT B BHE OTHEILHBIX ATOMOB, HE CBH-
3aHHBIX ApyT ¢ ApyroMm. HekoTophkle XMMHMKH M0 CHX TOpP
ZATPYAHAKTCA OTBETHTH HA BOIPOC, KAK paccMaTpHUBATH
MX YACTHILI B IIPOCTOM BENIECTBE: TO JIH Kak cBODOIHBIE
ATOMEI, TO JI¥ KAK OJJHOATOMHLIE MOJIEKYJILI. AHAJOIAYHO
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HeT OJHOZHAYHOIO MHEHHA M 0 TOM, KAKOH THUI KPHCTAJ-
JHYeCKOH peméTHH XapaKTepeH [JA MNPOCTEIX BelllecTE,
obpasoBaHHbBIX 3THMH saeMedTamMu. [lo pusnueckum cpoii-
CTBAM 9TO BELIECTBA ¢ MOJEKYIADHBIMHE KEPHCTALIHYECKH-
MH pemréTkaMu. A no coerasy?.. Beib cUIbl MeXMOMEKY-
JAPHOrO B3aMMOAeHCTBHA, VIEPKHBAKIIHE YACTHILI B
KpHCTALIax, AeHCTBYIOT MeXAy ATOMAMH,

ITouemy e aTombl G1aropogHBIX FA30B TAK CAMOOCTAa-
toudbl? Ha ocHOBaHMM aHAIM3A MOJIOMKeHUA BIaropoOaHBIX
razos B llepuoguueckoil cicTeMe BBl CAMHE MOKETE HABBATH
NPUYHUHY aToro. Beé ngeno B8 ToM, YTO ATOMBI OIaropoOIHBIX
ra3oe HMEWT J3A6ePWEHNHbIL BHEWHUL INEeKMPOHHBLIL
caoil, Ha HKOTOpOM ¥ aTOoMAa T'eJIMA HAXOAATCA ABA JIeKTPO-
Ha, a4 ¥ ATOMOE OCTAJNBHEIX 3JIEMEHTOE — II0O BOCEMB.

ATOMBI BCEX APYIHUX XHMHYECKHX 3J€MEHTOB CTDEMAT-
cA NpHOoDpecTH HMEHHO TAKVI VCTOHUHBYH 3JIEKTPOHHYVIO
KOH(IHUIypanuiio W JOCTUTAKOT 3Toro JAMbD0 B peayiakTare
npucoeduUHeHUA DIeKTPOHOB 0T APYIMX ATOMOB (Kak BEI,
OYeBH/IHO, 3HAETEe, TAKON NPOoIlece B XMMHUK HA3BIBAIOT 60C-
cmanosaeHuem), Tudo B peayabTaTe omoayi CBOUX K-
TPOHOB ¢ BHEIIHETD VPOBHA APYIHM ATOMAM ([IpOLlece oK iC-
JAeHuA). ATOMBEI, TPHCOEJIHHHBIINE YVIKHE 3JIEKTDPOHBI,
IPEeBPAIIAKTCA B OTPHIIATEIBHEIE HOHEL, HJIN @HUOHbL.

ATOMEI, OTAABIINE CBOM JJIEKTPOHLI, NpeBpamialoTcs
B IMOJOMHTEeNEHBIEe HOHBI, HJIH KAMUWOHBL. ME}EJIY KaTHO-
HaMH M AaHHOHaAMH BO3ZHHMEAIOT CHIEBL 3JIEKTPOCTATHYECKO-
ro OpUTAMEHNHA, KOTOPBIE H VIEDKHBAIT UX APYT OKOJIO
APYra, OCYIIECTBJAA TeM CAMBIM UOHHYK XUMUYECKYIO
CEAIb.

.
HoaHaa xuMHYeCKad CBA3b — 3T0 CBA3L 34 CUET

+ BJIEKTPOCTATHYECKOTD NPHUTHMKEHHUA MeMJy HKa-
THOHAMHM M AHHOHAMM, B KOTODLIE IIpeBpaniamwT-
cA ATOMBI B PE3VJILTATE OTHAYH M NPHCOEIHHEe-
HUA 9JIEKTPOHOB,

Tar kaxk KaTHOHBI 00PA3YVIOT NPEMMVIIECTBEHHO ATOMEI
METAJNJI0B, 4 AHHOHBI — INPEHMVIIECTBEHHO ATOMBI HEME-
TAJAJIOB, TO JIOT'HYHO CAOEJIATE BLRIBOX, 4YTO aTOT THII CEA3H
XapaKTepeH IAJf COeUHEHHI, 00pasoBAHHEIX THITHYHLIMHA
MeTaNJIaMH (I[eTOMHBIMHM M IIEJOYMHO3eMeJIbHBIMH) B TH-
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NUYHBIMKA HeMmeTaJjaaMu (ra-
JOreHaMH, KHCJIOPOIOM).
KnaccudeckuM npUMepoM
BeIlleCTB C HOHHOHI CBA3BIO AB-
JAIOTCH TAJIOeHHAbl M OKCH-
ABI LIEJIOYHBIX W IIEI0YHO3e-
MeJILHBIX MeTaLnoB (puc. 6).
@ Ny — %ﬁz Cxemy oOpasoBaHHs HOH-
HOIf CBA3HM MeMIV ATOMAMH
HATPUA M XJOpa MOMHO

Puc, 6. Cxema obpasosanud NpeAcTaBUTh TaAK:

HMOHHOH CBAZH MeX IV KalbIlH-

eM H KHCJIOPOLoM Na. + Ol —s Nat =C1= 5
[ [ it ] "

ﬂBa DHSHOHME‘HHO 3apAMeHHBIX HOHA, CBA3AHHBIX CHJIA-
MH JIEKTPOCTATHUYECKOI'D HNpPpHTAMeHHdA, B3&HMG,[['E£IGTB}T'
T ¢ IPYTHMH IPOTHBOMOMOMHO 3apAXKEeHHBIMH HOHAMHM.
B peayiabTarTe oﬁpaaym"rc.q KpHCTaJLJIHYeCKHe COelHHeHMA,
HOTOpBIE XapaKTepH3YITCHA NIPaBRJIBHBIM DACIIOJIOMEeHHEM
TexX 4acTHI (B paccMATPHBAeMBIX BBIIIe MpHMepax —
HOHGB}, H3 KOTOPBIX OHH COCTOHAT, B CTPOI'O OHPEJEJIéHHhIK
TOYKAX [IPpOCTPaHCTEA.

BemiecTsa ¢ HOHHBIM THIIOM CBA3H UMEOT WOHHBLE KPU-
cmanaudeckue pewémeu (puc. 7). Takue coeguHeHus
npejcTasaaioT coboil TBEpALIe, NPOYHEIE, HeJleTy4YHe Belle-
CTBA C BLICOKMMH TeMIlepaTypamu niasneHus. [Ipu o6sru-
HEIX YCJIOBHAX KPHCTAJJIEI TAKUX BellleCTB JIEKTPHYeCKOr'o
TOKAa He NPpOBOAAT, 4 PACTEODPEL M PACILIABBL OOJBLIIHHECTRA
MOHHBIX COeIHHEeHHI — OpeKpacHbIe JIEKTPOJIHTEIL.

Puc. 7. Xnopug HaTpUs — BeliecTBO ¢ HOHHON KpucTALINUecKol
pemeTroi
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BemecTBa, HMeWI[He HOHHEIe KDHCTALIH4YeCKHUe pe-
IMETKH, XpyvikHM. Ecnu nonsirarecd nehopMHUPOBATE TAKYVIO
KPHUCTALIHYECKYIO PEIIETRY, ONUH U3 CJI0ER eé OyaeT NBH-
raThCcsl OTHOCHUTEJIEHO APYroro 10 Tex 1op, NoKa 0IHHAKOBO
sapAKeHHble HOHBI He OKAMYTCH APVI NPOTHUB ApPyra. 9TH
MOHBI CPa3y HAYHYT OTTANKHBATLCH, M PEIIETKA pA3py-
muTes. OTcloa ¥ XpYIKOCT: HOHHBIX COeIMHeHMIt.

Honnbie coeguHeHus — 3TO HE TOJNLKO DMHAPHBIE CO-
elHHeHHA INeJOYHBIX H ]I_IéJIOT-IHGBEMEJIhHLIX MeTaJlJ10B
(puc. 8, a). 3ro rakxKe coefuHeHUs, 00paZOBAHHEIE TPEMHA
u Bosee anemeHTaMmu (puc. 8, 6—=z). Bul 6e3 Tpyaa cMokere
nepedyHcJnuThE HX. IJro Bre conM HHCJIDPD,I[CO,I[EPH{E[U_[HX
KHCJIOT, & TAKMKE M'MAPOKCHALL IIeJOYHLIX W INEIoYHo3e-
MeJIBHBIX MeTaJLI0B.

H B zagawuyeHHle NPHUBEIEM KJIACCH(DHMKALMK HOHOB II0
PA3HBEIM DPU3HAKAM:

1) no cocmasy paznuyawTt npocmeie (Na*, Cl-, Ca?")
1 cnoxcnovre (OH-, SO NH}) nonsi;

2) no 3Haky sapada PaznUYaAlT NOAONCUMENbHBLE
uonst, nan kamuonwvt (M**, NH;, H'), u ompuyamens-
Hble wonbt, i axHuonst (OH , aHMOHBI KHCJIOTHBIX
OCTATKOR).

Beé B oxpyskalimem Mupe oTHocuTenbHo. To e camoe
MOKHO CKAa3aTh M 00 HOHHOH XuMHYecKoll ceasu. Coegune-
HHI C HOHHBIM THIIOM XHMHYECKOH cBA3N BeCbMa OpaHH-
YeHHOe KOJIHYEecTBO, HO Jla)ke B HUX YHCTO MOHHOI CBA3H
He HaOmogaerca. Tax, HanpuMep, He CYILIECTBYIOT «4H-
CThI€» MOHBI HATPUA W XJiopa ¢ sapagamMu +1 1 —1 coorBeT-
creeHHO. HeTuHHBIA 3apaa oTHX HMOHOB cocraBaser +0,8
u —0,8. CinegosareinsHo, Aaske B COeJHHEHHAX, KOTOpPLIe
pPacCMaTpMBEaTCH KAK HOHHEBIE, B HEKDTDpDﬁ CTelleHH IIpo-
SABJIAETCA KOBAJIEHTHBIN XapaKTep CBA3H.

a) 6) 8)
Pue. 8. BemjecTBa ¢ MOHHBIMH KDHCTAMHYECKHMH DelléTHKAMMN;
@ — KAMEHHAA CONb (Xmopum HATpHA); § — KalbiuT (kKapboHAT

KANBIHA); 8 — MeQHEIH KVIOpOoC; 2 — FHAPOKCHI HATPHA
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M HaKoHel, OTHOCHTEJILHOH HCTHHON ABIACTCH YTREDMK-
JeHHe O TOM, 4YTO HOHHAA CBA3E — 3TO Pe3yJbTAT B3aMMO-
JAeHcTBHAA THOHYHLIX MeTANJIOB ¢ TUIHYHBIMHM HEMeTAJLIa-
mi. Hanpumep, conmy aMMoHHA, 00pasoBaHHBIE 348 CUYET
HMOHHOH CBHASH MEXKJIV KATHOHAMH AMMOHHWHA M AHMOHAMHK
kucaoraoro ocrarka (sanpumep, NH,Cl, NH,NO,), nmeso-
HHe MOHHYIO CBA3b, COCTOAT MCHJKYUTEBHO U3 HEMeTaJ -
J0B. AHAJIOTMYHO COCTOAT M3 MOHOB COJIH OPraHHYecKHX
ocHoBaHuit — amunos, Hanpumep [CH,NH,]'Cl", xora B
HX COCTABE HET METAJLIOR.

1. Braropoausie raisl, 0COGEHHOCTh CTPOCHHS HX ATO-
moB. 2. [Ipomecchl BOCCTAHOBICHHA H OKHCICHHA.
3. Katnons: u annoHeI. 4. HoHEas XHMHYeCcKAS CBA3D.
5. Cxemer 00pa3oBaHHA BeNECTE ¢ HOHHOH XHMHUe-
cKOi cBaA3p10. 6. Honasle KpueTanauiyecKe pemeTKn.,
7. IlpuMepsl BellECTE ¢ HOHHBIMH KPHCTAJIHYECKH-
MH PeméTEAMH H HX cBoiictBa. 8. Kiaceunduranua
HOHOB: TI0 COCTABY (IIPOCTBIE H CJIOMKHBIE), 0 3HAKY
zapana (KATHOHBI H AHHOHBI),

L ] I EE N EEE S E R ERNE SR EEEENEEREEREERESNENENENESNENESENRSENHNEHNSH;NH;’

1. ITouyemy BaaropogHble ra3kl paHbIIe OTHOCHUIH K HYJEBOH
rpynne [epuoguueckoit cucremsl? [Mouemy ceituac ux orHo-
cart Kk VIII rpynne? Kaxne mMeranisl HaseiBawT OIaropogHbl-
mu? [ouemy?

2. lMogrorosere coobmenne Ha Temy « Hueprawne nan 6aaro-
ponHEe? s, HCIONB3VA BoaMo:kHOCTH MuTepReTa.

3. Kakyio xuMHUYecKVIO CBA3b HASKIBAKT HoHHOI? Kakos me-
xanuaMm eé obpasopanua? MoHO IH FOBOPHTE O ¢9HCTOH»
nounoit ceasu? [Houemy?

4. Yro rakoe xarHonbl? Ha kakue rpyiunes 1endaT KATHOHBLT
5. YUro rakoe apnonw? Ha Kaxk#ie rpyins! geJAT AaHAOHEL?

6. HI’J'{EM}’ MIPHHATO J8JIHThL HOHEI HA THAPDATHDOBAHHBIE H HE*
FH,ELP&TKPDBB.HHHE‘? CraspiBaeTca JIH HATHYHE I'H,I[]:lETHDf"I
oboJIouKH Ha cBollcTBax MoHOB? Kakyw polib celpaau pyc-
ckue xuMukl Kabnykos 1 KHCTAKOBCKHMHA B PASBHTHH Hpej-
CTaBJeHHH 00 MIeKTPOJIHTHHECKOH AMCCOMMALIMH, ¢ KOTOPLI-
MH Bbl 3HAKOMHJIHCE B KYPCe OCHOBHOH LIKOIBI?
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7. Yro Takoe kpucTanandeckas pemerka? Yro rakoe HoHHAR
KEpHeTaTHYecKad pemnérka? [IpueeguTe npHMepsl BEIIECTE ¢
HOHHOH KPHCTALIHYECKOH PeIIeTHOH,

8. Kakumn pusugecKuMH cBOHCTBAMH XaAPAKTEPH3VIOTCA Be-
LECTBA ¢ MOHHBIMH KPHCTAIMYeCKHME peinéTramu?

9. Cpegn Bemects, dopmynm xoroperx: KCl, AlICL;, BaO,
Fe,04, Fe,(S0,);, H,80,, C,H,ONa, C;H,ONa, SiO,, NH,,
OHpegenuTe CORIHHEHHA ¢ HOHHBIMH KPHCTA/LUINYeCKHMH pe-
IHEeTKAMH.

e 900

10. IlogroroesTe coobIeHHe O POMH HOHHEBIX COEJHHEHHH B
HEeMHBOH OpHpOIe H B JRHSHH YeJ0BeHa, HCMOJIL3VA pasiHtd-
HBEIE HCTOUHHEH HHQOPMAITHH,

KosajsleHTHasaA XuMHU4YeCcKad
§ 4 CBf3b

BemecTs ¢ HOHHOM XUMHYecKO# cBA3LI0 HeMmHoro. l'opas-
mo BoJbIlle BENIeCTB ¢ KOBAJIEHTHOH XHMHYeCKOH CBA3LIO,
YyTO JEerko odbAcHEMO. Bens MHD OpraHMuecKHX BellecTB,
KOTOPHIX HaCcUMUTHIBaeTcA Honee 25 MJIH, NOCTPOEH NpeuMy-
IIEeCTBEHHO 34 CUET KOBAJIEHTHOM cBaAsu. OgHaKo U B MHUpe
HEeOPraHuYecKHX (MUHEePATbHBIX ) BEIIECTB 2Ta XUMHYeCKAA
CBA3L BCTPeYaeTcs AOBOJIBHO 4YacTo. B KOHIEe KOHIOB Aae
MOHHYH) CBA3b MOMKHO CUMTATE KPAHMUM caydyaeM KOBa-
JIEHTHOH HmonApHON XuMHuecKod cBaszu. ClegoBaTennHO,
KOBaJIeHTHAA CBA3EL — 3TO Npeobiajaponiad, IVIABeHCTBYIO-
1Aaf XUMHYECKAA CBA3L B MHDEe XUMHYECKHUX BEIIECTE.

A rar obpaaverca sTa XMMHU4YecKasa cBaAsb? B cavuae
MOHHOH XMMHUYeCKOll CBA3H ATOMBI OJHOTO 3JIeMEeHTA OT/a-
IOT CBOM JIEKTPOHBI, ATOMLI APYVIUX — MIPHHUMAKOT HMX,
NpPH 3TOM 0DpPASYVIOTCHA MOJOMHUTEIbLHEIE U OTPHIATENBHEIE
HOHBI, KOTOPLIE 34 CUET 3JIEKTPOCTATHYECKUX cHJ obpaay-
T HOHHOe XUMHYeCKOe coeluHeHHe,

A KAk HelTpAJbHbIE ATOMEI VIEDIKHBAKTCA B OJJHOM Be-
mecTee? KakoB Mexanuam o0pazoBaHUA KOBaJeHTHOMH XH-
Mudeckoil ceasu? PaceMoTpum ero Ha npuMepe MOJIEK Vb
Bogopoza H,.

ATOMEI BOAOPOJA CTPEMATCA OBITE HOX0MHUMH HA ATOMEI
OIArOPOAHOTO Ta3a relind, BHEIMIHUN JIEKTPOHHBLIH cJIoi
KOTOPOTrD COOED:KHUT IBa aleKTpoHa. Ecan atroM BOIOpOmA
BCTPETHTCA € ATOMOM MeTaJja (HanpuMep, UIEJOYHOTO
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HJIH [EN0YHO3EMeJIbBHOT0), TO ATOM METAJLIIA epelacT aTo-
MY BOAOPOAA SNEKTPOHBI ¢ BHEIHErO 3JeKTPOHHOIO CJOoH,
H... BOBHUKHET MOHHAA XMUMHYeECKAS CBA3b, obpasyiorcs
rUApHUALL, HAIIPUMED:
1é
. ¥
Na?+ H? — Na*H-.

(Karxos xapaxmep KpucmaiiuyecKol peuémixu if amux
coedunenuilt? Kaxumu pusuveckumu ceoliemseamu oHu 06-
aadawom?)

I pyroe geno, ecaiu BCTPeYanTCs ABA OJHHAKOBBIX aTo-
ma Bojopoja. B aTom cayuae npofsieMy 3aBeplieHndA BHell-
HEero sJeKTPOHHOrO CJ0s 9TH aTOMBI OYAYT peliaTh Ha na-
DPHTETHBIX HAYANAX — IIPOCTO-HANDPOCTO O0BEIMHAT CBOK
QJIEKTPOHBI, CAENAIOT UX ODIIMMH, T. €. CO34aAyT 0bIIYIO
anexkTpoHHYIO napy. Ilpu arom aneKkTpoHHBIe obDlaKa MK
opbuTany (0OU4eBMAHO, Bbl He 3a0BLIH, YTO V BOAOPOIA 3TO
1s-opburann) nepeKpowTCa, M B NPOCTPAHCTEE MeMAY
ApaM¥ JIBVX aTOMOB BOAOPOJA BO3HMKHET HeKOTOpadA 1o0-
NOJHUTENbBHAA AMEKTPOHHAA I[LIOTHOCTE — OTPHIATENb-
HBII 3apAM, CTATHBAIOIIKUI IIOJIOKHUTEIBHEIE A1pA B3ANMO-
JeHCTBYIOLIIUX ATOMOR:

H-++H-— (HH) wan H—H.

Conmxxenue agep Oyaer NPOHUCXOAHTE A0 TeX IOP, NOKAa
CHJIBI MEXK'BANEPHOTO OTTANKNBAHKA He OVAYT YpaBHOBeIIIe-
Hbl CHJIAMY HPHTHMEHHA K 001IeH aTeKTPOHHOH ILIOTHOCTH.

Tak obpasyercsa KOBaJIeHTHAA CBA3L BO BCEX JBYXaTOM-
HBIX MOJIEKYJIAX NPOCTHIX BellecTB (OQMHAPHAS B MO-
nexynax ranoresos F,, Cl,; Tpoiinas B Mojaekynax asora
N, u ap.):

Cl + (;l — C],CI‘ wiu C1—Cl,
N+ Ni— 'I*T(:K:N wiamu N=N.

HMHM olpejejieHye MOHATHA <«KOBAJeHTHaAA XHMMHYe-
CHAaA CBA3b».

Kopa/leHTHAR XHMHYeCKAS CBA3L — 3TO CBA3b,
BOZHHKAIIIAA MeXJy aToMaMi 3a cuér obpaso-
BaHHMA Gﬁmnx NeKTPOHHBIX ITAD.
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AHamOruuHbIE MexaHusMm o0pasoBaHUA KOBAJIEHTHOH
XMMHYeCKOH CBA3H HEﬁJIEO,ﬂ&BTGH H MeX Iy aToMaMHt pa3-
HBIX 3JIEMEHTOB, HAIIpUMED:

H- +-Cl: — ( HICl) man H—C1,

H

HerpyaHo 3aMeTHTB, UTO TAK Ke, KAK M B caydae obpa-
30BAHHA KOBAJEHTHOH CBAZH MEMIY aTOMAMM OJHOTI'O Bje-
MEHTA, XMMHYeCKasa CBA3L MeXIV aToMaMH PA3HEBIX dJe-
MEHTOB oOcyllecTBiasercs 3a cuéT obfpasopaHMA oOHIMX
anekTpoHHLIX nap. Ho seé vHe tak npocto. llapurera mex-
Iy ATOMAMH B 3TOM ciyudae He Oyaer, TAK KAK HAYMHAET
NpoaBaATLCA ocofasg XapaKTEPHCTHKA XHMMHYECKHX aje-
MEHTOB, HadblBaeMasd aJeKTPooTpHIlaTeIbHOCTHIO (D0).

DIeKTPOOTPHIATE/IBHOCTEI0 HA3BIBAKT CIOCO6-
HOCTE ATOMOB XHMHYeCKHX 2JIEMEHTOB CMEeIllATE
K cefe o01He 3/IeKTPOHHEIE aph,

Bamuelimmmne HeMeTasJIBl IO yeHJIeHHIO HX J0 MOMKHO
PaCIIONI0HHTE B CASAVIOIHUH paI:

H >»C = » Br— N » Cl » 00— F.

LY
e

HIEKTPOOTPHLUATE I BHOCTE BOADACTART

Tax kak pasHble ayieMeHThI 00aagawT pasHoit 0, To 06-
I[afd 2JeKTPOHHAA [IAPA OKA3bIBAETCA CMeILeHHOH B CTOpO-
Hy OoJiee 3/IeKTPOOTPHUIIATENLHOIO 3JleMeHTa. B peayaeraTte
Ha aToMe TAKOTO aJeMeHTa ofpasyercsa 4acTHYHBIH OoTpH-
ATEeNBHEIH 3apan (ero obozrauawT 6—). CoOTBEeTCTBEHHO
HA ATOME MeHee 3JIeKTPOOTPHUIIATEIEHOrO 3JIeMeHTa Boa3-
HHEHET TAKOH e YACTHYHBIH, HO ViKe IMOJOMHUTeNbHBIH
aapax (ero obozHauawr 6+). CrenoarensHO, 0 JHHHH KO-
BAJIEHTHOH CBA3HM BO3HHKHET JBAa IOJIIOCA — OTPHIIATE]Ib-
HeIif ¥ nonoxuTenbHbll. IToaToMy TaKyIo KOBAJNEHTHVIO
CBA3bL HAZLIBAIOT noaaphoi. KoBaleHTHYIO CBA3L MY
ATOMAMHE OJHOT0 XHUMHUYECKOT0 SJIeMeHTa HAZLIBAIOT HEeno-
AAPHOILL, TAK KAK B 3TOM CJIyyae 3apsa0B-1I0JI0COB I10 JH-
HUH CBA3H He BO3HUKAET,
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B paccMOTpeHHBIX NPUMepax JJIs MOJEKYJ XJIOPOBOAO-
poxa u Merana c¢sasu H—Cl u C—H sBasaoTca KopajeHT-

HBIMH NOJAPDHBIMHA.
&

H
& & &= &4
H—-Cl H—-Ch«H
1 oy — ¥ ITI'&+

Tak Kaxk KOBaJleHTHasd XMMHYECKad CBA3b B JIHHeHHON
MOJIEKYJIe XJIOPOBOJAOPOAA NOJAPHA, NOJAAPHON OyaeT | ca-
Ma MoJieryia. B Hell uMewTed IBAa NPOTHBONOJI0MKHO 3apH-
JKeHHBIX [OJIIOCA, M03TOMY TAKHe MOJeKYJbl HA3BIBAIOT
Junonamu. A BOT MOJIEKYJIA METAHA, HECMOTPSA HA MOJIAP-
HOCTB Kasgoil us ceazeil C—H, B menom HenmonapHa. ITO
CBA3AHO € TeM, YTO MOJIEKYJia MeTaHa HMeeT TeTpasjipuye-
CHOE CTpOeHHEe H II0JAPHOCTH BCEX CBA3ell B3aMMHO KOM-
MeHCHPYeTCH.

OTcopa cnegyeT BaXHBIH BBIBDJ: NOAAPHOCME MOJCKY-
Jbl 3@8UCUIM OM NOJAAPHOCMU c8A3ell u om 2eomempuyie-
CKO20 CMPOEHUA.

Tak, MoJeKkyJabl BOABLI, HMEWIHe YIJIOBOE CTPOeHHE,
npeAcTaBIAIOT coBOM THIIONH.

o =
P o
H H umu '+

Monerkyasl e YIVIEKHCJOro rasa, MMellne JuHeiiHoe
CTPOEHHE, HEeCMOTDS HAa BBICOKVH) NOJAPHOCTbL ABOHHONM
ceaan C=30, HenoONAPHEL.

0&C=30

B paccmoTpeHHBIX BhIIe npuMepax ofpasoBaHns KoBa-
JEeHTHOI CBA3H KasKAblil K3 aTOMOB IpeJoCTABUI B 06IIVIO
ANEeKTPOHHYID Iapy no ojHoMy ajgextpony. Takoit mexa-
HH3M 06pa30oBaHUA KOBAJEHTHON CBA3H HA3LIBAIOT 0O MeH-
notm. OQHAKO CYIECTBYET H APYroil MexaHM3M: OJHH M3
aroMos obnagaer cBODOAHOMN JIeKTPOHHOM Iapoil (e€ Ha3kI-
BAIOT HeNoJAeJEéHHOIl) 1 IlepefaéT eé B obllee NOJAL30OBAHHE
¢ APYrUM aTOMOM, ¥ KOTOPOTro MMeeTcA cBobonHaA (IIycrad,
BakaHTHafA) opburTank. IlepBeili aToM HAZBIBAKOT JOHO-
pom, a Bropoii — axkyenmopom. Takoii Mmexanuam obpa-
30BaHMA KOBAJIEHTHOI CBA3HM HA3LIBAIOT COHOPHO-AKY€EN-
MOPHBLM.
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AOHOPHO-aKIeNTOPHEIN MeXaHH3M BOIHHKHOBEHHA KO-
BAJMEHTHOH CBHA3H PACCMOTPHMM HAa HNpHUMepe 0OpasoBaHHUA
KATHOHA AMMOHHIA!

H:N: + OH* — |HIN'H
AMMHAE KATHOH KATHOH
BOAOPOA AMMOHH

HIH
H,N: + OH* —> NHj.
JOHOD AKIenTop

KnaccenduumupoBaTs KOBAJIEHTHYIO CBA3b MOYKHO:

1) mo mexanusmy obpazoBanusa — oOMeHHBIH W TOHOD-
HO-aKIenTOPHbIIH;

2) no NoJIAPHOCTH CBA3H — KOBAJIEHTHBIE HENOJIAPHLIE
1 KOBAJEHTHBIE TIOJAAPHbIE CBAZH;

3) Mo KpPaTHOCTH — OJUHADHLIE, ABOHHLIE U TPOHHLIE
KOBAJeHTHBIE CBAJH.

Tax kak pesyiasTaToM 0o6pasoBaHHMs KOBAIEHTHBIX CBi-
3¢l ABIAETCHA BOZHHKHOBEHHE MOIEKYJI, A TAKAA CBA3b
npeobrajaeT B XMMHYECKOM MHpe, TO OIPOMHOe KoJaHue-
CTBO BEeIIECTB UMEKT MOJEeKYIAPHOe cTpoeHne, JTO NOYTH
BCEe OprafHfuYecKHe cOeqUHEeHUHA, BCe raskl, MOJABIAOIIEE
OONBIIMHCTBO HHUAKOCTeHl M MHOrHe TBEpJALIe BelllecTEa.
OnHaxo M rassl, U MHUIKOCTH IIPHA ONpPele/IEHHBIX YCJIOBH-
AX (BRICOKOM JABIEHHUM, HU3KOH TEMOEDATVDE) MOMHO e~
PeBecTH B TBEPJOe KPHCTAJLINYEeCKOe COCTOAHHE.

Jlnsa BemnecTB ¢ KOBAJIEHTHOH CBA3BID XapaKTepHHI ABA
THUIIA KPHCTALIMYECKHX DELIETOK — MOAEKYAAPHbLE U
aAmomHbLe.

B yanax MonexynapHbtx Kpucmanlluveckux peuémorx
PACIONATAIOTCA MOJEKYJbl, 00pA30BAHHBIE 34 CUET IIpOY-
HBIX KOBAJEHTHBIX cBAseli. Mexay MonekyaaMu JeldcTBY-
10T ciaabble CHJIBI MeMXMOJEeKYJISPHOrO NpHUTS:KeHuA (MX
HABLIBAKT BAH-JEP-BAaAlIbLCOBBLIMH), & IMOTOMY BellecTBa
C MOJEKVIAPHBIMH KPDHCTAIJIHYEeCHKHMHM pEUléTK.&MH He-
IIpOYHEIe, JerkonaaBkue, geryune. MolekynapHbie KpH-
CTA/JIMYECKHEe PeHIeTKH HMeT rasbl H (KHIKOCTH B
TBEPAOM COCTOAHHH, KPHCTALIHYECKHUH HOMH, cepa, Denbli
(pocop, yraekucasi ras (puc. 9), GonbImIHMHCTEO OpPraHy-
YeCKHMX coelHHeHMI,
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Puc, 9. Yrnekucaslil ras 3T0 BellecTBO ¢ MOJeKYJAAPHOH Kpue-

TANAHYECKOH PeIIETHOHI

Puc. 10. Anvas — BemIecTBO ¢ ATOMHOH KPHCTA/LITHYECKOH peinéTkoM

3a CcuéT KOBAJIEHTHBIX CBAZeH MoryT OvITh 00paA3OBAHBI
BEIleCcTBA HE TOJBKO MOJNEKYJIAPHOr0, HO U ATOMHOTO CTPO-
eHHNA, T. €. BelllecTBa ¢ AMoMHOIl rcpucmaﬁﬁuuecxoﬂ pe-
Wémuoil, B y3ajlax KOTOPOH pACHOJATAKTCH OTAelbHBIE
aromsl, [IpuMmepoMm BemecTB ¢ TAKUM

THIIOM KPHCTAJJIHYECHKHX peméTc}}c

Anmas 10 A MOryT cIyIKHTHL ANIOTPONHBLIE MOIH-

Kopysg 9 GuKanuH yraepoja, U B MEPBYIO 0Ye-
Tonas 8 pens anmas (puc. 10).

Ksapn 7 HeoOrrualinaa TBEPAOCTE aaMasa
Oproxnas 6 o mKajge TBEPAOCTH BemecTs (oHA
AnaTaT 5 HasbIBaeTcH MIKAJol TBéproctu Mo-
ProopuT 4 oca) olleHeHA CAMBIM BRICOKHM 3HAa-
Kansnur 3 yeanem — 10 (pue. 11). Bnarogaps
Fune 2 BBICOKOH TBEDIOCTH AJIMA3 HCIIONb-
Tanex 1 3VIOT JUIA H3rOTOBRICHUA NLTH(OBAL-
Puc. 11. IlIkana HBIX HMHCTPYMEHTOB, OGYpOB, CBEpJ,
teépaoctn Mooca CTeRJIOpe30B, X0TH B CO3HAHHH Bonb-
=4
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Pue. 12. AnMassl yEPAMIAIOT KOPOHEL: @ — G0IBINAR MMIIEpATOPCKASN
ropoHa Poceniickoil mMmnepnn; § — xopona Bputasckoil nMoepun

HIHHCTEA JIIOﬂEﬁ — aT0 KaAMeHb OBEJINPOB, HCIIOJbB3YVHIITHX
oTHIH(OBAHHEIE aTMa3kl — OpunauanTs! (puc. 12).
Hpyras annorponHas moaumpHuKallMAa yriepomga — rpa-
thuT — HECKOJABKO NPOTHBOPEUHT VTBEDMKIEHHIO O TOM,
YTO BellecTBa ¢ ATOMHOI KPHUCTAJJIMYEeCKOH peléTKoil ob-
JaJaiT BbICOKON TBépmocTeio. I'paduT MArkmii, Tak Kak
HMEET CJA0OHCTYIO CTPYETYDY (puc. 13). B kpucramriniyecKoi
pelIéTKe rpauTa ATOMBI YIrjepoja, Jealiue B OJHOM
ILJIOCKOCTH, MPOYHO CBA3aHEI B NPABUIbHEIE HIECTHYIOb-
HUKHK. CBASH MeXAV CJI0AMHE HEIPOYHEI, H IIOTOMY TpaduT
Mmaroxk. Ho, kak u anmas, o Tyronjnasok. Ma rpadgura us-
rOTABIHBAIOT 3JEKTPOAbI, TBEDAble CMA3KH, CTEPHHN 1A
KapaHaainei, TeTald B ANepPHBIX PeaKTopax.

Puc. 13. I'pahur — BemecTso ¢ ATOMHOM KPHCTALIHYECKOH peLeT-
KO
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Puc. 14. PasnoBHAHOCTH OKCHAA AMIOMEHEA: @ — HAMJIAR;
0 — py0HH; 8 — KOpVHA; 2 — camdup

Puc. 15. Kpapu, — BelecTso ¢ ATOMHOH KPHCTANIHYeC KO PEIIETKOM

ATOMHBIE KDUCTALIHYECKHE PENTIETKH UMeIT He TOJIbKO
MpocThle, HO ¥ CJA0MHLIE BEIleCTBA, HAIIPUMEpD BCe pasHo-
BHAHOCTH OKCHAA anoMuanda (puc. 14): HamIaK, KOPYHI,
pyouH, camdup. Haunbosee pacupocTpaHéHHOS B HEFUBOM
NIpHUpPoJe coeIMHEHHUE ¢ ATOMHOH KPHCTAIHYeCKOH pemmér-
Kol — aTo oxcug KpeMHud (IV). IToyrH 4HCTRIM OKCHIOM
kpemuusd (IV) apnaerca muaepan kBapu (puc. 15).

1. KopanenTHAA XUMHYecKad cBaAsk. 2. Cxemsl obpa-
30BAHHA KOBAJTEHTHOH XMMHYecKoH cBA3H. 3. JIeK-
TpooTpHIATeAbHOCTh. 4. IlonApHas W HemoaaApHAA
KOBaANeHTHBIe CBA3H. J. [Ilunoas. 6. IloasprocTs MO-
aerya. 7. OOMeHHBIN ¥ JOHOPHO-AKLUENTOPHLIH Mexa-
HH3MEI 00pA30BAHUA KOBAJEHTHOH XHMHYECKOMH cBA-
au. 8. MoJeryaapHbIe H ATOMHBIE KPHCTALIHYECKHE
peméren. 9. IIpuMepsl BeIecTE ¢ MOJeKYJISAPHBIME
H ATOMHBIMHM KDPHCTAJJIHMYECKHMH PelérkaMH H HX
CBOHCTEA.
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1. Kaxyvio XUMHYEeCKYI) CBASEL HA3BIBaAWOT KoBaneHTHoi? Ka-
KHMe NPH3HAKH JeMAaT B OCHOBe KJacCH(HMKAIINN KOBAJIEHT-
HOI XxHMHYecKoil ceAsHT

2. Yro Taxoe AMeKTPOOTPHLIATEIBHOCTE; KOBAJIEHTHAA ITOJAD-
HAA H KOBAJIEHTHAA HEeNOJAPDHAA cBazu?

3. Mosxer 11 CBA3E B MOJGKVJIE Bel[ecTBA OBITE NOJIAPHOM,
a MOJMeKyIa — HenonapHoii? OT Yero 3aBHCHT NOJAPHOCTH
moneryasl? [IpuseguTe npuEMephl H3 OPTAHHYECKOH H Heopra-
HHUECKOH XHMHH.

4, Kakopel MexaHHaMmMbl 00pa30BAHHA KOBAJMEHTHOH cBA3n?
HYro rakoe gorop; akuentop? [Ipueegure npuMeps.

5. MpueeauTe TpUMepbl OPraHMYECcKHX M HEOPraHHYSCKHUX
BEIECTB C OAMHAPHOH, ABOHHOH H TPOHHOH XHMHYECKHMH
CBH3IAMHK.

6. [MloueMy KOBATEHTHAHA CBA3EL NpeofIagaeT B MEDE XHMHUE-
CKUX BelmecTs?

7. Hro rakoe MOJeKVIAPHAA KPUCTANIMYECKAA pemeérka?
Yem ona oTauuaerca ot woHHo? [IpuBegure nmpumepsl Be-
INecTs ¢ MOJIEKVIAPHOH KPpHCTANIHYeCKOH PeIneéTROM.

8. Yro rakoe aroMHasn Kpuctaiandeckasn pemerxa? Yem ona
OTIHYASTCH OT MOHHOH M MOJIeKYAAPHOH KpHCTALIHYecKoil
pemréror? IlpuBeguTe NpUMephl BellECTE ¢ MOJEKYAADPHOM
KPHCTAJIHYeCKOH PelleTKoM.

9. IMogroroerre coobmenne Ha Temy « Heropua cemu Benuknx
kamaenl Anmassoro gosga Pocemms. Ilpn momrorosxe me-
NOAB3VHTE MATEPHAIEI 10 HCTOPHHE M MEDOBOH XyI0MEeCTBeH-
HOH KVALTYPE, a4 TaK:kKe Boamoxuoct Hureprera.

10. Orryga nomna norosopka: « Taxena Tel, manka Moroma-
xa»?

11. CpaBauTe HMIepaTopcKkie Koponbl BpuTancKol nMoepun
u Poccuiickoili mMIepHy 1o HETOPHM CO3JaHHA, ABTOPCTHY,
COCTABY 9THX roCyJapcTEeHHEIX cMMBOJIOB. McnonsayiiTe ma-
TePHANE] SHIMKJI0Ne Nl H CIIDABOYHHKOE,

12. Kakpe 3HaAKH rocyJapCcTBeHHOO OTJAHYMHA B LAPCKOM, CO-
BETCKOM U coBpemenHoit Pocenn MaroToBaensl ¢ NpUMeHeHU-
eM OpHITHAHTOB?

13. B uém uamMepseTca Macca gparoneHHuX Kamuei? [Touemy
aTy Mepy Tak HaseBawT? 14 oTEeTa BOCIONB3VIITECE SOIIOM-
HHTEILHOH THTEepATY PO,
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Merannnueckasa
§ 5 XHUMHUUECcKasa CBA3b

ATOMBI METANJIOB XapaKTepHUayITcA TpeMmMa ocoDeHHO-
cramu. OHH, Kak npasuiao, uMmenT 1—3 aneKTpoHa Ha
BHEIIHEeM 3JIeKTpoHHOM cioe. O@HAKO V ATOMOE 0JIOBA K
CBHHIlA BAJIEHTHEIX 3JIEKTPOHOB YeTkIpe, ¥ CYPBMEI M BHC-
MYTa — MNATH, 4 V HNOJOHUA — InecTh. [Todemy ke st aje-
MEHTEI ABIAKTCH MeTﬂJ’IJ’IﬂMH? 'D'-IEBH,[IHCI-, HAYMHAET CEA-
BLIBATLCA BTOPAA OCOOEHHOCTEL B CTPOEHHH ATOMOB MeTaJl-
JIOB — HX cpaBHUTenbHO OGoasimoil paagumyve. M HakoHer,
ATOMBI METAJJIOB UMEHT BOJBII0e YHCI0 cBOD0IHEBIX opOH-
raneil. Tak, y aroMa HaTpua, HAIPUMep, OJHH BAJIEHTHLIH
BJIEKTPOH pAacHojiaraeTcd HA TpPeTbeM SHEepreTHYecKoM
YPOBHe, KOTODPBIH HMeeT OJeBATHL opbuTanei (ogHY §-, TPH p-
u naTh d-opburaneit).

ITpn cOauxeHUH aTOMOEB MeTAJJI0B UX CBODOSHEIEe OpOn-
TAJH IIePeKPLIBAIOTCH, H BAJEHTHRIE JJIeKTPOHEBI IOJAYYAIOT
BOSMOJKHOCTE IIepeMellaTbes ¢ opGHuTaIll OJJHOrO ATOMA Ha
coboiHBIE M OJAM3KHe 110 3HePrUuK OpOUTAIH COCeIHMX ATO-
MOB. ATOM, OT KOTODOTO «VIIEI» 3JMEeKTPOH, IPEEPAIIAETCH
IIPH 9TOM B IOJOMKHTENBLHO 3apsaAKeHHbIH noH. B peaynnra-
Te 3TOro B MeTaJijie MOABIAKITCH 3JeKTPOHBI, KOTOpPEIEe He-
IPEPBIBHO NEePEMEIIAITCA MeXx Iy HOHAMH.

O6pasoBaHMe MeTaJIMYeCKOil CBASH VCJIOBHO MOKHO
1300pa3UTh CXeMoil:

M? - né &= M"*,
To xe camoe HabnOgaeTCH 1 B MeTANIMYECKHUX CILJIaBaX.
Meraninyeckas CBA3b HepaspbIBHO CBA3aHa ¢ 0COOBIM
EpHCTAIJHYeCKUM CTpOeHHeM MeTaJIJIOB M CILIAaBOB — Me-
manitiuveckoll KpucmailudiecKkol peuweémKol, B yi-

Jiax I{OTOPDﬁ PacrioyoxdeHbl NOJIOMKHTENBHO 3apAMEeHHBIE
HOHEI.

MerannnuecKkoil CBA3bI0 HABLIBAIOT CBA3L B KPH-
é CcTallaXx MeTaJJIOB H CILNIaBOB, KOTOpas DﬁYCJIDB"
JeHa Haau4yueMm 0000IecTBIEHHBIX BaJIEHTHBIX
AJEKTPOHOB, obaajgammux O0oAbINOH cBOBOLOIL
IBHMHEHNA B KPUCTALIHYEeCKOH pemérke, obpa-
3yeMOii NOJMOMKHUTeTbHBIMH HOHAMH METAJJIOB.
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MeTannuyeckKad KPHCTANIMYECKAS DelleTKa M MeTas-
JuYecKad XMMH4YecKasa CBA3L onpelendAloT Bce Haubomee
XapaxTepHble (pM3HYEeCKHe CBOHCTBA MeTAaJJIOB: KOBKOCTD,
ILJIACTHYHOCTD, 3JIEKTPOIIPOBOAHOCTD, TEIJIOIIPOBOJAHOCTD,
MeTaLIndecKnii 61eck, cnocodHoeTs K 00pa30BAHNIO CILIA-
BOB.

IThacmuynocms — BaskHeiilllee CBOHCTBEO METALIIOB —
BhIpa;Kaercd B MX cmocobHocTH AeOpMHPOBATHCH MO
neficTBMeM MeXaHMYeCKOil Harpysku. OJTo BaskHeilllee
CBOHCTBO METAJIOB JeXUT B OCHOBe uX obpabtorTkn gasne-
HHeM (KOBKH, MPOKATKH U Ip.), BLITATHBAHUA M3 MeTAJ-
JIOB IPOBOJIOKH IOJ JeHCTBHEeM CHJIEL.

IInacruuHocTe MeTaNa OOBACHAETCA TeM, 4YTO NOJ
BHEHNIHMM BO3/IeHCTBHEeM OJHM CJI0M MOHOB B KPHMCTAJLJIAX
JIeTKO CMelalTcA, KaKk Obl CKONB3AT APYT OTHOCHTEILHO
apyra 0es paspeiBa CBA3M Me3/J1V HUMH.

Herxoropoe mnpepgcraBaesnue o6 3ToM BAM MOMKeT JATh
pocTelmnil onsIT-Moge s, Ecan Mexay IByMA NJI0OCKUMH
CTEKJIAHHBIMHA ILJACTHUHKAMM HOMECTHTh HECHKOJBKO Ka-
[eJib BOJbI, TO 3ePKAJbIA OVAYT Jerko CKOMb3UTh APV MO
APYry, a BOT PA3beIHHHUTE HX OVIeT AOCTATOYHO TPYIHO.
B Hamem ombIiTe BOAA HIPAJZia POJb COBOKYIHOCTH BAJIEHT-
HBIX 3JIEKTPOHOB MeTAaJLIIA.

HaunGonee nnacTH4YHEI 30J0T0, cepebpo u mens. Hema-
poM JJIf CBOEro 3HAMEHUTOrO ONBITA, IIO3BOJIMBIIETr0 CO3-
AAThH IJIAHETAPHYIO MOJeJb aToMma, 9. Pezepdopa Hclonb-
30BaJI MMEeHHO 30JI0TO, M3 KOTOPOr'0O MOKHO M3TOTOBHTE TO-
HeHBKYIO (oabry TOJNIIHHON
geero 0,003 mm. Takwe me
TOHKHE JMCTOUYKM (POJbBIH HC-
MOJAB3YIOT IJIA 30JI0YeHNUA U3~
menaunii, Hanpumep AepeBsH-
Holl peanbbi. Tak, 8 Boasiom
ExaTepuHHHCKOM [OBOplE B
Iapcrom Cene BoccoamaHHAasm
JAHOBO 3HaAMeHHTAaAHA HHTﬂp'
HafA KOMHATA HOTpAcCAeT Booo-
paeHue InoceTureneil cusa-
HHEeM 30J049€H0H pe3sbel H
MATKHUM COJHeYHBIM cBerom Pue. 16. @parment furapuoi
aarapa (pue. 16). Xymosxe- KOMHATH




Puec. 17. 30m0Thie MACKH, BO3PAcCT KO-
TOPBIX HACYHTHRIEAET He OAHO THICAYE-
JeTHe

CTBEHHEIE U3Ne/INd M3 30J10Ta, H3roTORJIeHUe KOTOPEIX OC-
HOBAHO Ha ero njaacTH4YHOCTH, AOLLITH A0 HAC 4Yepe3 ThICH-
yejgerusd (puc. 17).

Bricokas saexmponposodHocmb MeTaIOB ofycoBiIeHa
HAJWYHEM B HUX COBOKYIIHOCTH ITOJIBMIKHEIX 3JIeKTPOHOB,
KOTOpBIE 1107 HelicTBHEM 3JIeKTPHYECcKOro nojs npuobpe-
TAKT HAIIpABIeHHOE ABMKeHHe. JIVUIIMMHK OPOBOAHUKA-
MH 3JIEKTPHYECKOT0 TOKA ABNAWTCA cepedbpo u Mens. He-
MHOI'O VCTyIIaeT UM aldoMuHHi. OnHako B DONBUIHHCTEE
CTpaH BCE Hame aJIeKTPOIIPpOBOAKA H3roTapIuBaeTCHd HEe H3
Menn, a n3 OoJiee JeIIEBOr0 AJIOMHHHSA. XViKe BCero ajex-
TPUYECKHIl TOK NPOBOAAT MaprasHell, CBHHel] M PTVTh,
a TakMXe BOJNB(pPAM M HEKOTOpPHIE JApyrue TYrolLIaBKHe
MeTaNabl. OJIEKTPHYEeCKOe CONpPOTHBIEHHE BoJb(ppama
HACTOJAbBKO BEAMKO, YTO OH HAYMHAET CBETHTHCHA IIPH IPO-
XOMIOEHHNH Yeped Hel'D TOKA, YTO HCIIOJNE3VIOT JIJIA H3aroToB-
JleHUA HUTeH B JlaMIlaX HakanueaHud (puc. 18).

Tennonpogodnocms MeTaNNOB TaK#Ke o0bACHAETCS BHI-
COKOI MOJABMIKHOCTHIO 3JI€KTPOHOB, KOTOPEIE, CTAJKHBA-
ACh ¢ KOIeOMIIIUMHUCH B V3JIAX PEMIETKH ATOMAMM 1 MOHA-
MH MEeTAJLI0B, 0OMEeHHBAKTCA ¢ HUMH sHeprueil. C nossi-
IIeHHEM TeMIePATYPRL 3TH KoJeDaAHHA MOHOB ¢ NOMOIILED
JJIeKTPOHOB HepejlaTeda APYIAM HOHAM, M TeMIllepaTypa
MmeTraina OslcTpo BEIpaBHUBaeTcHa. O DpakTHYecKOM 3HAYE-
HUH 3TOr0 CBOMICTBA Bbl MOJKETe CYAUTh 110 PABHOMEPHOMY
HarpeBaHHMIO KYXOHHOH MeTanandeckoil mocyasl (puc. 19).
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Puc. 18. Dnexrpuueckaas Pume. 19, TenionpoBogHocTs MeTAJIOR
famMiia HaKAJIHBaHHA NO3BOJAET HCMOAL30BATE HX IJIA H3T0-
TOBACHHA TOCY B

Imaakasa nmoBepxHOCTE MeTANJA HMJIHM METAJJIMYECKOro
H3Jle/IMA UMeeT Memaaauieckuil oieck, KOTOpulil ABAsAET-
CcA pPeayjbTATOM OTpPaxceHHs CBeTOBLIX Jaydeil. Boicokoil
CBETOBOH OTPaXATeNbHOH crocofOHOCTBHY 00MaMal0T PTVThH
(paHBIIE €€ HCIHOJB3OBAMH [/ H3TOTOBIEHHMS 3HAMEHH-
ThHIX BEHEIIHAHCKHUX 3epKAaJ), cepedpo, nanmaaui M aaTMH-
Huil. [Tocnegame TpH METAJLIIA B HACTOAIIEE BPeMA HCIIOIb-
3YVIOTCH IPH H3TOTOBJIEHHH 3eDKAJ, NPOMEeKTOPOB H ABTO-
MOoOHMIBHEIX (ap (puc. 20).

Pue. 20. Orpa:kawnian cnocodHoCTs 3epran (a) 1 npokerTopos (0)
obycaoeneHa GUIecKOM HPHMEHSEMBIX [IPH HX H3TOTOBJICHHH Me-
TAJLIOR
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B nopomke merannsr TepawT baeck, npuobperas uep-
HYVI0 MM CePYI) OKPACKY, H TOJBKO MATHHWII M aJIOMHHMIT
coxpanaor ero. [Tosromy 13 aMoOMUHHEBOR IBIINM H3TOTAB-
JIUBAIOT KPACKY cepefpaHKY.

Puc. 21. Camopogkn: a — sonoTta; 0 — MeqH

Puc. 22, HcrycCTBEHHEBIE MATEPHANBI, TIOAVIEHHBIE CIITABISHHEM:
I — crerno; 2 — kepamuka; 3 — papdop; 4 — daanc
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6) 8)
Puc. 23. TopHBIle mOpoasl: ¢ — rAeic; § — Oa3aabT; 8 — IPAHAT

BoABIIMHCTEO MeTANIOB HMenT cepebpHcTo-0enblil
IBeT. S0JO0TO OKPAIlleHO B MENTHIN (YepBOHHBIN) IBeT,
a Melb — B KpacHo-kénTe (Megnsiil). Ha pucynke 21
npencTaBIeHbl IPHYYIJIHEBRIE CAMODOIKH MeTaJNJI0B, HMe-
HOIHEe COOTBETCTBYHIYID OKPACKY.

Merannmuueckad XUMHUYECKad CBA3b H MeTAJJINYecKas
KPHCTAJIJIMYECKAA PellléTKa XapaKTepHbl He TOJLKO IJs
YHUCTHEIX METAJJIOB, HO M JUIA UX CIJIABOB, JTO OTIHMYaeT Me-
TAJIMYeCKHe CILIABLI OT APYTHX MATEPHAIIOB, MOJAYUEHHbBIX
cILIaBIeHHeM (CTeKJa0, KepaMuka, gapdop, dasHe (puc.
22)), unu ropHbIX nopoj (raeie, basaner, rpasuT (puc. 23)).

Emé B rnyboxoil ApeBHOCTH JTHOIM 3AMETHIH, YTO Me-
TAJNJIHYECKHEe CIJIABEI 06IagaT IPDYIHMH, HepeaKo Doee
IOJIe3HBIMM CBOMCTBAMM, YeM COCTABJIAIMNINE UX YHACTHIE
Metasinel. HanpuMep, y nepeoro noJydyeHHOro 4eJI0BEKOM
craaBa — OPOH3bL TIPOYHOCTDH BhIIE, YeM ¥ COCTABJIAK-
UX eé Menu U osoBa. Cmaas U YyzyH NPOYHEE YHCTOTO
seaesa. YHeTsldl alloOMHHHE — o4dYeHb MArKHI MeTamnm,
CpaBHHTEJILHO HelIpO4YHBIH Ha paspelB. Ho cnnas, cocrosa-
ITHIT 13 aJIOMUHIA, MATHAA,
Mapraiumna, Meaw, HHKesd,
HaselBaeMBIil JWpaniomMuHu-
eM, B 4 pasa IpouHee aji0-
MHHHA HA PA3PHIB H UCIOJb-
avercd B CAMOJETOCTPOEHUH
(puc. 24), a noromy obpas-
HO HAZBIBASTCH ¢« KPBLIATEIM #
MeTaJJioM. YHCcTEIE MeTalIbl

Puc. 24, Onue 13 caMBEIX
HCHONB3YIOT OYeHb PeAKO. gonpmmx naccasmmupeKmnx

Yame npUMeHAOT HX CIUIA-  camosnéros « Komkopae —
Bbel. M3 uyre Gomee 80 us- 20T mopanioMHHHA
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Puc. 25, Ckyaenrypel A2 OpoHasl: @ — Measelil BcaJHEnK; § — oQHA
H3 YeTHIPEX CKYJIBNTYD HaA AHHYKOBOM MOCTY

Puc. 26. XynokecTEeHHBIE H3eINA U3 UyIVHa: @ — pemeérka Jlert-
Hero cajga; 0 — pemeéTka ATeKcaAHIPOBCKOTD caga
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BECTHBIX METAJJIOB CO3JAHBI
NECATEH TRICAY PA3IHYHBIX
CILJIABOR.

Kpome 0Gonpmeil npouno-
CTH CILIaBLI obaagaiwr u Go-
Jlee BBICOKOH KOpPpPO3HOHHOH
CTOMKOCTEH) M TBEDPAOCTBIO,
AVYIIUMH JHTEHHBIMUA CBOM-
CTBAMH, Y€M YHCTbIE MeTal-
aei. Tak, uxeras Menb OYeHb
IIOX0 MOAJA8TCH  JTUTHIO,
a oJsiopsiHHaa OpoH3a uMeeT
IpeKpacHbie JHTelHbIe Kaue-
CTBA — M3 HEE OTJIIMBAIOT XY-
IOKeCTBeHHBIE HM3JeJIHs, KO-
TOpbie TpebyiT TOHKON npo-
paborku aeraneit (puc. 25). Pue. 27. diienera Gamua —
Yyrys — cmoaB jKejesa ¢ CHMBOJ JOCTH3KeHMI
YITIepoJoM — Tak:ke enuko- Texauku XIX 8.

JIeNHBIH TUTeHHLIHA MATEpPHA
(puc. 26).

Kpome BoICOKHX MeXaHHMUYECKHX KAYECTB, CIIABAM IIpPH-
CYIIIH CBOMCTBA, KOTOPLIX HET ¥ YHCTRIX MeTasnos. Hanpu-
Mep, Hep;KaBemlas cTajllk — CIJIAB Ha OCHOBe ;keje3a —
Iaske B arpecCHMBHBIX cpegax obnagaer BBICOKOMR KOppO3H-
OHHOH CTOHKOCTBIO H HaponpodyHOCTBED.

Hauapmasca 6osee 100 srer Hazag HayYHO-TeXHHYECKad
PeBOJIIOIMSA, 3ATPOHYBIIAA ¥ IPOMbBIILIEHHOCTb, H COIL[H-
ANBHYIO chepy, TAKMKE TeCHO CBA3AaHA ¢ IPOU3BOJCTBOM Me-
Tajanoe 1 ciiaaeoe (puc. 27). Ha ocroBe Bonwgpama, Mo-
aubaeHa, THTAHA M APYrUX MeTAJLJIOB HAYa/lH CO3MaBaTh
VCTOHYHUBBIE K KOPPO3HH, CBEPXTBEDAbIE M TYTIOIJIABKHE

Puc. 28. CospeMeHHBIE CIIABEL, COJAEp KAlllHe BOAB(pPAM H pe-
HHIi, — OCHOBA KOCMUYECKON TeXHHKH
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Puc. 29, Xupypruveckue HHCTPYMEHTHI (@) H MMIJIAHTAT, NpHMe-
HAEMEIH B cToMaTONOran (§), HEaroTOBJIEHEl HaE CIJIABOB, COepAa-
OIAX TAHTAN H INIJATHHY

CILIABBI, NMPUMEHEeHHe KOTOPBIX 3HAYMTENBHO pacIIHpHIO
BO3MOMHOCTH MAIHMHOCTpOoeHHA. B azepHoil m KocMuHue-
CKOH TeXHHKe M3 CILIaBa BOJIb()paMa U PeHHUsd JesaloT JeTa-
JIM, BREIJIep:KUBaOIIMe TeMueparypy mo 3000 °C (puc. 28).
B megunuxe HMCOONBIVIOT XHDYPrHYeCKHe HHCTPYMEHTHI
M MMILTAHTATH] U3 CIUIABOB TAHTAJA W IIATHHEL (puc. 29).

1. OcofeHHOCTH CTPOEHHA ATOMOEB MeTannos. 2. Me-
TAJIHYECKAd CBA3b. 4. MeTtaaanueckas KPHCTAJIH-
yecKkad pemérka. 4. Puanueckne CEOHCTEA METAJJIOR:
MIACTHYHOCTH, DJEKTPO- H TeIlIONPOBOAHOCTH, Me-
TaIaudecknii omeck. 5. Meraanuyeckue CILIABEI
(6poH3a, 9YIVH, CTANb, THOPAJTHMHHHIL).

LA N E R EEREEERESEESENENEERESEEESEEEEEEEENNENRENRENNERSRNSNSEHSRISEHMRIEIH;.

1. Kakumn ocobeHHOCTAMM XapakTepHayeTca cTpoeHHe aTo-
MOE MeTAJJIORT

2. Yro taroe MeTannuueckan ceasds? Uto chumkaer sty xu-
MHUECKVIO CBA3L ¢ HOHHOI H KOBAMeHTHOM cBAZAMIL?

3. Yro npepcrasaser coboll MeTALIHYECKAS KPHCTALIHYE-
CcKad pemeTra?

4. Kak ocobeHHOCTH CTPpOEHHA MEeTAJIIOB — MPOCTHIX BelllecTB
CKAa3BEIBAIOTCH HA HX []]HSH'-IECKHX cBolicTBax?
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5. JajiTe CpABHUTEJBHVI) XAPAKTEPHCTHKY (PHEIHYeCKHX
CBOHCTE METAJINMOB H VEAKHTE 06IACTH X UCTIOB30OBAHKA,

6. HD,E[I‘DTDBBTE‘ cooblleEe Ha TeMY *HCTDPHE BOZHHEKHOBE-
HHA H PA3BHTHA 3SepHAJBHOD IPpOH3IBOIACTEA#, HCOIOIbBIVA
BOSMOMEHOCTH HHTEPHETE-

7. OxaparrepuayiiTe XyI0KeCTBEHHOE 3HAUEHHE METALIIOBE H
criasog, [IpuBegHTe TIpUMEDHI.

8. llogroroeere coobmenns Ha TeMbl: « Kpatxkui ouepk Mmupo-
BOM MCTODMH MeETANAMHecKHX neHers, «Metannmueckme
OEeHLIH B HeTopHH Poccuns , Henoasaya pasnHYHEIE HCTOYHMI-
KM HHOPMAIIHNA.

Y 9% %0

9. IToagroroeere coobiuenne Ha Temy «MeTanne: u crIaBbl —
MATEpPHANL] A4 APeBHUX M COBPEMeHHEIX OMUMIHICKHX Ha-

rpamgs.

Bopoponnas
§ 6 XuMHuuecKas CBA3b

PaccmoTperneM BOJOPOAHOIT CBA3H MBI 3aBepllaeM Ha-
ile 3HAKOMCTBO C THIAMM XHMMHuecKol ceaau. M ato He
CAVUANHO.

Bo-nepabix, BOgOpoAHAaSA CBA3L — 3TO YACTHBIN Ccay4dai
MEXMOJIEKVIIAPHOTO B3aUMOIeHcTBUA., OHEPrUA TAKOH
ceA3u npuMepHo B 10 pas MeHblle, YeM KOBAJNEHTHBIX M
HOHHBIX XMMHYECKHX CBf3eil, ¥ COCTABJAET BCEro JIHIIb
4—40 g /Monb, T. e. BUUCLIBAETCH B DHEPreTHYeCcKYIo
XapPaKTEPHCTHKY MeKMOJeKYIAPHBIX CHII.

Bo-6mopbix, paccMOTpeHHe BOLOPOAHON CBASH I103BO-
JUT CPABHHUTE BTY XMMHYECKVIO CBA3b ¢ APYIUMH THIIAMM 1
TEM CAMBIM 0D0DIMUTE HAIIM HIpPeICcTABIEHHA O HNpHpOe
XUMHYeCKOoH cBaA3M BooDIILe.

B-mpembux, 370 caMas 3HAUMMAsA HA Hallell MiaaHere
XUMHYECKaA CBA3kL, HO0 OHA ONPEIEeIseT CTPYKTYDY COeIu-
HeHHil, KOTODbIe ABIATCA HOCUTEAAMH KHU3HH HA 3eMie
(beaKH U HYKJIeHMHOBBIE KHCIOTHI), OTBEYAIOT 34 XpaHeHHe
1 BOCIIPOH3Be/[eHHe HACe/ICTBeHHOM MHpOpMAallHK AKUBBIX
OpPraHU3MOB.

Bce paccMoTpeHHBIe paHee THIIBI XMMHYECKOH CBHA3H
(BcnoMmHume Kakue) UMEKT Ha3BAHUA, B OCHOBY KOTOPBIX
[MOJIOYKEeHLI CHAeAVIOINHe XHMHYeCcKHe MOHATHA: «¢HOHBI»,
«ATOMBI», «MeTaNJbl». A BOAOpPOJHAA CBA3L — crnenudgu-
YeCKHIl TepMHH, CBASAHHBIA ¢ KOHKPETHBIM XUMHYECKHM
aJleMeHTOM — Bofiopojom. O4eBHHO, 2TO CBA3AHO C 0CO-
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DEHHOCTHID CTPOEHHUA aToMa BOJOPOAa, HMeKINero ojJuH-
e/IMHCTBEHHLII BAJIeHTHBII 2JIeKTPOH. Y4acTByA B obpaso-
BAHMHM XMMHYECKOH CBA3H, TOT 3JIeKTPOH 0DHAMAET KPO-
X0THOE AP0 ATOMa BOAOPOJA, NpeAcTaBadwllee coboii He
YTO MHOE, KaK 00BIKHOBEHHEII IIPOTOH.

=
XHUMHYECKYI0 CBA3L MeJIy aToMaMK BoJopoja

» OHOI MOJIeKVJIbI (MM e€é YaCTH) M ATOMAMHM HaH-
boJee DAeKTPOOTPHIATEIBHBIX 3JIeMeHTOB ((hrop,
KHCJI0POJ, a30T) APYrod MoJeKyJabl (HJIH eé uya-
CTH) HA3LIBAIOT BOMOPOAHOM.

ObpasoBaHHeM MeXMOJEKYIAPHON BOXOPOAHONH CBA3H
ofreAcHAeTCA TOT (haKT, YTO Jarxke BelllecTBA ¢ HeDonbIIMMH
OTHOCHTENBHBIMH MOJEKYJIAPHBIMH MAaccaMH Ipu obbiu-
HbIX VCIOBHAX NIpencTaBndawT coboll xuUAKoCTH (BOmA;
CIIMPTBI — METAHOJI, 3TAHOJ, NPONAaHOJ; KapGoHOBLIE KHC-
JIOTBL — MYypaBbHHAA, VEKCYCHAA) WIH JEIrKO CHEMMKAeMble
rassl (aMMuak, propoBomopom).

Mexanuam ofpasoBaHNA BOAOPOAHOI CBA3H COCTOMT B
AMEeKTPOCTATHYECKOM IIPHTAXEHHH aToMa Bogopoga, uMe-
HOLIEr0 YACTHYHBIN IMOJOKUTENBHBIN 3apal, U ATOMA KHC-
Jopoja (dropa mamM azora), MMeWIero YacTUYHEIH OTpPH-
I.'LaTEJII:HI}Iﬁ 3apAmI.

B obGpazopanmne BONOPOAHOI CBAZH BHOCHT CBOM BKJIAL U
JOHOPHO-AKIEeNTOPHOE B3aUMOAEHCTEHEe MeX Y IOYTH CBO-
DOOHBIMH OpﬁHTMﬁMH aTOMOE BOJOPOIA M HeInojeléHHbl-
MH 3JIEKTPOHHBIMH IIapaMK aTOMOB KHcaopoja (propa nin
aszora). Hanpumep, Boja accOMHUpPOBaHA B KHAKOCTEL 3a
CUET BOJOPOOHEIX CBHEBﬁ, BOAHHEKARNIIHX MeXay MOJIeKy-
JaMH-THITOJIAMH.

&+ B & & o
vis B i B0 s H— s
&+ \ &+ &+
H H H

B sxuakoil Bojie o6pasyioTces BOLOPOIHBIE CBASH MEXIV
MHOMKECTBEOM MOJEKVJI. A BOT MOJMEKVIBI RAPGOHOBRIX KHC-
JorT HauboJlee YCTOHYKMEBLI B BIJle JUMEPOB, TAKe 00paso-
BAHHBIX BOJAOPOAHBIMH CBA3AMM:

R—C_ _C—R.
OH ... O
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A.HXHMHHEBKDE npaBHuJIO }_}EICTBDPEHHH ¢110,[[06H01"O B
nogobHoM» obbsAcHAeTcA obpazoBanHeM BOJAOPOAHON CBSA-
3H MeMIY MOJeKyJIaMHi PACTBOPHTE/IA H MOJEeKYJIaMH pac-
TBOPEHHOI'O BellecTBa.

Tax, METHJOBEII M 3THJIOBBIH CIHUPTHI, 3THISHIVIHKOIEL
U I'MUILePHH, VECYCHAA H MYPABBHHAA KHUCJAOTH HEOrpaAHH-
YeHHO PACTBOPAIOTCA B BOJe, HATIPUMEP:

5+ & B+ B &6+ B
H-O\,‘. ; H_O\;EJ, H-—D\.
R H R

CrocobHOCTE HEKOTOPBIX
razoe, HaIpuMep aMMHAKAa,
3a cuér o0paszoBaHHMA BOJO-
POIHBIX CBA3EH

H H H
B s o e | 5

H—*I*fT...H-—I*lJ...H~I'|~I,..
H H H

JEerKo CHHKATBCH {HPH gaBjie-
aun 0,9 MIla 1 xKomHaTHON
TEMIIEPATYPE) H BHOBB IIepexo-
AHUTE B PﬂBDOﬁpﬂBHDE COCTOA-
HHe ¢ MOIJIOIeHHEeM TeILIOThI
[IO3BOJIAET HCIIONB30BATEL HX B
Ka4yecTEe XJIAJareHToB B IIPO-
MBIIILIEHHBIX — XOJOMMJIbHBIX
yveraHoBKax (puc. 30).

Hmenno obpazoBaHieM BO-
MOPOIHBIX CBA3eH oDbACHANOT-
CHd aHOMaJdbHO BBICOKHE TeM-
neparypel Kunesmpsa (100 °C)
u maasiaenus (0 °C) soasl.
ITpu aToM, B oTauuue oT DOJIb-
MIHHCTBA JAPYTHX  HHIKOC-
Teﬁ, NJIOTHOCTE BOARI IIPDH IIe-
pexojie B TBEpJoe COCTOAHUE
(n1éx, cHer) He yBeJIHUYMBAET-
¢, 4 YMeHbIIAeTCH., ITO 00h-
AcHAeT ToOT (pAKT, HUTO JEN
Jerde BoABI U He TOHeT B Hell  Pme. 31. AficGepr He ToHET
(puc. 31), a noromy rnyboKkue BBoje

Pue. 30. [Ipovbininennan
XOMOoIHJbBHAA VCTAHOBKA
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Puc. 32. Bumuaa peidanka BO3-
MoyKHA OnarojapAa TOMY, WTO H
FHMOI TOJ0 IBAOM KHIIHT ¥EHIHE

Pue. 33. Jleganele vaopsl Ha
CTeKJIe

BOJOEMBI He IIPOMEep3aloT 3UMOI 10 AHA, TeM caMBIM coXpa-
HAA }KH3Hb BOAHBIM obuTaTensaMm (puc. 32).

BopopoaHsle cBA3H B HeMaJIOil cTeleHH crnocobeTBYIOT
0Bpa30BAHHI0 KPHCTAJJIOB B BHAe OECKOHEYHOI'0 PA3HO-
oBpasusa CHeXXUHOK U U3Mopoau (puc. 33).
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Puc. 34. Bropuunas
CTPVKTYPA MONMEKVILI Denka
co3gadTeda 3a CUeT
BOJOPOAHBIX CBAIEI
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paccMOTpEHHBIE BbI-
1ie IPHMEphl KACAJINUCE TAKOH
PA3HOBHHOCTH  BOAOPOAHOM
CBA3H, KOTOPYH HasbIBaKOT
MENCMONEKYNAPHOU 6000-
podnoil céaswvio. OgHaKo elé
Doslee BaXHA B OPraHM3alUy
CTPYKTYDP MOJeKyn OHornonm-
MEpPOB SHYMPUMONEKYNAD-
HaA 6000podHan c6:13b. JTa
CBA3EL ONpeJeNseT BTOPHYHYIO
CTPYKTYPY OeNKOBBIX MoOJie-
kya. IlomumnenTuaHas nens
3aKpy4YeHA B CIHpAJb, BUTKH
KOTOpPOHl yAep:KHBalOTCA OT
pacKpyUMBAHUA 3a cuéTr obpa-
30BAHUA BOJOPOJHLIX CBA3eEH
MEeXAY MNenTHIHBIMH (par-
MEHTaMH VYACTKOB OeJIKOBOH
MOJIeKYJIbI (puc. 34).



Byayuu oueHbs HENIPOUYHOI, BOJOPOJHAA CBA3bL B DENKAX
MOJKeT Jierko paspymartbea — Oenkm geHarypupyior. Ta-
Kasa denamypayua Moxxer ObITh oOpaTHMOIl B HeoDpaTH-
MOii.

Obpamuman deHamypayus GeNKOBBIX MOJIEKYJ HUMeeT
conmaibHoe spavenne. Tak, genarypupymomumu (paxTopa-
MH 0eJKOB Yel0BeYeCcKOro opraiuaMa MOryT CAVEHTE Me-
XAHHYECKHEe BO3AeHCTBHA, KOTOPLIM HoABepratwTes pabor-
HUKHN JOPOMHBIX CJOV:KD, axTeépsl, FOPHAKHA W Jpyrue
CIEIMAJSHCTEL, HCIIOJIb3YVIOIHe BUOPUDYIOIIHE HHCTPY MEeH-
ThI, JeiicTBHe BEICOKNX TeMuepaTtyp (paboune ropaumnx ie-
X0B — MeTAJLIYPrH, CTeKJ0Baphl U T. 1.), 3JeKTPOMATHUT-
HOe Ha3JydYeHHe (Bpauu-peHTreHonor#, pabormuxu ADC),
XUMHYecKoe BozielcTBue (pabOTHHMHEM XHMHYECKHX [po-
uzponacTe) (puc. 35). Bee nepeuncieHHBIE KATEINOpHH pa-
DOTHMKOB AJA KOMIEHCAIIMH BpeJHOro BO3AeicTBHA YCI0-
BUH TPYIa Ha OPraHU3M IOAbB3VIOTCH NPeayCMOTPeHHBIMEA
daKoHOgaATEeNnbecTBOM P® neroraMm: cokpamniéHHbeIH pabo-
YUl fNeHb, NPOAOJMKHUTENbHBIH OILIaYMBaAeMbId OTIIYVCK,

Pue. 35. Ilpodececnn, ceasanHbie ¢ BpeiHLEIM BO3jeHCTBHEM yCio-
BHil TpYAA Ha OpraHHaM dYenoBeka: | — paboTHUKHM JOPOMHBIX
caykd; 2 — metannypru; 3 — cTeRnoayesl; 4 — paGoTHHKY XHMH-
YeCKHX MPOU3BOACTE; 5 — BPAUH-PEHTTeHOIOTH
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ClHennHUTaAHNe, DAHHUH BBIX0J HA NeHCcUl, Dojlee BhICOKAA
zapaboTHada nuara.

HeoOpamumaa denamypayus 6enka sBaM XOpOILIO H3-
BECTHA 110 IIPOHEeccy BAPKH AHI[ MJIH IPHIOTORJIEHHUA MSACA,
peIOBI B ApYyrux OenKoBhIX npoayvkTos. O ToM, Kakue dax-
TOPBI MOTYT [IPUBECTH K PA3DVINEHHUID HDUPOIHOH CTPYVH-
TYphl DEJIKOBLEIX MOJIEKYJ, KPACHOPEYHBO PACCKAMXKYT He-
cloKHBIE onbiThl. Eciu K pacTBopy Beslka KypHHOro sifia
MPUIUTE HEMHOTO STHJIOBOTO COHPTA WIH COMH THMEIOro
MeTassa (MegHOro Kynopoca, HuTpara ceunia (11)), To ne-
TpVAHO OyIeT 3aMeTHTE BhINIa/leHUe 0calKa BCJIeICTBHE Je-
Harypauuu Oenxa. AHaJOrmuyHbeIM JeiicTBHeM ofnajgaer
HUKOTHH. MoseT ObITh, 9TH ONLITHI IOMOTYT BAM IIOHSATh,
Kak rvOuTelbHBl TAKHE BPeIHBIE IPHBRIYKH, KAK KYDeHHEe
H VIoTpedjJeHHe COHPTHOTO.

BopoponHasa ¢Bf3k UrpaeT BaKHeHIIVIO POJIk B OpraHu-
3AITMHM CTPYKTYPhLI U (PVHKIIMOHUPOBAHUA TAKHX IIPHPOI-
HBEIX DMONMONMMEPOR, KAK HYKJIEMHOBELIE KMCJIOTEI.

Tak, aBoiiHas cnupans (puc. 36) gezoxcupubOHYEIEH-
Hoeoil kucaorel — JHK (us kypea opzanudecroit xumuu
cnomMHuUme, U3 4ezo oHa cocmoum) — MNoCTPpoeHa B IOJI-
HOM COOTBETCTBHM € [IPHHIMIOM HKOMILIEMeHTAPHOCTH,
Han gononHuTenbHocTH. OH 3aKaO4YaeTcs B TOM, 4TO HAa-
MPOTHE AJIEHUHOBOI0 HyKJeoTHaa (A) oaHON NONHHYKIIEO-
TAMAHOH LEend BCerja paclojaraeTcia He J0doH, a TOJbKO
TAMHHOBEIH HyKJIeoruyx (T), a HAanNpoTHE r'YAaHHHOBOTO HY-
rkaeoruga (I') — obazaTelbHO HMTOSUHOBBIH HYKJIEOTHI
(IT) (puc. 37). Beé geno B ToM,
YTO MMV 3THMH HYKJIeoTH-
JaMK  BOSHHKAKT BOLOPOI-
HBIE CBA3ZM: Mexay A u T —
lIBe BOJAOPOAHLIE CBA3M, MEMH-
Ay ul — tpu.

AHAIOTHMHYIO POJb HMIDa-
T BONOPOAHEIE CEASK M B IIPO-
necce mepegady HaclueICTBeH-
Hoi mudopmanuu. Takx, npn
camoyasoenuu JIHK (aror
MpoIece, Kak Bbl HNOMHHTE,
HAa3LIBAIOT PerJIMKallueii) BO-
JOpOAHBIE CBA3H PAa3PbIBAKT-

Puc. 36. Yuactok apoinoii CH, NOJHHYKJIEOTHAHBIE LIEIH
coupanu THK PACKDYUYMBAIOTCA M  PAacxo-
52
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naTcd. Kamaaa nens caOyxuT
MATPHIIEH aaa obpasoBaHKA
HAa He#d KOMILJIEMEHTAPHOH
LenH 34 CYET BOSHUKHOBEHUA
HOBBIX BOJODPOJHBIX CBfA3ei.
Taxum obpasom, nocie pe-
nauKamnuu obpasyioTes aBe
nouepHue wMogexyiasl JIHE,
B KayKJoH W3 KOTOPBIX OfHA
cnupans Oblia B3ATA M3 pO-
aurenscroit JIHK, a Bropas
(KoMIIeMeHTapHAas) cIUpaib
CHHTe3MpOBaHa 3aHOBO (cM.
puc. 37).

He menee Ba;xHBI BOJOPOJ-
HblE CBSA3M M B Ipolecce
TpPAHCKPHOI WK, T. €. Iepenm-
ChIBAHMSA HH(MOpPMAIIMH O CO-
CTABe CHHTE3HMPYEMOro BIIO-
ciaeqCTBEHH ﬁEJIH.B Ha NIOJIH-
HyrJgeoTnauyw nens nPHEK.
AHalOrMuHAa poOJb BOJIODOM-
HBIX CBHA3el U B TPpaHCIAAIIHHA,

T
r 10 :

P ey vy i
~Stip, =i 1)
R T e,

/-; ...uT-, r.-—']_" il

A T o At

Puc. 37. Cxema penaurganuu
IHEK. Bepxuaa uacts
cnupany — crapas JIHK,
HHMKHAA YaCcTh —

AB€ HOBEIEe MOJIEKYIIEL

T. e, Inepejaye HH(]JDPM&H,HH O nmocJieJoBATEJIBHOCTH aMH-
HOKHCIAOT B OenkoBOH MoJeKyJae B puboOCOMBI, Iie MIpoHc-

XOJHUT eé chopka.

1. Bogoponnaa xumuueckas ceasb. 2. Mexanuam o6-
PazoBAHHA BOOOPOJIHON CBA3H. 3. MexMoIeKyIapHaa
H BHYTPHMOJIEKYIAPHAA BOOOpoaHaa cBask. 4. Bomo-
POIHAA CEA3E B DEIKAX H HYKJeHHOBBIX KHCJIO0TAaX.,
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1. Yro Tarkoe sogopoguaas ceass? Kakyio roury apenns — du-
SMKOB HIIH XHMHEKOBE — Bl pasfe/fere IO BONPOCY eé NpHpo-

2. Kaxkos mexaunsm obpasoBanus sogopoanoil ceasu? Kaxkne
BHALL BOLOPOLHOH CBA3H BLI 3HaeTe?

3. Kakumu ocobeIMHA cBOMCTEAME 00JIAJAI0T BRIECTRa ¢ Me-
MOJIEKYIADPHOH BOAOPOJHONA CBA3KLIOT
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4. Kakymio posk HrpaeT Me:EMONeKYIAPHAA BOJOPOAHAA CBAZE
B Ipupoae?

5. Kaxyw ponk HMrpaer BHYTPHMONEKYIAPHAS BOJODOJHAH
CEA3L B OPraHU3aIHH HATHEHOH (IpHpomgHOI) CTPYETYPLI
OHoONoOMMMepoB — GEJIKOB U HVKJIeHHOBRIX KHeIoT?

6. Kakyio poins Hrpaer BHYTPHMOMEKYIADHAA BOLODOIHARA
CBA3L B XPAHEHHH H I[epejade HacleXcTBeHHoH wHpopMma-
uuu? [Ipr orBeTe HCOONB3YATE SHAHNA 110 KVPCY 001eii 6mo-
JIOTHH, 4 TAKKE KOHCYILTAHHA yauTeneil 0HoJI0rHA 1 XMMHHI.

7. MoaroroerTte coobiieHne H NPe3eHTALHK O COHAIBHOR po-
JH BOJOPOIHBIX CEAZEH, OPOHIIIOCTPHPOBAE NPHMEPAMI.
Bocnonsayitrecs pecypecanmu MaTepuera.

8. IToaroToewTe coobmenne 00 OTHPBITHH CTPYKTYPLI A€30K-
cnpuloHYKISHHOBLIX KHCA0T daypeatamu HoGenescroit npe-
mun 3. Yorcomom u @, Kpukom, nenonesaya pecypes Ma-
TEPHeTA.

9. [TogroroesTe COOBIIEHHE O XMMHYECKOH OIPHPOJe HETATHE-
HEIX INOCHEICTEMH JJIf OPraHuaMa YesOBeKA KYPeHHS H yIIo-
TpefTeHHA ANKOTOJA, HCOOAL3VA PAsIHYHLIC HCTOUHHEH
uupopmanun 1 [IOPHL.

e a9 5 060

§ 7 ITonnmeps!

SHAKOMSACE ¢ BHYTPHMOJEKVIAPHON BOJOPOSHOH XMMH-
yecKoH CBA3LID, MEI pPACCMOTPDEJIN TAKHE buonornYecKkH aK-
THBHBIE IIPUPOJHBIE COEHMHEHNA, KaK De/IKH M HYKJIeMHO-
BBIE KHMCJIOTEI, KOTOPLIE NPeICTABIAIOT coboll OMomoIumMe-
PEIL. B coznanum Joboro HeJioBeKa, 3HAKWIEero OCHOBBI
XHMHH, MOHATHE «IIOJHMEpP» ACCOIMHPYETCHA ¢ 4eM-TO He-
OOBIKHOBEHHO DONBLIITHM, KPYIITHEIM.

IHonumepsl — BBICOKOMOJIEKYJISADHEIE BEIeCTBA,
é MOJEeKYJAbLI KOTOPBIX COCTOAT U3 BOJILIIOTO YHCIA

MOBTOPHAKIIHXCA CTPYVKTYPHEIX 3BeHBEB, CcOoegH-

HEHHBIX MeX Iy co00H XUMHUYeCKHMHI CBAZAMH.

ITomumo DENIKOB M HYKJEHHOBBIX KHCJIOT, K OUOROAUME-
pan, T. e. IPHPOJAHLIM [OJHMepaM, OTHOCATCA 3HAKOMEIE
BAM IOJHCAXAPHALI — KpaxMal, He/IHj03a, [IHKOreH,
XUTHH H Ap. (puc. 38).
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Puc. 38. Buonmonumepsi: a — Kpaxwman B knyOGHax xaprodens;
0 — IJIMKOIeH B KJIETKAX HeYeHH; 8 — XHTHH B NAHOHPAX PaKo-
ofipasubix

KpoMme npupoHbIX MOJUMEPOB, H3 KypPCa OpraiudecKoii
XUMHH BAM 3HAKOMEI TAKMe HCKYCCTEEHHEBIE 1 CHHTeTHYEe-
CKHe MOJHMEpPHI.

ITosTopum 1 0606InHM MaTepHaJ 0 HauboOJee BAKHBIX
rpyIIax U3BeCTHBIX BAM MOIHUMEDOR.

OpraauyeckKHe moJHMepPbI

Haubonee BaxHBIE opraHgdecEHe MoJdHMepHBIe MaTepH-
aJlkl — IIACTMACCEI H BOJIOKHA.

IInacTMacca — 2To MaTepHabl, NOJYYeHHBIE HA
OCHOBe TMOJHMEpOB, crocofHble MpHOOPeTaTs 3a-
JaHHYI0 (OPMY NPH HSCOTOBJEHHH H3IAENNA U
COXPaHATH €é B NpoIlecce dKCILIyaTalui.

RaH. Inpasumao, rjjacrMacca — 37O CMeChb HECHKOJIBKHX Be-
I[eCTB, a MOJMUMep — 9TO JHUINL OJHO M3 HHMX, HO caMoe
BasxHoe. OH cBA3bLIBAeT BCe KOMIOHEHTHI IJIACTMACCHL B
enuroe 1eaoe. [losroMy MOJHMep HASBIBAIOT CRA3YVIOINIMM,
IlepBrie nuacTMacckl, KAK MBI yikKe MOQYEPKHUBAIN, OBLIN
HCKYCCTBeHHBIMH IIOJIHMEPAMH, 4 3aTeM B KauecTBe CBA3Y-
HIOHX CTAJIH OPHMeHATE H CHHTETHYECKHE MOJIHMEepDbI: IIJE'
HONMO(GOpMaNbAerHAHLIE CMOJIBI, TOJHA(DUPLI U T. 1.

IlousaTHO, 4YTO HNpeBpAaIlaTh B rOTOBbIe H3JeJHd VI0DHO
Te IJIACTMACCEL, KOTOPBIE 00paTUMO TBEPAEIOT H PasMArda-
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oreda. Takue NIACTMACCEL HAZLIBAKOT MEPMONAACAMIL
WIH mepMoniacmuinstmu norumepamu. K rakum
ILIACTMACCAM OTHOCATCH MOMMATHIIEH, IIOTHCTHPOM, ITOJIH-
BHHUIXJIOPHI, noauaMmuakl. Ecoiu e B npouecce thopmo-
BAHUA U3/IeJINA IPOMCXOJUT CHIMBKA MAKPOMOJIEKYJ H 110~
Jumep, TBepjes, npuobperaeT NpoCTPaHCTBEHHYIO CTPYK-
TYPY, TO B BA3KOTEKYYee COCTOAHHME TaKOoH IIOJHMep
BEPHYTH Henbadd. TakHe NIacTMAacCChl HASBIBAIOT MeEPMO-
pPeaxkmonjadcmamu WK MePMOPEAKMUSH LMW MO
mepamu (Hanpumep, geHosohoOpMaILIernaHee, Kapba-
MHJIHBIE M TIOIUB(DUPHELE).

Kpome essasywoimero (moammepa) B ILIACTMACCHL YacTo
BBOJAT pasHbie Jo00ABKH: HAIOJTHUTENH, KPACHTEJIH, a TAK-
Jie BelecTBa, NOBBINIAINE MeXaHWYeCKHe CBOHCTBA,
TEPMOCTONKOCTE M YCTOHUYMBOCTE K crapenun. Hanonun-
TEeJH He TOJbBKO 3HAYHTE/JBHO VIElIeBJAHT ILIACTMACCHI,
HO U IPHAAIOT UM MHOTHe cnenuipnueckue ceoiiersa. Tak,
IJIACTMACCH! ¢ HANOJHUTE/IeM B BHJe aJiMa3HOM B kapbo-
PYVHJI0BOH NBIAM — 2T0 abpasuBrl, T. e. MIAAGMOBAIBLHEIN
matepuan. [IlupokoMy nDpuMeHeHMIO mjaacTMacce crocob-
CTBYET UX HHU3KAdA CTOMMOCTB, JIErKocTh nepepatorku. Ilo
CBOMCTBAM ILTIACTMACCH YACTO HE VCTVIIAKT METAJLIAM U
CILJIABAM, & MHOT/A Jaje IPeBOCKOJAT UX.

Yrnakorka

CTpoHTeNLCTRO

A
e ,/'J
Mepuunna —

O,uemna'i// / ,-f

— DilexTpOSHEDreTHEA
Texunka 4 | N
i f Hrpymikn | Tpauenopr
oot pniue PP
HageTna

Pue. 39. Obnactu npuMeHeHHS NIaCTMACC
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OcHOBHEIE HDTpEﬁI{TEJIH ijacrmacce — CTpOMTeIbHAaA
HHAYCTPHA, MAaIIMHOCTPOEHHE, 3JIeKTPOTeXHHKa, TpaHc-
MopT, IPOU3BOACTEO YVIAKOBOYHBIX MaTepPHANOB, TOBAPOB
HapojHOTo noTpebiaenun (puc. 39).

ITorgaTHe ¢«mIacTMacChI» COBpEMEHHBIMHA IMEKOJJIBHWUEA-
MH O4YeHE 4YaCTO BOCIODHHHMAETCHA KaK KaTeropHa XHMH-
YecKas, KaK He4YTO NPWJIVMaHHOE M CHHTe3HpPOBAHHOE
usobperarenaMu-xumMukamu. OIHAKO MHOrHE MOJHMEPLI
BCTPEUAKTCH B IPHPOJIE U He B (popMe DPOLIEHHBIX YEI0Be-
KOM H 3arpAsHAOIHNX eé orpaboTaHHBIX M3JeNuil, a Kak
HATYPAJILHEIE BelleCcTBA, CHHTe3UPOBAHHELIE PACTHTEILHLI-
MM ¥ MKHMBOTHBIMM opranmamamu. Tak, pactyinee 8 Masoit
Aszuu nepeso Livamber orientalis BIIe AeT IAX VUV CMO-
Y, HASBIBAEMYI CcTHpaxkcoMm, Koropyio emé 3000 ner Ha-
3ajl ApPeBHUE erunTAHe UCNOJIL30BAJIH NPH DanL3aMupoBa-
HuH yMepmux (puc. 40). Ctupake, Tak e Kak «JApaKkoHo-
BA KPOBbL», BhIJEAAeMAH MAJAHCKON HaabMoi poTAHroOM,
npencrapnaeT coboll He YTO MHOE, KAK NOJTHCTHPOA. ALVK
Abax ater B ciiydae ONACHOCTH BREICTPEJIMBAET B ATAKYIO-
LIero MUAKOCTEIO, COCTOAINeI B OCHOBHOM M3 MOHOMEpPHO-
ro MeTHJIMEeTAKPHIATA

CH,—C—COOCH,,
CH,

RGTDprI, noJHMepH3aVACE Ha TeJie Bpara, JeJaeT ero He-
MOJBMKHBIM,

OcHOBHBIEe HOJAMMepbl H O00JACTH NPUMEHEeHHH H3Io-
TOBJIEHHBIX Ha MX OCHOBE ILIacCTMacC INIpHBeJEeHbI B TﬂﬁJIH"
ne 3.

Puc. 40. [pesaue ervuTaiie HCNOAb3OBAIN [PHUPOAHLIE TOJIHMEDBL
AndA HaIb3aAMHPOBAHHA
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Boaorna

BoaokHa — 3T0 NOJAHMMEpHI IMHEHHOTO CTPOSHHA,
KOTODBIE IIPUTIOAHEI JIJIA U3TOTOBJIEHUA TeKCTHIIb-
HEIX MaTepHasoB (HUTei, JKI'yTOB, TKAHEH),

Hpupodnubie 600KHA TI0 NPOUCKOMKICHHIO NEJIAT Ha
pacTUTeNbHEIE, #HBOTHbBIE H MUHEDAJIbHBIE.

Boaokna pacmumenvhozo npoucxoxmcdenusn (puc. 41)
MO HO TIOJIPA3IE/IHTE:

* HA BOJIOKHA, QOPMHPYVIOMINECHA HA MOBEPXHOCTH CEMAH
(xnomox);

« Ha BOoJIOKHA cTebjeil pacTennit — ny0GAHBIe BOJOKHA
(1éH, IKYT, IeHbKA);

* HA BOJIOKHA 000J0YeK ILIOAOB (KOIPa OPEXO0B KOKOCO-
BOIl IAJIBEMEI).

Haubonee BaxxHOE BOMIOKHO PACTHTEIBHOI'O HPOMCXOMK-
JeHHusA — XJIONKOBOe, ofyajallee XOPOIIMMH MeXaHH-
YeCKHMH CBOMCTBAMM, M3HOCOYCTOMYHMBOCTBIO, TepMoOCTA-
OMIBHOCTLH), THI'POCKONHYHOCTEID (0YeHb XOPOIIO BIHTHI-
Baer Baary). Ero npuMeHsOT B IPOH3BOJICTEE PA3JIHYHBIX
TraHeil (0a3b, cuTEl, caTHH, OallKa) U TPHMKOTAMKA, INBEH-
HBIX HHTOK, BATEIL.

JIén, Gosiee npoYHEBIH, YeM XJIONOK, IPUMEHAOT JJIA H3-
rorosjeHus OelbeBbIX, NIATHEBBIX U JEeKOPATHBHBIX TKAa-
Hell. JIyDaHbIe BOMIOKHA UCNOJIL3YVIOT B IIPOU3BOACTEE THAa-
HeH, N3 KOTOPBIX U3rOTABIUBAIOT TApY (MEIIKH), KAHATOB,

Far

ihiie :'_: 4t
a) o) &)

Puc. 41. Bonokna pacTHTENBHOTO TMPOHCXOMASHAA: @ — XAOMOK;
0 — JNeH; 6 — KONPpa OPeX0B KOKOCOBOH NANBMEIL

60
|



Puc. 42. Hlénw (@) u mepers (6) — 370 BOMOKHA FKHBOTHOTO IPOHC-
XOKIeHNA

BepépoK. JIEH TakiKe HCHOAB3VIOT IJA H3TOTOBJeHHA Oy-
MAar#, HalupuMep raseTHoH U 0AHKHOTHOM.

K soaoxnam smuseomuozo npoucxoxdenus (puc. 42) or-
HOCAT HATYPAJbHEIE IIEPCTE U IIENK,

HarypanbHasa mMepeTh XAPAKTEPH3VETCH HEBBICOKON
NpOYHOCTEIO, OoabIIoH smacTH4YHOCTEW. [lpumensamT eé
IJIsE M3rOTOBJEHMA TKaHeil OBITOBOIO M TEXHHUYECKOI'o Ha-
BHAYEHUHA, TPHEOTAMA, BAIANBHO-BOHIOUHBIX HM3IeTHE
(BOMJIOK, BAJIEHKH M T. 11.).

HarypanbsHblil ménx BeipafaThiBAT MHOTIOYHCIEHHBIE
ryceHunbl M navku. CaMplil H3BECTHRIH IIENEK BBIAEIAIOT
HIeJIKOBUYHBIE YePBH.

KuTtaiinmaMm ménk 6e11 HasecTeH Goee YeM 3a JIBe ¢ MoJo-
BHHOI ThICAYH JeT 10 Hamel spel. CeKper ero H3aroTosne-
HHUHA OXPAHAJCSA rOCyAapeTBOM, noka B 556 r. H. 5. MoHAXH
nz Eeponel He BeIBe3aAH KoHTpabanzoil ma Kurasa aiima
IIETKOBUYHBIX YepBeil, CIPATAB UX B IIOJbIE TPOCTH.

HarypanbHblil mETK — 3TO 0YeHB JOPOTOE BOJIOKHO,
HanpuMmep B HnoHuM ménKopoe KHMOHO CTOHT OKOJIO
30 000 gonnapos.

IIlénk o4ens nmpoyeH. ITO €ro CBOMCTBO H 3JIaCTHYHOCThL
[IO3BOJISIOT AeaTh MIEJK OCHOBOM IS MHOMMX BHJOB TKa-
HU — Dapxata, aTjaca, rasa u ap.

6/
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a) )

Puc. 43. Bucroauoe (a) B aneraTioe (0) BOMOKHA — 9TO HCKYCCTBEH-
HBIE BOMOKHA, HX NOIYYAKT OVTEM XHMHYecHOH Mogmu(mKanun
NPHPOAHEIX OPrAHHYECKHX HOIHMEepoB

a) o)

Puc. 44. Kanpou (a) u nascan (6) — 2T0 CHHTETHYECKHE BOJOKHA.
ChIPLEM JIJA HX MOTYVUEHHA ABAAIOTCH, HANIPHMeD, NPOAVKTEL Iepe-
paborkn HedTr
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AUMUHeCKUe §0I0KHA TTOJIVHAIOT, KAK BEI VXKe 3Hae-
Te, U3 PACTEOPOB MJIH PACILIABOB BOJOKHOOODA3YIOMINX 10~
numepoB. Ux moapasaendaioT HA CAeAVIOI[MEe IPYIIILL:

* uckyccmeeHMble (BUCKO3HOE, alleTaTHOE U JIP.), KOTO-
phIe MOJAVYART U3 IPUPOAHBIX MOJIHMMEPOR WK HPOAVETOR
uX nepepaboTKH, ITABHEIM 00pazoM M3 IEIIDA03BRI H ed
athupos (puc. 43);

» cuHmemuveckue (KampoH, JABCAH, SHAHT, HailIoH),
KOTOpPBIE IOJVYAKT W3 CHHTETHUYECKHX [OJHMEepOB
(puc. 44).

Heoprannueckue moJiuMepsl

PacemoTpuM elné ofjHY Ipynmny noJUMepoB, KOTODLIE B
CO3HAHHH IKOJNBHUKOE PEIKO CBA3BIBAKTCH C 9THM MOHA-
THEM. JTO HEOPpraHUYecKHe MOJHMepbL.

HeopranuyveckMM IpUPOAHBIM BOJOKHOM SBISETCHA ac-
Bect. Ipyroit HeopraaMyecKnil moJuMep — cepy IJIACTH-
YEeCKYI0 — HEeTPYIHO IMONVUYHUTE M3 KpHCTALIH4YecKoil ce-
PhI, BLIJIMBAA €& PAcILIaB B XOJOIHYVIO Boay. B peayibrare
oJaydaeTcsa pesHHonogo0HOe BelecTBO, CTPOeHHE KOTOPO-
I'o MOMHO 0TODPABUTE TAK:

i T e NPl SO

S S S

CTI_)}'KTYPHHM SBEHOM 2TOIo HOJIHME[]H ABJIASTCH ATOM
Cepel.

JIpyrue HeoprasMYecKHe NOJHMEpbl, MMEOIINe aATOM-
HYVIO CTPVETVPY, — 3T0 AJJIOTPOIHBIe BUIOH3MEeHeHHA VI-
nepoja (puc. 45), cejleH U TeANyP HelloYedyHOro CTPOeHMA,

Pue. 45. Heopragnyeckue moJiuMepbl, HMEWI[He ATOMHYI CTDVE-
TYPY: @ — rpadur; & — aamas; 8 — (pynanepen
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KpacHbIf ¢docdop, KpueTad-
auuecknil kpemuuii. [locnen-
HHH obnajgaer NDOJAYIpPOBOX-
HUKOBBIMH CBOHCTBAMH ¢
MCHOJIB3YEeTCH IJAA H3r0TOB-
JeHHA colHeuHbIXx Oarapeii
(puc. 46).

Mbl OpHBeIH [IPHUMEephl
MPOCTLIX BellecTB, HMe-
MUX [DOJUMEPHVI) ATOMHYIO
cTpyKTYpY. Elié 6onee pazno-
00paaHbl ATOMHBIE CTPYKTY-
H3roTOBJAEHA H3 KPHCTAJLIH- LY IMIEMEROR — BIDMCRLIN
HEeCKOro KpeMHHA BelecTs. IT0, HANPUMED, OK-
cug kpemunsa (IV):

Puc. 46. Conneunas baTapes

| | |
...—Si—O—Si—O—Sli—. s

O

| |
i .—Si—U—S|i—O—Si—. a

PasznoBuaHOCTAMM 2TOr0 NOJMMMepa, KOTOpLIil o6paayer
OCHOBHVIO Maccy JuTocdepbl, ABIAKTCA KBAPIl, KpeMHe-
3éM, TOPHBIHM XpycTans, arat (puc. 47).

He menee pacnpocTpaHéH M Takoi BaKHBIA JJIA JUTO-
chepsl mMoMUMEp, KAK OKCHJ amwoMuHuA. Yaine Bcero oba
3TH NoauMepa o6pasyiT MUHEDAlbl, HMewlne obuee Ha-
agaHue anomocuauxamsi. K HuM oTHOcATCHA, HanpHUMep,
Oesras riMHA (KaoJHH), I0JeBsie INAThL, caoga (puc. 48).

TlouTH BCe MUHEPAJIBI M TOPHBIE TTIOPO/BI MPEJICTABIIAIOT
coboil npupoaHbIe IOJIUMEepPbI.

2)

a)

Puc. 47. llpupogssie dopmer oxcnga kpemung (IV): a — keapi;
§ — KpeMHEe3€M; 6 — FOPHBIH XPYCTAAL; 2 — Arar
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a) a) a)

Puc. 48, AnoMoCHIMKATE: @ — KAOJAHH; § — M0JeBOl mnar;
8 — CHAWIa

Cpenn HeopraHHYeCKHX MNOJIHMEPOB BCTPEYAKTCHA H BO-
JJOKHA.

K munepaavrbim gonoxknam (puc. 49, a) orHocar acBecT,
M3TABHA HM3BeCcTHBIH Ha PycH 1mog HasBaHHUEM <«TOPHBIH
néH». M3 Hero Ha npeAIpHATHAX X03AHHA « KaMeHHOTO 1o~
sgca» (TaKk HepeJIKO HA3LIBAJIH YpPaJbCKHe rophbl), IPOMBIII-
neHHHKa u npeanpunuMarens I1. H. Jemugoea usrorae-
JHBAIH Hecropaemoe E'EJ'Ihé, KOTOpOe TOT B Ka4YecTBe aK30~
THYECKHNX [IPe3eHTOR JApNJ 3HATHBIM JIIOAAM, B TOM YHCJIe
u nMmneparpule Ekarepune Benuroi.

AcbhecT B HAlIIH JHH HCIIONB3VIOT A4 NPOU3BOACTBA Tell-
JI0- M OTHEe3al[UTHHIX XHMHYEeCKH CTONKHX W JIPYIUX Tex-
HHYECKHUX M3IeNnil u TKase# (puc. 49, 0).

Ha arom maTepuasie BbI CMODIHN YOeOUTLCS, YTO XHMMHHA
NOJMMEPOR — 3T0 VHHBEpPCAIbHAA XMMHYECKAHA KaTero-
pHA, a €€ MOHATHUA: ¢« MOHOMED», «IOJHMED», «CTPYKTYD-
HOe 3BeHO», «CTeIleHb NOJITHMepDHIAaIHH » {BCHOMHIJME, Lo
FMmMo makoe) — OANHAKOBO NPHMEHHMBI KAK B OpraHuve-
CHOI XMMHH, TAK U B HEOPraHUYecKoH.

Puc. 49. Munepansroe BoaokHo — acbecTt (a) 1 uagenns us Hero (0)
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1. Tlomumepsr. 2. Ilnactmacesl. 3. Kanacendmranun
NOJHMEpPOE MO0 NPOMCXomAeHH0 (GHomoaMMepsl,
HCKYCCTECHHBIE M CHHTETHYECKHEe HOJHMephI) H 1o
OTHOIISHHID K HATPEBAHHIO (TepMOILIACTEI H TEpMO-
peakTonaactsi). 4. IIpuMenenne maacrmacce. 5. Bo-
aoxHa. 6. IlpuponHbie BOMOKHA (KHBOTHBIE, PacTH-
TEJbHBIE H MHHEPAJBHBIE), XHMHYECKHe BOJOKHA (He-
KYCCTBeHHBIe H cHHTeTH4Yeckune). 7. Heopranuueckue
MMOJIHMeE PBL.

9% 00 © 0 00 0

™

é

\

LA R R EEE RS EEE SRR RS EREEEEEEERREEEREEREREEEEEER.

1. Yro Taxkoe moaumMep, MOHOMEp, CTPYKTYpPHOE 3BEHO, CTEe-
ness noaumepusanun? [Ipn orsere HenonsayiiTe 3HAHUA, T0-
AyHeHHLIe U3 KYPCa OPraHHYecKO XIMEH.

2. Kagne fmwomonumMepsl Bel aHaere? OxapakTepuayiiTe X ¢
HCIOJIB30BAHHEM NOHATHIT, NePeYHCIeHHBIX B NePEOM BOIIPO-
ce.

3. BenoMuuTe M3 Kypca Oprasdveckoil XumMpnp ocodeHHOCTH
CTpOEHHA, CBOHCTE H OpHMeHeHHA KpaXxMaiaa H el Ia03b1.
Cpasnure ux.

4. Yro rakoe nnacrmaceel? Ha Kaxkme rpynnel Hx geasT: a) oo
OTHOIIEHHIO K HarPeBaHuI0; §) 10 IPOUCKOMISHHIO; B) MO TH-
Oy PeaKkIii, ¢ IOMOIILID KOTOPOH HOAYYAIT IOIHMep?

3. BecnoMHEMTE, 4TO TAKOE NOJMHMEepH3alHA M NOIHKOHJAeHCA-
nua. Cpapaure ux, Ilpusegure npumepst, Ilpy orBere Ha aToT
BOTIPOC HCNIOJIL3YHTE 3HAHHMA KAK [0 OPraHHYecKoil XHMHH,
TAK H o0 o0mel DHoOMIOorny,

6. Yro rakoe Bonokua? Ha kaxne rpynne nx genar? [Ipuse-
AUTe IPHMepsl H PACCKAaMKHTE 0 3HAUCHHH KOHKPeTHRIX nIpei-
CTABMTENEH KaMA0H MPYIILL.

7. Banumute YpaBHeHHEe pPeaKIIHH DTOJHMepH3AallHH Belle-
CTBA, BRIAENASMOrD TPOMHYECKHM MYHKOM B CIIy4Yae OIIACHO-
CTH.

8. IloaroroesTe coodlulenne HA TeMy «CHHTeTHYeCKHe IIOJIH-
MEpHEIE MATEPHANR] H HX PONb B COBPEMEHHOH TEXHHKes, He-
noabaya IOPE 1 pasanyHble HCTOYHUKEH HHOQODMAITAH,

9. lMogroroerTe coobieHue MO MaTepuaIaM TabJIHIEl, IpHBe-
AEHHOH B naparpade, 0 pojlH TEPMOILIACTOR H TEPMOpPEaAKTO-
MJIACTOB B ¥KU3HH COBPEMEHHOTO 00ImecTsa.

10. Kakne HeopraHpuecKHe NoJMMepsl Bam maBectHe? Yro
ob1ero B ux cTpoeHnK? Kakyio poik OHH HIPAIOT B HEKHBOH
npuapoge?



§$8 l'azoo0OpasHbie BeljecTBa

BonsmuHCTBO BEIIECTE B 3aBUCHMMOCTH OT YCIOBUH MO-
I'yT HAXOAMUTBCH B OJHOM M3 TPEX (paz0BBIX, MM Arperar-
HBIX, COCTOAHMII: razoobpasHoM, MHIKOM HJIH TBEDIOM.
Hanpumep, Bojga BecTpedaeTcda B TPEX arperaTHRIX COCTOSA-
HuAx (puc. 50): uaxas, Teépaas (nén) u razoodpazHada
(BogAHOI Iap).

B razosoii (pase paccToAHHe MeKAY ATOMAMHE WK MOJIe-
KYJaMH BO MHOTO PA3 NPeBHIIIAET Pa3Mephl cCAMMUX YACTHIL.
ITpn armocdepHoM gaBneEnH 00'BEM COCYIA B COTHH TBHICHAY

ey Tasoobpaznoe

£ —

Taépdoe
= Inasnesue Henaperne
.tl — >
_ .
= =
daMepIaAne Komgencamns

Puc. 50. Arperatubie cOCTOAHAA BOALL: ¢ — TBEpHOe; § — HKHIKOE;
& — rasoodpasHoe




pas boabie cobeTBeHHOro 00bEMa MONMEKYJ rasa, noaToMy
JJIA ra30B BREINOJHAETCHA 3aKO0H ABDI‘EHPO:

B paBHBIX 00BEMAX PA3NIHYHBLIX ra30B NPH OH-
HAKOBBIX YCIOBHAX COIEP:KHTCA OIMHAKOBOE
YHCI0 MOJEKYI.

M3 3T0ro 3akoHa BRITEKAST BAKHOE CAeCTERE: 1 MOME J1H0-
foro rasa nNpu HOPMANBLHEIX Ve1oBHAX (760 MM pr. et. 11 0 °C)
saEnMaeT obeém 22,4 1. IToT 06BEM, KaK BbI 3HAETE, HA3KI-
BAIOT MONAPHBILM 0O Bémom zazoe (V= 22,4 n/mons).

Cnabple cHIBI NPHUTHMKEHHS MOJEKYJ rasa He MOryT
VIepAHAaATh HX IPYVD OKOJIO APyTa, H03TOMY I'asbl He HMET
coberBerHHOl (hopMbl ¥ 00BEMA, 4 3aHUMAIOT Bech 00bEM
cocyla, B KOTOPOM HAXOMATCH.

I'aasl nerko cxxumawTtcesa. [Ipu aTom MaMeHAeTcA MerK-
MOJIEKYJIAPHOE pACCTOAHME,

Brarogapsi 60bI1110MY PACCTOSAHMIO MEMIY MOJEKYIAMK
JA00bIe rassl CMENIMBAKTCA IPYT ¢ APYTroM B J100BIX COOT-
HomeHUAX. BaskHelmMINMKM NPUPOAHBIMHM CMeCAMH Ta30B
ABJAKTCA BO3YVX U IPUPOJHEI raa,

Cocras Bo3ayxa B HACTOAIlee BpeMs OTHOCHTEJNLHO ITO-
CTOAHEH, OH CHJAABIBAJICA MHJJIMOHBL JeT Oaarogapsa
(hoTocuHTE3Y, ocyiHecTBadAeMoMy pacteHuamua. HMceropuio
BOBHHKHOBEHHA W PasBUTHA aTMoc(epbl 3eMIH MOMKHO
NpejcTaBAThL B BUJle cXeMbl (puc. H1).

B ornmruume or BO3ayXa, cocTaB Apyroi cMecH, chopmu-
poBagBiIeiics B HeaApax 3eMJid, — NPHUPOJHOIO raza 3aBH-
cut oT MectTopo:kaeHuA. Tem He MeHee OCHOBY €ro coOCTaB-
JAKT NpenelibHbBle VIVIEBOAOPOABI: METAH M ero roMoJioru
(?TraH, nponaH u GyraH).

Myapasa npupoja pasMecTHJIA 9TH TA30BLIe CMeCcH Ha
IJaHeTe OTHOCHTENbHO M30JMPOBAHHO ApYT oT apyra. Ec-
JIM 3Ke MPOM30IIeT UX mepeMelIiBanie, 3TO MOeT 3aK0H-
YHUTHCA KaTacTpooil, 4To HEPeAKO NPOHCKXOJHT NPH Heco-
ﬁJ]ICIII[EH}IH IpaBUuJI TEXHHEKH De30nacHOCTH B mraxTax, pyva-
HHKAX, MecTax HedTe- W rasogobsluM, ja M OpOCTO B
OniToBBIX YVesroBusix. Ilosromy npu omymesnn Maneinero
3anaxa «razas HeoOXOAMMO NPOBETPHTHL IMMOMelleHHe, He
BKJIKOYATE 3NeKTponpubopsl, uaberats J10060ro orusa u He-
MeIJIeHHO 00pATHTBCH B FA30BVIO COVHOY.
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COy pacTBopHICH §

Merau + 0y {Jncm yrnepona (1‘-.") Ammnar Boga
CH, COs NH; H.20

Kongencaunsa

t

e

B OKeaHe, 3aTeM
CKOHLEHTPRpPO- : 5
BAJICH B PAKOEH- . BaaumogeficTRHe
Hax, ofpasonan Pacrenna C KHCIOPOAOM,
kapBoHAT (dorocnnTes)  geRHTPHOEKAINA
EANEIRA faKTepIAMHI
B IIOYEBE
Orean

Ocapotnsie T

NOPOJIBL: -

HIBECTHAK
Yacre vraepoga
nomasia B
KAMeRHRIA YTO0E .

ATMOCDEPA CEHYAC

Kucmopox  Asor

0,(21%) N, (78%)

Puc. 51. Heropua Bo3aHHKHOBEHHA H paZBHTHA aTMoctepsl Semin
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llpHpoaHEIN a3 — aTO He TOJLKO JAeNIeBoe, IK0OJI0rHie-
CHHM YHCTOE, SHePreTHYEeCHH M 3KOHOMHYECKH BBINOJIHOE
TOILJIMBO, HO TAKMKE W [EHHOE XUMHUYECKOe Chiphé. OnuH u3
IPOAVETOE NepepaboTKH HPUPOHOro ra3a — 9T0 BOJOPOI.

Bodopod H, — camblii Jérkuii ras. Ero ucnonbayor
JJId IIPOM3BOJACTEA AMMMAKA, XJIOPOBOJOPOAA, NOJIYYeHNHA
MaprapuHa, BOLZOPOIHONR Pe3KH U CBADKH MeTAJJIOB, B Ka-
YecTBEe TONJIMBA JJIs ABHTraTelell KOcMHYecKHX Kopabeil
(puc. 52). Bogopoa — 3T0 NepelekTHBHOE SKOJOIHYECKH
YHCTOE ABTOMODUIBHOE TOILIHEBO.

B nabopaTopuu BOAOpPOA MOJVUAKT Yallle BCEro B anma-
pare Kunmna (puc. 53) BaauMoIelcTBHEM IIHHKA ¢ COMAHOR
KHCJIOTOM: 9

%
Zn + 2HCI = ZnCl, + HzT.

Tak rax BogOpOA caMblil IErKHH U3 razos, ero cobupaT
B IepeBEPHYTHIN BBEPX AHOM cocyj. OupenensoT 4UCTOTY
BOJIOPO/ia 110 XapaKTePHOMY 3BYKY B3phEIBa ero HeOoJbIIoro
KoJamudyecTea. JToT 3(herT MoxeT ObBITH pasHBIM: IVMIYX0H
XJIOMOK, €CJIH B COCYIEe HAXOMHICA YHCTRIH BOJOPOL, H Xa-
pPaKTepHBIH <«JAKINUA» 3BYK, eclIN BOJOPOJA COIepal
IIpUMech Bo3ayvxa (puc. 54).

Cmech aByX 00'LEMOB BOJIOPO/A H OJHOTO 00BEMA KUCIO-
PO/ia HA3BIBAKOT ZPeMYYUM 2A30M, TAK KAK OHA IIPH IO H-

F'aHHMH B3PbBIBAETCH.

Puc. 52. Bogopon — Tonameo g Puc. 53. Anonapat
KOCMHYeCKHX Kopaliei Kuooa
70
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KRucaopod O,, Kak Bl yiKe 3HaeTe, cocrasaser 21% ar-
Mocepsl. Kpome Kucsiopoja, B BEPXHHEX CI0AX aTMochepsl
COOEePMUTCH ALJIOTPONHOE BUIOHM3MEHeHHe Kucaopoga —
0301 O4. ATMoc(epHBI 030H HHTEHCHBHO IOIVIOLAET Yib-
tpaduonerossie ayun. Taxum obpazom, 030HOBEIH cJaOi
FANIMINAET #HU3HE HA 3eMJIe 0T UX rybuTelsHOTr0 BO3mei-
creusi. Bmecte ¢ Tem armocdepa nponyckaer HH(pakpac-
Hoe nanyuenue ConHia,

Armochepa, Oaarogapsa cofep:KalieMycsa B Heil 030HY,
VIJIEKHCIOMY Tady W BOAAHOMY IIapy, MAaJOIpOHHIaeMa
A nH(ppakpacHoro uanydeHus 3eman. Ecnn O6u1 aTH rassl
He coepykanuce B armochepe, 3eMis IpeBpaTUIachk Ol B
De3’KU3HEeHHBIN MIAD, CPeJHAA TEMIEPATYPA HA NOBEPXHO-
cTH KoToporo Ovia 6wl —23 °C, B TO Bpema Kak (akTH4e-
CKH OHa paBHa +14,8 °C.

Cocra atMocdepbl MOMeT HIMEHATHLCHA B pesyibTaTe
AHTPOIIOTEHHOI'O (BHEIBBAHHOIO [EeATEJbHOCTBIO 4YeJ0BeKa
Ha mnpupoay) sarpsasHenus. Hanpumep, OKCHAbLI cepbl
i1 azoTa o6pasyoT B arMocdepe a30THYIO U CePHYIO KUCI0-
ThI, BHINIAJAIONIHE B BUJE Kuciomubix doxcdeit U BbI3bI-
pamomne rubens pacreduil (puc. 55) B KHBOTHBIX. OHH
HAHOCAT OOJBIIOH Bpel apXUTEeKTYPHBIM NaMATHHKAM

S —
Puc. 54. Ilpoeepka Pue. 55. Ilorubmuii or kuc-
BOJIOPOJA HA YHCTOTY JNOTHBIX JOMAeIH XBOIHBIH nec

7
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Puc. 56. PagpynieHHBIe KHCJIOTHEIMH JOMEIAMU CKVABITYPEI

(puc. 56), paspyiIaoT MeTAJIHYECKHEe KPBLIIIH H KOH-
CTPYEIIHH — MOCTEI H OIIODEI.

HceryeeTBeHHOe 3arpsasHeHue OKPYKaIiei cpeibl 0Ka-
3LIBAET KOCBEHHOE BO3IelicTBHe Ha aTmocdepy, H3MeHAA
eé crolicTea. Tak, B peayabraTe YBeJIHYHBAKIIErocs CiKH-
raHHA TOINJHBA H VMeHbBINNEeHHA Hﬂﬂmﬂﬂﬁﬁ, JAHATHBIX pac-
THTEJMBHOCTHID, TEMITEI C!]DTOGHHTETH'—IEQHOI‘O BOCCTAHOBJIE-
HHA KHCJI0POAa H3 YIVIEKHCJIOro ra3a B HACTOMALLee BpeMs
yMeHbINNI0CE HA 30% 8a nocnemaue 10 Teic. ner. Exeron-
Had yOwulIbE KHcaopoga coctaBiaser 31,62 mapa 1. Ecan
Vy4ecTh, UTo B arMmochepe cogep:xures 1200 Tpau T Kuco-
pojia, TO ero KOJUYecTBO B aTMocdepe 3a roji yMeHBIIACTCA
Ha 0,0025% . Kazanocs 6vl, 3T0O HEMHOI'0, HO, OYEBHUIHO,
MOJKET BCTAThL BOIIPOC O BBEJeHUH orpaHu4YeHuil Ha morped-
JeHHe KHCJaopoaa.

Haxonienue yriaeKHEJIOro rasa M Jpyrux BEIIECTB B aT-
mochepe — NpUYMHEA NAPHUKOB020 3perma.

o Y

ITapuukoesiii apdexr — HarpeBaHue BHYTPEH-
é HHX cjaoéB aTmochepbl 3emiaHn, o0yclIoBIeHHOe
Npo3pavyHOCTBI0 aTMocdephbl AJA OCHOBHOH 4a-
ety uanyuyenna CoJHIA M MOMVIOMIEHHEM ATMO-
chepoii YACTH TEINJOBOI0 M3JVUEHUA MOBEPXHO-
CTH IJ1aHeTHl, HarpetroH ConHieM.

L

Paccmotrpum sTo saBaerme. MakcuManbHas KOHIEHTpAa-
1I1A 030HA B aTMochepe HabmiogaeTcsa Ha BeicoTe 20—25 km.
HaBecTHO, YTO 030H NOMJIONAET VILTPAGHOIETOBbIE VUM,

g
e



I1pu TOM 0H CHJIBHO PAZ0TPEBAETCH H IPENATCTEYET IIoTe-
pe Tenja HMMHUMM caoamu atmochepsl. Ilomumo storo,
030H, KaK U VIVIEKHCJLIH ras, nomounaer HH{paxkpacHoe
nanyuerane 3eman. CiaefopaTeibHO, 030H He TOJBKO CIIACA-
eT BCE XUBOe Ha 3eMJie 0T yALTPaA(HOJIeTOBEIX JIyuyel, HO
BMECTE ¢ VIVIEKHCJIBIM FA30M HIPAET BAMHYVIO POJEL B TEILIO-
BoM DanaHce arMochepbl 3eMJIH.

ITapaukossli ad@erT IPHBOAKUT K rmobalbHOMY NIOTe-
miaeHdw wiaumara. Yrodwr INIOHATE, KAK OHO BO3HHEAET,
BCIIOMHHTE, KAK HADEBaeTCcA aBTOMODHIL HBHYTPH, KOT/IA
OH CTOHT C 3aKpPBITHIMH OKHaMH Ha COJHIIE. ConHeuHbIH
CBeT NPOHHKAET Yepes3 CTEKJIA U MOIVIOIAeTCa CHASHbAMH
U ApYTHMH ODpeaMeTaMi canoHa. IIpu sToM cEeTOBaA SHED-
rud IpeepalgaeTcd B TEILIOBYIO, KOTOPYIO IpeAMeTkl OTpa-
JKAIT B BHAe MHQpPaAKpacHOrO HanvueHus. B oTtnuume ot
cBeTa, OHO MOYTH He NPOHHKAET CKBO3b CTEKJA HApYXKY,
T. €. 0CTAETCA BHYTPH aBTOMODIMIA. 34 CUET 3TOr0 MOBLILIIA-
eTcA Temnepatrypa. To :Xe camMoe IPOMCXOANUT U B IapHHUKeE,
OTYEero U NPOH30IIENT TEPMHH «TaPHUKOBBIN adderTs.

ArTmocithepa — 2To He TOJABKO Cpefia, B KOTOPOH MBI JKH-
BéM. Bosayx aTmocdepsl CAyH#HUT OCHOBHBIM HCTOMHHKOM
MoJay4dYeHH A RHCJIGPG,[[EI B IIPOMBINLIEHHOCTH. Obaacru IIp-
MeHeHHMA KHCI0poJa MOMHO OXapaKTepHa0BaTh JIBYMA

Pue. 57. Kucnopog seofxoqum gaf Ak XaHMA
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Puc. 58. Kucaoposa nogaep:sueaer ropeHue

B nabopaTopuu KHCA0OPO/ MOAYVIAIOT PA3IodKeHHEeM mep- 3,
MaHraHara kanma (puc. 59) mam nmepokcHja BoOJAOpOIa

(puc. 60):

2KMnO, = K,MnO, + MnO, + 0,7,
2H,0, = 2H,0 + 0,1.

Puc. 59. llonyuenne Puc. 60. [lonyuenne
KHeJaopoaa B afopaTopHn KHCI0poaa B mafopaTopHn
pasioseHHeM NepMaHraHaTa PA3IOMEHHEM HePOKCHIA
KaJgHa 1 cobupanue ero BOAOPOIA U coDHpaHHEe ero
METOL0M BLEITECHEHHH BO3LYXA MEeTOL0M BLITECHEHHHA BOLL
q
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Puc. 61. [IlpuMenerne yIeKHeIoTo raga: | — TymIeHHe MOMKADOR;
2 — xpadHeHHe MOPOKEeHOT0; J — IPOUIBOACTEO HIMOYVUHX HAINT-
koB; 4 — coamaHue cnenshderToR HA CHEHS

CobupanT KHCJA0OPOA B COCYI METON0M BEITECHEHHUA BO3-
ayvxa (cMm. puc. 59), Tak Kak OH HEMHOI'O TAKeJee Bo3Ayxa,
HJIH MeTOA0M BhITeCHeHHA BoALl (cM. puc. 60), Tak Kak oH
B Hell MAJIOPACTBOPHM.,

PacnoaHaTe KHCIAOPOJ MOMKHO 0 BCOBIXMBAHHUK BHE-
CEHHOMH B NPpOoGHMPKY ¢ 3THM razoM TJIEHIel JVIHHKR.

Yeanexucawnii 2zas CO, mMHUPOKO NPUMEHHAIOT [JIA H3I0-
TOBJCHHA IMHIVYHX HAITUTKOB, TYIIEHHA HOMKADPOB M MO-
JYUYEHHA «CYXO0To JbJa», KOTOPLI HMCHOONB3VIOT AJA OX-
JaKIeHHA M XPAHEeHHSA NPOAVKTOB MHUTAHHHA, B MEPBYIO
oUYepeabh MopoieHoro (puc. 61).

B npoMsiniieHHOCTH VrI-
JIeKHCJBIH ra3 noayuawT ob-
FHUTOM H3BECTHAKA:

CaCO, = CaO + CO,T.

B naboparopuu OKCH[
yraepona (IV) noayuaror
neiicTBHeM COJIAHOH KUCJIO-
ThI HA MPaMOp:

CaCO, + 2HCl =
= CaCl, + H,0 + CO,T.

CobuparnT  yhIeKHCIbIH
rasd B Ccocyg MeTOIO0OM BBITEC-
HEHHA BOZyXa, TaK KakK
orecua yraepoga (IV) mourm  Pue. 62, Yraexkucnsrii ras

B 1,5 pasa TAxKenee ero CODHPAIOT B COCYI METOZOM
{pHC. 62]. BRITECHEHHA BO3AVXEA
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Pue. 63. Criocofsl pacnosHaBaHUA YIIEKHCIOTO FA3a @ — Taennei
JAYYHHKON; § — H3BeCTKOBOH BOLOH

Pacnoasare yIVIeKHCABII rasd MOMKHO HJIH ¢ HOMOIILIO
ropAme IYYHHEN, KOTOPAA racHeT B ero armochepe (yrie-
KMCJABIH ras He nojjep:usaetr ropenue) (puc. 63, a), nian
o NOMYTHEHHIO H3BeCTKOBOMH BoAI (puc. 63, 6):

CO, + Ca(OH), = CaCO,| + H.,0.

W3 Bosayxa moaydamT He TOABKO KHCJIO0POMA, HO H a3o0T,
KOTOPEIA BMECTE C BOJOPOJIOM CHIVIKHT CHIDREM JUIA MOJIYUe-
HHA LEHHOI0 razoodpasHoro npoayeTa — ammuaxa NHy:

3H, + N, —2£5 2NH,.

B nabopaTtopuH aMMHaK MNOJYYAIOT B3auMoOjelcTBHEM
mieso4veil ¢ conaMH aMMoHUA (puc. 64):

NH,

2NH,Cl + Ca(OH), =
= CaCl, + 2H,0 + 2NH;,.

AMMHBaK Jerde posayxa, mo-
BTOMY €ro codHpawT MeTOA0M
ELITECHEHHUA BO3AYVXa B IIEepe-
BEPHYTHIA BBepxX IHOM COCY/I.
PacnosHats aMMHaAK MOMKHO:
a) mo sanaxy; 6) Do UZMEHEHHIO
OKPACKH BJAXKHON JAKMYCOBOH
DyMAasKKH (c KpACHOI'O ILBETA HA
CHHHI); B) II0 HOABMEHUK) ILIMA

Puc. 64. JlaGopaTopHstit Npd IOJHECEHHH CTeRIAHHOM
cnocol NonyieHH A NANOUYKH, CMOYEHHOH COJAHOH
aMMHAKA Kucaoroi (puc. 65).
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Puc. 65. Pacnosnapane aMMHAaKA: @ — TI0 3anaxy; 0 — o HaMeHe-
HHI OKDACKH HH,E[HKRTG]‘JHDﬁ ﬁ}"Mﬂ}I{!{H; 8 — IO MOABJMeHHD JILIMA
NpH HOAHECEHHH CTEKJAHHOH MaJoYKH, CMOYeHHOH coJIAHOH KHe-
JMOTOH

IlpupogHbIi ras CAYKHT CEIPEEM IS NOJVUSeHHA HeH-
HBIX ra3o00pasHbIX OPraHUYecKUX coelHHeHN, HanpuMep
ATUIEHA.

Imunen (C,H,, nnn CH,—CH,) npumensior niaa noay-
YeHHA APYTHX OPpraHudyecKkux coeimHerui (puc. 66). B npo-
MBITLIEHHOCTH STHIEH MOJAYVYAIOT JeriPHPOBAHUEM 3TaHA:

CH,—CH,-—™'» CH,~CH, + H;.

(_CH2_CH2_)n

INOJINSTHJIEH

Puc. 66. Ilpumenerne atunena: ! — B 0OBOIIEXPAHHJIHINAX A
VCROPEHUA CO3PEBAHHA TNoAoB; 2—6 — NpoH3IBOJCTEO OpraHHYe-
CKHX coegHHeHH (monmarHiaesa 2, pacTBopuTenel J, VECYCHOH
KHCI0THL 4, cnupTos 5, §)
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Puce. 67. JlabopaTopable cnocodbl MOTYYeHNA STHICHA:  — HEIIOIH-
MepH3alMA NOAMITHIEHA; § — KATAJAHTHYECKAs AerHIpATALMHA
STHIOBOIO CIIUDTA

B nabopatopum aTHJIEH [DOJVYAKT ABYMA cronocoba-
MH: JenoJuMepH3anuell nmonmatuiaeHa (puc. 67, a) manm
KATANIUTHYECKOH JlerMapaTanueil a3THUJIOBOro CHOHpTa
(puc. 67, 0). B KauecTBe KarajaHsaTopa HCOOJIL3VIOT De-
JIVIO INIHHY HJIH YHCTHIHA OKCH] AMIOMHHMAL

C,H,OH 2=, C,H, + H,0.

Pacnosnator aTuaeH 1o obecBeYBAHUKD HOIKHCIEHHO-
ro pacTeopa NepMaHraHaTa Kaaua WA OPOMHOH BOJABI

(puc. 68).

CaHy C.H,
—_— f——

| I

a) 0)
Puc. 68, Pacnoanasauue aTHIeHA ¢ HCIOAL3OBAHNEM: @ — PACTBOPA
nepMaHraHaTa kanuda; § — DpoMHEOI BOjEI
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1. ArperaTHeie COCTOAHHA BemecTe (razoobpasHoe,
muaKkoe u Teépaoe). 2. 3akon Aporaapo. 3. Moasp-
HbIi 00BéM raszos. 4. Cpojictea rasos. 5. Boanyx u
NPHPOIHLIN A3 — NPHPOIHEIE ra3000pa3HbBIe CMECH.
6. Bogopoa. 7. Kncaopos i o3oH. 8. KHceIoTHBIE TOM-
an. 9. Iapaukossnii adupert. 10, ¥raexkmensnid ras.
11. Avmmuak. 12. dtuiaen.

e N @29 00900000

1. Kaxue arperaTasie cCOCTOAHRA BeN[eCTBA Bhl 3HaeTe?

2. ChopmyaupyiiTe sakod ABOragpo H CAeJCTBHE H3 HEro.

3. PaccunraiiTe Maccy aMMHAKA, KOTOPBIH IPH HOPMAIbBHBIX
yeaoBHUAX anuMaet obwem 67,2 .

4. Haiigute 06péM, KOTOPBIHA sapuMaT (IpH H. v.) 32 r oxcn-
ma cepst (IV).

5. HazoBure, Kakue i@ rasoBhIe 3aKOHLI BAM M3BECTHBI M3
Kypca (pH3NKH,

6. 3anumure ypasueamne Meugeneesa—Knaneitpona. [Tpugy-
mMaiiTe 3aga4y HA ero IpHMeHeHHe H DeIuTe 8,

7. Yem oramuaeTca razoo0pazHOe COCTOHHHE BEIIECTBa OT
TBEPAOro U MHAKOro?

8. Kax cithopmuposanack atmoctepa 3eman? Kakos eé co-
cras?

9. Kak pesATenbHOCTH YeN0BeKa (AHTPOLHOreHHBIH QaxTop)
BausAeT Ha armochepy? Kak MUHHMH3HPOBATD 9TO BANAHAE?

10. IToaroroesTe coobuierHe Ha TeMy « O30HOBLIH INUT ILIAHE-
ThI#», HCIIOAB3VA BoaMoxHocTH HETepHeTa.

11. Kar noayunTs, cofpaTh ¥ paciosHaTh: a) Bogopoa; 6) kue-
JIOPOA; B) VIVIEKMCIRINA ras; r) aMMHAK; 1) 9THIeH?

12. Kax noayyarwT B NPOMBIIIJAEHHOCTH: a) BOgopod; 6) Kuc-
JIOPOJ; B) YIVIeKHCABIR ras; r) ammuak; a) arusen? Hasosure
0DAACTH UX IPUMEHe HEA.

13. C nomompio Hareprera nogrorossTe coobienue Ha remy
s[lapunkosmil aperT B armocepe 3eMIH H €ro BOZMOMHBIE
MOCJAegCTEBHA S .

14, ITpepnoxuTe npobleMaTHKY MexIVHAPOAHON KoH(beper-
MY, DIOCBANIEHHOH COTPYIHHYECTRY 10 3aNIHTE aTMOocephL.
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§ 9 JHKunkue BemecTsa

}IEH.,II.KGE COCTOAHHE BelllecCTBA XapaKTepH3veTCcH TeM,
YTO MOJIEKVJkI €ro HaXOJATCA HeIllocpeACTBeHHO APy BO3-
Jie ApYyTa, M03TOMY IIPH NONBITKE H3MEeHHUTEL 00BEM MKHIKO-
CTH Jake HA MAJVI0 BeJHUYMHY HadunHaercda aedopMainnsd
cCaMHX MOJMeKYJI, DO3ITOMY HHIKOCTH MaATOCHHMAEeMEI.
OHU TeKy4YH, T. €. HE HMEIT CBOell (pOpMBbI, 4 IPHHHMAIOT
dopmMy cocyaa, B KOTOpOM HaxogaTca. Eenn sxuakocTs no-
MECTHTEH B HEBECOMOCTb, TO OHA NpuMeT (popMy IIapa MM
Kpyriaoi kanmau (puc. 69).

Camoe BaXHOE M YHHKAaJbLHOE BelllecTBO Ha HalueH IJa-
HeTe — 3TOo BOJA.

sKusus sapogunacek B Bojge. J{uBoTHBIE, pacTeHHsd, ye-
aosek coctoAaT Ha T0—80% wus Bogsl. Ilotepsas 50% csoeii
MacChl B pea3yiabTaTe IoJoJjaHHA, 4Yel0BeH E]l[é MOMEeT
ocratrbed B HBBEIX. Ho nmorepa 15—20% maccs! Tena B pe-
3yJLTaATE 00e3BOKHBAHNA CMepPTeJEHA.

Bcee peaxuum ofmMeHa BelljecTB B OpPraHHM3Me UejIOBeKa,
1 B OEPBYIO OUEpeb PeAKIIMM THAPOAN3a, NIPOTEKAKT NN
€ VYACTHEM BOJEI, MJIH B BOAHOH cpee.

Boga — He TOILKO YCJOBHE MXHM3HH HHAMBHIYVAJBHOTO
opraanaMa. Bea Heé ObL10 OB HEBO3MOMKHO CYIIECTBOBAHHE
buociepsr, T. e, }KU3HHU Ha 3eMie Boobiile, NOCKOIABKY KDPV-
roBOPOT BEHIECTE M 3Hepruu B 6uocdepe BOZMOMEH TOJNBKO
€ V4aCTHEeM BOJbI,

Kpyroeopor BOABI B IpHpOAEe OCYINECTBIAETCA HeIpe-
peigHO (pHrc. 70). C noepxHocT MHpPOBOro oKeaHa exeroj-
HO ucnapaerca 453 teie. Em?
Boael. Ocanku, BeIDATAKD-
mue Ha 3eMJI0, COCTABJIAIOT
525 roic. Km?, IlpeBnienue
MPOMCXOAAT 3a CUET Hemape-
HHSA BOJLI C JPYIHX BOJHBIX
IIOBEepXHOCTeill M TpaHcnupa-
My (McoapeHMs) BJAIM pac-
TEHHAMH.

Henapamoniasaca Bojga, KOH-
JeHCHUpYACE, obpasyer obua-

Puc. 69. Kanna sxuaxoctn Ka ¥ B BHJEe OCAJIKOB BhINA-
uMeeT (opmy mapa faeT Ha 3eMJII0. DTH OCAAKH
50
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Puc. 70. Kpyrosopor Bojbl B IpHpoOae

MOTJIONIAIOTCA MMOYBOM, U B PE3VJIbTATE MOJAIEMHOT0 U MO-
BEPXHOCTHOI'O CTOKA BOJbl BHOBbL BO3BpAl[alOTCH B MOpDSH
H OKeaHBl.

Kpyrosopor Boabl — 2T0 X0pOLIO OTPeryJHpoBaHHBIN
MEeXAHU3M, KOTOPBIH DeclpephiBHO ¢« KAYAET» BOAY H3 OKe-
aHA HA MATEPHUKH U 00paTHO, IPU 3TOM BOJia OYHIlAeTCA.

Boausie pecypesl 3eMau cOCTABIAST COJMEHAA U IPecHAA
Boga. Ilpuuém 97,2% ot obmero sanaca (1345 maa km?)
npuxoauTea Ha Boasl Muposoro oxeana. Ha monwo npecHoit
BOALI ocTaérea 2,8% , HO ec/IH UHCKINYUTE NOJAPHBIE -
HHEKH, IOKA ellé HeJOoCTYNHEIe JUJIA HCIOJbL30BAHUA, TO,
VEBbI, IPHXOAUTCA KOHCTATHPOBATh, YTO NPAKTUYECKH IIPH-
XOJUTCHA HCNoNb30BaTh Kb 0,3% BOAHBIX pecypcos.

TeopeTHyecKk MOKHO CUHTATL BOJAHLIE pecypchl HeHC-
yeprnaeMbIMH, €C/IH NPUHAThH, YTO IIPH UX DANHOHAILHOM
HCIIONB30BAHUH OHM HellpephLIBHO BO30OHOBIAIOTCA B IIPO-
necce Kpyroeopora. BmecTte ¢ TeM norpebieHue BOOEI VBE-
JNYNBAETCA, TAK KAK OHA CAVKHT OJHUM M3 IVIABHLIX BH-
OB ChIPbA JJIA NPOMBIILIeHHOCTH. Eé B OrpoMHBIX KOJIH-
YECTBAX HCIOJBIVIOT B KAYECTBE TEILJIOHOCHTENA | TepAKT
B Mpollecce OXJIaKAeHuA U nojorpesa. B Mmetannypram ais
BRIILIABKHN 1 T UyryHA U NepeIIABKH ero B CTalb Tpebyercs
300 1 Boasl, ana noayuennsa 1 T megu — 500 7, 1 T HUKe-
aa — 4000 T Bogsr.
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OpHuM 13 MIaBHBIX MOTpeduTelel BOALI ABIAETCH NpO-
H3BOJACTBO CHHTeTHYeCKNX marepuasuos. A noaydyeHns
1 T cuHTeTHYECKOrO Kayuyka Tpedbyerca 2100 T Bojsl, aaB-
cana — 4200 1, kanpona — 5600 T, 6ymaru — 250 1. qna
H3roToBJeHNsA aBToMoOHIA HYKHO 246 T BOARI, a ANA 3a-
NYCKA MeXKOHTHHEHTANBHON DALIMCTHUYEeCKOH DAKeTRI —
nouru 190 000 .

Ewmé 6osbire pacxoayercs BOAEI B CEJIBCKOM X03AHCTRe,

[IoTpefHOCTE B MUTLEBOI BOJIE KHTE/A KPYIHOTO ropojia
COCTABJIAET OKONO 8 11 B CYTKH, a Ha Bce cepsl *KU3He ed-
TeNBHOCTH eeHeBHO pacxoayercsa 175 a1 soawl (puc. 71).

3amnachkl NpecHO#l BOABI B 30HAX HMHTEHCHUBHOH xo03sii-
CTBeHHOMH AeATEeJIBHOCTH H IIPOHBAHHA DONBIIMHCTBA JIH0-
el CTAHOBATCHA HEJNOCTATOYMHBIMH, IO3TOMY YIKe ceiluac
HeoDXoauMo IYMAaTh 0 €€ cOoepexeHnH.

Ina morpedbUTeId BAMHA TAKAA XapAKTEPUCTHRA BOJIBI,
KOTOPYIO HABEIBAIOT HECMIKOCMbIO.

Cnup  ¥Ympipan#e Crupra  Mprsé Moaus Ipuaroro- Ipuroro-
BOJIEI mocyasl  oropoja BAEHHE  BIeHHe
B TYAJeTe NHIIK — HAIDHTKOEB

Puc. 71. [lorpednenne Boasl B OLITY HA DASIHYHBIC HYH AL
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JKécTroil HasBIBAIOT BOAY, COAEPIKAIIYI0 HOHLI
KAJBIMA, MArdHuA M jKejesa.

ComepskaHMe TAKMX KAaTHOHOB B BoAe OOVCIOBJIMBAIOT
pacTBOpPUMBIE COeJHHEHHMA 2THX MEeTANJIO0B, HAIIpUMep Cco-
JM (XJTOPUABI, HUTPATHI, CVIALPDATEI).

B :xécTKoil BONE MELIO HE MBLIIMTCH, NPH CTHPKE Delbia
MOBRIIAETCA PACXO] MOKWIIHX CPeJCTB, A BOJOCKHI IIPH MEI-
The cekyTes. Beé gesio B ToM, 4TO MBLIA NPEICTABIAIT CO-
Dol HATPHEeEBBIE (TBEPABLIE) MM KANMHeBble (KUIKMNE) CONH
JKMPHBIX KHCJIOT, 00HIVI0 (DOPMYJNY KOTOPHIX MOMHO ye-
nosHo 3anucarts Tak: RCOONa unu RCOOK. Kak u Bce ra-
JHUEBbIeé I HATPHUEBhIE COJMH, MBLIA DACTBODHUMEI B BOJAE H
AUCCOIIMUPYIOT:

RCOONa — RCOO™ + Na*,

ero He cHajkells o0 AHAMOPHUYHBIX COMAX KAALIIMA, MAr-
HHUA U Kesesa. M 1o Tex mop, noka Bee moHsl CaZt u Mg?*
He 6}?,5,}"'[' nepepe/leHbl ¢ NOMOILEK) MBLIA B OCAJOK, OHO MBI~
JHUTE, T. €. CTHPATE H MBITE, HE 6}’,[[&'1‘:

2RCOO~ + Ca®*" — (RCO0),Cal.

B xécTroi BOJiE IIOX0 PA3SBAPUBAITCH MACO H KPYIIhI.

IOTHM [JAaJIeK0 He HcYeplnbiBaeTcd CHOHCOK HeNpHsaT-
HOCTel, KOTOpPhIe IIPUHOCHT 4YeJIOBeKY KEécTKAada Boja. Ja-
NMAHATE BHYTDb qaﬁanxa HJIH, eCJIH B BanieMm AaomMe HMIH
KBapTHpe AeJajH KalUTalbHBLIN peMOHT, B paspes TpyObl
LeHTpaasHoro orominenus. Yro mabiawmaere? Benblii, ce-
POBATEHINA, PBIZKEBATHINH PBIXJIBIH c10H Hakunu, OKassIBaeT-
cH, He TOJBKO CpefHHe PACTBOPHUMEIE COJMH KaJdbIlMA, Mar-
HHUA U Mejesa ABJIAKTCA NPHYHHON MMECTKOCTH BOIALL, HO H
ocobas rpyimna cojeil, KOTODhI€ HASRIBAIOT KHMCIBIMH.

KucasiMu HA3BIBAIOT COJH, KOTOpPEIe ABJIAKTCAH
npoAVETaMH HelOJHOI'O 3aMellleHHA aToMOB BO-
Jopoia B MOJIEKYJIe KMCJOTEL HA MeTAaJL.

Taxmue conm MOT'YT JATH TOJLKO MHOIOOCHOBHBIE KHCJIO-
Thi, B TOM uHcjie yrojbHas#. Hanpumep, BaM XOpouio H3-
BeCTHa CpelJHAA HaTpHeBaf COJb YI'D.TIBH'Dﬁ KHCIOTHBI —
kapbonar Harpua Na,CO; (eé HaswpIBalOT TEXHUYECKOI CO-
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J011), IPOAVKT MOJHOT0 3aMelleHHA IBYX ATOMOB BOAOPOLa
B Mojeryse yroabHoil kmcaorst H,CO, na marpuii. Ha
KayIoH KVXHe 0DAZATeNBHO HMeeTCH ellle OJlHA coga — ITH-
TheBafA, UM NHUIeBad. JT0 KHCJAA COJbL — THApoKapbo-
Hat Harpua NaHCO, — npoayxTr HemosHoOro saMerneHus
aATOMOB BOJOpOJa B MoOJeKyJe yroiabHo#d Kucaorel H,CO,
Ha Hatpuil. [Toyemy cosb HaseiBawT Kucnaoi? [loromy uro
B COCTABEe KHCJIOTHOTO OCTATKA, KAK B KHCJIOTE, IIPHCYT-
CTBYET aTOM BOJOPO/A.

AnanoruyHo Hatpuio kapboHat u rugporapbonar obpa-
3VIOT KAJBIMH 1 MATHHI. 9TH COJH NPEeKPACHO MJLIIOCTPH-
PVIOT 3aBHCHMOCTbL CBOMCTE BeIlECTB OT MX COCTABA: €CJIH
raIpoKaApOoHATEl XOPOIIO PACTEOPHMEL B BOJAE M JUCCOIIH-
HPVIOT, 00YVCJIOBJINBAA TEM CAMBIM €€ JKECTKOCTh!

Ca(HCO,), = Ca?* + 2HCOg3,
TO KapbOHATEI HEPACTBOPHUMEIL.

Ilpu marpeBaHMH BOOEI, coep:anieil ruipokaptoHATE
KAJBIUA ¥ MATHHA (3KECTKOH BOJALI), MOCJIeJHHE NpeBpa-
IIAIOTCH B HEPACTBOPHUMEIE KApOOHATEI:

Ca(HCO,), = CaCO,l + H,0 + CO,T.

HmenHo oHM 1 00pa3yIOT HAKKIE B HaliHHKe, Tpybax nen-
TPAJBHOTO OTOILIEHN A, [IAPOBLIX KOTIaX U T. 1. (puc. 72).

MAECTROCTE BOJIBI, 0OVCIOBIEHHYIO COIEPKAHMEM B Hell
ruApoKapboOHATOR KANLIMA, MATHUA W JKeje3a M YCTPaHA-
EMYI) KHOAYEHHEeM, HA3LIBAKT épemenHHou. HécTroeTs
BOJEI, 00YVCIOBIEHHYIO COAEpaHueM B Hell IpYTHX coemgm-
HEeHHH KaJbIMA, Mar€Hus M JKeJe3a M KUNAYEeHHeM He-
VCTPaAHAEMYIO, HAZBIBAKT NOCMOAHHO.

Puc. 72. Hakune: @ — Ha TepMOJIEMeHTE AIeKTPAYECKOr0 YalHM-
Ka; 0§ — B TpyDe HeHTPAIBHOTD OTOILIEHHA
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¥l BpemeHHaf, H HNOCTOAHHASA ECTKOCTE BOARI JIEIKO
yeTpanseTcd nobaBleHueM coabl:

CaCl, + Na,CO,; = CaCO,l + 2NaCl,
HJIH
Ca?* + CO%~ = CaCO,l.

Camasn skécTKas NpUPOJHAA BOJa — 3TO MOPCKAs BOZA.
Of1iee cpeaHee coaep:xanue coaeii B MupoBoM oreaHe co-
craBnger 35 r/a. CaMmele MArKHe IPUPOJHbIE BOALI — 3TO
NOMeBadA M TANAA, CONEPIKaAHHE coJieH B KOTOPRIX 6JIH3KO
K Hyno0. CaMasg MArKasg HCKYCCTBEHHAaA BOJA — AMCTHILIH-
poBanHad. Kazanocs Obl, fUCcTHINIMpPOBAHHAA Boga Haubo-
Jee noJse3Ha AnA opraHuama. OgHAKO e€ HCNOJbL30OBAHUE
HeskelaTelbHO M Ja)Ke BpPeJHO, TAK KaK OHA «BbIMLIBAET»
U3 OPraHH3Ma YejIoBeKa HeoDXoAuMbie eMy MUHEPAIbHbIE
cOoJIM. ITH COJMH MOCTYNAIOT B OPIraHU3M ¢ MHUIeil 1 HANUT-
KAMH, B TOM YHCJIE C MUHEPAAbHOU 600011, NPAPOLHON HIH
HCKYCCTBEHHOM.

B Boax HEKOTOPHLIX NPHPOAHBIX UCTOYHUKOB HMEIOTCA
karnonsl K', Na*, Ca2*, Mg?" u ap., a raxxe aauonst Cl-,
SD?;‘, HCO; 1 gp., T. e. HeoOXOAUMEIe OPraHU3MYy MHHe-
paJIbHbIE€ COJIH, COJepyKaHHue KOTOPLIX NpeBwlmaer 1 r/i.
Taxue BOAbI HA3BIBAKT muuepanbnmmu, KAK M UX HC-
rouHuku. Haubosnee Gorar MHHepaJibHEIMHA MCTOYHUKAMH
ogHouMEHHBINH paiton Kasxasckux Munepansasix Bog.
Tak, HaupuMep, HaudoJee H3BECTHAA U NIMPOKO IIPUMeHHA-
eMad MHHepDaJIbHafA BOda — KHCJ]GBOI[CI-CHﬁ Hap3aH — pe-
KOMEH/0BAHA KakK JieueDHO-CTOJIOBAA CYIAbDATHO-THADO-
rapbonaTHaa Boga. Comep:xaHue cojell B Hell COCTABIAET
2—3r/n.

IlepexomHbIMHI CROMCTEBAMH OT JHHAKHX BEIECTB K TBED-
AbLIM KPHCTALIHYECKHM GﬁJIE.,E[B.I'DT mudrue KPUCMAajlilbl.
IMogoduo muakocTam, oun rekyun. [Togobuno KpucranIn-
YeCKHMM BeIeCTBAM, OHHU o0Iagal0T CPDABHUTENbHO YIIODH-
AOYEHHBLIM pacnoJoKeHueM MOJIeKy .

Huaxue KpucTaaIbl BecbMa pacnpocTpaHeHbl B IPHPO-
ne. OHM BXOJAT B COCTAB MHOIHX 3KMBBIX TKAHEI, B IEPBVIO
ouepeias Tex, KOTOPpEIE IMIOMOaKT MHBBIM OpraHiH3aMaM
OPHEHTHPOBATHCH B IPOCTPAHCTEE,

Karx OpagMjI0, MOJEKYJARL dHHIKHXYX KPHCTAJNJIOE UMEKT
CHJILHO BBITAHYTYIO JHHelinyio ¢dopmy. Ilpu pasnuyuHbIx
yeJI0BHAX (HarpesaHue, AeilcTBHE 3JIEKTPHUYECKOTO HIH
MATCHHTHOI'O l'I.U.TI.'F[) oCH NMHHeHHBIX MOJERVJI AHHIKHX KpH-
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Puc. 73. Hugrne KpHCTALNBI IPHMEHAT IIA HITOTOBJIEHHA: 4 —
TEJeBU30POE € IINCKHM SKPaHoM; § — MOHHTOPOB KOMObLIOTEPOR

CTAJJIOB OPUEHTHPVIOTCA B IPOCTPAHCTEE, YTO IPHBOJIHUT K
H3MeHEeHHIO CBOIICTE BelllecTBa, Hanpumep ero usera. Ha
3TOM OCHOBAHO HCHOJbL30BAHHE MHUAKHX KDPHCTALIOB B
AUCHJEeAX 3JNeKTPOHHEIX IIpHOOPOE, OYKBEHHO-THU(POBLIX
HHAMKATOPAX 2JeKTPOHHBIX YACOB, MUKPOKAJNBKYIATOPAX
H T. 1. B HacTosIee BpeMA KHUAKHEe KPUCTAJILI IPUMeHA-
T TagKxXXe O4Jd H3l'OTOBJIEeHHHA TeleBH30p0OE ¢ ILNOCKHM
SKPAHOM M MOHHTOPOB KOMNBITepoB (pHc. 73).

1. Boga, eé omomorngeckas poas. 2. Kpyrogopor Boosl
B npupoae. 3. IIpuMeHeHne BOAEBI B MPOMBIILTEHHOCTH,
ceNibCKOM Xoasicree H OwbiTy. 4. JHécrkocTs BOABL
5. BpemeHHAd H MOCTOAHHAA HECTKOCTE BOABI H CIIOCO-
ObI eé yerpaneausa. 6. Kucasre comm. 7. MuHepaabHbIe
BOAEI 8. JKnaKkne KPHCTANIEI, HX HCOHOJAB30BAHHE,

- (B R B E RN RN EREREREEESEEENEERERENENENEENREENNERSENRSENHES;NH;.]

. 1. Yem oTiHuaOTCd 3HIKOCTH OT rasos?

2. OxaparTepuayiiTe GHOIOrHYECKYID POJIL BOALL B JKHBOM Op-
TAHH3IME.

3. OnuIHTe KPYroBOPOT BOABI B IPHPOIE.

ol N

4. MocTaTouno W 3anacos NpecHoi Bogsl Ha naanere? Mosk-
HO JIH OTHECTH BOAY K BO300HOBIASMBIM HNPHPOAHLIM pecyp-
cam? OBocHYIITE CBOK TOYKY 3peHHA,
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5. Ilpeanoxure CBOI IPOSKT N0 PEKHMY 9KOHOMHH OhITOROTO
noTpebIeHHA BOARL.

ﬁ. EEI‘{DBE POJIb BOOEI B DAGJIHYMHBIX HpDMhI]J.IJ’IEHHhIX HPOHB"
somerBax? [IpenroskuTe cBOM OPOSKT N0 PEEKHMY IKOHOMHH
HPDHBBDHCTBEHHDI‘U HOTPE‘E‘REHHH BOABIL.

7. Kakyio pojgy HazbiBaoT secTroi? Kakue BUABI #ECTHOCTH
BOALI paznudarT? Kakoil Bpejs deloBeKY HAHOCHT MECTHAHA
Boga? Kak veTpaHHTE JECTKOCTE BOALIY

8. Yro rarkoe muHepansHaa sBoga? na xakux mesneil eé mc-
MOABIVIT?

9. Kagyio uadopMALHI0 HECYT 3THKETKH Ha DyTBLIKAax ¢ MH-
HepaabHOH BOgoi?

10. Beruncaure 0bsém 108 Kr BoagaHBIX napoR (NpH H. ¥.).

11. [Touemy HHAKHe KPHCTAJIB MOMHO DACCMATPHBATE KaK
NPOMEXRYTOUHOE 3BEH0 MeH /1y MHIAKHM H KPHCTAJLIHYeCKHM
crpoedHnem peinectsa? Kaxkumu csoiicTeamu oun obnagawr?
I'ne nx venonsavor?

§ 10 TBepable BeljecTBa

B Teépasix BelljecTBAX PACCTOAHHE MEXKIY YACTHILAMM
(MGJIEKYJIHMH, ATOMAMHF, HDH&MH), HKaK H B HHIKOCTHX,
COMOCTABHUMO € pasMepaM# caMHux dacTHll. OJHAKO CHJILI
HX B3aMMOJECTBHA HACTOJBKO BeJMKH, UTO IepeMelre-
HHE YaCTHUIL OTHOCUTENLHO APV Apvra satpyaaero. [loaro-
MY TBEp/JbIe BellleCcTBA JIHIIeHEI TAKOTO XapaKTepHOro JJIs
HMUAKOCTeH cBOMcTBA, KAK TEKYUYECTh, CJIeJ0BATENBHO, T~
Ja, COCTOANIHEe U3 TBEDALIX BellecTB, COXPAHAIOT He TOJIb-
KO 0D'BbEM, HO B (pOpPMY.

Teépabie BenlecTBA N0 CBOEMY CTPOSHHI) M CBOHCTBAM
NoApasiensiorT Ha KPUCMALAULecKue U amopdHbLe.

Kak BBl 3HaeTe, ATOMBI, MOJEKYJIbI HJIH MOHBI TBEPIBLIX
BEIIeCTB, B OTJIMYME OT JHHAKOCTEH MIN rasoB, 3aHUMAKOT
CTPOro onpejesIiéHHOe MecTo B npocTpaHcTie. Eenu coenu-
HHUTH TOYKH, B KOTOPBIX HAXOAATCHA YACTHILBI TREPIOTO
BelllecTBa, BOODpaMaeMbIMM JIHHUAMH, TO IOJAYYAETCH
IIpaBUIbLHAA [IPOCTPAHCTBEHHAA pelLIEeTKa, Ha3blBaeMas
kKpucmaanuveckoi. Bel 3HaeTe yeTbIpe THIA KpHCTaJ-
JIUYECKHX PEIIETOK: HOHHBIE, ATOMHBIE, MOJEKYIAPHEIE U
MeTA/IMYeCKHe, MOMKeTe HA3BATh (DH3MYECKHEe CBOHCTBA
BeIleCTE, MMEWIIHX onpejelléHHbIe KPHCTANINYeCKHe pe-
IIETKH, KOTOpPhLIE 3aMeTHO pasiaudatorcs. OgHAKO Yy BCeX
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KDHCTAILIHYeCKHMX BellleCcTB eCTh OJAHO UEI_I_'{EE CBOHCTEO:
KaMxj0e U3 HUX UMeeT CBOI0, CTPOTO ONpeeéHHYIO TeMIIe-
pPaTypy ILJIABJIEHHUA.

Yro e Takoe aMmopdHLIe BelllecTBa? ITO TBEP/ALIE Bellie-
cTBa (puc. 74), Tak Kak OHHM, NOJOOHO KPUCTAJIINYECKHM,
COXPAHAKT cBOW GopMy gocTaTOUHO nojaro. OgHAKO Yepes
AIHTENBHEIH NPOMeXRYTOK BpeMeHH dopMa Tell, H3aroTOoB-
JIEeHHBIX M3 TAKHMX BelllecTB, BCE Ke MaMeHAeTcHdA, U ITO
cOnmxaer MX ¢ HUIKocTAMu. Hanpumep, BOCKOBAHA CBe-
Yya, NOCTABJMEHHAA BEePTHKAIBHO, YEpPe3 HEKOTOpOe BpeMsda
yroamaerca eanay. [lonpodyiiTe npoaenars HeYTO NOA06-
Hoe ¢ 00BIKHOBEHHOH MeBaTellbHOH Pe3sMHKON MIN Kycou-
KOM NJIACTHJIMHA. PE3YJIL’I‘E.T 6}’,ILET TakuM xe. [o Mepe I10-
BBHIINIEHUSA TeMIlepaTyphl IIPOIece pasMArdeHns YCKOpAeT-
csa. OupegenéHHol TeMOePATYPLL ILIABIEHNA V aMOpP(QHBIX
BelnecTs, B OTJIMYHE OT KpDHCTAJAJIHYeCHEHX, HeT.

B amopduBIX BenecTBax odpasyroiue MX YACTHILI He
HMET ONpele/IEHHOI0 PACIOJOMKeHHUA 10 BceMy 00bEMY,
Kak B Kpucramrne. Hactunel, obpasyviouine amopidpHoe Be-
IIeCTBO, PACIIOJIOMEeHEl DeclIopsAJOYHO, U TOJNLKO DIMIKHHe
ATOMBI WIH MOJEKVJIbI-COCEIH PACIIOJATAIOTCA B OTHOCH-
TeJlbHOM IMOpAOEKEe.

ITomuwnre, Kak v Ilymxuua: «Boga n kaMeHs, né 1 nja-
MeHb»? KaMens v nmosta — cumBoa TBépaocTu. Bel, pasy-
MeeTcHd, CMOXEeTe HAa3BaAThk IIPHYUHY 3TOro CBOHCTBA KaM-
HA. OH, KaK KycOYeK ropHOH IIOpOJLI, COCTOUT NpeuMy-
mecTBeHHO M3 oxcuaa wpemaua (IV), xoropsiii umeer
ATOMHVK EDPHCTALIHYECKVIO PEIIETKY, a4 oTciga 1 60Mb-
VIO TEépAocThk. Tak Ju Bcé NpocTo B XMMHUYECKOM MHpe?
OxraasiBaeTcd, okcHa KpeMuans (IV) MoixeT ObITE HEe TONBKO
KPHCTALIHYECKHUM TEBEDILIM BEIIECTEOM, HO M AMOP(IHBIM.

B zaBucMMOCTH OT yCJIOBHMII 3aTBeplleBaHHMA pacijaBa
(HanpuMep, B 3aBUCHMOCTH OT YCJOBHH ero oxXJaKIeHnsd)

a) ﬁj .- &) . 2)

Puc. 74. Avopdubie BemecTsa: 4 — CTEKI0; § — BOCK; 8 — ILIOKO-
Jan; ¢ — MepaTeJbHaA peaMHKa
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Puc. 75. Kpapn HcnonesvioT OAA H3TFOTOBIEHHA: 4 — JAMI;
0 — AIEeMEHTOB COJIAPIA

B aMop(HOM COCTOAHHM MOI'YT OKA3AThHCHA TAKHE BellleCcTEa,
KOTOpDBIE B DﬁH‘{HGM COCTOHHHH HMeT KPpHCTAINJIHYeCKYIO
cTpykTypy. Tak, eciin paciiaBuTh KpHCTaLI KBapia (OK-
cuga Kpemuud (IV)), To npu GeICTpOM ero oXaaKAeHuH 06-
pasayeTcs IIaBJaeHbIH aMop(dHBIH KBapll, KOTOPBIH HMeeT
MEHBINYIO ILTOTHOCTh, YeM KPHCTAJIMYecKHi. DTO HIUpO-
KO HMCHOJB3YIOT IIPH H3rOTOBJIEHMH Pa3NH4YHBEIX HM3AeJIHH
(puc. 75).

AwmopdHoe cOCTOAHME BeINecTB HeyCTOWUYMBO, M PAHO
MM [MO3QHO OHM M3 TAKOI'0 COCTOAHMA IMEepexXoidAT B KpH-
crannndeckoe. Hanpumep, B aMop(hHOM CTeKJIe IO BIMA-
HUEeM VJAPHLIX HATPY30K 00paayioTea MeJIKHe KPHCTAJIIEL,
U CTEKJI0O MyTHeeT. 3acThIBINHHA TBEPILIA MED 3acaxapuBa-
eTCH TAK e, KAK 3acaxapuBaercd INPH NHTEILHOM XpaHe-
HUH CTeKJ0BUIHAA KAPAMEIb.

IInacruueckas cepa (puc. 76, a), npejcraBnawoiag
coboit amopdHOe BelllecTBO, Uepe3 HEKOTOPoe BpeMs Ipe-

Puc. 76. Cepa: a — naacTudeckas; 6 — poMOudeckas
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BpamaeTrcd B KPHCTANLIHYECKYID poMOHYECKYI0 cCcepy
(puc. 76, 6) c MOJIeKYIAPHOI peInéTKOM.

Tarkum obpazoMm, aMop()HEIE BEIIECTBA 110 CBOEH CTPVE-
TVpe MOXMHO PACCMATPHBATE KAK OYeHB BAZKHMEe AHHUIKOCTH,
A Mo cBOIICTBAM — KAaK TBEpible BellleCTRA.

AmopdHble M KPHUCTALIHYECKHNEe RBelNlecTBa, ABIAACH
Kp&ﬁHHMH NnNoJKCaMmH TBép,[[Dl"'D COCTOHAHHA BellleCTBa, TeéM
He MeHee MOr'yT BCTpeqaThCsA OJHOBPEMEeHHO B OJTHOM M TOM
e BelllecTBe. Muorue IIoJuMepsI, IIpeJCcTABIAA B LEJIOM
aMop(Hble BelllecTBA, BMeCcTe ¢ TeM HMeIT VUACTKH KpH-
CTANINYECKOH CTPYKTYPHI. ITHM onpejensercs, HaIpH-
MEp, BBICOKAA IIPOYHOCTE MOJIHIIPONUISHOBOIO H KAIIPOHO-
BOI'O BOJIOKOH.

Cnoeo «amopdnBIiis (fecthopMeHEHEIN) B CO3HAHMHM MHO-
rix HecéT B cebe HeraTHBHBIH oTTeHoK. OUeBHOHO, 3TO
ChpapeJHBO OJH XapaxKTepHCTHEH JHYHOCTHBIX Ha4YeCcTB
qesoBerka. B MHUpe XMMHYEeCKHMX BeleCTB M MATEPHAJIOB
peé nHaobopor. Mmenno amopdHBIe BelllecTBA ABJIAIOTCA
HaM B Diecke AparomeHHoro #HeM4yvra, B MEJOBOM CBEYe-
HUM SHTaps, B CKPOMHOM o00afHMHM HOJyAparoleHHBIX
onajga ¥ XajleAoHa, B BOJAMIeOHOM MHOTOILBETHH BHTpAa-
el u MO3aHMEKH, B HB}’MHTEﬂhHGﬁ HI'pe CBeTa XPyCTaJgd "
OJslecKe 3epKaJbLHLIX BUTPHH (puc. 77).

a) ) &)

Puc. 77. Muorne amopdHble BeIIeCTEA OUPHb KPACHBBL: d — JKEeM-
uyT; f — AHTAPB; 8 — ONAJ; & — XaJMeAoH; § — XPYCTAIBHOE CTeK-
J0; € — LBeTHOe CTeKJI0
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AMOPQHOCTE — LEHHOE KAYECTBO NOJHMEpPOR, TAK KakK
OHO ﬂﬁyCJEOB.JIHBﬂET TAKOE MX TeXHOJOHYeCKOe CBOHCTBO,
KaK TepMOoILIacTUUHOCTE. UMenHO Onarogapa el nmojauMep
MOHO BEITAHYTE B TOH‘!B.‘FIIIIYID HHTE, NIPEeBPATHTE B IIPO-
3pAUYHYIO IIJ'IEHRY HJIH OTJIMTE B M3IeJHe CAMOH 3aMBICIIO-
BaToi (hopMmel (puc. 78).

Cyulecreopanne amMop(HBIX BeIlecTB ellé pas JoKasbl-
BaeT BeJAHKVIO thunocodcKyo MCTHHY, YTO BCE B MUpPE OT-
HOCHUTENLHO... JlaBafiTe emmé pas mocMOTPHM HA HM3V4YeH-
HEII paHee MATepPHAJ [0/ 9THM YIVIOM 3peHHHA.

OrHOoCHTENLHO VTBEP:KJIEHHE O TOM, YTO [eJieHHe aJe-
MEHTOB HA METAJLIbI M HEMETALIBI YVHHUBepcanbHo. Ienbri
pAl XMMH4YECKHMX 9JIeMeHTOB o0OnajaeT norpaHUYHBIMH
CBOMCTBAMM: 9T0 U repMaHuii, ¥ cypbMa, U 0JIOBO.

{— CHz—CHz—),

IIOJIUATHIEH

Puec. 78. Baarogapsa TepMonIacTHYHOCTH W3 MOJHITHJIEHA MOKHO
NOJIVIHTE H3LeNHdA PasTnaaol dopMel
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OnuH U3 HauboJee APKUX NPHMepOB — JIBOHCTBEHHOE
MOJIOH<EeHHe BOJOPOAA B JIBYX Pe3K0 MOJAPHBIX Ipynnax
[Mepuopuueckoii cucremsel I1. 1. Merneneesa.

Henenue XHMHUYECKOIl CBA3H HA THUILI HOCHT VCJIOBHEIN
XapakTep, TaK KaK BCe 8TH THIEI XapAKTepPH3yIOTCA Onpe-
HeIEHHBIM efuHCcTEOM. MOHHYVIO CEA3E MOMKHO PACCMATPH-
BATHh KAK NpejeNbHBIH chaydaili KOBAJEeHTHOH NOJAPHOM
XUMHYECKOoil cBasn. MertaninuyecKas cBA3bk COBMEIIAeT KO-
BANMEeHTHOE BE&HMD,ILEI‘:ICTBHE ATOMOB C IIOMOIITBRD OﬁDﬁH.lEET"
BJIE€HHBIX 3JIEKTPOHOB M 3JIEKTPOCTATHYECKOE NPHTAMKEeHHe
MeIY 9THMH JIEKTPOHAMHM H HOHAMH METAJLJIOB.

B BemecTBax 4acTo OTCYTCTBYIOT HpeAebHBIE CJIAydYau
XHMHYECKOH CBASH (HJIH «UYHCTBIe» XHUMHUYECKHEe CBA3H).
Hanpumep, ¢ropun nutuda LiF oTHOCAT K cOeIMHEHUAM C
MOHHOH XHMHYECKOH CcBA3BI. PaKTHUECKH K€ XHMHUe-
cKadA cBA3b B HEM Ha 80% wmonHaaA u Ha 207 xKoBaJeHTHaAdA.
HP&BHJIBHEE moaToMy, OUHEBHIHO, NDBOPHTE O CTEIIEHH ITO-
JAPHOCTH (HOHHOCTH) XMMHYECKOI CBA3N.

PaanuuHbie THIIBI XMMHUYECKHX CBA3eil moryr obpaso-
BLHIBATHCH B OMHHX H TeX e BellleCTEAX, HAIIDHMEpD.:

1) B mesouax mMexay aToOMaMH KHCJIOPOAA U BOAOPOJA B
rHAPOKCOrPYIINAX CBA3bL KOBAJIEHTHASA NOJAPHAA, 8 MeXXIY
MEeTAJLJIOM M FMIPOKCOIPYIIIOI — HOHHAA;

2) B CONAX KHUCIOPOACOAEPIKAIIHX KHCJIOT MEXKAY ATO-
MaMKE HemMeTalJia 1 RHCBGDU}IOM B KHCJIOTHOM OCTATHEe —
KOBaAJleHTHAA [IOJAPHAA, 4 MeKAY MeTAJI0M M KHCJIOTHBIM
OCTATKOM — HMOHHAHA;

3} B COJIAX aMMOHHA, METHJIAMMOHHA M T. II. MY aTO~
MAaMHM 230Ta ¥ BOJOPOJa — KOBAJICEHTHAA MONAPHAA, A MeXK-
Iy HOHAMHM AMMOHHSA WM METHJIAMMOHHA M KHCJIOTHBIM
OCTATKOM — HOHHAaH,

4) B nepokcuzax Mmerasnntos (Hanpumep, Na,0,) cBasb
MeX OV aToMaMHM KHCIAOpOIa KOBAJMEHTHAA HeNIoJApHad,
a Me3KJY MeTAJJIOM H KHCJIOPOJAOM — MOHHAA M T. 1.

Paanuunbie THNBI XHMHYECKHX CBA3eHl MOI'yT Iepexo-
OUTh OJHA B IPYIVIO:

* IPH 3JEKTPOJHTHYECKON AHCCOIMALIMM B BOJe KoBa-
JIEHTHBIX COeJMHeHUH KOBaJIeHTHAsl NoJiApHAA CBA3bL Mpe-
BpalllaeTcd B HOHHYIO;

* IpH HCIIAPEHHH MeTAJIJIOB MeTAJJINYecKasd CBA3L Ipe-
BpalljaeTcs B KOBAJCHTHYH HENOJAPHVIO U T. [.

IIpuumHOl eAMHCTEBA BCEX THIIOB ¥ BHJOB XHMHUYECKHX
cBA3ell CAYHUT UX OJAMHAKOBAA (QuUandecKas Hpupoga —
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ANEeKTPOHHO-AJePHOe B3aNMOJAeHMCTBHE, CONPOBOMIAIOIIE-
eCH BRIJeJIeHHEM SHEPrun.

OrHOCHUTEIBLHA B3aMMOOOYCIOBIEHHOCTh (PHU3MUECKHX
CBOJMCTE BeIlleCTB M THIIA UX KPHCTAJJIHYECKOH PeIIéTKH.
Tax, HanpuMep, CYIECTBYeT HEMAJO BEIECTB ¢ ATOMHOM
KPHCTALINYeCKOH peniéTkoil, oTHIOAL He XapaKTepHuayio-
IuXcsa TeépaocTeio (rpadur, KpacHull dgocdop). Avano-
I'HYHO, HEKOTOPBIE BEIECTBEA ¢ HOHHOH KDHCTALIMYEeCHKOR
peléTKOoM JerkoILIaBKH (HanpuMep, CeIMTPhl — HHUTPATEL
II1eJI0YHEIX METAJJIOR).

OrHocHTENLHO AeJeHHe MOJMMEPOB HA OpraHMYecKHe u
Heopraauueckue. Illupoko U3BeCcTHBI aleMEHTOOPraHHYe-
CKMe [I0JHMMephl, HAIpHMep KpeMHHIIOpraHu4decKkue moJiH-
MEpPhI — CHJIMKOHBI, KOTOPbIe HAXOAAT HIHPOKOe IIpUMeHe-
HHE B DA3JIMUHBIX OTPACHAAX IPOMBILLIEHHOCTH, MEJHUIIHHE
u OeITY (pHc. 79).

Puec. 79. [IpuMeHeHRe CHIHKOHOB: [ —3 — H3gelua TEXHHYECKOrD
H MeIUIHHCKOrO HABHAYeHHHA; 4 — ABTOKOCMETHEA; 5 — KIeH
H repMmerniH; 6§ —8& — ToBapLI DLEITOBOrC HASHAYMEHH A

g3
f-""



Myl IpHBEIN BCEr0o JHIIE HEKOTOPEIE IPHMepEsl OTHOCH-
TEJIBHOCTH DALA KJIHYEBBIX XHMHYECHKHX noHATHiH. Mb1
MNpPecael0BAIH eIk IOMOYb BAM HA XUMHYECKOM MATEPHA-
Je chopMUpoBaTh yierKJAeHHe B TOM, UTO B OKPYIKAaIIeM
Hac MHEpe He TAK MHOTO abCoOMHTHBIX MCTHH, 3TOT MHD Ha-
PHCOBAH He TONBKO 4épHoi 1 Denolt kpackamu. Mup, B Ko-
TOPOM MEI J'KHBE!M, MHOT'OJIMK, MHOT'OT'DaHEeH, MHOT'OIIEeTeH
H DECKOHEUYHO IIPeKPAaceH.

1. Kpucrananueckne n amopdusie gemecrra. 2. Ilpu-
MeHenHe aMophusix Bemectrs. 3. OTHOCHTEIBLHOCTE
HEKOTOPBIX XHMHYeCKNX MOHATHI.

(A SRR R RN EEREREENEEEEEEREE RS EREREE RN ERERSERSHSEN.

1. Yem xapaxrepusyercsa cTpoeHHe TBepabix Bemects? Yro
HX OTAHYAeT 0T KHIKoCTel U rasop?

2. Ha wakwue rpyansl 0o THNDY KPHCTALAHYeCHOH pemériu
MOMHO PA3LEIHTE TBEDIbIC BeIecTBa?

3. Yem ornmuanTcs aMopHbIe BEIECTBA 0T KPHCTAJLIMYE-
cknx? YUro ¥y aux obmero ¢ SMUAKOCTAMME M KPHCTALTHYeCKH -
MH BellecTBaMu?

4. Hasosute u3BecTHEIe BaM amMmopHbIe BEIIECTEA M YEAMKHTE
obacTH ux OpHuMeHeHMH.

5. Menonsaya soamosxuHoctH MuTepuera, noarorosbsre coob-
ujeHine Ha remy ¢« Meropus crek/ia B MCTODHH Yei0BeYeCcTBa» .

6. OxapakTepHayiiTe COIMATLHEIN H XMMAYeCKHH cMEICT Tep-
MHHA «aMOpQHBIH» .

7. lokamuTe OTHOCHTENBHOCTE PASMHYHEIX KaaccHpHUKauil
B M3YUeHHOM pAHee MaTepHale.

8.. HGKE}KHTE OTHOCHTEJIBEHOCTE VTEEPHJAeHHA O TOM, YTO MaK-
CHMAJILHAA CTENeHb OKHCJIeHHA ATOMA XHMHYECKOro sJIeMeH-
TA COBIAJAET ¢ HOMEPOM IPYIIILI, B KOTOPOil OH HAXOJHTCH.

9. Ilouemy yTEep®JeHHE O TEKYYECTH KAK XapaKTepHOM
CBOHCTEE JKHAKOCTeH OTHOCHTEIRHO?

10. IlpuBeguTe MpUMEphEl OTHOCHTEILHOCTH XAPAKTEDHCTHE
JMHTEPATYDPHBIX PEéPOEE, KAK NOJAMKHTENBHBIX, TAK W OTPHILA-
TelLHEIX.

11. Ilo marepruanam cpeicTE MaccoBoH HHpOPMaDHH IOKA-
JEUTE OTHOCHTEILHOCTE BBRITOAHOCTH AKOHOMHUYECKHX W TI0-
JTHTHUYECKHX MeXToCy/IapCTEeHHEIX CO30E,
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§11 HucnepcHbIe CHCTEMBbI

YucTelE BEILIECTBA B NPHUPOJE BCTPEYAKTCH OYeHb PEI-
k0. CMecH BelllecTB B Pa3/IMYHLIX ArperaTHLIX COCTOAHHAX
MOTYT Oﬁ]}aBOBhlBHTB reTeporeHHbIe M roMOreHHele CHCTe-
MBI — JucnepeHble cucmemsl 1 pacmeopbt.

MBI, B KOTOPBIX OIHO BeIIeCTBO B BHIE O4YeHb
MeJIKUX YAaCTHI[ PABHOMEPHO pacnpeiengeHo B
ofbeMe Apyroro.

’ JicnepcHbBIMH HA3BIBAIOT FeTepOreHHBbIe CHCTE-

To BemecTBo, KOTOpPOe NPHCYTCTBYET B JHCIIEPCHOH cH-
cTeMEe B MEHBIEM KOJIHYecTBe M pacupejeileHo B obbéme
ApYyTroro, Ha3eplBaloT ducnepcHol ¢rasori. OHa Mmoxer co-
CTOATE U3 HECKOJMIBKHUX BellecTB. BelecTBo, NIpHCYTCTBYIO-
iee B AUCHepcHO cucteme B HoJbIIeM KOMNYECTBE, B 00b-
éMe KOTOpPOro pacnpejefieHa AucnepcHasi (pasza, HA3LIBAKOT
ducnepcuorioll cpedoil.

Mexay AucnepcHOHHOH cpefoil M YacTHIIAMM JHCIIepc-
HOM (hassl CyIIeCTBYET IOBEPXHOCThL pasiela, M03TOMY
AHCIHIepCHBIE CHCTEMbBI HASBIBAKOT ZEMEPOZEHHBLMIL, T. E.
HEeOJHOPOAHBIMH.

H amenepcuonHas cpejia, u qucnepcHas ¢aza MoryT Ha-
XOAUTHCSA B Pa3/HUYHBIX APPEraTHBLIX cocTrosHuax. B aa-
BHCHMOCTH OT COUYETAHHSA [JUCIEPCHOHHON cpeibl M JHC-
nepcHoi (haskl MOMHO BBIAEIHUTE 8 BHAOB TAKHX CHCTEM
(Tabxu. 4).

IIo BenWuMHE YACTHI[ BEIIECTBA, COCTABISIINHX JHC-
nepcHyw (rasy, AUCIepCcHbIe CHCTEMEI JelAT Ha zpylo-
ducnepcHblie ¢ pasmepaMy yacTui Sogee 100 um 1 mouko-
ducnepcubie ¢ paamepamu yactui ot 100 o 1 am.

Ecnu se BemecTBo pasapobleHo J0 MOJEKYJ HIH HOHOB
pasmepom meHee 1 HM, oOpasyeTcds ZOMOZEHHAA CHCTe-
Ma — pacmeop. OHA 0JHOPOJHA, MOBEPXHOCTH pa3jena
MEMAY YACTUIIAMH U CPeflod HeT, & NOTOMY K JHCIIepCHBIM
CHCTeMaM He OTHOCHTCH.

3HAKOMCTBO C UCTIEPCHBIMH CHCTEMAMH M PACTBOPAMH
[IOKA3bIBAET, HACKOJIBKO OHM BAYKHBI B IOBCEJHEBHOM 3KH3-
HU M1 IPHPOJIE.
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RITACCHPHEALINA NJHUCIIEPCHBIX CUCTEM
M0 ATPETATHOMY COCTOAHHID

fTabiuua 4

Jducnepenonuan
cpena

JAucnepenasn

thaza

IIpuMepsl HEKOTOPBIX
NPHPOIHBIX H OLITOBLIX
AUCTePCHBIX CHCTeM

Iaz

HunrocTs

TymaH, nonyTHLIH ras ¢ Ka-
nenbKamMu Hedyru, kapOopa-
TOPHAS CMECHh B ITBHTATENAX
asromobuiel (Kaneasxn OeH-
3WHA B BO3AVXE), A3p030aH

Teépmoe
BeLecTBEO

Ilsins B BO3AVXE, ILIMBI, CMOT,
CcAMYMEI (MBLIBHBIE H Tecya-
HEIe GypH), TBEPILIE A3P0O30JaH

HHuaKocTs

Taz

Iunyuyne HATHTKH, NeHbL

Huaroers

Ivyascun, JugKHe cpeas
opraauaMa (IL1a3Ma KpoBH,
aumpa, MUIEBAPHTEILHLIS
COKH), JKHIAKOE COTepKuMOoe
KJETOK (IIUTOIIa3Ma, Kapuo-
nasmal)

Teépaoe
BEIEeCTBO

Soau, ream, nacTe (Kucenu,
eTyaHu, Kiaen). Peuroil u mop-
CKOIl 11, B3BellIeHHEIE B BOJE;
CTPOHUTEeJIEHBIE DACTBOPBL

Teépaoe
BEIecTEO

T'az

CHe:#tHEI HACT ¢ NY3RIPEKAMH
BO3OYXA B HEM, TOYBA, TEHC-
THJALHBLIE TEAHH, KMPIHY U Ke-
paMiKa, NOPOJIOH, TOPHCTHIH
MIOKOIAL, DOPOHIKH

AuaxocTs

Bhaamuaas mousa, MeIHIHH-
CKHe H KoCMeTHYecKHe
cpeacTea (Mazn, TVINL,
noMaza u T. 4.)

Teépnoe
BEIIEeCcTED

Topusie DOpoALI, IBETHLIE
CTEKJIA, HEKOTOPEIE CILIABEL

Cyaure camu: 6e3 BoJLI, BO3yXa, FOPHLIX IOPOJ, MHHe-
panoe BOOﬁII.T.E' OBl He CVIIecTBROBAJIA HHEAA IIJaHeTa —
Ham obmuil gom 3emas; Oe3 KIeToR He Ob1n0 OBl MHBBIX

g6
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EJACCHOHUEALNA JHCIIEPCHBIX CHCTEM Cxema &
H PACTBOPOB

JUCITEPCHBIE CHCTEMBEI PACTBOPEI
OMyIRCHH Monexynapuote —
I'py6oduc-
1 nepcHbLe Cycmensuu
cucmemubl
Aspozonn Monexyaapro-uonivle «
N

CUCImemMbl

Tenn
Konnoudnwie <

Foam Hounwe -

OpraHuaMoB; 0es HHJILCKOro Mja He COCTOANach Dbl BeJIH-
kaa nueuanzanusa JIpeesero Erumra.

Knacenduranusa aucnepcHbIX cHCTEM (B 3aBHCHMOCTH
0T pasMepoB yacTHll (hpassl) 1 pacTBOPOB laHa Ha cxeme 2.

I'pybonucnepcHbIe CHCTEMBI

I'pybonucnepcHBIe CHCTEMEI JIEJIAT HA TPH TIDYIILL:
SMVJIBCHH, CYCIIEH3NH H a3p030Jin.

KOH JHCHEepCHOHHON cpefoi U MHUIKOH aucnepe-

’ BM}'JIB{'.HH — 3TO JHCcIIepCHadA CcHCTeMa C I~
HOI (hazou.

IMYNBCHHM MOYKHO PA3/IeJIUTh HA JIBe I'PYTIILI:

1) npambie, ¢ KATIAMHA HENONAPHOI dKHUJKOCTH B IOJAD-
HOH cpeje, THIIA « PACTHTEJNBHOE MACJIO B BOJAE»;

2) oOpamubie, THIIA ¢«BOAA B PACTHTEJILHOM MAacCJe» .,

OnHako M3MEeHEHHEe cocTaBa AMYJAbCHIl MM BHeIIHee
BOZIEHCTBHE MOIYT HNPHBECTH K INPeBPAIeHHI) NDAMOH
aMyJbCcHH B 0O6paTHyio u HaoGopor. Ilpumepamu naubonee
MU3BECTHBIX NPUPOIHBIX IMYAbCUll ABIAITCA MOJOKO H

g7
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Puec. 80. IIpupoansie SMyIBCHH: @ — MOJIOKO; § — HedTh

Hed)Ts (puc. 80). TunuuHas duorozudecKAR IMYJAbCUA —
3TO KAIIENBKH KUpa B TumMde.

H3 RPpUMEHACMbLY 8 npmcmuupcxﬂﬂ: ﬂe.ﬂme.ubnocmu ye-
NOBCKA 3MYAbCUIl MOMHO HA3BATH CMA30YHO-OXJIAHIA0-
mHe HUAKOCTH, OUTYMHBIE MATEDHANBI, HEeCTHI[HIHBIE
npenapaTsl, JeKapcTBeHHBIe H KOCMeTHYecKHe cpeJicTBAa,
nUInesbie NpoaykTsl (puc. 81). Hanpumep, B MeguiiuH-
CKOH ITPAKTHKE IPUMEHAIOT dKHPOBbIE 9MYJILCHH 1)1 9HEp-
rerudeckoro obecnedeHus ocaabieHHOro opraHuaMa Iy-
TEM BHYTPHUBEHHOro BauMBaHu#A. as moaydeHHs TaKHX
BM}’JIBCHI‘:! HCIIOJIB3YVIOT OJMHBKOBOE, XJIOIIKOBOE H COeBOe
MAacJIo.

B xumiuecKoil TEXHOJOTHA IHPOKO HCIIONB3YIOT 3MYJb-
CHOHHy!G HMH.HEPHJH!&HM KAK OCHOBHOMH MeTOI ITOJIYVIeHH A
Kay4yKOB, NOJHCTHPOJIA, MOJHBHHUIALLETATA H AD.

Cycnenausa — 310 rpyboguclepcHas cHCTeMa
¢ TBEpAOH aAucnepcHOi dazoil ¥ MUAKOH QucHep-
CHOHHOH cpemo.

Puc. 81. 9MynLcHH, HCTOML3YEMBIC B GLITY
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Puc. 82. CycneHsny HCOOAB3VIOT: @ — B CTPOHTEILCTEE; § — B Me-
NHIHEe

ObpraHO WacTHUE! AHcIepcHOM (asLl B CYCIHeH3MH Ha-
CTOJLKO BEJIHKH, YTO 0 AeiicTBHEM CHJIbI TAMKECTH oceaa-
KT — ceﬂumenmupymm. CYCH.EHBHH_, B HKOTODBIX CElMMEH"~
TAIMA UAET OYeHb Me/IJICHHO M3-3a MAJIOI pA3HOCTH B ILJIOT-
HOCTH AHcHepcHOi dasbl U JHCIIEPCHOHHON cpelibl, TAKMKe
HA3BIBAKIT 6368€CAMU.

IIpakTHuecky 3HAYMMBIMH CTPOHTEJBHLEIMH CYCIEeH3HsI-
MK HBAATCHA nobejaka («HM3BECTHOBOE MOJOKO#®), pasiny-
HEIE& CTPOHTEJIBHBIE B3ABECH, HATIPUMED Te, HOTOPBIE HA3BIBA~
IOT IIeMeHTHBIM pacTBopoM (puc. 82, @), aMalieBbIe KPacKH.
K cycrneHsusaM OTHOCAT TaK:Ke MeIHIIMHCKHE [IpernapaThb,
HATIPUMED XUIKHEe Masd — JIHHUMeHTh] (puc. 82, 0).

Ocobyio rpynny cocraensior rpyfogucnepcHble cHeTe-
Mbl, B KOTOPbIX KOHIEHTPALMA AHCcHepCcHOMH (has3kl OTHOCH-
TeJILHO BRICOKA M0 CPABHEHUIO ¢ eé HeDoIbIIOH KOHIEHTpa-
uuel B cycnenausax. Takue gucnepcHble cUCTeMBI HA3BIBA-
0T nacmamu. Hanpumep, BaM XO0poIlllo M3BECTHbBI H3
]IGBCE,[[HEBHDﬁ HH3IHH BYEHHE} KoOoCMeTHUYeCKHe, THI'HeHH-
yecKkHe U JApyrue nactul (puc. 83).

Puc. 83. ITacTa nenonsaywoT B OBITY




Puc. 84. Aspozonn

Aazpozonu — 310 rpyboaucnepcHbie CHCTEMBI, B KOTO-
PHIX OIUCHEePCHOHHOH cpegol #ABIAeTcA ras (Hanpumep,
BO3AYX), a AucnepcHOH (pa3oil MOryT OBITE KanelbKH HKH-
kocTu (obnaka, pazayra, BRIIVIIEHHBIH 13 0aNI0HYHKA JAK
IJA BOJIOC WKW ME30[0PAHT) HIH YACTHIEL TREPIOTO Belle-
cTBa (neeeoe obnako, cmepy) (puc. 84).

KoJsiongHbie cHCTEMBI

Konnoupueie cucreMbl 3aHUMAKIOT IPOMEXXYTOYHOE MO-
JOMEeHHe Mexay rpy0oMcIepCHBIME CHCTEMAMM M UCTHH-
HBIMH PACTBODPAMM.

KonnonaHele cucTeMBl HIMPOKO paclipocTpaHeHsl B IPH-
poae. Iloura, riuHA, NPUPOAHBIE BOALI, MHOIHE MHHepa-
kI, B TOM YHCIIe H IpArOIeHHBIE KAMHH, — BCE 3T0O KOJLIO-
HJHBLIE CHCTEMEI.

Boasbiiioe 3HaYeHHe MMEOT KOMNOHIHBIE CHCTEMbI IJIsA
duonorun ¥ MeguiuHLI. B cocras mwboro sKHBOTO opra-
HH3MAa BXOJAAT TBEpPALIE, MMHAKHe W razoo0bpasHEle Belle-
CTBA, HAXONAIIMECH B CJOMHOM B3aMMOOTHOIIEHHUH
oRpyxawnein cpegoil. Iluronnazma wiaeTor ofmagaerT
CBOHCTBAMH, XAPAKTEPHLIMH KaK JJIA MHAKHX, TAK U A
amopdHbIX BemjecTB. C XMMHUeCcKO TOUKM 3peHHUA opra-
HHM3M B IEJI0M — 3T0 CHOMHeHNIad COBOKVIHOCTE MHOTHMX
KOJUIOHAHBEIX cucTeM (puc. 85), BraoYawmux B ceda u
SHHMIKHE KOMJTOMALL (30/11), M cTYIHY (renmn).

{7
~



Puc. 85. RonnouaHeie cHCTeMbl B 3KMBBIX OPraHHaMax

Buonoruyveckne xuakocTn (KpoBe, Iasma, Jumda,
CIIMHHOMO3TOBAA KUAKOCTE) NPeACTABIAIT coD0MH KOJLIO-
HIHBIE CHCTEMEI, COJep;allliie TAKHe OpraHHYecKHe coe-
AWHEHHWs, Kak DenkKH, XoJilecTepHH, ITMKOTeH M MHOIHe
Ipyrue, HAXOMATCA B KOJLJIOMHOM COCTOAHMH,

Iloyemy ke NpUpoOIa OTHAET IIPEAIOUYTEHHE HMEHHO KOJI-
JOMJHOMY COCTOAHHNIO? DTO CBA3AHO B NEPBYIO ouepelsb C
TEM, YTO B TAKOH cucTeMe OONBIIAA MOBEPXHOCTE pasgena
Mex Ay (pasamm, a 3TO cnocoOCTBYeT Jy4ineMy HpoOTeKa-
HUO 00MeHA BellecTs.

KoanongHble cHCTEMBI DOAPASIETAKT HA 3004 (KOJLIO-
HJIHEIE PACTBOPEI) H I'eJiH (CTYIHH).

BonsmuHeTBo OMOMOrHUYeCKUX MUAKOCTEH (VIKe VIIOMSA-
HYTBIE ITHTOILIAZMA, ANEPHBIN COK — KAPHOILIA3MAa, COIEpD-
AMMOE BaKyoJeil) H JKMBOTO OPraHM3Ma B HeJoM (Iaasma
KpoBH, numda, THAHEBAS HUIKOCTb, NHINEBAPHUTE/IbHbIE
COKHM, TYMOPANBHEIE HUIKOCTH U T. I.) ABIAKTCH KOJLO-
udnsvimu pacmeopamu (zonamu).

Jia 3oneii xapakTepHO ABIEHUE KOAZYAAUUU, T. €, CIIH-
MaHNA KOJAJOHIHBIX 4YAaCTHIL H BbIDaJeHHA HX B OCANOK.
ITpu aToM KONJIOMAHBIH PACTBOpD NpeBpallaeTcsa B CycHeH-
3MK0 WK rejb. HeKkoTopbie oprasnyuecKye KOJJIOHIbBI KOa-
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Puc. 86. Koaryanauua soneit (benka): @ — IpH HarpeBaHEHH; 0
IpH HaMeHeHHH cpe/bl PACTBODA

ryJIUPYIOT NPH HarpeBaHWM (AWYHBIN Oelok, KJeu) HIn
Npy UEMeHeHHMH EHCJIOTHOCTH cpelbl (NHIeRapuTe/ibHBIE
corn) (puc. 86).

YACTHILLI AUCIIepCcHOH (passl o6paayoT NpocTpaH-
CTBEHHYIO CTPYKTYDY.

’ Tean — sT10 KOJMMOHJHEIE CHCTEMEBIL, B KOTODBIX

Tennn — aTo AHCIIepCHBIE CHCTEMbBI, HOTODbBIE BCTPEYAKOT-
Cf BAM B [I0BCe/IHEBHOI XU3HH (cxema 3).

Co BpemMeHeM CTPYKTYpa rejeil Hapymaerca — Ipouc-
XO0OHUT CUuHEpEIUC — CaMOIIpOHM3BOJIBHOE VMeHBIIIeHHEe
of'béMa resis, CONPOBOMIAKOIIEECH OTAeIeHHeM MHJKOCTH.
CuHepesuc onpejeiaser CPOKH POJHOCTH NMHIIEBBIX, MeIH-
IHWHCKUX H KOCMeTHYeCKHUX reJie.

RJIACCUDHKAIINA I'EJIEN Cxema 3
FEJH
st
ITuugeasLe Meduyunckue
Chip, XJeb, MapMesa, MA3H, [IACTHI
TOPT « Mruube MogoKOo» »
sedup, xene, XoJI0AeL] Buonozuveckue

XPAMIH, CYXO0MKHIHA,
BOJIOCRI, THAHH

Kocmemuuecxkue
rean A gyma,
refy moce BpUTLA,
KPEMBI, [TACTHI

MunepanvubLe
OIAJ, HMeMuyTr,
CEPOONHE, XalnefoH
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Hnsa TenJOKPOBHBIX HH-
BOTHBIX BaykeH OwoJiornue-
CKHIT CHHepe3He, COMPOBOM1a-
OIUH c8épmbleaHue KpOosu.
ITon nmeiicTBueM cnemuduye-
cKMX (akTOpoB pacTBOpPH-
MbIi Oenor KpoBu ubpuHO-
red npespaiiaeTc B QUOPHH,  pye 87, et Tungans
CI'YCTOK KOTOPOTO M 3aKyIHo-
puBaer paHry. Ecam aror
npolece 3aTpyAHEH, TO 3TO MOKeT YKa3blBaTh Ha HaJlH4due
y uesioBeka 3abosepannsa — remodguann, Kakx Bel 3HaeTe ua
KE¥Vpca GHGJICII‘HH. HOCHTeJIAMH I'eHa I‘EMG[PI’LJIHH ABJNAKTCH
JKeHIIWHEI, 4 3a00/IeBa0T el0 MYK4YKHHEI, MaBecTen ucropH-
YyecKHil npuMep: umapcreopasmaa 6omee 300 Jger poccuii-
CKad IHHACTHA Pomanosrix CTpagajga aTHM zabosieBaHMEM.

ITo BHemIHEeMY BHAY HCTHHHEIE H KOJJIOMAHLIE PACTBOPLI
TPYAHO OTIMYUTE APYT oT apyra. YTobsl caenaTs aTo, uc-
nonasayioT sdgert Tungana — obpasoBaHHe KOHYCA «CBe-
THIll.EfICH A0pOXKKH» [IPDH NPONYCKAHHH Yepeid KOJJIOHMT-
HBII pacTBop ay4ua ceera (puc. 87). Bonee kpynuele, uem B
MCTHHHOM DACTBOPE, YACTHIIEI JUCHEPCHOH (has3kl 308 OT-
paxawT cBROEH MNOBEPXHOCTHI) CEET, & HACTHIO LI HCTHHHOI'O
pacTBopa — HeT. AHanoruuyHslil a3derT, HO TOALKO A1A
aspos3oJifa, a He FHUIKOIO KOJLJIOMIA BRI MOMETE HﬂﬁJII'D,E[&Tb
B KHHOTeaTpe NpHu npoxoieHl Jdy4da CBeTa oT KHHOATIIIIA-
paTa "Yepea BO3JAVX 3pUTeJLHOrO 3aJa.

1. IncnepcHsie cucTeMsl. 2. [lucnepcHan dpaza u muc-
nmepcHoHHAA cpena. 3. Kanacenmduranna nHeHepecHBIX
CHCTeM 1o arperaTHoMmy cocroaanio. 4. Knacendura-
IUA JHCIePCHBIX CHCTeM M0 pasMepy 4acTHi (hassl.
5. Imyascun. 6. Cycmenzun. 7. Aspozonun. 8. Ienm.
9. 3oau. 10. Koaryasauusa, cHHepe3nc.

LA N B E R NN ENRESEENRESESEERESEESEEEREEEEREENSERESESRENRSESRRED®..]

=
. 1. Yro Takoe gUCHEpPCHBIE CHCTEMBI; JHCTIEPCHONHAS Cpeaa;
mucnepcHas daza?

2. Ha rarue moarpynns! MosHO pasgenuTs rean? Yem onpe-
AeldAeTCA CPOK T'OOHOCTH KOCMeTHYeCKHX, MeIHIIHHCEKHX H
MHOEBLIX resteil?
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Puc. 88. [lucnepeHble CHOTEMEI

900 000°

i &

3. [Mouemy unecTHI BO3AYX, IPHPOAHBIH A3 M HOCTHHHEIE Pac-
TEOPEI HE OTHOCAT K AHCTIEPCHEIM CHCTeMAM?

4. Kak nogpasgensor rpybogucnepeusie cucremel? Hazopure
MpeAcTaBUTeNeH Kam a0l rpyNnsl H YRaKUTe X HAUSHHE.

5. Karx nogpasgenawT wkomnongubsle cuctemel? Hazoesure
NpeaCcTARHTRNeH KAR0 MPYINLEl H VKAKHATE HX 3HAUCHHE,

6. Kax xnaccudHIHPYIOT JHCIEPCHBIC CHCTEMBI IO ATPEraT-
HOMY COCTOSHHIO OUCHEePCHOHHOH Cpejkl M JHCHepcHo da-
anl? IlpuBegrTe IpHMepE], HCOOABIVA PHCYHOK 88.

7. Yro raxoe koarynanua? Yem ora Moxker GbITh BEIZBAHAT

8. Yro rakoe cuiepeanc? Yem on MosiceT ObITh BRI3BAH?

9. IMoyemy npupoja B KavecTBe HOCHTENA BOTIOLNH BEIOpaa
MMEHHO KOMLIOMAHBLIE CHOTeMbI?

10. IlogroToeeTe coobllleHHe-IPe3eHTALIMIO HA TeMY «JCTeTH-
yeckad, DHoOJOTHYECKas M KYJIbTYPHAH POMb KOJJIOHJHBIX
CHCTEM B /KH3HHM 4eJ0BeKa», MCIONB3YA Boamo:kHocTH Ha-
TepHeTd.

11. Kax xonnongHbie cHCTEMbI HILUIIOCTPHPYIOT Tesuc o or-
HOCHTEIBHOCTH HETHHBIT



§ 12 Cocras BeniecTBa. Cmecu

B 1799 r. ¢ppannyscknii xumuk #. JI. IIpyer chopmy-
JIMPOBAJ OJIHH M3 OCHOBOMOJATAKIMX 3aKOHOB XHMUH —
30KOH NOCMOAHCMEA COCMABA 8€ULECME.

coba ero NMoJaydYeHHA BCerga HMeeT MOCTOAHHBIH

’ Kamxmoe uncToe BellleCTEC HE3aBHCHMO OT CIIO-
KAaYecTBeHHBIH M KOJHYeCTBeHHbIH COCTAB.

ITOT 3AKO0H a0CONMITHO CHIPABEJIHE TOIBKO JJA BElIeCTB
MOAEKYNAPHOZO CMPOEHUA H He Bcerjaa cobiogaerca anda
TBEDPABIX BEIECTB ¢ HEMOACKYAAPHOU cmpykmypoil (MoH-
HOM, ATOMHOI, MeTAJIHYECKON KPHUCTANIHYECKHMH pe-
HMIETKAMHE).

CocTag BenjecTBa 3alMCHIBAIOT ¢ MOMOIIBI0 XMMHYeCKoil
(hopMYIIEL

Ilna BeluecTB MOJIEKYIAPHOI'O CTPOEHHA CHpaBejIHB
TEPMHH ¢«MOJEKYAApHas popmynas, NOCKOJLKY OHA OoTpa-
JKAeT cOCTAB MOJIeKVIIbl Beinectsa. s BellecTE HeMoJie-
KYJIAPDHOr0 CTPOEHUA MOHATHE ¢« MOJeKyJapHada (popmMysias
VCJIOBHO, M JUISI HHUX 4YAallle HCIOJAB3YVIOT NOHATHE «op-
MVJIbHAA eJIHHHAILAS .

Xumuueckad popmynaa, uiu GopMyIbHAA eJHHHIA, Be-
mecrsa HecéT Hemano WH(popmanuu. Osa obosHauyaer
KOHKPeTHOe XMMHYEeCKOe BellleCTEO, ero HasBaHHe; OJHY
MOJIEKYAY (AJAA BelecTE MOJEeKVJIAPHOrD CTpoeHud),

IIpyer iKozed Jyn
(1754—1826)
I E R E R R E SRR R EEEREEREERERNENRNED:SHS.]
dpannyacenii xumMuyx. Boepssie
BBEJ NPEACTABAEHUA O TI'HMAPOKCHIAX
MEeTAJJIOE W [NPpeJJodH] TepMHH «I'-
apate. Hecnenosan cocTas pasniaHbIX
OHHAPHBIX COCIHHeHHH MeTAJLIOB, STO
ODOCAVKHIO OCHOBOI AIA OTKPBITHA
3AKOHA TOCTOAHCTEA COCTAERA BeIllecTR.
ITOT 3aKOH CTAl Da3oil XHMHYecKOH
ATOMHMCTHKH, 4 3aTeM M KJIACCHYECKO-
r'o ATOMHO-MOJIEKYIAPHOTO VIeHH A,
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1 monk BemecTea. 110 xuMHYeCcKOH (POPMYJIe TAKKE MOMK-
HO OIIPele/IUTh €ro KauyecTBeHHBI cocTas (T. €. U3 KAKHUX
JIeMeHTORB COCTOHMT JaHHOE BE]JJ,ECTBD) H KOMWYeCTBeHHBII
COCTAB (YHCJIO ATOMOB Kaj)XJ0T0 3JIEMEHTA B MOJIEKYJIe HIIK
KOJNYECTBO BeIecTBA KamJI0ro sneMesTa B 1 Moab Bele-
CTBA); er0 OTHOCHTENBHYID MOJeRYVIApHEYI0 (M ) H MOJAD-
Hy©O (M) maccer.

Hanpumep, xumuyeckas Gopmyna CH, nokassiBaer:

* 3TO BellleCTBO — MEeTaH;

« 1 monexkyny uau 1 mons MeTana;

* METaH — 3TO0 CJIOMKHOE BelecTBO, 06pa3oBaHHOE ABYMS
XHMHYECHKHMH 3JleMeHTaMi — VIVIepodoM H BOJOPOJONM;

« MOJIEKYJIa MeTaHa cocToMT M3 1 aroma yriepoga u
4 aroMoB BOJOpoAa; 1 MoJib MeTaHa coep:xuT 1 MoJab aTo-
MOB yIilepoia H 4 MoJIB ATOMOB BOJAOPOIA;

« M (CH,) =16, M(CH,) = 16 r/mounb.

Haxonel, xuMuieckas (popMyJia MO3BOJAAET PACCUNTATH
MACCOBYIO JOJII0 KAMKIOT0 3JIeMEHTA B CJIOMKHOM BeIllecTBe.
Jlina Haiero npuMepa:

w(C) = 12 = 0,75, wnu 75% ;

- % = 0,25, wnu 25%;
w(H) moxxuo HaiiTH apyram cnocobom: 100% — 75% = 25%.

AHaNOTMYHO MOMKHO BBIUHCINTL U COCTaB cMecu. Mae-
COBVIO NOJIIO KaxAoro KOMIIOHEeHTaA B CMeCH HaxXolAT IO

(opmyne:

w(H

m(KoOMIIOHEHTA )
m{cmecH)
Ecnu e cmech ABaserca raszoodpasHoil, To ropopar ob

OOBEMHOI HOJIe KOMIIOHEHTA B I'a30B0H cMeCcH U PACCUYHTHI-
BAIOT €€ AaHAJOTHYHO:

w(koMIoHeHTa) =

Vikomnonenra)
Viemecn)

({koMmoHeHTa) =

ChnenoBaTeabHO,

aonaa (MaccoBasd HMJAM 00BEMHAA) KOMIIOHEHTA
* cMecH — aTo DeapasMepHas BeJIMYMHA, KOTOpasd

MNOKAZLIBAET OTHOINEHHE Maccehl (00BEMa) KOMIIO-

HEeHTAa cMecH K obmeit macce (00 BEMY) cMecH.
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Ao Beerja MeHBIIe e JHHHIILI, I02TOMY €€ Yallle BRIpa-
SKAIOT B IPOILIEHTAX, T. €. YMHOKaA goaw Ha 100% .

Ha OpaKTHKe O04YéHb YAaCTO NPDHXOAHTCH HMETh OeJ10 C
PacTBOPaAMM BellleCTE, [I09TOMY B 3TOM CAYUae HCIOAb3VIOT
MOHATHE «MAaCCOBad A0Jsd PACTBOPEHHOTO BEIeCTBa» Kak
YACTHBIN C.FIY“-IEIIL"I KOMIIOHEHTA CMeCH — pacTBOpAa:

w(pacTBOPEHHOrO BellleCTBA) =
_ m(pacTBOPEHHOTO BeLlecTBa)
. m(pacTBopa) :

Emé oguum 4acTHBIM cJIyVYaeM Q0N KOMIIOHEHTA B CMe-
CH ABJIAETCH J0JIA TIpUMecel, colep:;almmnuxca B obpasie
BemlecTBa. B aToM cayuae A4S HAXOMAEHUA JOJIM YUCTOTO
BellecTBA HYMHO M3 elHHHILI BRIYECTh JOJI0 [IPHMeceii:

w(uncroro emectea) = 1 — w(npumeceii).
PBCCMOTPHM pelmeHHe HeEKOTODBIX THITOBBIX 3alaYy, HMe-
WINHUX NPaKTHYeCKOe 3HAYeHNTe,

3agaua 1. B cocras cyxoil eMeHTHOM cMecH A/ ITYKAa-

LR N N NN 0 L)
TYpPHBIX pabor sxogur 25% unementa u 7H%
necka. Kakyo maccy KamAaoro KoMIIOHeHTa
HYKHO B3#ATh AJs npurororiteduns 150 kr ra-
KOH cMecu?

Hano: Pewenue:
w(memenra) = 0,25 muemenTa) = m(cMecn) x
w(necka) = 0,75 x w(memenra),

m(emecn) = 150 kr m(mnecka) = m(cmecn) x

X w(necka).

m(uemenTa) — ? m(uemenTta) = 150 kr-0,25 =
minecka) — 7 = 37,5 Kkr,

m(mnecka) = 150 kr- 0,75 =
=112,5 kr

HIIH

m(mecka) = 150 kr — 37,5 kr=
=112,5 kr.

Omeem: m(uemenra) = 37,5 kr; m(necka) = 112,5 xr.

3agaua 2. CoctaB npupojaHoro rasa (oOBéMHEIE JOJH):

reeres®® 95% merana, 3% srama m 2% nponana. Ka-
KOH 00BEM KAM(I0T0 KOMIOHEHTA MOMKHO I10-
ayunrts 13 250 M3 aroro raza?

o7
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Hano:
o(CH,)=0,95
o(C,Hg)= 0,03
o(C;Hy) = 0,02
V(np. rasa) = 250 m?

V(CH,) — ?
V(C,H,) — ?
V(C,H,) — ?

Omeem: V(CH,) =

V(C,H,) = 5 M.

Peuwenue:

V(CH,) = V(np. rasza) - ¢(CH,),
V(C,H;) = V(np. raza) - o(C,H,),
V(C,H;) = V(up. rasa) - o(C,H,).
V(CH,)= 250 M- 0,95 = 237,5 Mm%,
V(C,H,) = 250 m*+ 0,03 = 7,5 m?,
V(C,Hg) = 250 M3+ 0,02 = 5 M3,

237,5 M3; V(C,H,) = 7,5 m?;

Sdamaua 3. Kakxoii ob0béM BOAbl Heobxogumo Ao0aBHTH

K D50 r ykcycHOH scceHIMM, MaccoBag A0

VKCYCHOM KHCJIOTBEI B KoTopoil pasHa T0%,
yT00BI IPUTOTOBUTE 4% -il YReye?

Harno:
my(p-pa)=50r
w;(x-Te1) = 0,7
wy(x-TeI1) = 0,03

V(H,0) — ?

Pewrenue:
V(H,0) = m(H,0) - p(H,0),
m(H,0) = my(p-pa) — m,(p-pa),

m(K-Thl)
m,(p-pa) = Wy(p-pa)’

m(k-Te1) = m,(p-pa) * w,(K-THI).

m(k-Te1)=50r-0,7=35r,

35
my(p-pa) = 0,08 1170 r,

m(H,0)=1170r-50r=1120r,
V(H,0)=1120r+1r/Mmn=
= 1120 mu.

Omeem: V(H,0) = 1120 mu.

3anaua 4. CKOJILKO IPAMMOB XJIODHIA HATPHA H BOIbI
HYIKHO B3ATh, 4To0kR npurotoeuTs 600 r du-
3WOJIOTMYEeCKOro PACTBOPA, MACCOBAA JIOJA CO-
JIM B KoTopoM coctasiaser 0,9% ?
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Hano: Pewenue:

m(p-pa) =600 r m(NaCl) = m(p-pa) - w(NaCl),
w(NaCl) = 0,009 m(H,0) = m(p-pa) — m(NaCl).
m(NaCl) — ? m(NaCl) =600 r-0,009=5,4r,
m(H,0) — ? m(H,0)=600r-5,4r=>594,6.

Omeem: m(NaCl) = 5,4 r; m(H,0) = 594,6 r.

agaua 9. Kakyo Mmaccy xenesa MOMHO NOJYYHTE H3
L N N N NN
2,5 T kpacHoro xeneanaka (Fe,04), cogepixa-
mero 20% npumeceit?

Hano: Pewenue:
mipvaoel)=2,5T m(Fe) = m(Fe,0,) - w(Fe),
w (npumeceit) = 0,2 atiag 2« A.(Fe)

w (Fe,0,) = 0,8 i M, (Fe,03)’

m(Fe,0,) = m(pyasi) - w(Fe,04).
m(Fe,0;)=2,61-0,8=2r,

M (Fe,03) = 160,

w(Fe) = % =0,7,
m(Fe)=21+0,7=1,4 .

m(Fe) — 7

Omeem: m(Fe) = 1,4 .

PE[BHUBH,}IHCICTBI:U MNMOHATHA «00JdA» B XMMHWH ABJIAETCH
maccosan donsn ébixoda npodyKma peaxyuu.

MaccoBas qoJas BBIXOJA NMPOAYKTA peakluM —

é 34T0 OTHOIIIeHHMEe MacChl NPOAYVETA, IMOAYYEeHHOTO
NpPaKTHYeCKH, K Macce NPoOAYKTA, PACCYHMTAHHOM
TEOpeTHYECKH.

ml'.l ET
n= - 100%.
mtmp
AHanoruyeo HAXOAUTeA M obséMHan Jdona swixoda
npodykma peaKuyuu:

Vv
n= ‘:pan «+100%.
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IIpn BoccranoBnerun 12,3 r HUTpoDeH3O0Ja
noayuunan 6,5 r aamnnaa. Paccunrailre Mac-

COBYH IOJIH BRIXOAA IPOAVKTA DEAKIIHH OT Te-
OPETHYECKH BO3MOMKHOIO,

Hano:
m(03H5N02} —
=12,3r
mupaxT(CﬁHENHZ} o=
=6,5r

N(C.H,NH,) — ?

Pewenue:
12,3r xr
CeHzNO, + 6[H] — CgH NH, + 2H,0.
1 Moah 1 MosTh
123 r/mons 93 r/mone
12,3r
n(CﬁHﬁN(}z} = m = 0,1 Mmoab,

n(CgH;NH,) = n(C4H;NO,) = 0,1 Mo,

x93 r/Mone=9,3r,
N(CH;NH,) = 02X = 0,609, mn
69,9% . ’

Omeem: n(C,H.NH,) = 69,9% .

Emeé ogaum crocoboM BeIpa)keHHUA KOHIEHTPAIUU pac-
TBOPOB ABJAETCA MOAAPHAA KOHYEHMPAYUA.

>

pacTBopa.

MDJIHPH&H KOHIIEHTpAIIHA — 2aTO0 OTHOIIeHHe
PACTBOPEHHOI'D KOJMHUUYECTBA BEIecTBa K 0DbEMY

- n(BeecTsa)
V(pacreopa)

Hanie BCero MOMAPHYVI KOHIEHTPAIME (MOMAPHOCTE)
BEIPAaXKaiT B MOJL,/JI.

1. 3akoH MoCTOAHCTBA cocTaBa BemecTBa. 2. Huadop-
MAIIMA, KOTOPYI MOKHO MOJYIHTE H3 MOJEKYIAPHOH
popmyasl (popmynsHoii exumannsr). 3. Maccopas n
obséMmuan goaa Komnoxenta B cmecu. 4, Maccosan
0" PACTBOPEHHOTO BelnecTBa. 5. Maccosaa moas
npuMeceii. 6. MaccoBasa monsa NPoIyVKTAa peakiiuH.
7. MoaspHasa KOHIEHTPAITHA,

70



/ §

I R R R R  E R N R R

1. Yro HazeIBaT MACCOBOH NOJIEH 3JIEMEHTA B CJIOMKHOM Be-
wectse? Kak eé paccuureieaior?

2. Yro maseieaoT MaccoBoil (o0wémHOIT) gogell KOMIOHEHTA
cmecu? Kak eé paccunTeisawT?

3. Yro raxoe pona npumeceit? Kak naitru macey (obném) un-
CTOr0 BellecTBa, €CAH HaBecTHa MaccoBas (o0beMHAA) JoMas
npHMecein?

4. He npoHaBoga pacuéTa, VEAKHTE, B KAKOM U3 OKCHIOR,
dopmyner Koropuix Fe,0, u Fe,0,, copepxanue ;xenesa Bbl-
me. OTBeT NOATEepAUTE PACIETAMH.,

5. Paccunrailme MaccoBble J0MHM KajKI0ro U3 3JeMEHTOB B Be-
wectsax: cyabar meau (I1), aurpar smenesa (1I1), arunosbiit
COMPT, [MI0K03A4, AHHJIHH.

6. K 120 r 60% -ro pacreopa sTHI0BOTO cOnupra gobasmnn 40 r
0e3BOLHOIO ITHAOEOTO cOHPTA. BRiuHcInTe MACCOBYI) SO0
STHI0OBOTO CITHPTA B MOJIYVIEHHOM PACTBODE.

7. Ma 280 r 15%-ro pacTBopa HHTpaTa KaJAHA BBINAPHJIH
120 mn Bonsl. BeluHCIHTE MACCOBYIO OO0 COTH B IOJYUEH-
HOM DacTBOpe.

8. 3onoro 585 npobel cogepauT 41,5% mean. Croasko rpam-
MOB YHCTOT'O 30JI0TA COAEPHHT KOILI0 3TOH Npobsl, HMeoIee
maccy 2,8 r?

9. Briuncaure 00BEM KHCIOPOAA, KOTOPLIH MomeT ObITh nO-
avuen ua 450 m? poagyxa (4. v.), ecnn o0LEMHAA A0MA KHCTO-
poaa paeHa 21% .

10. Mz 230 r 80% -ro sTunosoro cnupra 0buio noayydeno 120 a
aruiaena (. v.). PaccunraiTe BRIX0I 9TH/ACHA B IPOLEHTAX OT
TeopeTHYeCKH BOSMOXHOTO.

11. Brraucanre 06béM (H. v.) okcuga cepsl (IV), KoTOpsiil Mo-
sgeT OBITE ToyYeH npH cixuranuy 160 r cepri, cogepskameit
25% pnpuMeceil, ecJH BBIXOJ CEPHHCTOrO Ta3a COCTABIAET
95% or TeopeTHYECKH BOSMOHCHOTO,

12. B 250 s Boge: pacteopiaun 67,2 1 (1. v.) xaoposogopoma.
Boiuucaure MAaCCOBYIO O XITOPDOBOJODOIa B MOJIVHEHHOM
pacTsope.

13. B 120 mn pactBopa cyasara ATIOMHUHHS COASPEUTCH
3,42 r conmu. Onpegeanre MOAAPHVIO KOHIEHTPALIHIO PACTEOPA.

14. Haijigure MonapHyio xoHueHTpanuo 15% -ro pactsopa
CepHOil KMCA0TE maoTHocTRIO 1,1 r/Mi.
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I'maBa BTOpada

XmMnuyecKmMe peaxkLmuu

§ 13 Ilonarue o XUMUYECKOI
peaknuu. Peakiun,
uayuue 6e3 u3MeHeHU A
COCTaBa BeIecTB

XHUMHA U3yYaeT He TOAbLKO CBOMCTEA BelllecTB, HO M npe-
BpAallleHHA 0JHHX BeLIeCcTE B APYrue, CTPEMHTCA UCIIONAb30-
BATE TAKHE [POIEecckl A MOJVYeHHA COEIHHeHHH ¢ HOBRI-
MH, IpPAKTHYECKH NOJIe3HEIMH cBOlcTBAMH,

R
XHMHYecKkasa peaklud, HJIH XHMWYecKoe fBJie-
9 HHEe, — 2TO INpoIecc, B peayJIbTaTe KOTOporo ua
OJHUX BellecTB 00pasywTcA ApPYyrHe BellecTBa,
OTNMIHYaAKINHecd OT HMCXOOHBIX IO COCTaABY HJIH
CTPOEHHIO, a cleoBaTelLHO, H 110 CBOMCTBAM.

Knacendukannio XMMA4YeCKHX peaKIiuil MOKHO IIPOBO-
JHTL IO CAaMBIM PasJIHYHBIM IIPDH3HAKAM.

Hmeerca pocratrodHo Oolbliafd IpyIa pearxuyuil, xo-
mopsie He CONpPosoNIanmca U3MEeHeHUeM cocmasa ee-
wecmas., B HEO!}I‘BHH‘!EGH{}ﬁ XHMMHH E TAaKHM peaRIlHAM
MOKHO OTHECTH Npolecchl B3aUMOINpPeBpaIleHns Pa3iud-
HBIX AJJOTPONHBIX MOAHGHUKADME OJHOI0 XHMHUYECKOTO
JIeMeHTAa.

AnoTpOoNHEIME MOIUMHKAIMAMM, HIH BHI0H3-

» MEeHEeHHMSAMM, Ha3LIBAIOT MPOCThLIE BellecTsa, 00-
pa3oBaHHLBIE OJHMM XHMHYECEKHM 3IJIEMEHTOM,
a4 ABJIeHHe HX CYIIIeCTBOBAHHA HaldbIBAIOT aJIJIO-
TPOIHEeH,
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OdeHE HHTEPECHO, A B HACTOALIEE BpeMs U IPAKTHYeCKH
3HAYMMO, HaIpuMep, NpeBpalleHHe OAHOH AJJOTPOIHONK
MOANDUKALIHH YIIepoia — rpaura B Ipyryio — ajiMas:

C(rpatur) «— C(anma3z).

DTOT mpolece HCMOJB3YVIOT IJIA MOJVYeHNA HCKYCCTBeH-
HBIX armazoB. B 1954 r. yuéHble U3 1abopaTopHy 3HAMEeHH-
TOH aMepHKaHcKon (upMbl «[[MKeHepasa sleKTpHEK» IOJIV-
YHJIK Y€PHbIe KPUCTAJIJIMKH HCKYCCTBeHHBIX ATMAB0B MAac-
coit 0,05 r npu gasnenun 100 TeIC. aTM B TeMueparype
2600 °C, Taxne anMaskl CTOMJIN B COTHH Pas JOPOKe NpH-
poassix. Ho B Teuenue AecsiTH HOCHAEAVIOMIMX JdeT GbLIH
paspaboTaHbl TeXHOJOIHH, MO3BOJAOIINHE NOJAVIHTE B Of-
HOI KaMepe 3a HecKoJIbKO MHHYT 20 r ajmasos 1 Hosee.

CoBpeMeHHO® TPOM3BOACTBO MCKYCCTBEHHBIX AJIMA30B
OCHOBAHO HA UX MOJIVHeHHMH U3 rpadguTa He TOJNBKO IIPH
CBEPXBBLICOKHX, HO M [IDH HU3KNUX JaBjeHunAX. Takue anma-
3bl CpABHUTEJbHO AémieBbl. OHH NpPEeHMYIECTBEHHO HC-
[MONB3YVIOTCH B METANLAVPIUM H MAIIHHOCTPOSHHUH, PANMO-
IEKTPOHHKE M NpubopoCTPOEHHH, reoJIoropasBefke H
rOpHOH NPOMEIILIeHHOCTH.

AnnorponHsie MOANMUKAIIHH CephI:

S(pombuueckan) +— S(naacTUHuecKan)

MBI JOCTATOYHO NOAPo6GHO paccMATPHBAJM paHee (CM.
puc. 76 Ha c. 89).

Hna naubosiee H3BECTHRIX AJJIOTPOIHBIX MOAMGQHMKAILIHT
thochopa BzamMoONpeBpANIEHHA MOMHHO OTPASHTL CJEIVIO-
el cxeMoi:

P(6ensiit) & P(kpacHbIii).

MOJMeKYIAPHAA ATOMHAHA
KPHCTAJNIHYECKAR KPHCTALIHYECKAR
pelIéTKa, penieTka,
thoparymna P thopmyaa P

Hetopuyeckn nepssiM OBLJI0 OCYIIECTBISHO IpeBpale-
Hie Denoro doctopa B KPACHBIH, KOIla HEMeIlKMI anxu-
MUK X. Bpauar 8 1669 r., nelTasgck DONYYUTE TAK HA3ZLI-
BaeMblil (huitococKHil KAMeHs NPOKAJTHMBAHHUEM CYXOTO
OCTATKA MOYM, NOJYYHJI CBReTANIMecA Oesible KPUCTAJLIN-
KH BelllecTBa, HazBaHHoro UM doctopom (oT rped. «Hecy-
muii eser»). IMoayuumrs ua wpacHoro ¢gocdopa Genbiit

s
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MOKHO M B IIKOJBHOI JadopaTopun
(puc. 89).

Besoe onoBo — 210 MATrKHE nja-
CTHYHBIN MeTajan, <C HDTGpth MEL
cTaJKuBaeMca udame Bcero. OgHaKo
IpH MOHH:XeHHH TeMIOepaTyphbl 0HO
MOJKET IPeBPAIIATLCA B cepoe 00~
BO — MOPOLIOK, UMEIIWii Bce CBOMH-
CTBA HEMETANJIOB. BI'DT npomnecc Ka-
TANWUZUPYETCH CAMHM CepeIM 0JI0-
BOM: OOCTATOYHO INIOABHUTECH BCero
JIMING OAHOM NBEIJIMHKE ceporo 0JI0Ba,
KaK HAYMHAETCH Peakliud, KOTOPYIO

Puc. 89. [Toayuenne YiKe HeBO3MOMHO OCTAHOBHUTE. [Ipn
Besnoro docdopa aToM Hajenue ua benoro BaecTAmIero
H3 KPACHOTrO MeTajJja npeBpallaeTcsa B cepblil He-

BapauHblil nopomok. Takoit nponecc
HOCHT 00pasHoe HABBAHHE «0JIOBAHHON YYMbl»,
HmenHo BaauMoIpeBpallleHHe AJJIOTPONHBEIX Moaudgmu-
Kamuit onoga:
Sn(benoe) & Sn(cepoe)

crajo npudynHoi rudenu axcneaunuu P. Cxkorra, neiras-
merocsa B 1912 r. noxkoputs Kiubiil noawce., IxKcne ummna
P. Crorra HcHoAB30BANA NIA XPaAHEeHHUA MNPOAVETOR H Ke-
pOCHHA KeJe3Hele KAHNUCTDHI, 3anasHHble oJoeoMm. Ha
CHJIBHOM MOPDO3€ OJIOBAHHBIN HDHHGI‘::'[ pacceiiancHa, 1 3Kc-
neauIlMA ocranack 6e3 TOIIHEBA.

Jlns MHOTHX IPYIHX XMMHYECKHX 5JIeMeHTOB TAKKe Xa-
pakTepHo spjenue annorponun. Tak, kuenopoy obpasyer
nBe Mmogupuranuu — xkucaopos O, u ozon O,. IlpeBpaine-
HMEe KHCJI0PoJa B 030H NIPOHCXOJHUT B HPHPOJe IIPH I'po3ax
(puc. 90). BneuaTiéHubIe 3THMH IIPHPOAHBIMH ABJIeHHAMM
IIo3aThl HEPEAKO JONVCHEAKT XHMHYeCKHEe HeTOYHOCTH TH-
na: «B Bozayxe maxjo rpoaoii». A maxHeT-TO He I'po3oii,
a o0pasymoiuMca B peayibTaTe eé 030HOM (B mepeBoje C
rpedyecKoro «030H» M 03HAYAET «TaXHYIIHI» ).

O Guosorumyeckoil poJH 3aIUMTHONO 030HOBOT'O 3KpaHa
3emuu BeI yike sHaere, [lepes uenoBeyecTBOM CTOUT HACYIIL-
Has 3aJavya COXPaHHUTL 8TOT M HU3HeobecneuNBAKIIHI 9K paH
OT paspylnieHHs, TAK KAK ¢ KOCMHYECKHX CIYTHHUKOB IIpH-
XOJAT TPeBOYKHLIEe (PAKTHI 00 YMeHBLIIeHHH TOJIIIHHEI 030-
HOBOIO CJI0A aTMoc(ephbl — TAK HA3LIBAEMBIX 030HOBBIX JIbI-
pax, KoTopkie Ha pucyHEKe 91 nokasaHsl ODenBIM [BETOM.
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Puc. 90. [1pu rposax B atmocdepe Puc. 91. OzonoBsii co1oi 3emMin
M3 KHeaopoaa odpasyeTes 030H (thororpadmsa co cnyTHHEA)

O30HOBBII IIKUT NJAHETHl pa3pyuiaeTcs OKCHIAMH a30-
TA, COeIHHEHHAMH XJopa #u (Topa, NONAIamIiUMI B aT-
Mocihepy B pea3yasTaATe pacnajaa (peoHOB — BeIIeCcTB, KO-
TOPEIE IIHPOKO NPHMEHAT B XOJOJAMIBHLIX YCTAHOBKAX U
napproMepHO-KOCMETHYECKHX cpencTBax. B Hacrosmnee
BpeMdA I[IPHUHATA MeXIYVHAPOOHAA ONpOrpaMMAa, COMIACHO
KOTOPO# (DpeoHbl 3aMeHATCA Ha IpyIrUe, MeHee paspyliIu-
TeJbHBIE IJH 030HOBOTO HIMTA XJIAJATEHTHI.

O30H u Kuciaopoj, OVIVYHM NPOCTEIMH BelllecTBaMHu, 0b-
PA30BAHHBIMHY OJHUM XHUMHUYECKHM DJeMeHTOM, TEM He Me-
Hee obnagamT pasHbiMi cBoiicTBamu. Kucnopojg e umeer
aanaxa, a 030H naxHer cBemecTsio. O30H, B oTaAHYME OT
KHucaopoaa, OakTepuIuaeH, 4To HCIOOJAL3YIOT Aad obeaza-
paskuBaHMA MOHUTHLEBOH BoAbl (030HUpOBaHHe Oe3BPENHO
IJ1A 3H0POBLA YEJ0BeKA, B OTIMYHE OT XJODHPOBAHUA).

Ozon — ropasmno foJsiee CHIBHBIH OKHCIHTEeb, YeM KHC-
JIOPOD, IIO3TOMY OH SHEPrUYHO ODecIBeuMBAET KPACKH,
oKHcafAeT cepebpo, paspyliaeT oOpraHHYecKHe coeJHHe-
HMNA. HOGJIEI[HEE CBOHCTBO II03BOJIAET HCIIOJAB30BATHE €I'0
oA YCTPAHEHMHA HENPHUATHBIX 34I1aX0EB, T. €. Ie30J40pHUpo-
BAHHA NPOAVKTOB MHTAHMA,

HT&R, nojgee eéM MTOTH.

OnHoll 13 NpUMYNH MHOrooOpasufA HeOpraHUYecKHX Be-
IIECTB ABIAETCA AJIOTPONMA, KOTOpasa MoOMeT OLITE 06V-
CJIOBJIEHA:

1) pasnUUYHBIM COCTABOM MOJIEKYVI IIPOCTBIX BEIeCTB
(annorponus kucnopoga: kucaopoa O,; ozon 03);

2) pasJIH4YHBIM KPHCTAJJIHYECKHM CTPOeHHeM AJLIO-
TPONHBIX MoAM(pHKaNWII, HaNpuMep, Bece MoAM(pHUKAIINH

s
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Puc. 92, I'padhur ¥ anMasz — [ABe ANJOTPONHBIE MOAMMDHEALHHA
yriaepoja

VYraepoga HMEemnT ATOMHVI KPHCTAJIIMYECKYH) DPEIIETHY,
HO y ajMaza oHa — o0BEMHAaA TeTpasapuUecKas, a y rpa-
dura — caoucras (puc. 92), noTOMY TaK HENOXOMKH CBOMH-
CTBa anMasa u rpadura.

B oprannueckoii XMMHH TAKe M3BECTHEI PeaKIluM, KO-
TOpBIE NpoTekaT 0e3 U3MeHeHHUA cocTaBa BelrecTs. Oue-
BHIOHO, BBl BCIIOMHHJIM, YTO TaKHe peaKIMH NPDHBOIAT K
obpaszorannw nzomepor. Hanomunm:

- ™

H30OMEephl — 3TO BELIeCTBA, HMeIUe 0JHHAKO-
é BB cOCTaB, T. €. OJAHHAKOBYID MOJIEKVIAPHYIO
thopMmyiy, HO pasHoe CTpOeHHe, a4 CAeNOBATE/b-
HO, M pasHble CBOHCTBa. SIBNeHHe CYIIeCTBOBA-
HHA HM30MepoB HAa3BIBAIOT H30MepHeH, a peak-
WK B3AHMOIIPEBPAIIEHHA H30MEPOR — peaKiu-
AMH H30MEpPH3alHH,

L.

Hanpumep, Ans NOBLIIIEHUA KavecTea OeH3nHa (Tak Ha-
3bIBAEMOI0 OKTAHOBOrO 4YHC/AA) B NPOMBIIIJIEHHOCTH HC-
MNOJL3VIOT Ipollece pupopMHHTA, OCHOBAHHEIH B TOM YHCJIE
H Ha peakIHAX H30MepH3allui, HanpumMep:

CH;—CH,—CH,—CH,—CH,—CH,—CH; —
H-TelnTaH
H3(|3
—s CH,—C—CH—CH,,.
I
H;,C CH,
2,2, 3-rpumernndyran
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Hszomepusa — eme ofHa M3 NPpHYMH MHOroodpasusa xu-
MHYECKHX coeJnHeHHI,

H annmorponusa, ¥ U30MepHs NPEKPACHO HILIIOCTPUPYIOT
B3aMMOCBA3L (uaocopcKUX KaTeropuii opMel U cojep-
#aHuA. KoHeuHo Ke onpenenAwIiniM ABIAETCA coAepKa-
HUe, HO U (popMa He NMACCUBHA: OHA, B CBOIO ouepelb, aK-
TUBHO BAMAET HA cojlep;xaHie (CBOMCTBA KOHKPETHRIX AJl-
JOTPOIHBIX MOAH(HKAIIHIT).

1. XuMHYecKHe Pearknii, HIIH XHMHYeCKHe ABJIeHHA.
2. Annmorponua. ANNOTpOoNHBIE MOTHOHKAIIHNH HIH
BHIOH3MEHEHHA YIaepoma, cepsi, docdopa, 0I0BA H
Kncaopoaa, 3. Haomepsr, Haomepua, 4. Peakuun uao-
mepuzanuu. 5. [IpuumMHEl MHOroo0OpAZHA BeLIECTE:
AJLIOTPOIHA H H30MePHA.

F 1

ae86 000 00

1. Kakne apaennda HARIBAIOT XHMuYecKHMu? Yem oun oTan-
HAWTCS 0T PUaHYeCKHX T

2. BenoMHEUTE H3 KYPCA XUMHH OCHOBHOI NIKOJL IPDUIHAKHA U
VCIOBHA TedeHWd XHMHYecKux peaxnuit. [Ipusesute mpn-
MEepBL.

3. Yro rakoe anaoTponus; ALI0TPONHEE BHAOHIMeHeHIA T

4, Kaxosr! npuunsasl anidorponun? [Ipueegnre npuMepsl,

5. CpaBHHTe CBOMCTBA 1 CTpOoeHHS aJlJIOTPOIMHBIX MOI[HQ)HKH'
umit poedopa. Kaxkne NpHYHHL] BEI3BIBAIOT AJMOTPOIHIG 3TO-
O 3NeMeHTa?

E. Ha oOpHEMepe AJIJ0OTPOIIHHE OJ0Ea NOKaAMHTEe O0THOCHTEeIb-
HOCTE JeJIeHHA JIeMEeHTOE Ha MeTAJJEl H HEMeTAJBIL.

7. PackpoiiTe HA KOHKPeTHBIX NPHMEepPAaX AJIIOTPOINNHA M H30-
MepHH (pnocoeKHe KaTeropi# (JOpMEl H COMepiRaHiA.

8. IlpegnossuTe CEOM HPOSKTEI [0 COXPAHEHHIO 030HOBOTO O~
fAca 3eMIH.

9. PackpoiiTe polb OPAKTHEH KAK HCTOYHHKA MO3HAHHA H
KPHTepHA HCTHHEL. B uéM oHa npoABiafeTcA B CTAHOBICHHH
IlepHogHYECKOTO 3AKOHA H TEOPHH CTPOEHHA OPraHHYecKHX
coeTHHeHH?

7
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§14 Kinaccubuxanus
XHUMHUYECKUX peaKkiuu,
IIPOTEKAIIINX C UBMEHEeHUeM
COCTaBa BEeIeCTB

Knaccnpukanmio xXuMHYeCKHX peaknHil, NpoOTeKaio-
IIHX ¢ H3AMEeHEeHHEeM COCTABA BEI[eCTBA, MOXXHO IIPOBOANTH
o CAMBIM DA3JIMYHBIM IIDHM3HAKAM.

Yueno ¥ cocTaB peareHToB
H IPOJAYKTOB PeaKL MM

Peaxuuu coefHHeHNS — 5TO PEAKIIHH, B Pe3yib-
TATEe KOTOPBIX M3 ABYX u Ooiee BeimiecTs obpaay-
eTcs OJHO CJI0KHOe BelllecTBO.

B neoprannveckoit XMMHUH BCE MHOroobpasue peariuii
coeHHEHHA MOMKHO PacCMOTpeTh, HAlpuMep, Ha GJ0Ke pe-
AKIHE NOJVYeHHA CePHOH KHUCJI0THI H3 CEPLI.

1. Monyuenne oxcuaa cepsl (IV) — ua ABYX NpocThIX Be-
mecTe obpaayercs 0HO CJA0MHOe:

S+ 0, =850,.

2. INonyuenne oxcnaa cepul (IV) — u3 npocToro 1 caox-
HOTO BellecTB 00pasyercsa 04HO CIA0MKHOE!
VolOs, tip
250, + 0, ———— 280,.
3. Ilonyuyenne cepHOM KMUCIOTHI — M3 JIBYX CJI0KHBIX Be-
1ecTE 00pa3yeTcHa 0/THO CA0KHOS:

SDa -+ H20 o= H2804-

Mg! BeIOpanM 5TOT IPHMED HE TOJBKO HOTOMY, YTO OH
MAKCHMAJBHO MLTIOCTPUPYET NAJUTPY PeakIuii coeuHe-
HHA, HO TAKYKE M IOTOMY, YTO NPOAYVKT 3THX peakuuil —
cepHad KHCJIOTa — ABIAETCHA «XJ1eboM XHUMHYECKOH npo-
MBIILTIeHHOCTH » (pue. 93).

B opranuueckoil XMMHHM peaKIMH COEIHHEHHH HMEIT
BHEEH(hHRY B HA3BAHHMH, KAK BbI NOMHHTE, HX HaA3BLIBAKHT

g
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Hpyrue obaacTi Y aobpenns

30% 30%

OunecTka 5'-1/“ M
MeTAaNIa Waioviiasin 8“/@ 1 1 % GP:B:,:J:::

Bonoknra Kpacku

Puc. 93. [Ipumenenne cepHoil KHCIOTHI

peakluAMHY NpucoeliHednud. Beé muHoroobdpasue TaKUX pe-
AKIIMH MOMKHO paccMOTpeTh Ha MpuMepe DI0OKa peaxkiui,
XapaKTepPU3YIOIINX CBOMCTBA HEIIPeIeJIbHBIX COelHHeHHIH,
HaNpUMep 3TUITEHA.

1. Peakuus ruipupoBaHHS — [IPHCOEAWHEHHUA BOJO-
pojga:

CH,—CH, + H, {5 CH,—CH,,.
aTaH

2. Peaxnusa rupaTaiiy — IIpHCOeJHHEHHEe BOJLI:

CH,~CH, + H,0 —2f%:! , CH,CH,OH.

ATAHOT

3. Pearnua noiuMepHaanuu:

nCH,=CH, —£'5 (—CH,—CH,—),.

INOJIHITHIeH

Pealmun pasiodxeHHda — J9TO peakluH, B pe-
3yJAsTaTeé KOTOPBIX H3 OJHOI'O CJIOMHOIO EBellle-
CTBa oﬁpaaye'rca HeCKOJIEKO HOBEIX Bell[eCTE.

B Heopranuveckoil XMMHM Bcé MHOroobpasue Takux pe-
AKIMH MOMKHO paccMOTpeTh Ha 6JI0Ke peaKknuii mojyuyeHua
KHCI0poja 1abopaTopHBIME criocobamMu.

g
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Puc. 94. [logyuenie KHCIOPOLA PASI0EKEHHEM OKCHIA PTYTH

1. Paznoyxxenne okcuga pryTH (1) npu Harpepasum:
2HgO = 2Hg + 0,7.
Hmenno stuMm coocobom Jxx. Ilpuceran Brepssie moay-

uuJI Kucaopon (puc. 94).

2. PasznoxxeHune nepokcuia sogopoaa (puc. 95):

2H,0, = 2H,0 + 0,T.
3. Paznoxenue nepMaHraHaATa KaJWuA [IPH HAPeBAHMH:
2KMnO, = K,MnO, + MnO, + O,T.

B opraEnvecKol XMMHH peakIlM{ Pas3jIOyKeHHsA MOMHO
paccMOTpeTh HA NPHMepe MX «AHTOHHMOB» — pearinil
NpHCcOeIHHeHHA: AerHAPHPOBAHUA 3TAHA, AEerHIPATAIIANA

aTaHOJA, AENOJUMEPHIAlHH MMOMHATHIeHA (Fanuwiume
YPasHeHUA pearkyuil cami).

Peaxnuu zaMemeHnus — 5T0 Peakilii, B Pe3yJib-

9 TATE KOTOPHBIX ATOMBI IIPOCTOrO BEIECTBA 3aMe-
LIAT ATOMbBI OAHOTO H3 3JIEMEHTOB B CJ0:KHOM
BEeIlecTBe.

B Heopranmdeckoil XMMHH OPAMEPOM TAKHX IIPOIIECCOB
MOMKeT CIAYXKHTHL O0J0K peakiiuii, XapaKkTepHU3VIOI[UX, Ha-
IIpHMep, EBDﬁCTB& MeTaJal0B.

1. BaauMogeiicTEHEe IIEJOYHEIX M IETOYHOZEMEJbHBIX
MeTaJJI0B ¢ Bomoil (puc. 96):

2Na + 2H,0 = 2NaOH + H,T,
Ca + 2H,0 = Ca(OH), + H,T.
2. BaaumMomelcTBUE METAJIOB ¢ PACTBODAMH KHCIAOT

(puc. 97):
Zn + 2HCI1 = ZnCl, + H,T.
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Puc. 95. PaznomkeHHe NepokcHIA Puc. 96. Baanmogeiicreie
BOAOPOAA IPH BHECEHHH KATATH3ATO-  HATPHA ¢ BOAOH, B KOTOPYIO
pa — oxcuga mapraana (IV) nobaenen eHondTATENH

3. BaaumopmeiicTBHe METANJIOB € PACTBOPAMH CONel
(puc. 98):
Fe + CuSO, = Cu + FeSO,.

4. Memaanromepmuna — BblTecHeHHe Golee AKTHBHBI-
MH METAJLJIAMY MeéHee AKTUBHBIX U3 HX OKCHI0B (puc. 99):

2Al + Fe,0, = Al,0, + 2Fe.

B opranuueckoil XUMHH, IPeJMeTOM H3VUSHUA KOTOPOH
ABJAKTCH HE NPOCThIe BelllecTBa, A COeJHHEeHHHA, peakIiiHK
gaMeNnieHnda UMenT cBow crnenupury. Hanpumep, HuTpo-

Ca Mg Zn Cu

Briyrennemasncs

Melb R

"
Heneso \r\\
5@: HCI o == HC]} = i = -
&?’. & -:_E =N = ! =
e a= -5 -= y ]
o'l = e Pacteop Pacreop
% ﬁ° 7 ;;‘ ﬁL ! H_I cyianaTta cynsdarta
mems (11) smeneaa (11)

Puc. 97. OrHomenue colsHON Puc. 98, Peaxnusa saMeinenmns
KHCJIOTHI K PASJHYHBIM MeTAN- MeIH B € pACTBOPE MKeaes0M
JAM

/a7
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Pue. 99. AmoMAHOTEDMHAA Puc. 100. O6paszoBarne ocaj-

xa moguga ceuuna (II) B pe-
AVILTATE peaknuH obMeHa

BaHHe GeH30JIa — peaKI WA, KOTOpas NpejllecTBYeT MoJay-
HeHHI AHUJIMHAL

CgHg + HNO; — CGHNO, + H,0.

Peakuuun odMeHa — 3TO peaklliH, B KOTODBIX
JABa CJIOMIHBIX BellleCTBA obMeHNBAIOTCA CBOMMH
COCTABHBIMM YACTHAMIM.

IJTH peaKIlMM XaApPAKTEPH3YVIOT CBOMCTBA B MEPBYVI0 Oue-
pe/ik 3eKTPOJUTOB B B PACTBOPaX NPOTeKAaloT M0 NPaBuay
Bepronne, T. e. moabko 8 mom cayvae, eciu 6 pesyibma-
me ofpasyemca ocadok, 2a3 uau maaoduccouyuupyouiee
sewiecmaeo (Hanpumep, 6oda).

1. Tak, B peayarTaTe peakiun odMeHa Me 1y PACTBODA-
MH HOAUIa HATPpUA U HUTpaTa ceuuia (1) o6pasyerca kpa-
CHUBEIIl 30JIOTHCTO-3KENTHIH ocagok wnoauaa ceuHma (II)
(puc. 100):

2Nal + Pb(NO,), = PbL,| + 2NaNO,,
Pb2* + 21" = Pbl, .

2. Ecsin B pacTBOD KHCJIOTHL IPHJINTE PACTBOD, CONEepHa-
II.[Hﬁ Ka{JﬁOHaT'HOH, TO MOMCHO 3AMEeTHTE 05]}33GBHHHE rasa:

Na,CO, + 2HCl = 2NaCl + CO,T + H,0,
2H* + CO%~ = H,0 + CO,T.
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3. Benm K pacTBOpy 1enodu AodaBUTh HECKOJLKO Ka-
nenae (perondrantensHa (OKpacka cTaHeT MAJIMHOBOI), a 3a-
TeM HNpPHJIHTE KHCJIOTEI, PACTBOD GﬁECHBETHTCH, TaAK KakK
NPOU3OHIET peaKyua HeUmpanu3ayuu:

OH- + H' = H,0;
cpega cpezna cpena
menoyHaa KHCJIAOTHaA HE‘ﬁTpﬁJ’thﬂﬂ
CH,COOH + NaOH — CH,COONa + H,0,
CH,COOH + OH- — CH,CO0" + H,0.

BreineneHnne HIIH NOIJIONIEHHE
TeIJIOThI

Pearmum, MIpoTeRamnimue ¢ BblIeJeHHeM TeILIo-
TEI, HAZEBIBAKT IK30TePMHYECKHMH.

YacTHEIM caydaeMm B3K30-
TEPMHUUECKHUX Deaknuil ABIA-
I0OTCA peakiiy IopeHuda —
AKIOTEPMHYECKHE DPeaKIHUH,
NPOTERAKIITHE ¢ BhIJeIeHHEeM
ceera (puc. 101):

2Mg + O, = 2MgO + @,
CH, + 20, = CO, + 2H,0 + Q.

Muorie peaknnui coeJHHe-
HHUS NPOTEHAIT ¢ BhIJEJIeHH-
M TeIllJIOTEI.

HzBecTHBIM BAM HCKJIO-
JeHHeM ABJIAeTCHA peaKlHsA
coeJHHEeHHNA a30Ta ¢ KHCJIOpO-
noMm B oxkcupg azora (11), koro-
pas NpoTeKaeT ¢ IoIVIONIeHH-
&M TeIllJa0OThI:

N, + 0, 2NO0 - Q. Puc. 101, lNopenne maraus

123
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Peakmumn, IpoTeKawIlnie ¢ MorIoleHneM Tello-
ThI, HA3BIBAKT 3HIOTEepPMHYSCKHMH.

CnenoparenbHO, peaknusa cHHTe3a okcuga azora (II) or-
HOCHTCH K 3HIOTEDMHUYECKHNM PeaKIIHMAM.

Peaknuu pasnoskeHuA (XUMHYeCKHe AHTOHHMEI peak-
IIMAM COe[HHeHNA), 3a HeDONBIINM HCKJIIOUYeHHeM, ABIA-
HOTCH SHA0TEPMHUYECKHMH,

Hanpumep, 003U U3BLCTHAKA — 3HJIOTEPMUYECKAN pe-
AKIINA:

CaCO4; =Ca0 + CO, - Q.

CxeMaTHYHO B3K30- U SHAOTEPMHYECKHE PEAKIIMH IIpe-
cTaBJIeHsl Ha pucyHKe 102,

Tennory, KoTopasi BeIlefseTCs WK IIOTJIOMAeT-
cs B pe3aynbTaTe XMMHUYecKoll peaxkIMH, HasbiBa-
0T TelaoBbIM 3t dexTom.

ninoBoH adpexT peaki MM, HASLIBAIOT TEPMOXH-
MHYEeCKHMH.

’ XuMHYeCcKHe YPABHEHHA, B KOTOPLIX YVKA3aH Te-

Hanpumep, ropeHue yriepoja B KHCJIOPOJIe — 3K30Tep-
MuuYecKui nponece. TertoBoi apdeKT peakiiue COCTABIA-
er 410 g,/ Monk:

C + 0, =CO, + 410 x][[%.
HBPHHPKPGB&HH\B aTaHa — peaKlIMd sHIOTepMHYeCcKAad,
eg TepMOXHMHYEeCKOe YVPABHEHHUEe HMeeT BHI.
C,Hg — C,H, + H, — 207 x]Ix.

I[TonaTHO, YTO ecau peakKliusa CuHTe3a oxcuma azora (II)
AHIOTepMHYeCKad, TO ero pasjoieHHe — 3K30TepMHYe-
CKHIi Ipollecc ¢ TeM ke 110 BeIMYNHe, Ho 00paTHLIM 110 3HA-
KY TeIoBeIM aperToM:

N, + 0, = 2NO — 90 &[T,
2NO =N, + 0, + 90 g ]Ix.
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JKIoTEpMHYecKan JHIOTEpMHYECKAA

peaKIHa peaKiua
i ;'-_. e i e
Temnora <s===| - - |==@- Tapnora Tensora = <= Tennora
e e —_— s
Tenmora Tennora
a) 0)

Puc. 102, CxemaTnunoe usobpakeHne peakiiHil: @ — sKaoTepMuYe-
CHOH; 0 — BHAOTepMHYeCKOi

B peanbHBIX YCJIOBHAX 3TH B3aMMHO IPOTHBOIIOJIOMHEIE
[poIecehl NPOTEKAT OJJHOBDEMEHHO,

IlonpobHee Takue peaKIHH MBI OVIeM paccCMaATPHBATH
B § 16, xak u Apyrue KinaccH(pUKAIMA XHMHUYECKHUX peak-
IJ,,HﬁZ: IO HMCIIONBE30BaAHHMED KEITE.JIHBELTDPE, o H3MeHeHHHK)
cTeleHeil OKHCJIeHUA 3JIeMeHTOB, 00pas3yoIIHuX BellecTsa,
u Ap.

XHMH'—IECRHE peaKOIHH CJegyeT OTJIHYATE 0T ANEeDHBIX
peaknuii — MpolneccoB NpeBpanieHus ATOMHBIX Ajep B pe-
BYJABTATE UX B3AUMOAEHCTBHA ¢ APDYIHUME AADAMH MM /18-
MEHTAPHBIMH YacTHIaMu. Hanpumep, nIpeBpalieHHue aJi-
MMHHHWSA B MATHHI;

13 Al + 1H= Mg + jHe.

1. Peakunn coeamHeEna. 2, Peakmun coeqwHeHMHA,
NPOTEKAIOINE MPH MPOHIBOICTEE CEPHOH KHCJIOTHI.
3. Peakuuu IpHCOEINHEHHSH, XaPaKTepPH3YIOLIHe
cBoiicTBa sTHaeHa. 4. Peaknuu paznokenndn. 5. [Tomy-
YeHHEe KHcJopoaa B madopatopun. 6. Peakuun zame-
meHnA. 7. Peaknmun aMeleHnsa, XapaKTepH3yIoiHe
cBoiicTBa Merajios. 8. Peaxuun oomena. 9. Ipaeuno
Beproaae, 10. Jx3o- u sHAOTEPMHYECKHE PeaKIHH,
11. Temosoi adperT xXuMudeckux peakuuii. Tepmo-
XHMHYeCKHe YpaBHeHHA.
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1. Ha xaxue THOBI JeJAT PEAKIIHA N0 MPHIHAKY «COCTAB H
YHCI0 PEeAreHTOB ¥ OpoIVETOR pearimnne? [lpueegute npn-
MephI YDABHEHHH DEAKRIIHHA KA I0T0 THIIA.

2. Yro Takoe peaknuu coeguHeHnA? C KAKHM TeNI0BEIM 3th-
dexTom oHH nporexanTt? [IpuBegnre npHMepnl YpaBHeHHIH
peaxiuii coeIHHeHHA.

3. Yro Takoe pearkunu pasmoxesuna? C KaKHUM TeILIOBRIM ad-
derrom o nporexawT? [lpueegnTe npuMeps ypaBHeHHH
PEARIIHI PA3IOKeHHA,

4. Yem xapakTepH3yIOTCH PEAKINHN 3aMEIIeHHA? SalHiinTe
OI0K VpDABHEHHH pPeAKIHH 3aMeN[eHHAA, XAPAKTeDHI3VIOIMIHX
CBOMCTEA TAMOTEHOB,

5. Cpopmyaupyiire npasuao Bepronne. IponnnwocTrpupyiite
erc YpABHEeHHAMH pearnuii: a) A MypPABLHHON KHCIOTEHL;
6) Ans cepHOM KHCIOTHL.

6. BanumnTe TEPMOXHMHYECKOE VDABHEHHe DEaKIHH Tope-
HHA METAHA, eCJH H3BEeCTHO, 4TO HpH cropasmu 5,6 i1 aroro
raza (H. v.) eeigensercea 225 w3 TennoTsi.

7. lpu coepgraennn 18 r ATlOMHUEHRA B KHCI0POAE BEASIAETCA
547 gl rennorer. CocTaBpTe TEPMOXHMHYECKOE VDABHEHHE
ATOI pEAKITHH.

8. [1pu cropaunn T r atunena seigenserca 350 xllx TemwmoTe.
OnpegennTe Termmoeoil aduperT peakiinM.

9. TEPMOXHMH‘IEERDE YpPaBHEHHE DEAKIIHH IMOJHOID CTOPDAHHA
aneTHIeHa:

2C,H, + 50, — 4C0, + 2H,0 + 2610 x/Ix.

BEIYHCIHTE KOJMHYECTBO TEIMOTHI, KOTOPAA BRIJETASTCA TIPH
cropasun 1,12 1 aunernnena (H. v.).

Cxkopoctsb
§ 15 xumuueckoit peakinuu

HMapecTHo, 4TO OJHN XMMHYeCKHEe PEAKIHH IIPOTEKAIOT
33 J0JH CEKVHIbI, ApYyrie e — 3a MHMHYTHI, Yachl, JAHH.
Hanpumep, npakTHYecKH MTIHOBEHHO IIPOTEKANT pear-
UM, KOTOPhIE CONPOBOXKAAIOTCH B3PLIBOM: OpeHMe Iopo-
Xa, BOCILIAMeHeHHe ropoYeil cMecH B JBHUTraTese BHYTDPEH-
Hero cropaHma astromobuas. [Ilpu cauBaHUM pacTBOPOB
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xJjgopuia dDapud U cepHOM KUCJIOTH MIHOBeHHO obpasyerca
Denbli ocagok cyabdara Dapusa:

BaCl, + H,S0, = BaS0, | + 2HC.

Haobopor, kopposus xenesa (piaBlieHHe) HAST TakK
ME/IJIEHHO, YT0 VBHAETh €€ MPOAVKT MOMKHO JUIL 110 UCTe-
YeHHH JJITUTEeJILHOTO BpeMeHH,

Opna u Ta 'Ke peaKIIMs MOMKeT B OJJHMX YCJIOBHUAX IPO-
TeKaTh OBICTPO, a B APYIHX — MeaneHHo. Hanpumep, npo-
lecc oOKMcIeHHA cepefpa MAM MeIHW Ha BO3JAyXe TAHeTCH
rogamMi, a4 B NPHCYTCTBMH 030HA NPOXOAHT Ype3BblYailHO
BrICTPO.

Yro0bl XapaKTepHU30BaTh OLICTPOTY NMPOTEKAHMA XUMH-
YEeCKOIl peakiiiy, MCHOJb3VIOT HOHATHE «CKOPOCTh XHMH-
YecKoi peakiiuu» (eé o003HAYAT JAaTHHCKOH OVKBOH U).

CropocTh XHMHUYECKOH peakmHuH — 5T0 H3MeHe-

9 HUe KOHIEHTPAIUK OAHOI0 U3 PearupyIIIuY Be-
IIEeCTB UM OJHOTO U3 IPOAVKTOB PeaKIlii B eIu-
HHANY BPEeMEeHH.

CropocTs peakMi MOKHO HAWTH 110 (hopMy e

v= :I:Cz—"'lcl = :|:£?
ty; — At
rne C;, u C, — MONApPHEIE KOHIEHTPAIUH PearupyIOmux

UM 00pa3VIOILIHUXCA BEIIecTE COOTBETCTBEHHO B MOMEHT
BpemeHu ¢, u t,. Eciu cKOPOCTh peaknuu XapakTepusyior
H3MeHeHHeM MOJAPHOH KOHIEeHTPallu MCXOAHLIX (pearnu-
pywomux) semects, 10 C, < C; (KOHIEHTPALMA HCXOJHOTO
BenlecTea yObIBaeT Mo Mepe nporexkaHusa peaxknumn). Tak
KaK CKOPOCTh pPeakIlMy MMeeT MOJOMKHTENbHOe 3HaYeHne,
nepen apobbio cleAveT MNOCTABHTL 3HAK ¢MHHYC». Ilpm

OIpegeeHHH CKOPOCTH pPeaklliH [0 BO3PACTAIOIIEN KOH-

IEHTPAIIME 00PA3YIONIUXCA BellecTs BeJIHYnHAa Apodn AC

At
ByIeT NOoJIOMKHTEeILHOM.
KoauuecTBo BemecTBa (MOJB) B efHHHLE 00LEMA, KaK
Bbl [IOMHHTE, HA3LIBAIOT MOAAPHOU KOHUeHmpayueil

BemecTBa. Bé uaMepsaioT B MoIE/ 1 (KMOIL/ M3, MMOJIE/M).
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Tak kak BpeM#d U3MepPAIOT B CEKYVHAAX (MUHYTAX, Hacax), TO
IUHHUILI CKOPOCTH XHMHYecKOoH peaknuu: 1 mosns/(ma-+c);
1 kMmoab/(M? « MUH) M T. 1.

CnenoBarenbHo, 4ToDBI OOpeleldTh, ¢ KAKOH CHOpO-
CThIO NPOTEKAET XUMHUYECKAA PEAKIHA, HYKHO 3HATh:

a) KaKoe KOJHYecTBO BellecTBa (Mons) obpasyeres (1A
NPOAVETA PeariiMi) WK pacxoayvercs (A8 MCX0OJIHOTIO Be-
1ecTBAa);

6) 3a KaKkoe BpeMA NPOMCXOJNUT 3TOT IIPOILece;

B) B KakoM 00'b€Me NIPOoTeKaeT peaKilud.

3HaAHMEe CKOpOCTEeH XUMHYECKHUX DEeAKIHH HUMeeT 0UeHb
foJabinoe NpakTHYeCKOe M HayuyHoe 3HauyeHnue. Hanpumep,
B XHUMHUECKOH NpOMBILILIEHHOCTH OT CHOPOCTH XHMHYe-
CKOIl peaKIlHM 3aBUCAT DPA3ZMephI, NPOM3BOAUTENLHOCTh
annapaToB, KoOJMYecTBO BhipabaThIBAEMOro NPOAYKTa H B
HOHEeYHOM CUéTe 3aprarTra p&ﬁﬂTHHKOB H cebecTOMMOCTE
NPOAYVKILHH.

Paszgen xuMuy, U3y4alOUMil CKOPOCTE XMMHYECKHUX pe-
AKIHMII, HASBIBAKT XUMUYECKOU KuHemukxol. 3Has eé
3AKOHEI, U&JIOBEK IOJIVUIAET BOSMOMHOCTE VIIDARIATE CHO-
POCTHEI) XHMHYECKHX IPOLECccoB.

IIpu paceMoTpeHHHE BOIIpoca 0 CKOPOCTH peaKIlHHu Heob-
XOAMMO MOMHHTB, YTO PEAKIHHM AelIAT HA NOMOTreHHBIE H
réTepoOreHHBIE,

Fa b

Peaknui, KoTopbie NPOTEKAaT B OAHOPOAHOI
é cpene (HeT DOBEPXHOCTH PAa3AeNia MeXIY pearu-
PYIOIIMMH BelllecTBAMH), HAIpUMep B CMeCH ra-
30B MJIK B PACTBOPAX, HASBIBAIOT FOMOTeHHBIMH
(oT rped. «roMo» — paBHBIi, OMUHAKOBLII).

NPOTEKAIT MEKIY BEelecTBAMHM B HEOAHODOA-
HOil cpefle (ecTh MOBEPXHOCTH pasjiena Mexkjay
pearupyromumMu BeinectBamu)., Hanpumep, Ha
MOBEPXHOCTH CONPHKOCHOBEHUA TBEPAOTro Belle-
CTBa M KHMJAKOCTH, I'ada U HHJIKOCTH, TBEPAOTO
BelllecTBa M rasa M T. 4. (OT rped. «rerepo» —
pasHbIi, IpYroi).

’ FETE]}BPEHHHMH HAa3pIBaAKT pPeaKIHH, KOTODbIE
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HasrHOe BBIlLIE OIpegene-
HHEe CKOPOCTH XHMHYeCKOH
peakiM © COOTBETCTBYIO-
mad emy (popMyaa crupasej-
JHUEBBI TOJBKO [JIf TOMOTEH-
HBIX XUMHYECKHX PeaKi[Hi.

Econ xuMuueckas peak-
IIMA reTeporeHHas, To 0HA MO-
JKET HMJITH TOJLKO HA [MOBEpX-
HOCTH pasjeia pearupyiommx
BemniecTs. B aToM eiryuae cro-
POCTE XMMHYECKOH peariumn
fyaer onpenenAThCH ILIOILA-
NbH IMOBEPXHOCTH COIDHKOC-
HOBEHHA pPearupyroIiIjHx Be-
mjecTe. CleioBaTeNbHO, AJIA
reTeporeHHbBIX peakiuit oj-
HUM 13 PAKTODOEB, OIpeIeis-

OIHX CKOPOCTh XHMHUYeCKOH :
coa RbmEgne PO XHMMHUeCKol pearinmnm
Peaxiuu, #Abjiae OT IIOMIAAH cONPHKOCHOBE-

Ha naowadu noéepXHOCMU  gyg pearHpyIOLIIHX BEIIECTE
CONPUKOCHOBCHUA Peazupyio-
WHX BEULECTE,

YHHTI:-IBEIH aToT [lJaI{’I‘Clp H3MeHeHHA CHOPOCTH XHMMHYe-
CKHX peaknunii, HA XMMHYECKOM NPOHM3BOIACTEE OUYeHL 4Ya-
CTO IPOBOSATCHA XHMMHUYECKHE PEAKIINH B « KHIIALIEM CJIOE» .
Teépmoe BemecTBO IJOA 3TOH Henw ApodAT, U3MelIbYANT
IIOYTH /IO COCTOAHMA ILIJIH, a 3aTeM HYepes Hero InponyckKa-
IOT CHH3Y BTOPOe BelllecTBO, KaK IpaBuo, raa. [Ipoxoxae-
HIe ero Yyepes MeJIKopasapobieHHoe TBEPIoe BelllecTBO-pe-
ATEHT CONpPOBOMKIAeTCH MN0snell kunenusa. Hanpumep, B
«KUNAINEM CJI0e» OCYIIEeCTBIAIT 00MHUr MelIK0o H3MeJb-
YEHHOT'O CEepPHOr0 HKoJ4YejaHa I[PH NPOH3BOACTBE CepPHOM
KHCJI0TE MW KPeKHHT HepTenpoAVETOB.

3aBHCHMOCTE CKODPOCTH FeTepPOTeHHOH DeaKIIuM OT BeJIH-
YHHBI [IOBEPXHOCTH CONPHKOCHOBEHHS PEarHpyIOLHX Be-
IIIeCTB MOXKHO IIPOCJIeIUTEL B ONLITE, H300pakeéHHOM Ha pu-
cyake 103. B xuMHuecKHe cTaKaHbBl HAJTHTHI 0JJHHAKOBEIE
00BEMEBI COJIAHOM KHMCJAOTHI OJMHAKOBOH HOHIEHTPAIHH.
Ha gyacoBnIx cTEKIAX HAXOAHTCH MpaMop OAHHAKOBOM Mac-
Chl: IJHd IIepBOro OIIbITA KYCOYUEK, OJHA BTOpDOTrg — IIOPO-
mok. Herpyano ybegurees, 4To B3anMogeHcTBHE IIOPOLI-

Puc. 103. 3aBucHMOCTL CKO-
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Ka MpaMOpa ¢ KHCJIOTOH NPOTEeKAET IOpPasjfo dHeprudHee,
YyeM B3aMMOeiicTBHe KYCOUKA MpaMopa ¢ Heil.

CHGDDDTB XHMHYeCEHNX pEBK.‘Lle! JaBHCHT OT HPHPG&M
peazupyrouiux eeuiecma.

Ha pucyure 104 noxasaHo BzauMoIeiicTBHE JBYVX IIe-
JIOYHBIX METAJJIOE — JIMTHA U Kanua — ¢ Bogoii. Kanuii
B3AMMOJIeiCTBYeT ¢ BOAOH o4YeHb OYPHO M HACTOJBKO SHep-
FHYHO, YTO [Ja)e BOCIJIAMEHSeTcH, 4 ¢ JUTHEM peaknus
nporexaeT MeJJIeHHee.

B kauecTBe pyroro npuMepa MOMKHO IPHBECTH peak-
MM OKHCAeHHA cepebpa KHMCJA0pPOAOM H 030HOM: NepBas
H,ILi-E-!T MedJIeHHO, BTDPBH_ II[]DTEI{&ET No4YTH MIrHOBEHHO.

Bausinue npupojsl BeIecTB HA CKOPOCTH XMMHYECKHX
peaxiiii oueHb BEIHKO.

Hanpumep, npouecc npeBpalieHHsAs IPAHHTA B IVIHHY,
TAK HAZLIBAEMOE BEIBETPHBAHNE IOPHEIX HOPOJ, IPOTEKALT
Ha NpoTdAMeHWH ThicA4enetnit. Ilpuposa OyTeLIOYHOrO
HJIH OKOHHOT'O CTeKJa, NOJMATHIIeHA M IPYIrHUX BeIlecTs,
CO3JaHHLIX YeJIOBEKOM, TAKOBAa, YTO 9TH BellleCTBa Ipak-
THUYECKH He PA3JIaraloTcA WM PasjaralTcds B OKPYIKAI0-
el cpene Ype3Bblvalino MelIeHHo. BoT 1 npuxoauTes ue-
JIOBEKY HAX0OIHUTH CﬂOCDﬁH HX VTHIM3alWH, HalpHMep
CKUTAThH NOJUATHIEH U Apyroi mycop. M kak myapo pac-
MOPAAUIACE IPHUPOAA, KOTMA NpeayeMoTpena A YeloBe-
Ka 1 DOJBINUHCTEA XKMBOTHEIX B KaYecTBe TPpaHCIIOPTHDYV-
IOIIero KMCJjaopoj BellecTBa reMorjiofMH KPoBH, KOTOPIM
ViHE IIPH KOMHATHOM TeMiepaType cnocobeH coeMHATBCA
C KHCJIOpOOOM BO3AVXA CO BHAYHUTENBHOH CHOpOCTBID, & CJIe-
JOBaTeNbHO, H GBICTPO JOCTABIATE €TI0 M3 JIETKMX B TKAHH.

——
—

a) i)

Puc. 104. 3aBHCHMOCTE CKOPOCTH XHMHYeCKOH PEAKIIMH OT NPHPO-
OBl PEATHPVIOIIAX BelllecTB: KaMHil (@) BaauMofeicTBYeT ¢ BOJOMH
Gonee sHEPrHYHO, YeM JTHTHIA ()
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KEie oaHMM Ba)MHeHIINM daxkTopoM, BIMAIOIHM Ha
CKOPOCTh XHMHYeCKOH pearknuH, ABAAeTCA KOHUeHmpa-
UUA Peazupyouiiux el eCma.

IIpogenaem onwiT, NMOKAaasIBaKOIMII aT0 BauaHHe. Ha-
JBEM B TpH HpODHPKKM pacTBOp THOCYIb(pATA HATPHUA, HU3-
BeCTHOTO B (pororpadhu moJ HASBAHHUEM (DUKCANL: B IIEPBYIO
npobupKy — 3 MJI, BO BTOPYIO — 2 MJI M B TpeThbio — 1 M.
3aTeM NPUILEM BO Bee NPoDUPKH BOALI TAK, YT00BI YPOBEHb
PACTBOPOB B HUX CTAJ OJHHAKOBBLIM — 5 MJ, T. €. B IIEPBYIO
pobUpPKY NpUILEM 2 MJ BOJILI, BO BTOPYIO — 3 MJI, 4 B Tpe-
ThiO — 4 MJI.

IlousaTHO, YTo HauboabIIed DYVIET KOHHEHTPAIIUA pac-
TBOpa THOCYJb(pAaTa B NepBoi npobupKe, a HANMeHBILIEH —
B Tperheil. Teneps ObICTPO NPHIALEM B KasKIVI0O NPoGHPKY
(HAYMHAA ¢ TPEThEi) 0 2 MJI PACTBOPA CEPHOH KHMCIOTHI H
NpoCcHeqHM, B KAKOM M3 HUX paHbIIe Bcero OyIeTr BEIIa-
naTh ocagok cepbl. PaHbile Bcero oH obpaayercsa Tam, rje
BLIIIIE KOHIEHTPAIIMA THOCYILGMATA HATPHUA, T. €. B HEePBOH
npobupke. ITO U NOHATHO. Begs nna XMMHYECKOro B3au-
MOJIeICTBHA CePHOIl KHUCJIOTH B THOCYJL(paTa HATPUA He-
obxoauMo, 4ToOB YACTHUYKH (MOHBI), U3 KOTOPBIX OHU CO-
CTOAT, CTOJNKHYJIHCE. YeM O0JbIIe YHCI0 CTONKHOBEHHI,
TeM OBICTpee NIPOTEKAET PeAKIUA. A YHCI0 CTONKHOBEHNIH
Tem DoJiblie, yeM OOJIbIle HOHUEHTPAIIMA PEATHPYVIOIIHX
BEIEeCTB, T. 8. KOJIHMYECTBA BEIECTB, MM MACCHI 3THUX Be-
IIeCTB B eiMHHIe 00BbEMA.

S3aBHCHMOCTb CKOPOCTH XHMHYECKOIl peakiiHd OT TeM-
nepaTypsl onpegendercda npasuaom Banm-Toghgra (1884):

IIpH U3MeHEeHHMH (IIOBBIIIEHHH UIH TOHUKEeHHH)

é TeMneparypsl Ha kamasie 10 °C ckopocTs peak-
MY COOTBETCTBEHHO H3MeHsAeTeA (YBelIHYnBaeT-
Csd IIH YMeHbIIaeTcHa) B 2—4 pasa.

Brnepesie B ncropun f. X. Baur-Todpdy 6e11a Bpyuena
Hobenepckas npemusd mo xumun (1901).
BzaumoaecTEHA BOJOPOLA M KUCIOPOIA

2H, + 0, = 2H,0

NpH KOMHATHOH TeMIIepATYPe NOYTH He IIPOMCXOAHUT — TAK
maJsia ckopocTts peaknuu. [Tpu 500 °C ara peakums npore-
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raetr Beero 3a 50 mun, a npu 700 °C oHa IpoOUCXOUT NOUTH
MI'HOBEHHO.
Maremaruuecku nDpasuino Baut-Todwpa onuceisaercs
crneayiouieil hopmMmynoii:
fh=1
Ug = Uy*y W,

rje v; M Uy — CKOPOCTH XMMHYECKOH peakiuM COOTBeT-
CTBEHHO IIPH TeMmoepartype 1; H f;; ¥ — TeMIepaTypHBIil
Koa(hhHIIUEHT, KOTODBII NOKASBIBAET, BO CKOJBKO DA3 VBe-
JUYUTCHA CKOPOCTE XUMHYECKOH DeaKIMH ¢ MOBLIHMIeHHeM
TEeMIEPATVPEI pearupyioniux seniects Ha 10 °C,

IIpasuno Banr-Towpa sBnsercs npubIMIKEHHBIM H
NpHMeHseTcs JIUINE JIJIA OPHeHTUPOBOYHOMN OLeHKH BJIHA-
HUSA TeMIEepATYPEl HA CKOPOCTE PeaKIHH. ITY 3ABHCH-
MOCTE TAKIKE JIETKO NPOBEPHUTE ONLITHEIM IIVTEM,

Hanném B TpM XMMHYECKHX CTAKAHA OJHHAKOBEIE 00B-
€MbI pacTBOpa THOCYJIb(paTa HaTpuA. OfuHEaAKOBbIe 00BEMEL
PacTBOPOB CepHOH KHCI0THI, KOTOPbIE MBI OJHOBPEMEHHO
OyvieM NpPUIMBATE B 9TH XHMHAYECKHe CTAKAHBI M3 TPEX
npobfUpoK, HATPEEM N0 PASHBIX TEMIEPATYP: B IIePBOH 1poO-
OMpKe OCTARHM PACTBOD KOMHATHOM TeMIIepaATVDhI (OKOJIO
20 °C); eropyvio npobupkry Harpeem go 40 °C, a TpeTsio npo-
oupry Harpeem po 70 °C. HerpyaiHO 3aMeTHTE, YTO BHAYA-
Jie IIOMYTHeeT PacTBOpP THOCYJIb(paTa HATPHUA, K KOTOPOMY
NPUJIXIN CAMBIH TOpAYHil pacTBOp cepHONl KHCIOTHI, MO-
TOM — TEIJILII ¥, HAKOHEIl, PACTBOP THOCYIb(daTa HATPHA,
K KOTOPOMY MNPHUJIMJINM PACTBOP CEpPHOIl KHMCJIOTH KOMHAT-
HOI TeMIIepPATYPHI.

CropocTs XUMHYECKOI peaKIui 3aBUCUT TAKIKE OT y4a-
cmus 8 Hell kamaJuzamopa.

ObpaTumMcd K yikKe 3HAKOMOMY BaM ONBITY PA3I0KeHUA
MEPOKCHIA BOLODOIA.

IIpunsém B npobupxky HeMHOro 3% -ro pacTBoOpa NepoK-
cuga sogopona H,0, u nogorpeem ero. Buecém B npobupky
¢ OepoOKCHIOM BOAOPOJA THACKINVI JYYHHKY — OHA He
BCIEIXHET, MOTOMY 4YTO PEaKI[HA PAa3JIOeHHA IIepoKcHIA
BOJIOPO/IA NPOTEKAET TAK MeJJeHHO, 4To 00pasynerocs
HeDONABIIOr0 KOMUYeCTBA KNCJIOPO/a HEIOCTATOYHO, YTOO
ero o0HapyXuTh, Teneps BHeCEM B NpoOHPKY HEMHOTO I10-
pomka okcuga mapradua (IV) MnO, n samMeTum, uTo Ha4a-
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Jock OypHOe BBIJIENEHHE Ia3a, a BHECEHHAA B NpoDUPKY
THAeIad JYyYHHKa APKo BenbixHer (puc. 105).

Oxcnpg mapranua (IV) yBennmunBaeT cCKOpPoOCTE peariiHy
pas3jioeHNA NNepoKCcHAAa BOAOpOAa BO MHOro pas. Cam ke
orena mapranua (IV) nmo okoHYaHHNN peakIMM OCTAETCA B
TAKOM e KOIUYEeCcTBe, B KAKOM OBLJI B3AT B €€ Hauane. Or-
e mapradmna (IV) apngeTca KaTAJIM3aTOPOM PA3IOMKEeHHA
[epoKCcHIa BOAOPOIA.

-
BermjecTBa, KOTOpbleé HEMEHAIOT CKOPOCTh XHMU-
YeCKOH peaxiMy, OCTABAAChH K KOHILY €€ Heus-

MeHHBIMH, HA3LIBAIOT KATAJH3ATOPAMH.

( Ilponecc uaMeHeHUA CKOPOCTH XMMHUYECKHUX De-
9 &KI.{Hf:I C NOMOIIEK KATAJNTHIATODA HAZRIEAKT Ka-
TAJHIOM, a PeaKIHH, HAVIIHEe ¢ yYacTHeM KaTa-
JU3aTOPa, — KATAAHNTHYECKHMH.

Ilpn pobaBneHMH KaTaaM3aTOPOE B CMech peareHTOB
CKOPOCTE XMMHUYECKOH peakniH VBeIHUNBAETCA B JeCATKH
M COTHH pa3, HO B HTOre PeakIlHH CAMH KATAJIH3aTOpDbI
OCTAIOTCH HeH3MEeHHbIMH,

OgHuM M3 HepBLIX HccJegoBaTe el Karanusa ObLI pye-
ckuii xumuk I. M. Tece, onybnukosaemuit 8 1831 r. era-
THIO, COAEePHAHNEe KOTOPOH JOCTATOYHO IIOJTHO OTPAKEHD B
eé¢ Hazpauun: «0 cBoiicTBe BechMa Menko pasgpo0aeHHOH

Puc. 1056. Pasnoxenne nepokcHja BOAOPOAA ¢ HCHOJbB3IOBAHHEM
oxcnga mapranma (IV)
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IJATHHBI cIIOCODCTBOBATH COSMHEHW D KUCI0POLa ¢ BOJAO-
POAOM M O INIOTHOCTH NJATHHEI# .

IInaruna, npuMeHseMas B XMMHYECKOH NpPOMBILLIeH-
HOCTH ¥ B HauboJiee OTBETCTBEHHBIX CHYYAAX, ABIAETCH
KATANMHIATOPOM JOPOIMM, HO YACTO MPOCTO HEIAMEHHUMEIM.
Hanpumep, ¢ noMOIBK IAATHHOBOTO KATAIM3ATOPA aMe-
PHKAHCKHEM H AM0HCKHM ABTOMODUIECTPOUTENAM VIAIOCH
HOOHTHCA MOYTH MOJTHOTO CTOPAHKMA TOILIHBA B IBUMTATENAX
asToMoOHIeH, 4TO, B CBOI 0YepPelb, PE3KO YMEHbLIIWIIO CO-
Jep;KaHHe BPpeJHBIX IIpHMMeceill B BRIXJIONHLIX Irazax ¥ cje-
Jano unige armochdepy Takux Ooabiiux ropoaos, kak To-
kuo 1 Hero-Hopk u ap.

CioBO «KaTANIM3» B IEpPEBOe ¢ IPEeYecKoro o3HavyaeT
«paspyiieHues. C IOMOLIBI KATAIHM3A IPOMCXOANUT Kak
OBl paspyileHHe IJIHHHONO NYVTH, KOTOPBIH OpencToAJI0
NPOITH BelllecTBaM, BCTYIIHBIINM B PeaKIHIO.

KaranuaaTopsl 0oUYeHb HIMPOKO HCIOJAL3YIOT B XMMHYe-
CKOH IIPOMBIIIJIEHHOCTH, TAK KAK OHH IO3BOJIAIOT IIOBBI-
CHTh NPOM3BOJHTENRHOCTE MHOIMX XHMHMYMECKHMX IIpolec-
COB, YMEHLIIMTE CTOMMOCTE XMMHHECHOH Aanmaparypsl,
CHENATh NPOM3BOICTBO SKOJMOTHUYeCKH 0OoJee YHMCTBIM KM
SKOHOMHYECKH BhINOAHBIM.

Yenopexk uanapHa HaADMOOAX NelicTBMe KATAJIH3ATODOB
OposxkeHus npu 0bpasoBaHMHM BHHA M VKCYCA U3 BHHOIpaj-
HOT'O COKA WM JPOJKAEH NPH BeINeYKe XJeda euié B qpes-
HHE BpeMeHA.

Buonoruueckue karanusatopel GeIKOBOH HpH-
POJBI HAZLIBAIOT (hepMeHTAMH.

@epMeHTHI, KAK Bhl 3HAETEe, VCKOPAKIT MHU3HEHHO BAM-
HBle XHMHYECKHe peakllMy B KJeTKax opraHuamoB. [leii-
CTBHE HeKOTOPBIX M3 HHUX Bl MOMKeTe HaDIW0OAAThH HA HOpPO-
CTOM OIIBITE.

ITomecTuTe moouyepénHo B NpodUpPKEH ¢ HeOOJILIIHM KO-
JHYECTBOM PACTBOPA MEPOKCHAA BOAOPOJA HEMHOT'O MEJIKO
M3aMeJIBUYEHHOH CRIpoi MOPpKOBH, KapTohensa uwin maca. Bur
zamMerHTe OVpPHOE BhIJeJIeHHe KHCI0OpoJaa. ITo «paboraers
thepMeHT Kamaaasia, KOTOPLI COiePKUTCA IOYTH BO BCeX
pacTUTeNLHBIX M KMBOTHBIX KieTKaX. OfHaKo ecsaH B pac-
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TEOD HNepoOKCcHIA BOAOPOAA MOMEINATE II0 KYCOUKY Bape-
HO MOPKOBH MJIM BAPEHOTO M#ACA, TO BRIJleJIeHHUA KHCJIOPO-
4 He IPOMCXOAMT, TAK KAK KATANAa3a IpPH BapKe paspy-
[IAeTCH.

Cnenyer oTMETHTE elllé 0HY 0cO0eHHOCTE (hepPMEHTOR —
OHHM AeHCTBYIOT B CTPOrO ONpefeléHHOM HHTEPBAJE TeMIe-
paTyp M B CTpOro onpejenénHoit cpene. Hanpumep, dep-
MEHT CHKHBI NMUALUH, ¢ KOTOPBIM Bbl IMO3HAKOMHJIHNCH
MpH M3YVUYeHHUH TeMmbl «lluinesapedue B pOTOBOH IIOMOCTH»
Ha YPOKAX AHATOMHH, JeHCTBVET HA KPAXMAT IHIH JIyd-
e Beero npu remmneparype 35—40 °C B cnabomenounoit
cpene. B :Renvake NITHANTHH ViKe He «paboTaeTs, TAK Kak
TaM cpejla KHCJIOTHAaA. 3/leck HAa4YMHaeTcda JieficTBHe ApPYTo-
ro pepMeHTAa — nNEencuHd, KOTOpbli pacuienser Delxku
TIMIILH.

Teneps BaM J0/3KHO GLITE NOHATHO, NTOYEMY B MHCTPVK-
MHUAX 10 NPUMEeHeHHI0 CTUPAJbHBIX MOPOIIKORB, COJlepKa-
mEX (hepMeHTEH (X eIlé HAZLIBAIOT 3HEIMMAMM), PEKOMEH-
AVeTcda CTPOro NpHAepPHBATHCA YKA3AHHOIO HHTepBala
TeMIOEPATYD.

KieTKH KHBLIX OPraHH3MOB Y€TKO cob/mogaiT sajaH-
HYI0 UM HOPHPOAOH «MHCTPYKI[MIO® [0 HCHOJIb30BAHWIO
(pepmenTos. [log geficTeuem hepMeHTOB-KATATHIATOPOB B
KJeTEaxX IIpOHCXOOIHT pacliajl MOJIeKV.JL ﬁE.HRDB, HHDOB H
VYINesonos, MNOCTVIIMEINIHX B OpPrafiviaM C IIHILIEfI, H CHHTe3
HOBBIX MOJIEKYJ, KOTOPLIe TOYHO COOTBETCTBYIOT IoTpeb-
HOCTSAM JaHHOTO OpraHH3Ma.

Bor nouemy Benukuil pycckuit dpuauonor M. I1. Ilasnos
Haapas (pepMeHTBI HOCUMEAAMU HUIHU .

IToseaHo Takske 3HATh, YTO IOMHUMO KATAJIH3aTOPOB, KO-
TOPbIe VBEJIMYHBAKOT CKOPOCTE XHUMHUECKHX pearimii,
ecTh BEIleCTBA, KOTOphle, HAODopoT, eé yMeHbinator. Mx
Ha3bIBAIOT UHzubumopamu (ot nar. inhibeo — ymep:xn-
BAK). 3JHAYEHHE IOCIeIHHX TAK e BeJHKO, Kak H nep-
BhIX. Hanpumep, KOPPO3HI0 MEeTANIIOB YIAETCA 3aMeJJUTh
HMEeHHO C IIOMOIIBHD HHFHBHTGDGB-

Hrax, MBI BRIACHUIN, YTO CKOPOCTE XUMHYECKOH peak-
[N 3ABMCHT OT CHAe[VIOIIHUX (PaKTOpPOR: OT NPUPOALI pea-
MHPYIONIMX BelllecTB, KOHIEHTPallu|, TeMIepaTypsl, IJI0-
[[aJH CONPHKOCHOBEHHUA Pearupylolux BelgecTB (ans re-
TEepPOTeHHBIX peaKkiiii) ¥ yuacTHA KaTaauaaTopa.
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1. Cropocrs xuMuuecKol peakmun. 2. F'oMmoreHHBIE 1
rereporennsie peakiuun. 3. MaxKTopsl, BANAIOLIHE HA
CKOPOCTh XHMHYECKOH peakuMu: IJI0NAAE NOBePXHO-
CTH CONPHKOCHOBEHHS PEATHPYIOIIHX BeHIeCTE, MPH-
poIa peardHpyIOIIHX BelNecTB, KOHIEHTPAIHA pea-
THPYHIIHX BeNEeCTB, TeMIepaTrypa, YVYACTHe KaTa-
auzartopa. 4. Ilpasuno Baur-Todgpa. 5. Pepments.
6. Harnouropsl.

i 29000 © © 0 00 0 0
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1. HTo HA3ZHBAIT CKOPOCTRIC XHMHYecKol peaxnun? B ka-
KHX eAuHHLax eé HamMepawT? O KakuX (PaKTOpPOB OHA 3aBH-
cuT?

2. Mepeuncaure (paAKTOPLI, OT KOTOPBHIX 3ABACUT CHOPOCTEL XH-
MHuYecKoH peaxuumn. [IpuBeguTe mpHMepnl, HILIKCTPHPYIO-
I He OTEeT.

3. CPRBHHTE NOHATHA €CKO[]OCTL OBH¥eHNA» H *CKOPDCTB
XxuMHHecKoi peakuis . Yro mesay aumn obuero?

4. Kak waaccHpMuupyioT peakinuy Mo arperaTHoMy cocTos-
HHIO peareHToR? [IpuBegnTe NpHMephl TAKAX peaKkIuil, 3ann-
IIHTE UX YPaBHEeHHA,

5. Kax wraccuduiiupyioT peakinuy mo yYACTHI B HUX KATa-
nuzatopoe? [IpuBegnuTe OpUMepEI TAKHX PeAKITHI, 3ATHITHTE
HX YpaABHeHHA.

6. Yro takoe xatanusatopel? Ha Kaxkue rpynibl UX MOMHO
pasgenuts? Ioe Haubosee apheK THBHO MOMHO HCIOJILIOBATE
HHIHOHUTOPE?

7. Hro takoe depmentr? CpaBHHUTE HX ¢ HEOPraHHYeCKHMH
karanuazaropaMu. Hazopurte ofnacTH npuMeHeHHA (pepMen-
TOB.

8. [louemy ope 00padoTKe NOPE30E B IPYIHX DAH NePOKCHIOM
BOgopoaa Habmogaercd ero OVpHOe « BCKHIAHKIE » 7

9. Cyxoil xm0p XpaHfAT B XeJjiedHblXx DannoHax. BiaamHbIH
XJIOp paspyilaeTrT Heaeao. Ramym POJIE MTpaeT BOJA B ATOM
npouecce?

10. Chopmayaupyitte npasuno Barar-I'odda.

11. [na peaxpuu DBLIM B3ATHI BEeLIECTBA I[IDH TeMIeparype
40 °C. 3atem ux Harpenun ao remnepatypsl 70 °C. Kax name-
HHUTCA CHKOPOCTE XMMHYECKOH DEAKIHNE, ec/H TeMIepaTyp-
HuIi HoadihunenT eé pasen 27

12, IToueMy OPOAVKTEI IHTAHMA XPAHAT B XOJO4HIbHHKAX?



§ 16 Ob6parumocTs XUMUUYECKOI
peaknuu. XuMu4yecKoe
PaBHOBECHE U CIIOCOOEI

ero CMeIleHusA

Ilo manpaBneHHI0 Bce XHMHYecKHe PeaKIlUM MOXKHO
pasfieNuTs HA HeoOpamumbie U odpamumsbie. K nepeeiM oT-
HOCAT CPABHHUTE/JILHO HEMHOI'O peakIlHii. 3To, HAIIpUMep,
peakIuy ropeHus MJIM PeakIUi B PAcTBOpPax 3JIeKTPOJIH-
TOB, IpOTEKAWINTHE B IIOJHOM COOTBETCTBHH C IDaBHJIOM
Bepronne (scnomuume ezo, npusedume npumepsbt).

HeobpaTHuMBIMH HAZBIBAIT XUMHYECKHEe peak-

* UM, B pe3yJbTaTe KOTOPEIX UCXOHEIe BelllecTBA
NPAKTHYECKH IIOJHOCTEI NPEeBpPallaATCA B KO-
HeUHBIE IPOAVKTHIL.

l'opasno Goee MHOPOUMCJIEHHYIO TPYVIIIY COCTABIAIT
oDpaTHMBIE peaKIIHH.

OGpaTHMBIMH HaA3BIBAIOT XUMHYECKHEe DeaKI[HH,

é KOTOphIE NPOTEKAIOT OJHOBPEMEHHO B JIBYX IIpPO-
THBOIOJOHBIX HATIPABIEHUAX — TPAMOM U 06-
paTHOM,

Cpenn obpaTHMBIX peaKIHil, UCHONL3IYEMBIX I IIOJY-
YeHHA BarKHeHIIMX XMMHYECKHMX HPOAVKTOB, MOKHO Ha-
3BATH PEAKIINK CHHTe3a oxcuaa azora (1), koTopasa moxer
COVIHTH HAYAJIOM [TPOLEecca MoJIYHeHU A A30THOH KHUCJIOThI.

Jpyrumu, emié Gosee sHAUYMMBIMH peaKIUAMH Heopra-
HHUYECKOr0 CHHTe3a ABJIAKTCH PEAKIHHN MONYVIEeHHA OKCH-
na cepsl (VI):

280, + 0, T2 250, + @
H aMMHMAaAKAa:
SH, + N, =t 2NH, + Q.

B opraruveckoit xuMuH o6paTHMEBIe peaKIliuu elie Gojee
MHOrouncaeHHsl. O MHOroOOpAZHH TAKMX peaKIHi roso-
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PAT X0THA Dbl TEPMHUHBLI-AHTOHHUMBI, IDUMEHAEeMbIEe B HEH:
rMaIpHpoEaHe — JerHipHpOBAHHE, M'HApATAlIHA — Jery-
Apatanusa, oTepudUKAIHA — THAPOINE:

CEHE % CEH-I = HZ 7 Q:
C,H, + H,0 —=' C,H,OH + @,

RCOOH + HOR; < RCOOR, + H,0.

KHCJI0TAa COHPT  CJA0XHBIH adHp

B ofpaTnMBIX npolneccax CKOpPOCThL NPAMOIl peaKIIHH
BHAYANE MAKCUMAJLHA, & 3aTeM YMeHbIIASTCH U3-3a TOTO,
HTOo VMeHBIIAKTCHA HOHIOEHTPaAIlMH HMCXO0JIHBIX BeIlllecTs,
pacxoayeMbelX Ha ofpazoBaHHue NPOAVKTOR peakuuu. Ha-
ofopoT, cropoeTs 00paTHON peakn MU, MUHUMANILHAA BHA-
gale, VBeJIHUHBAETCHA I10 Mepe VEEeNMNUYeHNA KOHIEeHTPAITMH
npoaykTor peaxnuu. Hakoren, HacTynaer Takoil MOMEHT,
KOTla CKOPOCTH NpAaMoil ¥ obpaTHoil peariiuii cTAHOBATCA
PaBHBIMH,

CocrosaHne XHMHYECKOro oB6paTHMoro mpoiecca,

é nNpH KOTOPOM CKOPOCTL NpAMOH peaKIlHHA paBHA
CKOopocTH oDpaTHON peakIlMH, HA3BLIBAIOT XHMH-
YeCKHM paBHOBECHEM.,

XuUMHUYeCKOe DABHOBECHE ABIAETCHA NUHAMMHYHBIM (1101-
BHJKHEIM), TAK KAK IIPH ero HACTYIIJIEHUH PeaKIusa He npe-
KpalaeTcd, HeM3MeHHBIMH OCTAKTCH JHIIE KOHIEHTpPA-
MHH KOMIIOHEHTOB, T. €. 38 eIUMHHIY BpeMeHH oOpasyercs
TaKOe e KOJINYecTEBO NPOAYKTOR peaKIliH, KaKkoe [IpeBpa-
IAeTcA B MCXOAHBIE BemecTrBa. [IpH mocToOAHHBIX TeMIe-
parype H IaABJeHMH pPABHOEBecHe oDpaTumoil peakiiui Mo-
#eT COXPAHATHCA HeolpeleIéHHO JOJIroe BpeMs.

Ha npomapBojcTBe e ualle BCero 3adHTepecOBaHBI B
NpeHMYIIeCTBEHHOM NOPOTEKAHMM NpAMOM pearnwmu, Ha-
npHUMep, B NOJYyYeHHH aMMHakKa, okcuja cepsl (VI) 1 okcn-
Aa azora (II). Kak :Ke BhIBeCcTH CHCTEMY H3 COCTOSAHHNA paB-
Hoeecusa? Kar Biuser HA HEr0 H3MeHEeHHEe BHOIIHUX VCI0-
BHH, IPH KOTOPLIX IIPOTEKAET TOT HJIM MHOM oOpaTHMBINA
XUMUMecKHit npomecc?

Ppapnvzckni xumuk Aapu Jle Illarense 5 1885 r. BRI-
BeJ, a HeMenkui dusuk @epapunang Bpayu 8 1887 r. obo-
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CHOBAJI 00IIMI 3aKOH CcMeIllleHMA XHUMHYEeCKOro paBHOBe-
CHA B 3aBHCHMOCTH OT BHeIIHUX (haxKTOpOB, ROTﬂprﬂ Ha-
BeCTeH NoJ HazBaHueM npunyuna Jle Hlamenve.

' B
Ecom Mm3MeHHTH 0/THO M3 YCJIOBHIL — TeMIlepaTy-
9 py, JaBJeHHEe HIH KOHIEHTPAIHI0 BellecTB, —
IIpH KOTOPBIX NaHHAA CHCTeMa HaAXO0JHTCH B CO-
CTOAHHH XHMHYECKOT0 paBHOBECHs, TO PaBHO-
BeCHEe CMEeCTHTCHA B HalpaBjJeHHH, KOTOpoe oc-

JabIAeT 3TO H3AMeHeHHE.
L

ITOT NPHHIMI MOKHO ObL10 OBl Ha3BATH NPHHIMIOM
«aenail Haobopor 1 nobbéniscd ceoeros». Pacemorpum, Kak
HVMHO IIOCTYIIHTE, '-ITCI-ﬁ.bI CMeCTHTE DABHOBeCHE, eCJIH M3~
MEHATE KaxJa0e M3 YCJOBMIl peakllMH, HA NpHMepe peak-
UK CHHTE3a aMMHAKA;

8H, + N, =2 9NH, + Q.

Brauane painM xapakTepHCTHKY 3TOro npolecca.

1. [Ipamas peaxkius ABIAeTCA peakiueil coeJMHEeHUA,
TAK KAK K3 IBYX IPOCTHIX BEIIECTB — A30Ta M BOJOpPOJA —
obpaayeTcs OHO CJ0KHOE BelllecTBO — aMMmuak. Pazyme-
eTcH, 00paTHAA PeaKINA 10 5TOMY IIPH3HAKY OTHOCHUTCH K
PEARIIMAM Pa3IOKeHUHA.

2. Tak kak obe peaku Uy — U nNpAMaf, H obpaTHas — npo-
TEKAT B IIPHUCYTCTBUHY KATANHIATOPA (MM MOMKET CIVIHHTH
MM YHUBEpPCAJIbHASA, HO JOPOraf MIATHHA, MJIH IelléBbli
JKeJIe3HBIH KaTaJaHuasaTop ¢ Ao0aBKaAMHM OKCHJAOB KaJduA M
AJIIOMHUHMSA), TO 00e peaKIlMH ABIAKTCH KATATHTHYECK MMH.
Creaver 0OTMETHUTh, YTO KATAIMIATOD He BIHAET HA CMellle-
HHe PABHOBECHA, OH OJHHAKOBO H3MEeHAET CKOPOCThH KAk
NpAMOoi, TaK M 00paTHON peakiuii, T. €. TOJILKO yCKOpseT
MOMEHT HACTYILIEHHA XMMHYeCKOT0 PABHOBECH .

3. [IpaMasn peakllHA IPOTEKAET ¢ BhIJ[EIEHHEM TeILI0ThI,
IIO9TOMY OTHOCHTCA K 9K30TepMHUYecKHM peaknmam. Jlo-
rHYHO MO3TOMY YTBEP:KIATE, 4T0 o0paTHasdA peakliua ABJIA-
eTCA IHIOTEPMHYECKOH M HNPOTeKaeT ¢ MOTJION[EHHEeM Te-
ILJIOTHI.

Hrar, paccMoTpuM Tenepb, KAK NPUMeHAETCH IPHHITAI
Jle lllaTense, IPpUHIKI DIPOTHBOAEHCTBHA, AJIA CMEIIeHHA
PABHOBECHS PeaKIM| CHHTe3a aMMHUaKa.
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1. MameneHue pABHOBECHBLX KOHUEHMPALLUL, T. . KOH-
IeHTPAIlM BelllecTB I0OCJe YCTAHOBJIEHNA PABHOBECHA.
Yro0kl cCMECTUTE PABHOBECHE B CTOPOHY ODpA3OBAHMA AM-
MHAKA, HE0DXOAUMO VBEJIHYUTh KOHIEHTPAIHIO HCXOIHBIX
BeIIecTB, T. €. KOHIeHTPAIMIO A30Ta 1 BOAOPOJAa, H YMeHb-
IIATH KOHIEHTpAaIlMIo NPOAVKTAa, T. €. aMMHaKa. PaBHoBec-
Hble KOHIEHTpallui NpHHATO 0003HAYATHL KBaApaTHBIMH
CcKOOKAMH, B OTJIMYHE OT HEepABHOBECHBIX, KOTOpbie 000-
sHauawT Oyksoi C. CnegoBaTenbHo, 4To0bBl CMECTHTE DAaB-
HOBECcHe paccMATpPHBaeMOH peaKIlMH BIpaBo, HYHHO YVBe-
JHYHUTE KOHIEHTpamuun azora u Bogopoaa ([N,] n [Hy]) »n
VMeHbIINTh KOHIeHTpanuo ammuara ([NHg]), 7. e. Bribe-
cTH ero us chepnl peaknuu. IlIoHATHO, YTO 15t CMEI[eHHA
PABHOBECHSA BJIEBO HYHHO MOCTYNHUTE HA0BOPOT.

2. Hamenenue dasaenusa. CHHTe3 aMMHaAKa U3 BOAOPO-
Ia M a30Ta COIpPOBOMKIAeTCA yMeHblleHHeMm obbéma: u3
4 MoJb HCXOAHBIX BemecTs o0pasyercs ToOJALKO 2 MOJIbL AM-
muaxa. O4eBHIHO, 4TO B 3aKPLITOM COCY/IE HJIM AlIlapare
(oH HABBIBAETCA KOJOHHON cunTesa) (puc. 106) mpoayKETEHI
ATOI peaKIlM¥ CO3QAIOT MeHblllee JaB/ieHHe, YeM cOo3laBa-
JIM CXOJHBIE BellecTBA. S3HAUYMUT, NPAMAA PEaAKIUA — CHH-
Tes AMMHAKA — CONPOBOMKAAETCA NMOHHMKEeHHEeM IaBle-
uua. HaobGopor, pasyoxenie aMMuaKa Ha BOJOPOJA M a30T
BeJIET K VBeJIHMYEeHHIO YHCJIA MOJIeKYJ rasoB, a clejoBa-
TeJlbHO, W K VBelMueHHI naBienus. Ilpu cixatum pe-
AKIIMOHHOI CMECH paBHOBEe-
CHEe CMEI[aeTCHA BIPABO, B CTO-
poHY ofpazoBaHMA aMMHaKa,
TAK KAaK 3TOT IIpolecc Hpu-
BOOUT K VMEHBIIEHHUI [IaB-
JIeHHHA, T. €. IPOTHBOIEHCTRY-
eT BHEIIHEeMY BO3JIeHCTBHIO.
HaobBopor, yMeHBIIeHHEe JaB-
JIeHHA CcMellaeT paBHOBecHe
BJIEBO, B HANIPABJIEHHH DA3JIO-
JKEeHHA AMMHAKA.

Heobxoaumo oTMeTHTE, YTO
H3MeHeHHe [IaBIeHHA cMe-
aeT pAaABHOBECHe JHIIbL B
TOM CJy4Yae, ecjaH B Peakiluu

Pue. 106. Komonaa cuatesa NPpUHHMAIT y4acTHe rasoob-
aMMHAKAa pa3Hble BellleCcTBa H OHa CcoO-
f40
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NpOBOXKIAETCH M3MEeHeHHeM MX KOJIHYecTBa. HCIH Ke Ko-
JUYEeCTBO razo00pasHbIX BelllecTB B NPOLECCe PeaKkIMi He
M3MEHASTCH, TO YVBeINYeHHe MJIH YMeHbIIeHHe NaBJIeHHUA
He BIMAET HA DABHOBeCHEe TAKOH obpaTtumoil peaknuu. Ha-
npuMep, B peakiiuu cuHTe3a okcuga asora (II) obmee ko-
MUYECTBO BelllecTBA MCXOAHBIX razos N, u O, paBHO Koju-
yecTBY BemlecTsa npoayeTa NO (no 2 mous).

IoaroMy M3MeHEHHEe NABJIEHUA HE HAPYIIAET PABHOBE-
CHEe 3TOH peakiiuu.

3. Hamenenue memnepamyput. Mbl yie BRIACHHUIH, YTO
nponece o0pazoBaHNA AMMHAKA M3 BOJIOPOJIA M A30TA ABJIA-
eTcd SK30TepMHUYecKHM, a ofpaTHBIl — pasiosKeHHe am-
MHaka — sHgoTrepMuuyeckuM. IIpH noBBIIEHHH TeMIepa-
TYpPhl PABHOBECHE 3TOH peaKIHH CMecTHTCHA BJIPBO, B Ha-
IpPaBJeHUH PpeakluM pasyio¥MeHUuA aMMHaKa, Koropas
IIPOXOJHUT € NOTJIOIEHHEM TEILIOTH M [103TOMY ocsiabaser-
cSl BHEIIHUM BO3JeHCTBUEM — MOBBIIIEHHMEM TEMIIEPATY-
psl. Haobopor, oxnasaente peaKIIHOHHOM CMeCH cMelnaeT
paBHOBecHe BIIPABO, B HANIPABJEeHHH PeaKIUH CHHTe3a aM-
MHAKA. JTA PEAKIMA UAET ¢ BhlJeJeHHEeM TeILIOThHl H Ipo-
THBOAEIMCTBYeT OXJIAKAeHHIO,

CxemMa NpOMBIMJIEHHOH YCTAHOBKHM CHHTE3a aMMHAKA
npuBefieHa Ha pucyHke 107.

IMpespamerne mog
papmeHnes 200 aTw™

H C MOMOIIIEH

AETe3HOTO KATATHIATODA

Henpopearnpoparimas
CMech BOZBpALLIASTCH

I _'pt{;mgﬂmii ras 4+
. BogaHoH map

Puc. 107. CxeMa ODpoMBIIUIEHHOTO MOIVIEHHA
aMMHAKA
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ChaenoBaTeNIbHO, MNORBBIIIEHHE TeMIepaTyphl CMelaeT
XHMHYeCcKOoe pABHOBeCHEe B CTOPOHY SHIOTEPMHYECKOH pe-
AKIINH, a IOHM)KeHHe TeMIIepaTyphl — B HAIPABJIeHHH K-
EOTEDMH‘IECKOﬁ peaKIlHH. OnHAKO B COOTBETCTBHH C npa-
sunoMm Bant-T'odda npHu 3HAYNTENIbHOM MOHHKEHHH TeM-
[nepaTypsl ¥ CKOPOCThL PeAKIIMH 3HAYHTE/ILHO YMEHbIIIUTCH,
9T0 3KOHOMHYEeCKH HeBBII'OJHO. HGBTOM&’ nIpH IMpoH3BOlI-
CTBe aMMHAKA BbIOMpAIOT TAKOH HMHTEpPBAJ TeMIlepaTyp
{(500—550 °C), npu KOTOPOM M pPABHOBECHE HE CIAHIITKOM
CMEeIeHo BJIEBO, H CKOPOCTE PeaklliuH JJ0CTATOYHO BBICOKA.
Taxue ycnoBua HA3BIBAKOT ONMUMAAbHbIMU, & HX ONpeae-
JIeHUe — 86L00p0M ONMUMAAbHBLX JCA08LLIL.

Kak moxknao y0eguThcAa HA pacCMOTPEHHBIX NpHMeEpax,
npumedenye npurnuna Jle [llatense k oBpaTHMBIM XHMH-
YeCcKHM peakIMAM OTKPbIBAET IYTh K YIIPABJICHHIO UMH.

1. HeoGpatumeie u obpaTHMbie peaknun. 2, Xu-
muueckoe pasnopecue. 3. Ipunuun Jle IHlarense.
4, ¥eloBHA CMeIeHHA PABHOBECHA B PeaKI[HH CHHTE-
34 aMMHAKA: H3MeéHeHHe PABHOBECHBIX KOHIEHTpA-
i, H3MeHeHHe TABRJIeHHN, H3MeHeHHe TeMIepary-
phI. Beifop onTHMANIBHBIX YCJIOBHIH,

LA B B N R RN E R RN EERENERERERRERE}.

L

. 1. Kaxkue peaxkuum HaswvipawT HeobdparumeiMmu? Ilpusegurte
TPUMEPBl TAKHX peakiuii M3 Opra’HMYecKoil 1 Heopranuye-
CKOH XMMHH, 3aNIHIIHTe HX YPABHEHNA,

. 2. Kakne peaknun HaselBawT obpataMeiMu? YTo Taroe xu-
MHuYeckoe papHoBecne? Kak ero cmectuTs?

. 3. HaiiTe xapaKTepHCTHKY PEAKIHH CHHTE34 OKCHOA CEpbl
(V1) ua oxcuga cepw (IV) n kucmopoga. PaccmorpuTte, Kak
HYHO H3MEPHTE KOHLEHTPALHIO BEIIeCTB, AABI€HNUe H TeM-
nepaTypy, 4Tofsl CMECTHUTHL PABHOBECHE BIIPABO,

. 4. Jlna cMellleHUA PABHOBECHA B PEAKIIHH CHHTE3A AMMHAaKA
BOpaB0 HeoOX0AHMO NOHH3ATE TeMieparypy. IHouemy e Ha
NPOU3BOACTEBE 3TOT MPOIECe IPOBOIAT NPH AOCTATOYHO BBICO-
Ko# Temneparype 500—550 °C?

. 5. Kak Hy®HO M3MEHHTh KOHIEHTPAIHE BEINECTB, TeMIepa-
TYPY H JABISHHE DeAKIHN CHEHTe3a HOZOBOLOPOIA:

HZ‘[L‘J + 12Irl = 2:H'l[(rl +Q,

YTOOR CMECTHTh pPaBHOBeCHEe BHp&BD?




6. BribepuTe ypaBHeHHA 00PATHMEIX PeaKIHil, B KOTOPEIX H3-
MeHeHHE JABJTeHHA He BRIZ0OBET CMelleHHA XHMHUYeCcKOoT0 PAR-
HOBECHA:
a) MgCO,; < Mg0 + CO,;
6) HCOOH + C,H,OH — HCOOC,H; + H,0;
B) 3Fe + 4H,0,,,,,,, & Fe 0, + 4H,;
F} C2H4 + H2 (:)' CEHﬁ'
f 7. YTo cay:nT cEIphéMm gnfa cuHTesa amvmuaxa? Hazosure ne-

TOUYHHKH 3TOND ChIPbA. nDﬂ[‘DTUBBTE npe3eHTAINHID TI0 MPOA3-
BOOCTEY aMMHAaKA.

' 8. Henoneaya cBOM GHAHUA 00 GHOIOTHH H HeOPraHWYecKoi
XHMHAH, OXAPAKTEPHAVIITe HADOAHOXO3AHCTEEHHOE 3HAUYSHHE
ammuara. [logroroeere NpeseHTALHIO.

Posb BoabI
§ 17 & xumuueckux peaknuax

Ecnu BarnsaayTeh HA HAIIY [JIAHETY M3 KocMoca
(puc. 108), To MBI YBHAMM, 4TO GOJbIIadg YaACTh NOBEPXHO-
CTH 3eMJIH IIOKPHITA BOJOH,

Bojga — yHUKAILHOE XUMHYECKOE BEIeCTBO, POJIb KOTO-
poro B XUMHYECKHUX PeaKIUuAX TPYAHO nepeoneHuTs. Cxe-
Ma 4 He NOJHOCTBI OTPAarKaeT MHOTOTPAHHOCTE POJIH, KO-
TOPYIO BOJA UrDaeT B IPEBPAIeHUAX BEIleCTB.

Kak u Bce BelllecTBa, BOJa MOAYHUHASTCHA CTPOTOH JMOTH-
YecKOi IMHHUHU «COCTaB — CTPOEHHe — cBoiicTBa», (Becnom-
HUME coCmas u cmpoeHue MoleKys 800bl, PONb MeHMoJle-
KYAAPHBIX 8000POOHbLIY CBA-
Jeil npu accouuauuu ux 8
Hudryo u maépdyno sody.)

OrpomHOEe 4MCI0O XUMHYe-
CKHX peaknuil npoTexaer B
poaHoit cpene. Ilo pacTeopu-
MOCTH E BOJE BCE BelllecTBa yC-
JIOBHO JeJIAT HA TPH I'PYIIIEL:

» pacmsopumbte (8 100 r
BOAEI pacTBopsercs Oonee 1 r
BelecTBa: THAPOKCHABLI IIe-
JOYHBLIX METAJLIOB, IOYTH BCE
HUTPaTLl, BCe MOHOCAXApPH-
IbI, HU3IIHEe cOUPTE ¥ Kapbo- Pue. 108. Bug na 3emimo
HOBBIE KHCIOTHI M JAD.); Hd KOCMOCa
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POJIE BOABL B [IPEBPALHIEHHMY BEHIECTB Cxema 4

Peaxkuuonmnas cpega ParTop AUCCOLMAIIHE

BOJIA

TpascnopT BellecTs Karanusatop

Pearenr

« manopacmaopumsvie (8 100 r Boaer pacreopsieTcs OT
0,01 go 1 r BemiecTBA: THAPOKCH KanblluA, (propuasl Ba-
PHA ¥ ATIOMHUHHSA, cYIb(aTs! cepedpa ¥ CBUHIA, AHUJINH B
(heHON NpM KOMHATHOH TEMIIEPATYPE U 1p.);

« npakmuyecku Hepacmeopumbie (B 100 r Boas! pacTso-
paerca Meree 0,01 r BemecTna: nouru Bee ocdaTel 1 Kap-
OOHATBI, KpOMe coJiell IMeJOYHBIX METAJIJIOB M aMMOHHA,
BCE VIVIEBOJAOPOJLI, BEICIIHE CIIUPTHI, AJbLAETHILI 1 Kapbo-
HOBBIE KHCJIOTE H 21P.).

I[IpaxTHueckum nocobuem JJs onpejeseHHs PacTBOpPH-
MOCTH BEIJJIECTB B BOJe ABIAETCH TﬁﬁJlHIJ,El pﬂCTBOpHMOCTH
FUIPOKCHI0B M COJIeH B BOJIE.

PacTBopenne — sT0 He mpocTo pU3HUYEeCKHI Ipolece —
pesyabrat gudipysuu. [Ipu pacTBOpeHMHU BeIlECTE B BOje
INPOMCXOJHUT HX XMMHYeCcKoe B3auMoJgeHCTBHE ¢ Helf — ru-
Apatanusa. PeayJbTaToM TAKOTro B3aHMOJeiCTBHA sABIAET-
cA ob0pazoBanme pactBopos. HMeHHO »TOH TOUKH 3peHUA
Ha pacTBOpeHHe IIPHAeDHHUEBAJICA H OTCTaMBaJ E‘é BE‘JIHKHﬁ'
pyceknit xumuk 1. M. Mengenees.

Boansle pacTBOpbl — 3TO N'OMOIeHHBIE CHCTEMBI,
COCTOAIIIHE M3 MOJIEKYJI BOOKI, HACTHIL }}HCTEDPéH'
HOI'O BellleCTBa M IPOAYVKTOB UX B3aMMOJeHCTEHA.

ITouemy B onpejiesleHHMH PacTBOPOB MbI TAK OCTOPOMKHO
MOAYEePKHYIH: ¢...9aCTHI] Bell[eCTBAa H IPOJAYVKTOB HX B3aH-
mopaelicrBuA» ? Kak Bol noMauTe U3 § 11 « [lucnepcusle cu-
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clreMbl?», HCTHHHBIE PACTBODLL JeJIHT Ha MOWICeKYJ/JADPpHBIC,
MOHHBIE M MOHHO-MoOJeKyaapHble. Benbs pasxke B Monexy-
NAPHBIX PACTBOPAX BELIIECTB COJIEPIKATCA YIKe COBCeM He Te
MOJIEKYJIBI, H3 KOTOPBIX ObLIO MoCTpOeHO MCXOJHOE Bele-
CTBO, HAIIPHUMED MOJIEKYJIbL CIIUPTOB. JTH MOJIEKYIIBI OKDY-
sceHbl obonoukoit M3 Mosaekys Bojbl. Takue MoJIeKyJIbl
HAa3LIBAIOT 2udpamupoéanHbimu. OHHM IpencTABIAIOT
coboil pe3yJbTAT B3aUMOJAeHCTBHMA BOALI ¢ MOJERYJIaAMH
pacTBOPAEMOro BeIecTBa — npoliecca zudpamayuu.

KocBeHHBIM N0KA3aTENBCTBOM I'MApAaTAIMA KaK XMMH-
YeCKOro [ponecca ABJdAeTCH C}'mECTBGBaHHE TBép,ILbIK Kpu-
emaJaaozudpamosg, HaIpHUMep cojieil, B COCTAB KOTOPBIX
EXOAHNT BOMIA. Eé B sTom cayuae HAZBIBAKOT KPHCTAJ-
JAHU3AIIHOHHOIN, Hanbonee uM3BecTHBIMH KpHCTAJJIOIrHapa-
TamMu sABAATCA MeAHbiil Kynopoc CuSO,-5H,0, rume
CaSO, - 2H,0 u xpucrannudeckas coga Na,CO; - 10H,0.

Ecnu OJIA MOJeKYJIADPHBIX PACTEODORB BCE TOJBKO 3THM MU
3AKAHYMEBAETCH, TO AJA PACTBODOB 3JIEKTPOMUTOB CIeayer
npopomxenne. Hamomumm:

AIEKTPOWIHTEI — 3T0 BellleCcTBa, KOTOpPRIE B pac-
TBOpPAaX pPacnajaloTcd Ha MOHBl — JHCCOLMHPYHOT.

ONEeKTPONUTHL JHCCOIIMUDYVIOT MO-PASHOMY — OIHH XO-
pollo, Apyrue He OoYeHb. ITY cOOCOOHOCTE JEKTPOJIHTA K
AUCCOLMAIIMK XapaKTEPHaVeT BeIHYUHA, HAa3kIBaAeMAasd cTe-
[IEHLIO ANEKTPOIHTHYECKOH THCCOHALIMH.

OrHomeHne yueaa MoJeH BelllecTBa, pacliaBlile-

9 rocsi Ha MOHBLI, K 00lIeMy KOJHYECTBY PacTBO-
PEHHOTO BeIIeCTBA HA3LIBAIOT CTEIIEHBH IIEK-
TPOJHTHYECKOM JHCCOLHAIIHH,

HD BeJIHHHHE CTelleHM THCCOIIHAIIMHKM BCe 3JIeKTPOJHThI
MOKHO YCJIOBHO PasfielIuThk Ha culbible (CTENeHb JHCCOoIH-
Al KOTOPBIX CTPEMUTCA K eIHHHIE) U caalbie (cTeneHb
MUCCOLMHMAIINK KOTOPBIX CTPEMHTCHA K HVJIIH).

CHIBLHEIE 2JIEKTPOJHUTEl B PACTBOPAX NPaKTHYECKH I10JI-
HOCTBIO PACHAJAKTCA HA HOHBI, H YPaBHEHHE AUCCOLHAIIHK
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AJIHA TAKHAX EI'JIERTI]DJII:!TGB HPHHHTG 3AMUCEIBATHE KAK He0b-
paTHMBIil npolecc:

NaOH = Na* + OH-,
Al,(SO,), = 2A13* + 3802~

K cHIBHBIM 3JIEKTPOJHTAM OTHOCAT HIENOUYH, BCe COJIH,
nexoropsie kucaors: (HCI, HNO,, H,SO,, HCIO,, HBr, HI,
CF;COOH u ap.).

Cnabule dIeKTPOJHMTHI B pACTBOPAX AMCCOIHHMPYIOT
OYeHb HE3HAYNTENbHO, IPUYEM 9TOT NIPOLEcC OBpaTHM:

HNO, &= H" + NOg3,
CH,COOH &« CH,COO~ + H".
K crabeim IMNEKTPOJHTAM OTHOCATCH MHOI'HE HeOPraHH-
seckue (H,S, H,CO;, HCN) u nouru Bce opraHmdecKue

KucaoTel. Boaa, Oyayum npHuYMHON AMcconMallMHM, cama
HE3HAUYMTENBHO TUCCOIHUpYeT:
H,0 < H"'+O0OH".

Kax Monexy/abl, TAK H MOHBLI B BOJHBIX PACTBODAX T'H-
ApaTHpPOBAHKL, T. €. CBA3AHE] C OKPYIHAIIMMH UX MOJIEKY-
JIAMH BOJIbIL.

Kax BbI 3HaeTe, aBTOPOM OJHOH M3 OCHOBONOJATAIOLIMX
TEOPHH XUMHH — Meopuu aaexmpoiumuiecikoit ducco-
yuayuu — ApnfercAa mBeackui xumuk C. Appernuyce. On-
Hako U pycckne xumMmukn — H. A, Kabnykoe u B. A. Ku-
CTAKOBCKHMII — BHECJH HeMAaJblil BKJIAJ B Pa3BUTHE Npej-
CTABJIEHHH 0 MEXAHH3ME QHCCOLMAIIMN H MOBEIeHWH dJeK-
TPOJINUTA B PACTBOpE.

CpanTe ABrycr Appennyc
(1859—1927)

L B B B N R NN E N RN N R NEERENER}N.)]

Iseackuit xumMuk 1 ¢pusux. Ha oc-
HOBE NPOBEJEHHBIX HCCleJoBaHHil qo-
Kasaa 1 chpopMyIHPOBAT OCHOBHBIE T10-
JOKeHHA TEeOPHH 3JeKTPOMHTHUYECKO
ANCCONMANMK, ODHADYKI PASAKYHYIO
cTeNeHL AHCCONMAIIHM Y PasHbIX Be-
[eCTB, OTKPBLI 3aBHCHMOCTE CTENeHH
AMCCONMAIHK 0T pasbaBieHHA PacTBO-
poB. OcHOBaTEN: YYEHHA O CKOPOCTAX
xumMudeckux peakuuii. Jaypear Hobe-
nescroi npenmun (1903).
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BenomuuTe, uro no xapakTepy obpasyomjuxcsa B pe-
3YJARTATE JHUCCOLIHMAIITHNE MOHOB PA3JHYAKT TPH THIIA 3JIeK-
TPOJIMTOB: KUCJIOTHI, OCHOBAHUA U COJIH,

Kucaoret — ato NeKTPOJMHUTEI, JHCCOIMHDPYO-
nrue Ha KaTHOHBI BOLODOOA H AHHOHBI KHCJIOTHO-
o OCTaATEKA.

HCl=H* +Cl-,
HCOOH &——H" + HCOO".

OcHoOBAHMA — 3TO JIEKTPOJINUTEI, JHCCOLIHHPYIO-
IHe HA KATHOHBI MeTANlIa (AMMOHHMSE HIHM Opra-
HHUYEeCKOT'0 OCHOBAHMA) U TMAPOKCH/I-aHUOHEI.

KOH = K* + OH-,

Coam — 270 31EKTPOIUTEI, JTUCCOIUUPYIONIHE HA
KATHOHEI MeTaJlla {EMMOHHI‘I HJIH OPpraHH4YecKoro

OCHOBaHKH) H AHWOHBI KHCJOTHOI'O OCTaTKAa.

Al,(S0,), = 2A13* + 3802,
NH,NO, = NH] + NO3,
CH,COONa = Na* + CH,C00".

3HauUTeJBLHA POJbL BOABI JAJSA TPAHCIOPTHPOBKH Be-
iecTB B cdepy peaknun. Kak Bel 3Haere, ocofeHHO BajKHA
OHA B XH3HM JKHBLIX OPraHHM3MOB, TAaK KaK BCe XXHUJAKHe
cpeibl (AMMOHMA MJM OpPraHMYecKoro ocHoBaHusa) OoJee
yem HaA 90—98% cocroar ua Boasl. Tak, KPOBL PA3HOCHUT
10 OPraHU3MYy KHCJI0POJ, MHTATEe/IbHbIEe BeIlecTsa, ropMo-
Hbl W JApyrie ODHOJOTMYECKM AKTUBHbIe COefMHEHUA U,
B CBOH OYepelb, JOCTABIHET VIVIEKHCIIBIA a3 U MPOAYHKTHI
pacajga K MecTaM UX VIaJeHWA U3 OPpraHu3Ma,

O ponm BOIBI KAK TPAHCIOPTHOrO CPeiACTBA B IIPOMBILI-
JIEHHOM NPOM3BOICTEE MBI V3Ke JOCTATOYHO PACCKA3BIBAIK
paHee.
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He MeHee 3HAaUHMAa pOJb BOJAEI KAK VUACTHHKA XMMHYe-
CHHMX pearuuii, B opranmuecKol XUMHH IeJIad IPYIIA pe-
AKLHI NpHCOeIMHeHHA HOCUT HasBaHUe pearkyull sudpa-
mayuw. O peaknuy ruJpaTaiiuy 9THJIEHA MBI T'OBOPHJIN He
pas, N03TOMY HANIOMHUM O Peakuy zudpamayuu ayemu-
sgena (pearknuu Kyuepopa), npegcrapisiomeii coboil oguy
M3 APKMX CTPAHHIL OTedecTBeHHOH opranvvYecKoil XMMHH.

BaaumogeitcTBMe alleTiuaeHa ¢ BoJAoi Gb1710 M3BECTHO [0
M. I'. Kyvuepoea. OgHAKO OPAKTHUYECKODO NIPUMEHEHHA 3TA
peakiisa He HAXOJHJIa M3-3a 04YeHbB MAaJOro BLIXOJa IIpO-
AVKTA — YKCYCHOTO ajbjJeruia. 3acjyra pycckoro yuéHoro
COCTOANA B TOM, YTO OH HALIE] KATAIUIATOD 2TOI0 IpPOLec-
ca — COJIM PTYTH, KAPAHHANLHO VBEIHYHUBILIHE BLIX0J IIPO-
AVKTAa:

20
~H"

B meopramnueckoll XMMHHM peaKIUH ¢ VUACTHEM BOIEI
TaKMe MHPOKO u3eecTHHI. Tak, ¢ BoAoill npu oOBIYHBEIX
VCAOBHAX 3HEPIrHYHO PearHpDYVHT IIeJOYHEIe U HIETOYHO-
3eMeJIbHBIE METANIBI, IPH 3TOM 00DaA3VIOTCA HIENOYE 1 BO-
JOpox:

HC=CH + H,0 —%~ 5 CH,—C

2Na + 2H,0 = 2NaOH + H,T,

Ca + 2H,0 = Ca(OH), + H,I.
XuMuyecKne aHTHIIOAEI LIEN0YHLIX METAJIOB — Tralio-
reHbl — [0-Pa3HOMY B3anMoJeiicTBYIOT ¢ Boaoii. Boga ro-

pHT BO (hTope, a XI0p, HAPUMED, BIAUMOAEHCTBYET ¢ BO-
JI0i1 I0CTATOYHO MeJJIeHHO 1 o6paTHMO:

2H,0 + 2F, = 4HF + 0,,
H,0 + Cl, &= HCl + HCIO.

Hmenno xnopuoBatucTasa kucnora HCIO, opur Uz npo-
JAVKTORB HOCJIE,EHEﬁ peaKnny, onpelejideT GTﬁeJIHHﬂIDI.LT.EE
neificTBME XJI0pPA.

C 0CHOBHEIMH ¥ KHCJIOTHBIMH OKCHIAMH BOJIa pEATHDVET

c of6pasoBaHNEeM COOTBETCTBYIOIUX MHJPOKCHA0E — IIeJIo-
yeil H PACTBOPHMMBIX KMCJIOT, HAIIPUMEp:

BaO + H,0 = Ba(OH),,
S0, + H,0 = H,S0,.
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Bopga yuacTByeT B Hnponeccax aleKTpoiusa (pasnoxe-
HHA BelllecTB JIeHTPDHYeCKHM TCIH'E}M} H ABJdAeTCA HCTOY-
HUKOM HOJMYYeHHA YHCTHIX BOJOPOJA H KHCI0pPOoaa:

2H20 Q‘J'.I.EKTELL'I.II:! 2H2 + 02'

B cBO10 0uepens, BaauMoAeHcTEHE BOJOPOAA H KMCIIOPOAA
CIAVHT TOM I}E&KU.HEﬁ, KOTOpadA IIo3BMIAeT BBEIBOJMTE HA
OKOJIOBEMHYI0 0pOUTY KocMHAdYeckue Kopabnu (eMm. puc. 52).

OpHako paccMOTpeHHeM 9THX CBOMCTB JaJleKo He HcYep-
NBIBAETCH POJIB BOALI KaK peareHTa. ['opasno Gosiee MHOTO-
YHCAeHHB M YPEe3BLIYANHO BaMHBI PeakIHH THIPOJIH3A,
0 KOTOPBIX M NOHAET peusb B cleAyioeM naparpade.

1. Poas Boel B npeBpameany Bemects. 2. Kaacendgm-
KAIMA BEUECTE 110 PACTEOPUMOCTH B BOJe: PACTBOPH-
MBI, MAJOPACTEOPHMEIE H NPAKTHYECKH HEPACTBO-
pumbeie. 3. PacTBopeHHe KAK (PH3HKO-XHMHYeCKHIH
nponece. 4. ImeRTpoauThI. 5. CTenens 3IeKTPOITHTH-
yecKoH anccomnanmun. 6. Cuiasaele 0 c1adsle 3TeKTPO-
auThl. 7. KMCHI0THI, OCHOBAHUA U COJIM B CBETE TEOPHH
ANEKTPONMTHYeCKol aucconuanumu. 8. Peakuun ru-
OPAaTAI[MH.

v
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1. Kakroe crpoenne uMeeT Monekyna soasi? Kaxossl eé dpmsn-
yecke ceoitcrea?

2. PackpoiiTe HHTEIrpHPYVIOLMIVE) POJbL BOOLI B ECTECTBO3HA-
HHHM — MeXJIV XHMHAeil, 6nomnoruei, (Hankoi | reorpadmeii.
BosmoxxHO 111 O3 CTPYETYPHPOBAHHA M AKTYANTHIATNH HHTE-
rpanmOHHBIX Hpﬂﬁ.]'lEM JOCTATOYHO HIOJHO CHETATH aro?

3. PaccramuTe o POJMH BOALI B PEOIeHHH SHOHOMHYECKHX IIpO-
Onen oduecTsa, HCNOMAbL3Y A Bo3MoskHoCTH MHTEpHETA.

4. PackpoiitTe rmofansHyio npobaeMy deloBedYecTEA — IIpO-
Gnemy npecHoi BOALI Ha 3eMie H IPeAJI0MKHTE NYTH eé pere-
HHA HA OCHORE [MOANOTORIEHHON NpeseHTAIHH.

5. Paccramure o POJIH BOABL B XHMHYECKHX PCAKIIHAX.

ﬁ. HDH.E.}KHTE, UTO JHCCOOHAIINA 3JeKTPDOMHTA — 3TO pe3yjib-
TaT mponecca rugparanun. Kawkyo poas ceIrpand pyccKHe
XHMHEHR B H3YVIeHHH ITOH CTOPOHELI TEOPHH 2JeKTDOJIHTHYE-
CKOH gHcconuanuun?

7. Y7o Takoe cTeneHsb aeKTpoanTHYecKoi gucconnannu? Ha
KAKHEe IPYNILL JeJAT JJeKTPOIRTE 10 CTenNeHH 3IeKTPoJIn-

4G
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THUYeckol gucconuanun? llpueenure npuMeps! npejcTapuTe-
Aeil Kam a0l rpynns.

B. [lepeuncnanTe xMMHYecKHe cBOHeTEa Boakl. Kakpe u3 aTux
CBOHCTE HAXOAAT NPpaKTHYeCKOe NpUMeHeHIe?

9. Yro tarkoe kpucramnorngparter? Kaxoll npomecc nemuT B
OCHOBE HAJIOKEeHH: TMIICOBBIX TOBA3OK WM W3TOTOBJIEHWA
nafennii na amebacrpa?

10. 3anHmnTe YpaBHEeHHA PEAKIHI, ¢ MOMOIIBID KOTOPBIX
MOHO OCYIIECTBHTE CIeIVIOIIHE IPeBPAIeHIH:

a)0y— H,0— H, — NH; — H,0 — H,PO, —
— H,0 — NaOH;

6)C,H, — C,H.OH — C,H, — CH,CHO —

— CH,COOH — H,0.

§ 18 T'uaponus

0

I'mppoamnzom Ha3bIBalOT peaknun 0oOMeHHOTO
B3auMojeiicTBHA BelljecTBa ¢ BOAOH, NpUBOAA-
LIMe K UX PA3IOKEeHUIO.

ITo nmanpaBieHNI0 peaKLIMH THAPOJHM3A MOXKHO pasje-
JINTE HA 00pamuMsbie 1 HeoOpamumble,

Ecnu mocmorpers Ha TAGMHMIY PACTBOPHMOCTH IMAPOK-
CHIOOB H C‘Dﬂﬁﬁ B BOIOe, TO MO HO 3aMeTHThL, YTO B HEKOTO-
PHIX KJeTOUKAaX 2Toi Tabaunsl cToAT npodepkn. B cHocke
e VKA3AHO, 4YTO JAHHOE BellecTBO JUb0 He CYIIeCTBYET,
ando paanaraeTcsa BOAOI, T. e. NOJBepraeTcsa HeoDpaTHMO-
My rujapoanay. Yaime Bcero TAKMME COJNAMH ABIAIOTCA CO-
JIM, OﬁpﬂSDBﬂHHHE caabbiM HepacTBOPHMBIM OCHOBAHHEM
u cnaboit neryydeit kuenoroit. Hanpumep, cynbdua anwomu-
HHUA CYIIECTBYET TOJBKO B CYX0OM BHJle, TAK KAK B pacTBOpe
HNOJHOCTLIO MHJIPOJIHM3YEeTCH

Al1,S, + 6H,0 = 2AI(OH),| + 3H,ST.

Kpome HekoTOpEIX coJiel, I'MAPOJU3Y I[1OJBEPraloTcs
MHOTHe OMHAapHLIe (IBYXaJIeMeHTHBIe) coefiluHenns — Qoce-
(GHuALl, HUTPUABL, CHIHUITHALL, THAPHILI H T. ., HATIPUMED:

ZngP, + 6H,0 = 3Zn(OH),l + 2PH,.
OTMETHM, UTO 3Ta peakKlid JeXHT B OCHOBe IIpHMeHe-

HHA {l)OC(bHI[ﬂ IIHMHKEA B KAYECTBe 3001HOa — BellecTBa, HC-
NoAL3VeMOro Aas 0ops0EI ¢ TPBEIZYHAMH.
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HeobpaTuMblil THAPOJINAS HCIOJbL3VIOT AJA NOJIYUYEHHA
aneTuIeHa U3 Kapbuaa KaJabIudA:

CaC, + 2H,0 = Ca(OH), + CzﬂzT-

l'opasno Gonee sHAUNMM U MHOrooOpaseH ruapoaus obpa-
THMBIH.

Mo HO BBIAEIUTE YeThIpe THUIIA PACTBOPHUMBIX cojieil B
3aBHCHMOCTH OT CHJILI 06pA3VIOIIHX COJMb KHUCIOTEL H OCHO-
BAHHA.

HeobGpaTumeiii rugponaus cogu caafozo OCHOSAHUA W
eaafoil Kucaoms: ObBLI paccMOTpEH BBIIIE HA IpHMepe
cyab(pHAA ANIOMHHIAA,

Teneprs paccMoTpUM 00paTHMBIN HAPOINS COAU CULbL-
HO20o ocHosanus (ménoun) u caaboit rkucaomst (H,S,
H,CO,;, HCN, H,S50,, CH,;COOH).

Kak npasuio, B pesyJbTaTe TAKOI0 rupoansa obpaay-
HOTCH KUMCIAA COMbh M NIET0UYb:

Na,CO; + H,0 & NaHCO; + NaOH

UM B MOHHOM BHJE:
CO% + H,0+ HCO;3 + OH".

Taroii ruaponus HASBIBAIOT 2UIPOAUIOM ILO AHUOHY.
Hon, koTopsiil 00VCJIOBIUBAET CPEYV pacTBOpa, — MHAPOK-
cuj-annoH OH™, noaTomy npu pacreopenuu kapboHaTa Ha-
TPHA B BOJie cpeia MOJYYeHHOT0 pacTBopa Dy AeT wearouHoit
¥ UHIWKATOD, HaupuMmep deHoxbranenH, IIOKaxeT aTo,
M3MEHHB IBeT HA MAJHUHOBBIII,

Kucasie conu, Kak IpOAYKT HAPOJIM3a 10 AaHUOHY, I10-
AYYAKTCA B TOM cJydae, ecJiM HCXOoAHAA cosik ofpa3oBaHa
MHOTOOCHOBHOM KucaoToii. B cayuae e, Korga mcxogHan
coJib 00pa3oBaHa OJHOOCHOBHOH KHCIOTOH, B pesyibTare
ruJIpoJIH3a NOoJYy4arTca IEnodbs W KHcaora. B kKadecTse
IpuMepa pacCMOTPHUM I'HIAPOJIN3 IHAHNUIA KaluA — obA3a-
TEJBHOT'O ATPUOYTA MHOTNOYHMCJIEHHBIX HINHOHCKUX U Je-
TeKTHBHBIX JIHTEPATYPHBIX IPOM3BEleHHI:

KCN + H,0 <= KOH + HCN
MM B HMOHHOM BHJE:
CN- + H,0 < HCN + OH~,
Tenepk BaM CTAJIO MOHATHO, YTO VOUBAET YEJIOBEKA He

TOJABKO IMAHUCTHIIN KaJuil, Ho H 06pasyiomasacsa B peayib-
TATE ero rHapojgHsa JeTydad u '-IIJEEBBIT-IB.I.;{HD TOKCHYHAHA
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HUAHHCTOBOAOPOAHAA KHeaoTa HUN., M ropeKuM MUHEAaneM
naxHeT He MMAHHMCTEIN KAIWil, a UMeHHO [IHAHOBOLOPO/.

IM'naponua coau caabozo ocHosaHus (HEPACTBOPHUMOTO B
BOJie THAPOKCHAA METALIA, AMMHAKA WIH AMHHA) H CUlb-
noit kuenomst (HC1, HNOg4, H,S0,, HC10,, HBr, HI) npu-
BOAKT, KAaK NOpaBHJIO, K DﬁPﬁSGB&HHIﬂ CHJIBHOH KHCJIOTHI
M OCHOBHOM COJIM:

ZnCl, + H,0 &= ZnOHCI + HCI
WJIH B MOHHOM BHJIE:
Zn?** + H,0 <= ZnOH"* + H*.

Takoit rEAPOIH3 HABLIBAIOT 2UdPOAUIOM NLO KAMUO-
ny. MoH, KoTOpEIH 00yCIIOBIMBaAET cPelly pacTBopa, — Ka-
THOH Bogopoga HY, mosromy npu pacTBOpeHHH XJIOpHJIa
IIMHKA B BOJIe Cpe/ia NOJVYeHHOTO pacTBopa 6YAeT Kucaom-
HOI ¥ MHAUKATOP, HAIPHMED JaKMyc, [MIOKAMKeT 3T0, HaMe-
HHEB BT HA KPACHBIM.

OcHOBHBIE COJIM, KAK NPOAVKT I'MADPOJHA3A 10 KATHOHY,
MOJVYAIOTCHA B TOM cjydae, eciid UCXOJHANA colib 0OpasoBa-
HA MHONOKHCJOTHBIM OcHOBaHMeM. EcJn HMCXOAHAA COJb
ofpa3oBaHa OJHOKHCJIOTHBIM OCHOBAHHEM, B De3yJkTaTe
rujapoaunsa o0pasyTed KHCJI0Ta M oOcHOBaHMe., B KauecTie
NpHMepa paccMOTPHM FHAPOAN3 Xaopuga ammoausa. Hero-
PHUYECKH CHA0MHBIICECH HASBAHUE 3TOH COMH — HAIIATBIDb.
B peayiapTaTe rHADOMH3Aa HB.]J_IBT_BI]}H BhIAEIHETCH aMMHakK:

NH,Cl + H,O0 = HCl + NH,-H,0
HIH B MOHHOM BHJE:
NH; + H,O0=H"+ NH,*H,0.

PacemorpuM einé oaMH NpUMep I'MAPOJH3a N0 KaTHO-
HY — PHAPOJH3 HUTPATA HATPHUA, 00pa30BAHHOIO CHILHBIM
OCHOBaHHEM (rHIpOKCHIOM HaTpH#A) ¥ crnaboii (azoTHeTO)
KHCJI0TOH:

NaNO, + H,0 &< NaOH + HNO,
HJIH B MOHHOM BHJIE:
NO; + H,0 = OH + HNO.,.

H HaxoHel, rHAPOJIHS COAU CUABHOZ0 O0CHOBAHUA VU CUNLL-
HOU Kucaomsl, KaK MNpaBHUI0, He NPOMCXOIUT, U COOTBET-
CTBEHHO cpeja pacTsBopa dDyaer Helimpa.avnoi. Hanpumep,
He I'HAPOJIH3YIOTCA XJIOPHALI, HUTPAThI, CYih(paTsl Me104-
HBEIX METAJJIOB,
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KHCIOT S AR PO

IeJTII038 TAWKO3a CIHPT
(1mena, onHuIKKH)

Puc. 109. CxeMa npoHsBoicTBa MMAPOAHIHOTO
STHUJIOBOTO CIIHPTA M3 IeLIII03E

HecmoTpsa Ha KpacouHYIO NAJTUTPY PA3JIHYHBIX CAYYAER
rsagpoJinsa comell B HEDpI‘B.HHT-IECKDﬁ XUMMHH, OH HUA E EKa-
KOe CpaBHeHHe He HJAET ¢ MHOTOYMCJEeHHBIMH CAy4asM#
rUAPOSIM3a, H3YYaeMbiMHI OPraHMYecKol XuMHe.

Brauane paccMOTpHM J[BA IPHMepa I'HADPOJIN3a OPraHM-
YeCKHMX BeIeCcTR, KOTOPLIe MMEIOT BAMKHOE NPAKTHYeCKOe
NPOMBIIIJIEHHOE BHAYEHHE,

IToayuenue zudponusnozo cnupma (puc. 109). Hassa-
HHE JTOr0 NPOMEINIJIEHHOTO NMPOAVKTA 00VCIIOBJIEHO CIO-
coboM ero moavuenuda. Orxonsl gepepoobpabaThiBarineil
NPOMBIIITIEHHOCTH (ONHIKH, IIENa) CORePKAT IeLITHI03Y,
KOTOPYIO NOJABepraioT r'ijIpoanay (¢ y4acTueM cepHOi KHc-
JIOTHI B KAYeCTBe KATAJIH3aTOpa):

(C¢H,y05), + nH,0 — nCgH ;0.
LI0KO03a
IMonyueHHYI B peayiabTaTe TUAPOIM3a [NIHKO3Y IOM
AeiicTBReM (pepMeHTORB NepepabaThIBAIOT B CIIMPT:

CeH,,0, —RME™, 90 H,OH + 2CO,T.

TouHOo TakMe e XHUMHUYeCKHe NIPolecchl JEKAT H B OC-
HOBE MOJYYEeHHA IMHINEBOro (IHTHEBOro) STHIOBOTO CIHP-
TA, TOJBKO B KAYECTBE HCTOYHMKA €r0 CHVIKHT He LeJLI0-
J03a, a IVIIK03a, 0Dpa3oBaBIIascA B PeayjbTaTe MHAPOJIH-
3a KpaxmaJa.

IHoayuenue mobria. Huskocoprable sKHPBI, WK KHPEI,
MaJIOIPHIOiHBIe B MHINY (HanpHMep, NaJlbMOBOE MACJID),
[IOJBEPraT IeJouHoMy rHaponunsy. IloayuuBimnecs npu
ITOM HHDHBIE KﬂpﬁGHDBbIE KHCIOTHBI CBA3BIBAKYTCH ]l[éJID'
YbLI0 MJIM COJOH B MBLIO, CMeIlas TeM CAMBIM pPaBHOBECcHe
00paTHMOr0 MpoIecca BIPAaBO:

SKHUPBI + Boja —=4% 5 MBI1I0 + DIHLEPHH.

C MBLIAMHM BBl JJOCTATOYHO NOAPOOHO 3HAKOMMINCE ITPH
PACCMOTPEHMH 3HECTKOCTH BOJILL.
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Eme donee BasHOE 3HAUEHME MMEHT NPOIECChl MMApO-
JM3a 1A 00MeHHBIX [IPOIEeCcCOB, KOTOPEIE JISMHKAT B OCHORBE
HUZHeNeATEIBHOCTH M HBBIX OPraHU3MOB.

ITocTynawnime B OopraHMaM ¢ OHINEH OelKH, MKHPBI,
VIVIEBOLI MOJBEPraTCeA B IHILEBAPUTENEHOM TpaKTe (hep-
MEHTATHBHOMY I'HADOJN3Y ¢ 00pA30BAHHEM COOTBETCTBEH-
HO AMHHOKHCJIOT, INIMIEPHHA W KHUDPHBIX KUCJIOT, IVIIOKO-
3bl. M3 aTHX «KHPNMYMKOB» OPraHH3M B XoJe IJacTHye-
CcKOro obMeHa CTPOMUT cBOM coDCTBeHHBIE OENKHM, MKUDPBL U
yraesoibl. Tak KAK 3TH NPOLEcChl HAOTEPMHUYECKHE H
TpedyIOT B3HAYMTEJBHOIO KOJWYECTBA SHEPruH, HeMaJo-
BAMKHYIO POJib B 00MeHe BellleCTB UrpaeT U oOMeH SHEepruu.
0ba aTu npolecca HepPASPEIBHO CBA3AHLI B eIHHOM 3KH3-
HEeHHOM Npollecce obMeHa BelllecTBE U SHepPruH,

JHepreruuecknii obmen mnpeacraBiaser coloil He 4TO
HHOE, KaK Te e npounecckl rugpoansza. Tak, HeoDX0OIUMYIO
A niaacTHdeckKoro obmeHa (MM, Kak roBopaT OMoJOTH,
ACCHUMMIANNK) SHEPrUiD 0PraHuaM MoJYVUaeT B peayiibraTe
ruaponuza ATd:

AT® + soga — AJIID + dochopuasn xucnora + 40 xIx.

B xoae npoTHBONOJIOMHOrO npoiecca (B 6Hosorum ero
HadblBAKT ﬂHGCHMHﬂHHHEﬁ) BEIJIeJIAEMAHd H3 OpraHHYe-
CKHX BellecTB dHEePruA BHOBL Hakanusaerca B ATd:

AND + pochoprana kuciaora — ATD + soga — 40 s,

1. 'napoans. 2, Heo6paTumseiii rugpoauns, 3. O6parn-

MBIH THJIPONH3 Heopranwdeckux coxeii. 4. M'maponus

OpPraHNYeCcKHX COeIHHeHHI — e K036 H KpaxMa-

na (moaydeHHe ITHI0OROTO CITHPTA); MeJIOMHOH THIPOo-

gua KHPOE, 3. 'mapoana B opraHM3anMy KH3HH HA
emMe.

L ] LR N B N NN NN R N NN EENNESENERESENRESRREHSEHNRE-SEHSRZSEHSNSE:NSHNESE:SHMSHERHE};

. 1. Yro raxoe rujaponus? OEACHHTE THMOJOTHIO 3TOTO Tep-
MHHA.

2. llovemy B rabanie pacTBOPHMOCTH THAPOKCHIOE H COJIEH B
HEKOTOPBIX KISTOUKAX HMEIOTCH Dpoueprn?

3. 3anuiuuTe YypaBHeHHe rMapoansa cyibipuna xpoma (III),
Kaxomy FHAPOINAIY MOJAEepraeTcHd aTa coab?

4. UenwsiTaiiTe B JOMAITHAX VCIOBHAX HHANKATOPHON OyMaroi
pacteopkl numesoi (NaHCO,) 1 ernpansnoil coger (Nay,COy).
B karom pacreope cpena 6yaer Gonee menounoit? [ouemy?

~
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. 5. HenwrraiiTe pacTEOPE! MELJIA H CTHPAJNIBHOTO NOPOIITKA HH-
AukaTopHoi GyMaroii. OGBACHUTE, TOYEMY A4 CTHPKH JTyd-
e HCNOJIBE3OBATE CTHPAJNIBEHBIE NOPOIINKH, 4 He MBLTA. HG‘!E‘MS’
HE PEKOMEHAYEeTCH CTHPKA IEepPCTAHBIX HM3AeJHil Nmopolnka-
MH, ODpeJHAZHAYEHHBIMH IJIA CTHDKH XJIOH‘IHT‘DEYMB}!CHHK?
r 6. Henonwsays suHanusa no 6MOMOTHHE, DOATOTOBRTE TPH co0b-
mesnd Ha Temy «00Men GenxoOB (3HHPOB, YIVIEBOLOE) B Opra-
HHE3Me TeJ0BeKa, eT0 HADYIIeHUA U IpeIyIpesIeHHe HX ».
7. [lans pacTROPEI TPEX coeii:
a) uurpat ceuuua (II), cyasdar Kanus, CHARKAT HATPHH;
6) xmopug HaTpUA, CYILGUL AUTHA, XTOPUT ATIOMHHHT;
B) HUTPAT AMMOHHNSA, HHAHNI HATPHA, nogus apus.
Kak npr nomomy umEgukaropa paconossars ux? s comei,
NOABEPTAKIIHYCA THAPOAN3Y, IAMHIIHTE YPABHEHHHA COOT-
BETCTBYIOUIHX Peakiini.
‘ 8. Hanumure ypasHeHHS peakiuii, ¢ DOMOLBI0 KOTOPBLIX
MOMCHO OCYHIECTEHTE CASIVIOIIHE MPpeBPALIeHHA:
Kapiu KalLIMA — aUeTHIeH — YKCYCHBIH anbieruy —
— VHCYCHAA KHEA0TA —F YHCYCHO-9THIOBLI apup —*
—F OTHJIOEBIN CIIMPT.
Kaxue 13 npeppalieHHi ABIAKNTCH peakUMAME ruapoansa’?
. 9. Yem OTIHUAIOTCA PEAKIINH TMIPOJAN3A OT PeaKImii rujpa-
rapun? Yro Mexay HEMHI obiero?
. 10. Kakue npoeccsl rHIpOIH3A AMEKOT MPOMBIIIIEHHOE 3HA-
uyenHe?
r 11. [ToxaxkuTe poias THAPOIH3E HA OIPHMEDE IIPOLECCOB ohnme-
Ha BEMIECTE B 3HEPrHH B 3KHBLIX opranusmax. Ilogroroesre
TPe3eHTAIIHIO HA 3TY TEMY, Henoabaya pecypesl MaTeprera.

19 OxuciaureabHo-
BOCCTaHOBUTEJbHBIE
peakiuu. JJIeKTPOJIn3

IlopTOopuM NpH3HAKH, MO0 KOTOPEIM KJIACCH(PHIIHPYIOT
XHMHUYeCKNe PeAKIHI: H3MeHeHNe cOCTABA BEIeCcTB, Ylc-
JI0 ¥ COCTAB pPeareHTOB W NPOAYVKTOR, (hbasa, TennoBoil ag-
(peKkT, HAmpaBJeHWe, yuacTHe Karaauaatopa. He menee
FHAYMMA KaaccH(pUKAIIUA M0 NPU3HAKY: «U3MeHEeHHe cTe-
neHeH OKHCIEHMA 2JIeMeHTOB, 00pas3yILIMX peareHTsl M
NPOAYKTH peakiuu». [lo aToMy NpnaHaky pasin4daioT pe-
AKIHMH, IPOTEKAIINE ¢ H3MeHeHeM CTelleHH OKHCIeHHA
(OKHMCAHTEIBHO-BOCCTAHOBUTE/ILHEIE), H PeaklHH, IpoTe-
Kawine 0e3 H3aMeHeHNA CTeNeHH OKHCIeHUA.
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CreneHbo OKHCJAeHHMA HASLIBAKT YCJIOBHLIN 3apsaj] aTo-
MOB XMMHMYECKOI0 3JIeMeHTa B COeJHHeHNH, BEIYMCIeHHbI i
Ha OCHOBE NPeIlIojoMeHHA, YTO OHO COCTOMT TOJBKO M3
NPOCTLIX HOHOB.

Yrobel paccuHMTATE CTeNeHL OKHCIEHHd, HYIKHO BOC-
NOJb30BATHCH HECHAOMHBIMHI IIPABHIAMH:

1) crenens okucaeHuA (€. 0.) KUCIOpOJa IIOYTH BCEerjga

+& -1
paBHa —2 (Mckawuyerud: Gpropua Kucaopoga OF,, nepox-
+1 -1
cuael, Hanpumep, HoOg);

2) ¢. 0. BOOPOJA NOYTH Beerga paBHa +1 (HCKIKOYeHHA:
+1 -1

ruIpuael, Hanpumep, NaH);

3} C. 0. MeTAJIJIOB BCerjia noJIOMHUTeIbHA, €6 MAKCUMAE-
HOe 3HAYEHHE [I0YTH BCerna PABHO HOMEPY IPYIIIE;

4) c. 0. cBODOJHBLIX ATOMOBE M ATOMOB B IPOCTHIX Bellle-
CTBAX BCEIA pABHAa ﬂ;

D) cymMmMAapHAA CTEIEeHb OKHCASHUA ATOMOE BCEX 3/IeMeH-
TOB B coeinHeHHH pasHa 0.

OKHCANTENBHO-BOCCTAHOBHTEILHBIMH HA3BIBA-

9 0T peakluy, NpoTeKanllue ¢ HaMeHeHHeM cTe-
neHell OKMCIeHHHA aJleMeHTOoB, 00pasyoniMx Be-
IECTBA, VIACTBYIOIIHE B PEAKIIHH.

K oruCINTENbHO-BOCCTAHOBUTENIBLHBIM OTHOCATCH BCe
peaKIM¥ 3aMeleHnsa, a TAKKe Te PeaKIUi COeJJMHEHHUA H
pPasIoMeHNnd, B KOTOPBLIX yUacTByeT XoTH Okl OJHO NIPOCTOE
BellnecTBoO.

I[Touemy aTH peaknuy Tak HaselBawT? PaccMoTpuM IIpu-
Mepbl OKUCIHTENBHO-BOCCTAHOBHUTE/ILHBIX PeakIuii ¢ yua-
CTHEM HeOPraHMYeCKHX ¥ OPraHHUYeCKUX BellecTs.

B kauecTBe NeprBoii peaknud BO3bBMEM KPACHBYI0 H
IPAKTHYECKHN BaXKHYI) PeaklMi0 aJloMHHOTEpMHM (CM.
puc. 99):

Fe, 05 + 2Al = 2Fe + Al,0,.

Obo3HAUYMM cTeneHH OKHCIeHHA BCeX 3JIEMeHTOB B (pop-
MYJIaX BEIIeCcTB — PEeareHTOB U IPOAVKTOB 3TOH peakIiHu:

+3 -2 +3 -2
Fe, 04+ 2Al = 2Fe + Al 00
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hax BHAHO M3 YpABHEHH:A, JIBA dJIeMeHTa — eJeio H
AJIOMHHMH — HM3MEHMJIHM CBOH CTENeHH oKuciaeHHd. Uro
C HUMH EPDHEDIHJIO?

AnoMHHEMA 13 HelTPaJLHOrO ATOMA IIPEBPATHIICA B yC-
JIOBHBIH MOH B CTelmeHH OKHcJIeHMsA +3, T. €. OoTAaJ TpH
leKTpoHa:

g OEHCJIeHHEe 9
Al-3é ——————— Al.
BOCCTAHOBHTENh
OneMeHThl MJIH BEIIeCTBA, OTAAKIINE 3JEKTPOHBI, Ha-
¥

3BIBAIOT Gé0ccmanosumenamu. B Xoae peakKmuy OHH
OKUCAAKONICA.

YenoBHBIA MOH JKeJe38 B CTeleHW OKHCAeHUA +3 MMoay-
YHJ TPH 3JeKTPpOHa B IPeEPaTH/ICH B HEﬁTPaJ’ILHHﬁ aTOM:

+3 0
Fe + 3& —Botcrasomienue , p,
OKHCITHTab

JIeMeHTEl MK BeNlecTBa, NPHHUMAKIIHE 3JeKTPOHEL,
HA3BIBAIOT OKuUcAuUmMenamu. B xole peakuun oHU €0c-
CMAHAGAUSAIOMCA.

IIpoiteccsl, IPOUCXOAAINIHE B PACCMOTDEHHOM IIpHMepe,
MOHO NPeJCTABHTE B BUIe CXeMBbl.

J_ BOCCTANOBICHHE !
+t3 —2 0 0 e —2
FEzOS + Al =—> Fe+ A1203
T OKHC/IeHHE 1

IloraTue 00 OKHUCIHTENBHO-BOCCTAHOBUTENBHBIX Deak-
NHUAX YVHUBEPCAJLHO, T. €. OHO CIIPABEIJHEBO HE TOJNBKO LIS
HeOpraHH4YecKol, HO M /A OpraHudYecKol XuMHuH., XUMH-
KH-0PraHUKH YHOTpeO/IAIT AHAJNOTUYHBIE BbIPAMKEHWA,
HalnpuMep, AJA albAerHJIoB: «0HH BOCCTAHABJIMBAIOTCH
B CIIMPThI» WM ¢O0HK OKHCIAAIOTCH B KUCJIOThI» .

PaccMoTpHM OKMCIHTEILHO-BOCCTAHOBHTEILHYIO peak-
[0 MOpeHidA MeTaHAa.

~4+1 0 +4-2 +1 ~2
CH4 +202 Lo C02 +2H20.

s -+
6 . BE OHHCTeEHHE 3 6 1
BOCCTAHOBHTEIL 8
1] -2
0 + 4:65 BOCCTAHOBAGHHE . 2 0 2
] C
OKHCINTENE
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JTOT NPOLEce MOMHO OPeJICTABHTE B BIJE CXeMEL.

OHHCTCHHS '

-4 +4-2 1 -3

CH,; -+ 02 —> CO5 + Hy0

BOCCTAHOBJIEHHE I

Haubonee cuibHbiMU 80cCMAHOBUMENAMU ABIAKTCH
MeTaJLIbl, BOAOpoA, okcuy yraepoaa (II), yrnepon, ceposo-
Aopoa, AMMHAK M Ip.

Haubonee cunbHbiMU OKUCAUMEeNAMU ABIAWOTCA (HTOD,
KHCJIOPOJ, 030H, TaJIOreHkl, A30THAA U CEPHAH KHCJOTEI,
NepMAaHTaHAT KAJWA | ap.

OnHaKo cCAaMBIM CHIBHBIM H3 U3BECTHRIX OKHCIUTENEH 1
BOCCTAHOBUTE/EeH ABIAETCH &HEHTPH'—IEBKHﬁ Tok. OH BOC-
CTAHABJIHMBAET JajKe IeJOYHbIe U MIEJ0YHO3eMeIbHbLIe Me-
TAJIIBI M AMIOMUHUE M3 UX COEAMHEHUI U OKHMCIAAET aasxe
HOHBI I'aJIO'eHOB H KHCJIODpOIA H3 HX CGEﬂHHEHHﬁ A0 Impo-
CThIX BEIIeCTB.

.‘

CTAHOBHUTEJbLHEIE pPeaKIMH, MNPOTeKawIne Ha
AJIEKTPOJAX NPH HPOX0KACHHH 3JIEKTPHYECKOTO
TOKA uepea pacijias MM PACTBOP 3JeKTPOJIUTA.

’ Bnempunnaom Ha3bIBAKT OKHCJIHTEJBHO-BOC-

S3HAKOMCTBO C JEKTPOMH3OM MBI H HAYHEM ¢ AJeKTpO-
JIM3a PACIJIABOBR 3JIEKTPOJMHTOR.

[Ipu nnaBieHHH SJIEKTPOMUTE PacnajaloTcs HA HOHBI,
TOJIBEQ B OTIHYHEe OT MOHOEB B BOIHEIX pPacTEOPAX TaKHe
HOHBI He ruaparupoBansl. [IpH nponyckaHuu ajlekTpHde-
CHOTrO TOKA Yepes PaciljiaB MOHBI HANPABAAKTCH K IPOTH-
BOIIOJIOMHO 3apAMeHHBIM JIEKTPOJAM H pAaSpHMAIOTCH HAa
HHX.

PaccMoTpuM 2JeKTPONH3 paciliaBa XJOPHJAA HATPHSA.
B pacnnage aTa coNlb AUCCOIHUPYET:

NaCl=Na*+Cl".

KaTHoHsl HaTpma HanpapiswTcd K Katoay (orpuna-
TEABHOMY MMOJHCY HCTOYHHMKA TOKA) H pDaspiaMKamwTcd Ha
HEM, T. €, BOCCTAHABIMBAIOTCH:

Na' + 1& — Na®,
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XIopu-aHUOHBI HATIPABJIAKTCA K aHOAY (MO0 HUTEeNb-
HOMY IIOJOCY MCTOUHHKA TOKA) H paspAKalTcsa Ha HEM,
T. €. OKHCJIAKTCH.

2C1- - 2¢ — Cl.

Hrororoe ypapHeHHe BJIE€KTPONN3A PACINIABA XJOpHIA

HATPHA:
2NaCl(pacnias) ———2"=- 2Na + CL,.

CxeMaTH4YHO 3TOT IpoOIlece NpeJcTaBJIeH HA PHCYHEEe
110. MMeHHO TAK B OPOMBIILIEHHOCTH ITOJAVUART Ienod-
HbIE H IJJ;E!J'ID'—IHDSEMEJII}HHE MEeTANIBI, 4 TAKMe TalloreHbl.
BriepBEle HMCHOJIB3OBAJ BJIEKTPOJIUSZ JJIA MOJYUEHUS 3THX
MeTannoB aurnuitcknit xumuk I, Jlasn.

AKTHBHEIE MeTAJJILl IOJYYAOT He TONBKO U3 coJeil, HO
TaK:e I U3 PACILIABOB JPYIUX COeIUHEeHNIl, HAanpUMep OK-
CHIOB. TB.K, MHDPOBaAd AJKMHHHeBAd NPOMBINLJIEHHOCTE
HCIHOJAB3VEeT IJIA NPOH3BOJACTEA 3TOI'D MeTaJJa DﬁEBBDH{.EH‘
HEIe DOKCHTEL.

Oxcny anoOMHUHEHA HMeeT -
ATOMHYI) KPHCTALIHYECKYIO T 2
pemé-fny H ABAAETCH YPe3- p .. .o oo NaCl
BBIYaHHO TYVIOILJaBEHM Beé-
mecteom. I[Moaromy nonyuge- — % W 1 -
HUE M3 Hero AaJIOMHHUA
M3HAYAJILHO OLLIIO OYEeHB 10- -t-;j
porum. Ha ITapuscroil Bbi-

craBKe 1895 r. anoMHHHI e
NIeMOHCTPHPOBAJICA Kak ca- Qo
MBI pegkuit mertann. On a

CTOMJI TOTJA YYTh JIH HE B
10 pas noposxe zomora.

|
Hemuorum toJsee cra Jer l —
HA34]] AMEepUKAHCKHUIT cTy- ) {
penr-xumur Y. Xonn wu i e
dpaHnysCcKHil  MeTamIypr .I Karon

I1. Dpy orkpslan, YTo 0bea- {
BOHEeHHBIE OOKCHTHEL (MK |

IIMHOZEM — OKCHI AJTIOMH- Auog

HudA (puc. 111)) MOKHO pac-  Pye, 110. Cxema VCTAHOBKEH
TBOPHTE IIPH 950 °C B pac- nmA sneKTpOIH3A PACIIIABA
MAaBJAEHHOM KpPHOJHTE ¢ XI0pHjia HATPHUA
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Pue. 111, Boxenr

aaTeM NYTEM BSJIEKTPOIN3A
BBIIENHUTE U3 HETO AJTHOMUHMI
(puc. 112). Merox Xonna—
Jpy cAenall BOZMOMKHBIM NPO-
MEBIILIeHHOE MoJVieHne AJK-
MHHHA.

Bropo# Ttun anekTpoamasa,
HCOOJB3YeMOro B INPOMBIII-
JIEHHOCTH, — 9TO 3JIEKTPOJIH3
pPacTBOPOB.

B srom nponecce npHxo-
JAUTCHA YVUYUTHIBATE HE TOJBKO

Teé HOHEI, Ha KOTODEIE JHCCOIHHPYeT 3JeKTPOJHT, HO TaK-
e M MOoHBI, ofpasyioliMecd IpHU OoYeHb HEe3HAUUTEIbHON
JHCCOIOHALIIMH MOJeKVJI BOIBI:

H,0 == H' + OH".

Pre. 112, Cxema yeTaHOBKH A8 DPOME LMIJIEHHOTO HOAVHeHHA a0~
MHHHA: | — AJIEKTPOMHUT — pPaCILIABIeHHBIN KPHOIHT ¢ JodaBrRaMi
QJ‘I‘D]'JH,EIGB KaJdbIlMA H AJIOMHHHA [,D,JIH CHHMeHHA TeMIIepaTypkl
IIJIABJIEHUA) M OKCHJI ATIOMHHHA (JoDaBIAIT NepHOAHYECKH);
2 — YronbHBIH KaToON; 3 — YrolbHBIH aHoN; 4 — KopKa M3 3a-

CTBIBIINEMD OKCHIA ATKMHHHEA,

BAIMUIIAINAA PACILTABIeHHEBIH

AMIOMHHHHI OT OKHCIEHWA; 5 — CTAJNLHAA BAHHA; 6 — O'I‘ﬁl.'.l]] pac-

MIIaBMeHHOTD AMTKMHHHA
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PaceMOTpHM 2JIeKTPOJIM3 pPacTBOpa XJOpHia HATDHSA
(puc. 113). Ha xatoa B aToM cjavdae oTrpasaTes HoHsl Na*
1 H*, ga anog — Cl- 1 OH . Ha karoje NpoHCXOAHUT BOC-
CTAHOBJIEHHE KATHOHOB BOJIOPOJIA, HA AHOJIE — OKHUCJIEHHEe
XJIOPHUA-AHHOHOB, 4 B PACTBOPE OCTAHYTCH HATHOHBI HA-
TPUA H THAPOKCHIA-aHHOHEI, CyMMapHOe ypaBHEeHHE pac-
CMOTPEHHOrO NIpolecca:

2NaCl + 2H,0 —22e87R015_y 9NaOH + H,T + Cl, ™.

CraenopaTe/ibHO, NPOAYKTAMH B3JIEKTPOJH3a pacTBOpa
XJ0pHIa HATPHUA ABIAKTCA BOLOPOM, XJOP M THAPOKCH
HATPHUA.

Ilna onpeneneHns OPOAYKTOB 3JeKTPOJIM3a BOJAHLIX pac-
TBOPOE 3JMeKTPOJUTOR CYIIECTEVIOT CAeIVIONIUe ITPABUJIIA.

1. IIpouecc HA KATOAE ZABMCUT He OT MATepPHAJIa KATO-
na, 13 KOTOPOT'o OH cllejlaH, a 0T NOJOMeHHA MeTasia (Ka-
THOHA 3JIEKTPOJHUTA) B 3JIEKTPOXMMHYECKOM DAAY HANDHA-
KEeHUH, IPH 5TOM ecJIH:

1.1. KaTHoH 3JeKTPOJHUTA PACIIONOMEeH B HadvajJe paga
HATIDAMMEHNH (10 aNHMHUHHAN BKJIKYHTEIBHO), HA KATOIE
HIET Npollecc BOCCTAHOBIE- Cocyaibi ana
HHNA BOOBI {Bbl,i],BJ‘IHETcH BO- chopa rasos
nopon H, ™). Karuons: merasn- A
Jl4 He BOCCTAHABIWBAIOTCH, L
OHM OCTAIOTCH B pacTBOpe.

1.2. KaTHoH snekTpouTa
HaXOMUTCH B PALY HANpAKe-

HUI MeIy aJloMHHHEM M [ Pactsop
BOJOPOLOM, TO HAa KAaTOIe XI0pHAA
HATPHA

i
e
BOCCTAHABJMHBAKTCH 0OqHO-
BPeMeHHO M MOHBLI MeTaJsJa, _
¥ MOJIEKYJIBI BOJBI. :
1.3. Karnon anekTpoauTa
HAXOAUTCHA B DALY HaNpsaxKe- P
HHUH 1nocie BOAOPOAA, TO HA  Yronnmme
KaTone BOCCTAHABIHUEBAITCH DAERTPOAE
KaTHOHLI MeTaJa.
1.4. B pacrBope comep-
garcHa HATHOHBI pPa3HBIX
MeTAJJIOB, TO CHAYAJA BOC-
CcTAHABJMBAeTCA KATHOH Me- Pme. 113, Cxema yeranOBKH A1A

Taa1a, CTOAIIErO B DALY Ha-  P7EKTPOIH3A PACTBOPA XIOPHAA
NpsAKeHuil Ipasee. HATpHA B 1aBopaTopHH

-~

Herounnk Toxa
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Z. llponece Ha anoge 3aBHCHUT OT MaTepHUasa aHoJa U OT
NPUPOABLI AHNOHA.

2.1. Ecnau anod pacmeopaemces (iKeneso, IHUHK, Mellb,
cepeOpo U BCe MeTaJLbl, KOTOPble OKHCIAAIOTCA B IIpoLecee
SAEKTPOIN3A), TO OKHCIASTCHA MEeTAJLT AHOJa, HECMOTDH HA
NpHpOAY aHHOHA.

2.2. Ecnu anod He pacmeopaemcs (ero Ha3bIBAKT
MHEePTHLIM — rpacur, 30J10TO, ILIATHHA), TO:

a) [IpH 3JIEeKTPOJIN3E PACTBOPOB CoJieil 6ecKuUcI0podHbLY
rucaom (kpome ¢pmopudos) Ha aHOIE UAET NPOIECC OKHC-
JIeHU s aHNOHA,

0) nIpu aneKTpOJIH3e DACTBOPOB cojiel Kucaopodcodep-
HeAWUX Kucaom u (hmopudos Ha aHO/le HAET NPOoIece OKHC-
meHud Boxsl (Boigenserca 0,7). AHHOHBL He OKHCIANTCH,
OHH OCTAIOTCH B PACTBODE;

B) aHMOHBI TI0 UX cNIOCOOHOCTH OKHCJATHCA pacnojara-
I0TCA B CJIEAVIOLIEM NopAaKe:

I~ Br- 8% ClI- OH- SO% NOjz F-.
BoceranoeurensHas AKTHBHOCTE
{crmocofHOCTE OTHABATE 2JIEKTPOHEL) YMeHLIIASTCH

Fd

B npoMbiinieHHOCTH 2J1eK-
R““f,ﬂp‘m TPOJM3 HAXOAHUT IIHPOKOE
5 S npUMeHeHHue:

¥ « AN NONVYeHHUA Hiej104-
HBIX, MEJOYHO3EeMEeTbHBIX Me-
TaJdJI0BE H allOMHHHA;

s NS TOJYYeHHs rajore-
HOB, BOIOpPOJa ¥ KHCJIOpOa
(puc. 114);

* OJA HAHECeHUA MeTas-
JHYeCKHX HGRD!JITHfI HA IIO-
BEPXHOCTE M3NEJHH — HHKe-
AUPOBAHHME, XDOMHPOBaHHUE,
gosoueHne (obiree HasBaHHe
TAKHMX [IPOIECCOB — 2aAbBAHO-
cmezua);

Bonopon

o
Bous s * 1A M3rOTOBJIEHHA peJib-
¢ gobasiennem saekTpoasl  e(HBIX METANIHYECKHX KO-

cep HOH KHCIOTHI

Puc. 114, 9nexrpoans
BOJIEL B 1a00paATOPHEIX
VCIOBHAX

/62
~

nui (zaaveanonaacmura);

* I8 OYHMCTKHM I[BETHBIX
MeTAJIJIOB OT IpHMeceit (pagu-
HUpOSaAHUE).



1. OKHCIHTEJNBHO-BOCCTAHOBHTEIbBHBIE pPeakIHH.
2. Crenens oxkucaenusn snemenros. 3. [Ipasuaa onpe-
JeJIeHHS CTeleHeil OKHCIeHHA aieMenTos. 4. OxHenn-
Tellb H BOCCTAHOBHTENHh, OKHCJIEHHEe H BOCCTAHOBJIe-
HHE. 5. IIeKTpoaus. 6. dJeKTpoaIns pacmiaBa XJI0pH-
na Hatpua. 7. [loayuenne amoMuaRA, 8, JIeKTpOaH3
pacteropa xjaopuaa narpusa. 9. IIpumenenne smexTpo-
JH3A B NPOMBILLICHHOCTH.

- (A E R R EE RS R EEEREEREEREE SR ERESE RS EEEEEERNERNENERSEN:RHNEH:EH:IN\.

0900 %" %90 00 O

1. JlajfiTe XapakTepHMCTHKY peakIHH oxcuaa skemneaa (III) c
AMIOMHHHEM 10 BCEM H3YYeHHBIM NpH3HAKAM KJaccHpMKa-
MK peaKIiHiil.

2. PacemorpuTte B3auMoecTEHE METAHA € XJIOPOM € MO3UITHY
OKMCIeHNA-BOCCTAHOBICHHA.

3. OxapakTepHayiiTe OKHCINTETLEHO-BOCCTAHOBHTEIBHBIE CBOI-
CTEA KHCIOPOZA B PEAKIHAX ¢ IPOCTHEIMH H CJIOMCHEIMH EeIfe-
CTBAMH. SAHIIHTE YPABHEHHA PEAKIHH H PACCMOTPHTE HX B
CBETE MPOIECCOB OKHUCIEHHNA-BOCCTAHOBIEHHA.

4, IToyemy asor B aMmmuake NH, npoapiger TOARKO BOCCTAHO-
BHTeJILHEIE CBOHCTEA, A B a30THOH Kucaore HNO,; — Tonkko
OKHCIHTeIbHEIe?

5. Iloarorosere cooblgenne Ha TeMy «BosHMKHOBeHHe M pas-
BHTHE AMIOMHHHEBOH NPOMBIILIEHHOCTHS, HCIOJL3YA BOS-
moxcHocTH HaTepuera.

6. OxapanTepuayiiTe HHTEIPHPYVIOIIVIO DOAbL AMTIOMHHHEBOTO
IPOHU3BOACTEA B MHPOBOM 3KOHOMHYECKOM IPOLEcce ¢ IIOMO-
b0 MOATOTOBISHHOM TPe3eHTATHNA.

7. HazopnuTe NPpOAYKTH 3JeKTPOJIH3A PACTBOPA M PACILIABA:
a) xmopuga mean (11); 6) pacreopa cyasdara memn (11).

8. IMepeuncauTe npeamMersl AomMaiiHero obuxona u obopymo-
BAHUA KBAPTHPEL, IPH H3MOTORJICHHN KOTOPLIX DBLLIH HCIOTb-
Z0BAHEI MAJBLBAHONJIACTHEA U FAJLBAHOCTEIHA,

9. HE]_:IE‘:[I-'!{!.}IHTE AeTaITH aETDMOﬁHJIH, npH HIroTOBJASHHH KO-
TODLIX HCTONBAVIOTCA FTANEBAHONMTACTHEA U 'ANTEBAHOCTEIMH.



I'maBa TpeThbA

BemecTBa M MX CBOMCTBA

§ 20 Merasmnsr

CrpoeHHe aTOMOB M KPHCTAJJIOE MeTAJJIOB OBLIO JOCTA-
TOYHO NOAPOOHO paccMOTPeHO B nepBoii rase «Crpoenune
BelllecTBa», TAK e KaK HX (pM3HYecKHe CBOHCTBA ¥ HEKO-
TOpBIE CILJIABLI. HUJI}"—IEHHE MEeTalIJoB H MHOI'HEe XHMMHYe-
CKHWE CBOHCTBA META/LIOB XapAKTEPH30BAJHCE BO BTOPOH
rnase ¢«XumMHueckne peaxiuu», Ilosromy magum obumpmii
OYEPK XHUMHYECKHX CBOHCTB METAJLIOB.

S‘TI{ CBDﬁCTBEl MOMCHO OXApPaAKTeEPH30BATE BhIDaXeHHeM:
BCe Memaabl NPOAEIAANNM MOALKO 60CCMAHOSUMENbHBLE
caolicmad.

B3zaumoneicTreue MeTaJNJI0B
¢ HeMeTaJJIaMu

Tak Kak MeTANbl ABIANTCA BOCCTAHOBHTEIAMHM, TO OHU
OTAAIT CBOH 3JIeKTPOHEI HEMeTANJIaM, KOTOpLIe, pazyMe-
eTcsd, MPOABIAKT NPH 3TOM OKHCJIWTeJILHEIE CBOMCTEA.
B peasyarsrare ofpasyiorcesa OMHADHBIE COSIMHEHUA, HA3BA-
HHA KOTOPBIX DOPMHPVIOTCA M0 eJHHOMY IDHUHITHITY:

_— Ny
«HeMeTaJIN/[» + «MeTaJ[a]» (c. 0., eCJIN NepeMeHHa).

MeTainksl B3aMMOJAECTBYIOT ¢ FajJIOreHaMH ¢ oDpasoBa-
HHEM coJiei, II0TOMY IIOCJeHIe TAK M HA3LIBAIOT — rajore-
HBI, T. €. e¢pojamlnue coaus». Hanpumep, nmoBapeHHVIO
COJIE MOMHO [IOJIVIHTE BBEHMD,ELEI“'ICTBHEM HATPHA C XJIODOM.

0 0 +1 -1
2Na + Cl,= 2NaCl.

B ronbe, HANTOMHEeHHOH XJOPOM, KPACUBO BCIBIXHBAKOT U
CropanT KPHCTAJUIMKH H3MeJNbYEHHOH cypbeMEI (puc. 115),
ofpasysa npu aToM cMech xao0puaoe cypemsl (I11) u (V)
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] L4 +a =1
2Sb + 3Cl, = 2S8b(Cl,,
0 0 5 ~1
28b + 5Cl,= 2SbCl;.

ANHOMWHHMII ¢ HOAOM M ¢ cepoil BaauMoJieHCTBYeT B NIpH-
CYTCTBHH BOJIbI.

XapakTepHayd oT0 CBOHCTEO METAJIIORB, CJIeIVeT IoIYepK-
HYTh, 4TO B ¢JyYae IepeMeHHOIl cTeneHH OKHCJIeHUs Y Me-
TAJJ1a MPOAYKT ero B3auMOoAeiicTBHA ¢ HEMETAJLJIOM 3ABHCHT
OT OKHMCIHUTENLHBIX CBONHCTE nocjaenHero. HBHPHMEP, IIpH
B3aHMOJIeICTBHH KeJesa ¢ cepoil obpaayerca cyabpuy xe-
aesa (II),ac xnopom — xnﬁpm skeneaa (I1I) (puc. 116):

+2 -2 +3 -1
FE 4 S FeS, 2Fe + 3(312— 2FeCl,.

Kucnopoa — akTHBHeHRIIMI HeMeTANJI — HUI'PaeT TAKYIO
BAXKHYIO poJb B XxuMun, uro peauruit 1. M. Mengenees
npegvcecMoTpes AJA BRICIIHX OKCHAOB cllelUalbHYVIO I'pady
B cBOEH Tabnuie.

IIpu BzaumMogedicTBMM ¢ KHCAOPOAOM METAJIbI 00pasy-
IOT pas3jJH4YHBIE 0 COCTABY IMNPOAVETHI: OKCHIBI, & TaKIHe
nepokcusl. Ilonyyennsle B pesynwsrare TAKMX peakIui
OKCH/ABLI MNPOABJIAKT HMIM OCHOBHBIE, HJIH am(oTepHbie
cBoOlicTBA.

Hanpumep, npu ropeHun
JUTHSA W Maraua obpasywoTres

GCHi‘f}BHbIE: DRCH,I[.E-I.
+1 -2
4L1 + 0, = 21,0,
0 +2 -2
2Mg‘ + 0, =2Mg0O.

Puc. 115. l'openne cypbsMbl Puc. 116. Baanmogeictene
B XJI0pEe FEENIe3a ¢ XIOPOM
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Ilocnennaa peakmusa co-
NPOBOKAAETCA  BbIIe/IeHHEeM
TAKOTO APKOT0 cBeTa, 4TO HC-
NOJL30OBAJIOCE NEPBRIMH  (ho-
TorpadaMH B KAUeCcTBe BCIIBILI-
KH IIPpH CBLEMKE (COBPEMeHHEIE
(poTorpahel HCIIONBIVIOT AJNEK-
TPOBCHBIIIKY).

AnwMHHHI cropaetr #Ap-
KHM, OCHenNHuTeJBHEIM IIJIaMe-
HeM, a NOTOMY B I[IOPOIIKe
NPHMEeHAETCA B Ka4YecTBe KOM-
IIOHEeHTAa 3a*KHTaATeNbHBIX pa-
KeT, (peilepBepKoB, CAJIOTOB,
OEHTANBCKHX OTHEH H IPpYTrHUX
NHPOTEXHHYECKHX  CPeJICTB
(puc. 117’}'

0 +3 -2

4A1 + 30, = 2A1,0;.

Henezo cropaer B KHCJI0poje ¢ obpasoBaHHeM OKcHIA
+2 -2 +3 -2
Fe,O0,(FeO - F9203) }Reneaﬂni& OKAHHBI:
+2,4+3
3FE + 202 F’ESO.!.

Hartpmii npu BzauMojefcTBHHN ¢ KHCJIOPoOAoOM obpaayeTr
He OKCHJI, a IIEDDRCH,[I'

Puc. 117. l'openne anwomH-
HHA — OCHOBA MHPOTEXHHYE-

CEHX CpeJICcTB

0 +1 -1
2N& s 02 = Naaoa.

IT0o BEHIeCTBO — MNEPOKCHI HATpHA — 00A3aTelbHBIH
XMMHUKAT Ha DOpTY NOABOAHOM JOAKH HJIH KOCMHYECKOI'O
Kopabns, Tak kax obaagaer cnocofHOCTBIO pereHepupo-
BATh KHCJIOPOJ U3 VIVIEKHUCJIOrO rasa:

2Na,0, + 2C0, = 2Na,CO,4 + OET.
Oxcug HATPpUA MOKeT ObITH DOJMYHEH NPH NPOKAJTHBA-

HHH MMepoxcH/1a HATPHA C HHTDHEM'
+1 -1 +1 -2

Na,O, +2Na—2Na 20.

B3zaumoaeMcTBHe MeTAJNJI0B C BOTOH

Ilpu OOBIYHEBEIX VCIOBMAX SHEPIHYHO B3aMMOIEHCTBYIOT
¢ BOJOM IieJIOYHBIE W HIEJOYHO3eMeJbHbIe MEeTAaJJIkI, PN
arom 00pasyoTea MENoYs U BoAOpon (B IIOJHOM COOTBET-
CTBHMH C HASBAHUAMM IIOATPVIII).
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CropoeTh XMMHYECKOH peak-
IIHH MeJIOYHBIX MEeTaJLJI0B C BO-
M0 3aBUCHT OT IIPHPOILI METAJ-
aa (em. pue. 104). Brnigenso-
HMHCA BOAOPOJN B pPeaknumn ¢
JIUTHEM MOMHO cobpaTh, HAKPBI-
Bas MeTaJn npoduproil, HO HH C
HaTpHeM, HH ¢ KalueM ooxol-
HBIII ONBIT NpPOJENIaTh HeNb3sd,
TAK KAK BOIOPOJ BBIIEISETCS
O4YgHb AHTHBHO H MOMEeT 3aro-
perbca. B arom ciyuae BoaMo-
JHEeH BAPLIB M BRIGpOC IIEMOUYH:

0 +1 +1 (1]
2M +_2H20 =2MOH + Ha, Puec. 118. BaanmogeiicTeie
2 T KANLIHA ¢ BOAOH

(M — menouyHol MeTasu).

AHaJOTrHYHO MOMKHO MMOAyuYHTE 1 coﬁpaTb BOJOpOO H
B PEAKIIHH KAJBITUA ¢ Bogoi (puc. 118):

0 +1 +2 0D
2Ca + 2H,0 = Ca(OH), + H,.
|2 T

BazaumoaeiicTeHe MeTaJNJIOB
C pacTBOpaMH KMCJOT

CnocofHocTs METaNIOB BBHHM{}.IIEﬁCTBOBBTb C pacTeOpa-
MH KHCJIOT H CleIyIInHe CBOHCTBA METAJJIOB BEITEKAKOT U3
HX MNOJOMEHHA B 3JIEBKTPDOXMMHYECKOM DALY HHHPHH{.EHHI‘:E

K, Ca, Na, Mg, Al, Zn, Fe, Sn, Pb, (H;), Cu, Hg, Ag, Au.

MeTannsl B3aHMOAEHCTBYIOT ¢ PACTEOPaAMH KHCJIOT IIPH
coOJI0eHNH PASA VCJIOBHI:

» METAJL JOJMEeH HAXOAUThCA B PANY HAIDAMKeHUI Je-
Eee BOJAOpPOaAa;

* B pe3yJIbTATe peakIlMy JoJKHA o0pa3oBaThcA pacTBO-
pUMAadA COJb, TAK KAK B IIPOTHBHOM CJYyYae OHA MOKpOeT
MEeTAJJI OCAAKOM M JOCTYI KHCJIOTHEI K MeTAJJIY HNpeKpa-
THTCH;

« LA 3THX PEAKIHH He PeKOMeHAVeTCH HCII0JAb30BATH
L[eT0YHEIe MeTAJIEL (novemy?);
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« no-ocoboMy Ba3aMMOJeil-
CTBYHT C MeTalllaMH KOHIIeH-
TPHUPOBAHHAA CEpPHAA KHCJO-
Ta H A30THAHA KHcaoTa Jgoboil
KOHIIEHTPAI[HH.

Hanpumep, xopoimio B3Ha-
koMmaa Bam peaxnua I. Ka-
BEHJHUINA, KOTOPYID MEI OIIH-
chiBAEM paHee:

0 +1 +2 0
Zn + 2HCl = ZnCl, + H,,
2 T

CONITAHAR  XJIOpH]L

Prc 110, TTiii6 KHCJO0TA  [HMHKA
HC. . IIpuéo

HH]JIDII:IRHHIB).. aagﬂmennuﬁ Zn® + 2H* = Zn?* + HS-
AA TIOJIVYeHWA BOJIOPoja: Il MOJVHeHHs BOXOPOAA
i, B EDDJE';EE:;KHMDTE_ IO 9TOH peaAKUNH PAllHOHA -
8 — rasooTROREAS pr:ﬁxa; Hee MCNOAL30BaTh He annapar
P EE———— Kunna, a npubop Kupromrku-
5 — rpa"yJiel DHHKA; Ha (puc. 119).

f — pesHHOBOE KOJBILO Apamormuso nporexKaeT pe-
AKIHA MeTAJNJIOB M C OPraHH-

YeCEHMH KHCJIOTAMK:

+1 0 +2 ]
2CH,CO0H + Zn — (CH,CO0),Zn + H,,
‘T _2e
vRCeveHas auerar
KHCJOTA IMHEKA

2CH,COOH + Zn — 2CH,CO0" + Zn2* + HY.

HEROT‘DPHE oprasyecKHe cOoeJHHeHHA INPOABRJIAKT CJIa-
Oble KMCJIOTHBIE CBOMCTBA, a noromy aaawmo,ueﬁc'rnym'r C
meJ0YHBIMH MeTaJLJIaMH.

+1 0 +1 0
2C,H,OH + 2Na —> 2C,H,ONa + H,,
T _2e
3TaHOJI ATHJIAT
HATpHA

+1 0 +1 0
T 2¢é

theHOI terOIAT
HATPHA
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BzamMonencTsHe MeTaJJIOB
C pacTBOpaMH COJIeH

MeTanne B3aMMOJEHCTBY-
0T C pACTBOpaAMH coJieil npu
cODMIOIeHUN PANA VCIIOBUH:

* METAJJT JOJIHeH HAXO0-
IUTHCH B DALY HANpPAMeHHH
JIeBee MeTajia, 00pasyoinero
COJIb;

* B PpeayJbTaTe peaxKiuyl
AoJIsHa 0DpasoBaThCH PACTBO-
puMasg coJb, TAK KAK B Opo-
THUBHOM CJIy4yae OHa MOKpPOeT
METAJLI OCAJKOM M J0CTYI
COJIM K METAJLIIY IIpeKPATUTCH;

* IS 9THX peakIuii He pe-
KOMEHIVeTeA HCIOJIb30BATE
IeJIOYHEIE MeTAJIbl (noye-

My?).
Hanpumep:
0 +2 +2 0 Puc. 120, BaanmogeicTere
Fe + CuSO, = FeSO4 + Cu,  yepuc pacrsopom aurpara
Fe? + Cu?* = Fe?* + Cu® gepetpe
(cm. puc. 98).

Ha pucyrre 120 noxkaszaHa KpacHBad peakilisa saMelle-
HUA MeJibIo cepefpa M3 pacTBOpPA ero coJIu:

0 +1 +2 0
Cu? + 2Ag* = Cu?* + 2Ag0,

MeTrannorepMusa

Hexoropele akTHBHBIE MeTAJJILI — JIMTHI, Mar#Hii,
KAJBIIHH, AJHMHHEANE — crnocoOHBI BRITECHATL APYVIHe Me-
TAaJJbEI H3 HX OKCHIOB. BT‘D CBGﬁETBD HCHDJIBSYI'DT AJIA 110~
JYYeHHSA HeKOTOPBIX MeTaJl/IOB, a TaKKe JJd H3roTORJe-
HHA TePMHTHBIX cMeceii. Tak, XpoM HOJAYYAKOT ¢ IIOMOILIBIO
AMIOMHHOTEDMHHI;

0 +3 +3 0
2Al1 + CI‘203 = A1203 + 2Cr.
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Ropposua merajiios
H CITOCco0OBI 3aIIMTHI OT HEeé

«P:xa ecr 3Kenezo» — IVIACHT pyccKas HapoaHas IOro-
BOpKa. PyxkapumMHA, KOTOpas NOSBIAETCH HA MOBEPXHOCTH
CTANLHEIX M YVIVHHBLIX HM3JAeIHH, — 2T0 APKHE npumep
KOpPPO3HH.

Koppoaneii (ot nart. corrodere — pasbeaTs) HA3LI-
BAKOT CAMOIIPOM3BOJLHOE PA3PYILIEeHHe METALIOB H
CILIABOR I10JT BAHAHHEM OKDVaI0Ieil cpeabl.

¥ noara B. Illehrepa ecTh ouenb 00pazHbie CTPOUKH!

Koppoansa — pel:kasa kpeica,
I'peizéT MeTanIHYeCKHI JJOM.

E:xxeronsno un3-za KOppo3HH paspyllaeTcsa OKO0JIO YeTBep-
TH BCEr0 IIPOUZBEEHHOTO B MUpe eneza., OQHAKO He TOJE-
KO [oTepda MeTaJIJIOB, HO M IIOPYA H3rOTOBRJIEeHHBIX M3 HHX
HEI[E'.J'IHﬁ oﬁxo,uu'rm OUeHE JOporo. Ba'rpa'rm Ha peMoOHT
MY HA 3aMeHY JeTajel cyJaoB, ABToMODUIEH, annapaTyphl
XMMHYECKHMX IIPOM3BOICTE, NPHOOPOB M KOMMYHMHKAIIHI
BO MHOI'0 pa3 IPeBLIMIAKT CTOMMOCTE METAJLIA, B3 KOTOPO-
ro OHH M3roTORJIEHEL.

Kopposusa BhizniBaeT cepbhésHbIE 3KOJOMYECHKHEe II0-
caencTeHA. ¥YTeuka rasa, HedTH 1 Jpyrux oNacHbBIX XHMMM-
YeCKHX NPOAYVKTOB M3 paspylieHHBIX Koppoaueil Tpybo-
IPOBOAOB IIPHBOJHT K 3arpAsHeHHI0 OKpY:RAaloleil cpeibl,
YTO OTPHIATENBHO BIHAET HA 30POBbE U MKH3HB JIOJIEH.
HOHHTHO, novyeMy Ha 2alllHTY MeTaJIJIOB H CILJIABOE OT KOp-
PO3HH TpaTAT 60JbIINE CPeaCTBA.

Koppoauw meTanioB H CIIABOE (MX OKHCJIEHHE) BLI3LI-
BAKT TaKHe KOMIIOHEHTHI DKp?HiaIOHIEE cpelsl, KAK BOAA,
KHUCJIOPOA, OKCHABI VIMIEPOIA U CephI, COAepPMKAITHecHA B
BO3/yXe, BOJAHEIE PACTBOPEI coMel (MOpcKaa Boja, IPYHTO-
BhI& BO,EI:I). OTH KOMIIOHEeHTHBI HellocpeCTEBEHHO OKHMCIAKT
MeTAJL — NPOHCXOANUT XUMUYECHKAS KOPPOIUA.

Hamge Bcero KOpposuy NOJBEPralwTes M3JeIHd U3 JKee-
3a. OcobfeHHO CHIBHO KOPPOAHDPYET METAAJ BO BIAMKHOM
BO3AYXE WIH B BoJe. ¥ IPOHIEHHO 3TOT NPOIECC BRIPAAAIOT ¢
IMOMOIIBIO CJeIYIOUIero VpapHeHu s XUMHYeCKOH peaKIiinm;

4Fe + 30, + 6H,0 = 4Fe(OH);.
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AUMHUYECKH YHHCTOE M elle2o [oYTH He Koppoaupyer. BMme-
CTE ¢ TEM TEXHHYECKOE Hele30, KOTOPOe COMEDHHT PABIHY-
HEleé IIPHMECH, HANPHUMED B 4VIVHAX M CTANAX, DIKABEET,
TAK KAK OJTHOM U3 IIPUYNH BOZHUKHOBEHNH KOPPO3HUH ABIA-
eTCH HAJIHYHE IpHMecel B MeTalLIe, ero HeoJHOPOIHOCTb.

XHUMHYECKYID CYIIHOCTE KOPPO3HOHHOTO Mpoliecca JJIs
ATOrO CHAVYAaA MOKAMKEM Ha cllevioueM npumMepe. Eenu aga
PASNMUYHEIX MEeTAJJA, HAXOAAIHXCH B KOHTAKTE MEXIV
coboil, ONVCTHTE B BOJHELI DACTEOD 3MeKTPOJIMTA (B peaib-
HBIX VCIOBHAX 3TO, HAIPHUMED, TPYVHTOBBIE BOAbI, CKOHIEH-
CHpPOBAHHAA BJIara m3 aTMmoc(epsl), To MeTana Donee ak-
THBHBIH, PACHOJOMEHHBIH B OJJeKTPOXHMHYECKOM pPALY
HANpsKeHHH JeBee, OyJer paspylIiaTbcsd, NpejoxXpaHas
TEM CAMBIM MeHee AKTHBHBII MeTain or Koppoaun. Hanpu-
MEep, IPH KOHTAKTE :KeJjle3a ¢ MeIbio B BOJAHOM cpele ee-
30, Kak Dosiee aKTHMBHBIN MeTasa, OyJeT MocTeneHHo pac-
TBOPATHCH, IEPEX0IA B BOAY B BUIe MOHOB enesza. [Ipu
9TOM 3JIEKTPOHEI, BHICBOOOJMBIIHECA M3 ATOMOB JKejesa,
nepefiyT K Meil 1 Ha eé IIOBePXHOCTH COeIUHATCH ¢ HOHA-
MH BOJAOPOJA, BRIAEJIHBINIHMHACH W3 KOMIOHEHTOB BOIHOH
cpelibl (HAaNpUMep, CepHOM MM APYIUX KHCIOT; BaM, oue-
BMIHO, HM3BECTHO TAKOE BBIPAXKEeHHE, KAK <«KHCIOTHBIE
HOMAN ). IDTOT IACKMPOXUMUHECKUD Rpouecc MOMKHO
NpeIcTABUTE TAK!

Fe® — 2¢ — Fe?* (ua xeneae),
2H" + 2é — HY (ua menn),
Fe® + 2H* = Fe?" + HY (B monnom suge).

DKCIepUMEHT 110 BIMAHHUIO VCJAOBHI OKpYyKarieil cpe-
IEI HA KOPPO3HID MeTAJIJIOE IIPeAcTaABNIeH Ha pucyHKe 121,
1 2 3 4

Cyxoft - Boagyx Braxusii -
BOIAYX BO3AYX

Heneannle " PacTHTensHOR Heneanse
TBO3IIH MacTo TBO3OIH

— Macno

Kpueranauueckuil Kunauénan JueTHAARPOBARHAR
XAOPHT KATLILHA AHCTHAIHPOBAHHAA BOIA
(oeyimHTeN: BO3AYXA) BOJAA

Puc. 121. Koppoausa xenesa B pasIHUIHbIX VCIOBHAX
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I 6opsdBI ¢ KOPPO3Hel UCHOJIB3YIOT MHOTO cIocoDOoB.
Hazopém HeKOTOpBIe H3 HUX.

1. HanecerHue 3auumnblx NOKpsimuill Ha MOBEPXHOCTE
npejoXpaHAeMoro 0T Kopposuu Metaaiaa. Jus aroro gacro
HCIIOJIB3VIOT MacJsHBIe KPACKH, 3MAJH, JaKH. JTH HeMe-
TALIHYeCKHe NOKPBITHA AeléBbie, HO O0bIYHO HEIOJAr0BeY-
Hble. Pa3 B ABa rojga, a MHOTIA M Yalle ux Tpedverca o0HOB-
aAaTek. Tak, HanpuMep, kpacar Jiidenery bamrnio B [lapixe.

3amuuiaeMblii 0T KOPPO3HHM METAJLI MOMKHO MOKPBIThH
CJIOEM JIPYIOro MeTAJLJIA: 30JI0TA, cepedpa, XpoMa, HUKENH,
0JIoBa, UUHKA U Ap. OOMH U3 cAMBIX CTAPBIX CIIOCODOB —
BTO AYMHceHUe, HIH [OKPEITHE
JHEJe3HOr0 JIHCTA CJI0EeM 0JI0-
Ba. Tarkoe #enezo HAZBIBAKOT
fenoll Hecmbio.

2. Henoavaosanue Hepma-
geluiitx cmadaeil, coaep:xa-
MIUX CHeHMHANLHBIe TODABKH.
Hanpumep, <«Hep:xapBeikas,
M3 KOTOpOHl HM3roTaBJIHBaIOT
CTOJIOBRIE NpHOOpPBI, CcoAep-
skuT 1o 12% xpoma u go 10%
HuKensa. B cocraB JErxkmx
HEePHABEINIHX CIJIABOB BXO-
JAT AJNIOMHHHHE HIH THTAH.
Hamaraur H). A. Darapuny
(ckynenrop II. Bormapenwro,
apxutekTopsl . Bemomonanb-
cenmii, @. laxesckuii, 1980)
oDMMIOBAH ILTACTHHHEAMM H3
THTAHOBOTO cILiaga (puc. 122).
Ha ero rnmaaroil Onecraiei
MOBEPXHOCTH HEeT HH OJHOTO
MATHBINIKA PiKaBYHHEIL.

3. Bseenenme B pabouyio
cpeay, rae HaXOAATCA MEeTAJ-
JIHYecKKe JeTalld, BelllecTs,
KOTOpPHLIE B JeCATHEH M COTHH

Pue. 122, Iamarau pas yMeHBIIAWT AarpeccHs-

10. A. T'arapuHy H3roTOBJICH HOCTHL cpenbl. Takue Beliect-
H3 THTAHOBOI'O CILJIaBa, He BA HASBIBAKOT uuzuﬁumupa.uu

HOABEPralouierocd KOPPO3ni KOppo3ul.
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HHI‘HﬁHTU]_]hI HKOpp0o3MH BBOOAAT B 3aMEHYVTBIE CHCTEMEL
OXJIAMKIAEeHNA, B HeTelIpoAyVKTH U Ja)ke BIPHICKHBAKT B
rasoIpoBOALL IJIA CHHMXKEeHUA KOppo3un TpyD uzayrpu. nsa
OpefOoTBPAleHUA KOPPO3UHM KeJie3da B CEePHOII KHUCIOoTe K
Heil 100aBAAIOT B KaYecTBe MHI'MOMTOPA A30THYIO KUCJIOTY.

4. Cozdanue konmaxma ¢ Gonee aKmMueHblM Mema-
aom — npomexkmopom. Hanpumep, Ana 3aliUTEl CTANBHBIX
KOPIYCOB MOPCKHX CY/JI0B 00BIYHO HMCIIONB3VIOT IHHK. [la
M Ha cylle MeTAIHYeCKYH HOHCTpYRUuio (tpy0dy, JIDII
H T. .) COEIHHAT ¢ JHCTOM HJIH KycKoM OoJlee AKTHBHOTO
MeTanna. C aToil e 1eNsl0 K JeTanaM KOHCTPYKIMH MO-
CTOB IPUBAPHUBAIOT KYVCKH IIHHKA.

1. XuMHUYecKHe CBOHCTEA METAJJIOB: BIANMOIeHCTEHE
€ HeMeTAJLJIaMH, BOJAO0MH, PACTEOPAMH KHCJIOT H COJei,
meraxaorepmuda. 2. Koppoaua metannos. 3. Xumuue-
CKAS H NIeKTPOXHMHYecKas Kopposusa. 4. Cmocobsr
FAMHTEI OT KOPPO3HH.

LR NN RN NENEEHNNEHERINRHNESEHNHSERNRERNGSESEHNESHNEHEH-R-RE-ESESHSESHS-S:ER-HMNN-EHN]

1. Kaknmp ocobeHHOCTAMHE CTPOSHHA OTJHYMAIOTCA: A) ATOMBI;
0) kpucTaniel MetTannos? Kak ux crpoenne onpegenseT cBoii-
cTBa 2TOro Kiaacca penrecTe? KakuM OgHHMM CIOBOM MOMKHO
0XapaKTepH30BATHE XMMHUUYECKHE CBOHCTBA MeTAJLTIOBT

no? KakuMun gByMsA nNpasuIaMy PALA HANDPAMKEeHHH Xapak-
TEePHAYIOTCA CBOHCTBA METALIOB?

3. Karue yeaoeHa HeoOXOAHME A4 B3AHMOAEHCTBHA METAI-
JIOBE € PACTBOPAMHE KHCJIOTT?

4. Kakue ycnoBHA HeoOX0AUME! AIA B3AUMOREHCTBHA METa-
JIOB ¢ PACTBOPAMHE coJeii?

5. JanMuinTe YPABHeHHA PeaKiiHi, ¢ DOMOMILI0 KOTOPBIX
MOMHO OCYIIECTBHTE CAeIYVIOIIHE NMpeBpamien A

a) HATpUIT —> NepOKCHJA HATPHA — OKCHA HATPHA —F THI-
POKCHI HATPHA — cyIb{aT HATPHA;

0) smeneso — xaopug keaesa (1I) — xnopug scenesa (11I) —
— rugpokcug ssenesa (III) — owxcupg menesa (I} — sxe-
JAe30;

B) KATBIHHE — OKCHJ KaJbIMi —* MHMAPOKCH] KAJbIUA —
— KapboHAT KaipuuMfs —F rugpokapboHaT Kaibliua —r
— KapDoHAT KANbIUA — XJI0PHI KaJbLMA — KaJlbLHH.

-
. 2. Yro raxoe dIeKTPOXHMHYECKNI DAL HATPAAEeHHAH MeTal-
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6. Yro Ttaxoe wopposua metannos? Kaxme Buabsl KOpposHu
pasaadaoT?

7. 3anuIuNTe YPABHEHWA BCEX BO3IMOJKHBIX peaknuii, B pe-
BYILTATE KOTOPRIX JTHTHI KOPPOAUPYET HA BOSAVXE.

8. Yo Taxkoe ransBaHocTerna? Kak eé HCnonsayvioT Lad 3a-
L{HTH METAJLIOE OT KOppo3uu?

9. IMoaroroseTe, HCNOIbaYA BosMoskHocTH MHTepHeTA, cO0b-

HeHHe-MPe3eHTAILHI0 0 Cnocofax 3alllHThl METANJIOB 0T KOp-
po3HH.

2090

§ 21 Hemeranne:

OcobenHocTH CTpOEHHNHA ATOMOB HEMETAJNJIOE H X KPH-
CTAILIMYECKOr0 CTPORHMA MBI yiKe paceMartpuBani. Taxxe
BAM XOPOIIO 3HAKOMO W SBJEHHe AJJIOTPOIHH, KOTOpOe
IJd 3JIeMeHTOB-HeMeTA/UIOB Dojiee XapakTepHO, YeM s
3JIeMEHTOB-METAJLIIOR.

Cpenu pusHuecKUX CBOMCTE OTMETHM JIHUIL TO, YTO, X0-
T 110 CPABHEHHID ¢ MeTAIIaMH HEMETAIOB ropasio MeHb-
e, AJA HUX TPYAHO BRIIEIHTL 0DinHe (pU3sHUYecKHe CBOMH-
crea. Cyaure camu (puc. 123): Bogopon, KHCJI0poa, 030H,
drop, XI0p, A30T — 3TO rasbl OpH OOLIYHBIX VCIAOBHAX,
DpoM — HHAKOCTh, a 60p, YIepol (Bce aAlJMOTPOIHbLIE MO-

& ¢ o

Kucnopog Bogopogn Haop Bpom

I"padur

Puc. 123. [IpocTeie BeniecTBa — HEMETAILIEI
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oudHuKanuu), KpemHuii, cepa, poecdop, ceneH, TeLIYVP, U0,
acrat — TBépasie BellecTBa. OKpacka HeMeTAJLIOB — TIpO-
CTBIX BEIIECTE OXBATBIBAET BCE IBETA CIEKTpa: KpACHBI
(kpacublil docdop, KpacHO-6ypelit GpoM), KénrTwiil (cepa),
3eJIEHBIN ((KENTO-3eNEHBIH XJ10p), hHoseToBLI (MOa) U T. 1.

TeMueparvpsl IIaBIeHUA HEMETANJIOB TAKIKE JE€KAT B
o4YeHb IMHpoKoM HHTepBane — oT 3800 °C y rpadmra mo
—210 °C y asora, 4TO, KaK BBl 3HaeTe, ABJIAECTCA CJEJICTBH-
eM 00pAa30BAHMA HMH JBYX THIIOB KPUCTAJLIMYECKHUX Peié-
TOK: MOJEKYIAPHON U ATOMHOH (8cnoMHume ocobeHHOCIMU
aMux Mmunos peuwémokx u ceéoiicmea, onpedensemvle uMu,
npusedume npumepbot).

Ilia raoreHoB MOKHO NPOCAeqHTh HAMeHeHe hu3uue-
CKHMX CBOICTB HEMeTAJIJIOB B 3ABMCHMOCTH OT MX I0JI0MKe-
uuA B Ilepuoguueckoii cucreme (Tada. 5).

Ecan xuMuYecKkHe CBOHCTBA METAJIOB XapaKTepH3yIoT-
cf KAK BOCCTAHOBHTEJbHBLIE, TO /I HEMETAJJIOB Xapak-
TepHbl M BOCCTAHOBHTEIbHBIE, M OKHCIUTEJbHBIE CBOIi-
crea. ConocobHoCTh HEMETANLIOB IIPOABIATE TE WK JPYIHE
CBOMCTEA OonpejensaeTcs UX NOJOKEeHHeM B PAAY 3JIeKTpo-
OTPHIIATeNBHOCTH:

flr—oa— N — (]l —Br— 55— C— .

DNeKTPOOTPHIATENLHOCTE YMEHLIIACTCA

OxHcauTeIbHBIE CBOMCTBA
HeMeTaJLIIOB

HaubBonee ApKo OKHCIHUTEILHBIE CBOMCTEA HEMETAJLIOB
NPOABRJIAAITCA B peaAKIHAX ¢ MeTaJlJlaMH, O qeM HOﬂpOﬁHO
roBOpHJIOCH B IpeAblayiieM naparpade. Hanopumep, gasxe
MAaJOAKTHBHAA PTYTE NPH 00OLIYHEIX VCIOBHAX COEIHUHAET-
cdA ¢ cepoi: 0 0 +2 -2
S + Hg = Hg S.

ITy peakIHi0 HCIOJAB3VIOT AJA cbopa MpoauTOi PTYTH,
KOTOpPAS YPe3BLIYANHO SAA0BHTA. JTOT NPOIECC HAZBIBAKOT
demeprypuszayueil (8 Cpeaane BeKka KasKJbli MeTalJ CUM-
TAJCHA NpeJcTaBHTeIeM TOIO MJIH MHOI'D HebeCcHOro TeJIa Ha
3emie; pTyTe cBA3kIBANIU ¢ Meprypuem).

OrmncauTeNIbHEIe CBOMCTEA HEMETAIB! IPOABJIAIOT H 110
OTHOIIIEHHIO K Bogopony (novemy?). MAOrHe peakiiny CHH-
Te3a BOOOPOOHEIX COeIHHEHHMH HeMeTALI0B uMewT Dolb-
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108 NpaKkTHYecKOoe 3HadYeHHe. lak, HAIpHUMeEp, MOJYYaioT
B IIPOMBIIIJIEHHOCTH aMMHAK H XJOPOBOAOPOL:

0 0 b -3+1
3H, + N, —="£5 aNH,,

H, + Cl, = 2HCL.

Ha npumepe B3aumoaeiicTBUA TaJOTEeHOB C BOJOPOAOM
pPaccMOTPHUM 3AaBHCHMOCTE CKOPOCTH XMMHUYECKOH peak-
IIMK OT NpUpoAkl rajoresa. O603HauYNE rajores CHMBOJIOM
I', ypaBHeHHMEe 5TOI peaAKIIMM MOMCHO 3allMCATE TAK:

0 0 +1-1
Hz + rz - 2HP.

Tax, ecan ¢drop BaanMoeiicTEBYeT ¢ BOAOPOAOM CO B3PhI-
BOM HOYTH IpPH JA00BIX VCI0OBHAX, TO XJOpP B3pBIBAETCHA
TOJILKO Ha cBeTy, OpoM B3auUMOJeHCTEYeT ¢ BogopoaoM Oea
E3PLIEA, A TBEPALIH MO/ BCTYIIAET He B 9K30TepMHYECKoe,
KaK IIepBBIe TPH TAJOTeHA, 4 B 3HAOTEPMHUYECKOE B3AUMO-
neiicTeue.

Ha npumepe Bojopojia Bbl cMOITIH YOeAUTHCH, UTO HeMe-
TANIBI (BEIbL BOAOPOI TOME HEeMeTAI) cnocobHbI NpPOAB-
JIATH H BOCCTAHOBHTEJILHEIE CBGIUECTBH. BCE 3ABHCHT OT IO~
JIO¥EeHNUH HeMeTa/lsla B PHAY 3JeKTPoOTPHIATeN1LHOCTH.
Hanpumep, ¢ocdop, MeHee sIeKTPOOTPHIATENbHBIH aie-
MEHT, EyII,ET IIPOABJIATE BOCCTAHOBHTEJIBHBIE CBOHCTBA IO
OTHOIIEHHIO K Bosee aJIeKTPOOTPHIIATeILHOMY XJIOPY:

0 0 +3-1
2P + 3Cl, = 2PCl,

H gajiee
+3-1 0 +5-1

PCl; + Cl; = PCl;.

BoceranosureibHBIC CBOHCTBA
HeMeTanJioB

Hexona us sHaueHHIl aIeKTPOOTPHIIATEILHOCTH, MOMK-
HO MPeAloiosHTh, YTO 110 OTHOMIEHU K (PTOpY B KHCI0-
POOY OCTAIBHEIE HEMETAJLIELI BCerga OVaAYT NpoABIATE BOC-
cTaHOBHTeNbHEIe cBoiicTBa. Hanbonee napecTHHI 1 3HAYH-
MEI PEaKIIHH opeHHA HEMETAJJJIOB ¢ YUaCTHeM HKHCJI0POIa
(puc. 124, a), nanpumep:

0 0 +4-2
S + 0, = S0O,.
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Puc. 124, Topenune B Kucaopoge: @ — cepel; § — gocdopa

Kak BRI 3HAeTe, 3Ta PEAKIIHA ABMAETCH NEPBOI cTagueil
npolecca NoJy4eHna cepHOH KHCJIO0THl U3 cepsl (Fanuuiu-
me ypasHeHus peakyuil 0aa dsyx ocmantbHbLx).

AHanoruuso, roperue ocdopa B KHCIOpOIe:

+5-2

0 0
4P + 50, = 2P0,

Puc. 125. BulTecHeHHe
OpoMa B3 ero coan
BoJee AKTHEHLEIM TAIOTEHOM

/75
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(puc. 124, 6) — sT0 DmepsBas
craauAa noaydeHusa (Qocedop-
HOM KHCJIOTHI.
BoceranoBuUTeIBHBIE CBOI-
CTBA HEeMeTANJIbLl NPOABISAIOT
TAKME U B PEAKIIHAX CO CJIOM-
HBIMH BelecCTBAMH — CHIIb-
HBIMHM OKHcauTenamu. Ha-
npuMep, peaknus cepbl M
tpocthopa ¢ GeproleToBOR CO-
JILEO JIEHT B OCHOBE 3a3KHUra-
HHUA OOBIKHOBEHHOMN CIIMUKH:

0 +5 -1 44
3S + 2KClO, = 2KCl + 380,.

OKHCIUTEIBHO-BOCCTAHO-
BHTeJLHEIE CBOICTEBA Tajore-
HOB XapaKTepH3aVHTCHA CBOe-
00pa3HBEIM PAJOM AKTHBHO-
CTH:

F2 > l::l2 = Br2 - 12.



HaanMep'

-1
Cl + EKBr = ZKCI : Brz (pHC. 125),

Br2 + ZKI - 2KEr + 12.

PTop, KaK M HIeJOYHBIE MEeTaJLJILI, JJ8 peaklyil ¢ pac-
TBOPAMM COJIeil HEIPHUTOJEeH, TAK KAK PEATHDYET ¢ BOJ0H —
BOJA TOPHUT Bo (prope (BANMMIINTE VPABHEHHE DEaKI[IM).

1. Pusnueckne cBoHeTRa Hemeranmon, 2, Duanue-
CKHe cBolicTBa rajgoreHoB. 3. OKHeaUTe/ILHEIE CROM-
cTBa HeMerannos. 4. BoceranopHTeabHBIe CBOMHCTEA
HEMETAJJIOB., 9. XapaKTepHCTHKA XHMHYECKHX
CBOHCTE TAJOTeHOB: B3aAHMOIeHCTEHE C MeTAJITAMHM,
BOOPOIOM, FAJOTEHHIAMH.

?

(AR R B EE R EEEEEER RS R RN ENEENEREERESEENENNENRNENNEHERESSEH:RH~.EHJ. ]

1. Kagumu 0coDeHHOCTAMH CTPOSHHA OTAHYAKTCH ATOMBI H
EpHeTaLIel HeMerannos? Kax ux crpoenne onpefienser ceoii-
cTEa aToro Kiaacca Bemects? Kaxue croficTBA — OKHCIHTENE-
HEIe HJIH BOCCTAHOBHTENEHEIE — XADAKTEPHEI JJIA HEMeTaJ-
JToB?

2. Yrto Tarkoe aNIeKTPOOTPHLIATENLHOCTE? CpaABHHTE DAL 38K
TPOOTPHIATEIEHOCTH HEMETAJLJIOE C 3JeKTPOXHMHUUECKHAM PH-
JOM HATPAMKeHWi MeTalI0B.

3. OxapaxrepusyiiTe OKHCIHTEIBHEIE CBOHCTEA HEMETAJLIOE,
SANHOINTE COOTBETCTBYIOLINE ypaBHeHH: peaxnmii. Kakmm
KPHCTALINYECKHAM CTDORHHEM H CBOHCTBAME 001agaiT Opo-
OVETH peakiuil Metaanos ¢ Hemeraamu? [Ipueegure npu-
MEpEL.

4. OxapaxkTepuayiiTe BOCCTAHOBUTEILHEIE CBOIICTEBA HEMETAM-
JIOB, 3AIHINATE COOTBETCTEYIOIHE VPABHEHHA PeaKIHI,

5. KaxkuM KpHCTALIHYECKHM CTPORHHEeM H KAKHME CBOHCTBA-
Mu OyayT obaagaTk JeTydHe BOAOPOIHBLIE COSINHeHHA HEeMEe-
TAJLI0B?

6. Baaumopgeiicreue kpacuoro gocopa ¢ DeprojeroBoi co-
JIbI0 OMHCLIBASTCH CIAEIYIONEH CXeMO:

P + KClO; — P,0, + KCL.
CocTaebTe ypaBHeHHe 3TOH peaxnuu, paccTasue xKosdubpunn-

€HTHI B HEM MeTOJ0M MIeKTPOHHOro bananca. YKamuTe OKHe-
JHTEIb H BOCCTAHOBHTE b,

7. Baaumopgeiicreue dpocopa ¢ a3oTHOH KHCI0TOH ONMChIBA-
eTcH caeAyiomeit cxemoii:
P+ HNO, + H,0 — H,PO, + NO.

79



CocTaBnTe YpABHEHHE 3TOH PeaKIHMM, paccTaBUB Koadduim-
EHTBHI B HEM METOAOM 3JeKTPOHHOro Dasanca. ¥ KamHTe OKHC-
JHUTeNnNb H BOCCTAHOBHUTE .

' 8. IloaroroesTe npeseHTannio (no eeibopy) ob obnacrax npu-
MeHeHHUHA ceprl, thocdopa, Xaopa, VIJIepoga, A30TAa.

§ 22 Kucnors

Jrot Kkiaacc coeguHeHnit (daiime ezo onpedenenun ¢ moy-
KU 3peHus cocmaeda u npodyxkmoé Juccoyuayuil) TMpoKo
pacrpocTpaHéH B npupoje. B skenyake uenoBexka colepiHT-
es cunbHAA OeCcKUCI0POIHAS OJHOOCHOBHAA KUCIOTA — CO-
JAHAA. ITO cBOeo0pA3HEI caHUTAPHEIE KOPJAOH 18 MHUKDO-
60B, KOTOpBIE [TOTIAIAI0T B JKEeJIYVA0K BMECTe ¢ IHIIeil.

Consimasa KHCJOTA Kenyiaka cosgaéT OGJaronpHATHYIO
cpeny aas paborsl pepMeHTA HeAVI0YHOT0 COKA NelcHHAa,
KOTOPEI paciennaseT ciousie Senkn 1o Gojee npocThIX.
CrnemoBaTelbHO, COJissHAA KHcIoTa — Heobxoaumoe aisA
numneBapeHud eeniectso. [pu HegocraTouHON KHUCIOTHO-
CTH JKenyAouHOro coka DONLHBIM NpeANHCcHIBAIOT NPHUHN-
MATh alTeuyHble NPenapaThl, COAep:Rallie COIAHYI0 KHCJI0-
Ty. OpHaKO 1 H30BITOK COMIAHON KHCJIOTHL B MKeJVIKe rpo-
3UT AMCKOMG(OPTOM, KOTOPHIH HM3BecTeH IOJ Ha3BaHHeM
uaxora. B aTom cayuae Hepeako H30bITOK KHUCIOTEL TACHT-
¢ ¢ NOMOIIBK MUHEPANBHBIX KADOOHATHBIX H I'HIADPOKAD-
OOHATHBIX BOJ.

B npupoge vabaopaerca MHOroobpasue opraHuYecKHux
kuciaor (puc. 126): THMOHHAA KHCJIOTA COAEPIKHUTCA B JIH-
MOHAaX, fA0J0ouHAA — B AONOKAX, lABeJIeBAA — B JIUCThAX
masesns. MypaBsM 3amMIawTCA OT BPAroe, pasdpelaru-
BAA MUAKOCTh, COAEDKAINIVI0O MYPABBHMHYIO KHCIOTY. IJTA
KHCJIOTa COJepKHTCA B NYeJIHHOM f/le ¥ B JKIVYHX BO-
Jockax kpanuesl. IloMoraer coxXpaHATh CBEXKHUMHM ATOAEI
KJHKBEI HIH OpYCHHKHK B TeYeHHe MHOMHMX MeCHIER colep-
amasacda B HUX OeH30MHAA KUCI0TA.

IIpu ckMcaHuMM BHHOTPAJHOrO COKA MOJYYaeTCHd VKCYC-
HAs KMCJ0TA, 4 [IPUA CKUCAHHUM MOJIOKA, OIPHM KBAIIEHHM Ka-
OVCTHI U IPH CHJIOCOBAHHUYM KOPMOB JIJISl CKOTA — MOJIOYHAHA
kucaoTa (puc. 127).

Kuemorsl MoHO KIacCcHOHUIHPOBATE [0 PasJHYHBIM
npuaHaxkam (radu. 6).
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RHCHIBIN BKYC, JeHCTEHMEe Ha MHIMKATOPEI, aJleKTpHYe-
CHAA NPOBOIUMOCTE PACTBODPOR, B3AMMOAeHCTBHE ¢ META-
JaMH, OCHOBHBIMH ¥ aM(OTEPHBIMYA OKCHAAMM, OCHOBAHH-
AMH M conAMH, o0pasoBaHMe CIOMKHBIX 2()HPOB CO CIHp-
TAMH — BCE 3TH CBOlCTBA ABNAKTCA O0LIMMH KAK HNJ#A
HEeOpraHHYecKHX, TAK U IJIS OPraHHYeCcKHUX KHCIIOT.

Puc. 127. MonouyHas KHCIOTA COMEPEHATCH B KHCIIOMOIOYHBIX ITPO-
aveTax (a), obpasyeTcd OpH KBAIIEHAH KanyoThl (F)
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RITACCHPHEALINA KHCJIO0T

lTabauua 6

Ipuanaxn pynne
KnaccHpuranun KHCI0T Hpunep
Hannune Kucnopogcogep- H.S0,, HNO,,
KHCA0POIA Hanmue KapfoHOBBIE KHCIOTH,
HANpUMep npejelbHEIe
C H,, .,CO0OH
Becknenoponnbie H,S, HCI, HBr
OcHOBHOCTE OaHO00CHOBHEIE HC1, HNO,, CH,COOH
(umcao aToMOB
H B monexyne, | IlpyxocHosHEle H,S, H,S0,,
CIOCODHBIX mABEAeBaAA KUCA0TA
BaMEeIAThCA HOOC—COOH
HA MeTAILI)
TpéxocnosHEIE H,PO,
Pacreopumocre | PacrBopuMEle H,S0,, HNO,, HCOOH,
CH,COOH
HepacrsopuMbie H,Si0,, xupHEIe
KHCIOTE], HANIpUMEP
nmaldteMHATHHOBAA
C,;H,;,COOH
H CTeapHHOBAA
C,;H,;,CO0H
Jleryuects Jeryune HCl, H,S8, CH,CO0H
Heneryumne H,80,, H,8i0,,
BLICHIHE FHHPHDBIE
HEHCIOTHI
Crenens Cunsawie (0 —> 1) | HyS0,, HCI, HNO,,
AIeKTPOJIMTHYE- HCI10,
cKoit
AUCCOMMATTHE Cnabete (o —> 0) H.S, H,CO,, CH,COOH
CrabunsHoCTh Cratunbabie H,S0,, H,PO,, HCI
HecraGuneasie H,CO,, H,50,, H,5i0,
52




BzaumMoageHcTBEHE KHMCJIOT
¢ MeTaJljiaM¥u

9To ceoiicTBO yike 6b110 moapobHo pacemorpeno B § 20
(eMm. e. 167—168).

PacemoTpuM ocobeHHOCTH B3BAUMOAeICTEBHA ¢ METAJLIAMHA
AZ0THOH KHCIOTH H KOHIIEHTPHPOBAHHOHM CepPHOH KHCI0THL.
OTH KMCAOTHI B3aMMOJEHCTBYIOT ¢ METALJIAMHE, CTOAIMMH B
AMERTPOXMMHUYECKOM PANY HAIDSMKEHUH KAK M0, TAK M 110-
clle BOOopoaa, He oBpasya npu sToM Bogopoxa. B peaviasrarte
peaKiiuii 8THX KHCJIOT ¢ MeTa/uiaMu 00pasyioTes CoJib,
BOJA M IPOAVET BOCCTAHOBJIIEHHA CYIL(AT- HIH HUTPATAHM-
OHOB.

Tax, nDpu B3aUMOJEHCTBUH
KOHIIEHTPHPOBAHHON  CepPHOH
KHCIOTEL ¢ Melbid obpasyercs
OKCH]T cepm [IV}'

Cu + 2H2 SD-i(KG![IJ‘.}

l'lpH Bsaumo,meﬁc'rsnn KOH-
IEeHTPHPOBAHHON A30THOH KHC-
JIOTEI ¢ MeLI0 obpasyeTcsa OyphIi
OKCH]I, a,am-a (1V) (puc. 128):

Puc. 128, Baaumoagelicreue
+
Cl.l 4HN03"-“°"“:' KOHIEHTPUPOBAHHOH asoT-

HOM KMCJIOTHL € MEIBI0 CO-
CU(ND )2+ 2ND‘:L +2H,0. nposoxcaaercs  ofpasosa-

B peaxunun Mean ¢ paaﬁan- HHeM Gyporo rasa — OKCH-
J€HHOH Aa30THOH KHCIOTOH B  gaasora (IV)

KAadecTBe NPOAYKTA BOCCTAHOB-
JIeHUA HHTPAT-MOHA obpasyercsa
becuBeTHBIH okeH azota (11):

u B

3Cu + 8HNOy.5) = H Q
+2 +2 5

KornenTpupoBasHas cepHas
KHcjaora obyrameaeT oOpraHi-
yeckue Bemiectsa (puc. 129),
TAK KAK OYeHb rurpockonuuyHa Pue. 129, Obyroueanne Gy-
(6cnomnume npasuno pasbae- Marnm KOHIEHTPHPOBAHHOM
AEHUA CEPHOU KUucaombt). CoPHOR EROROTON
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Bzaumoaecreue KMCJIOT
C OKCH/IAMH MeTaJIJIOB

C ocHOBHBIMH H amdoTep-
HBIMH OEKCHIamMH BSHHMDﬂEﬁ'
CTBYIOT KaK HeopraHu4deckue,
TAK ¥ OpraHMYecKHe OKCHIbI.

H,80, Hanpumep:
e @\ CuO + H,80, =
—> = CuS0, + H,0 (puc. 130),
AN CuO + 2H' = Cu?* + H,0;
s
c 2CH;COOH + Zn0O —
ud CuS0,,
H,0 — (CH;C00),Zn + H,0,
Puc. 130. BaanmogeiicTene 2CH,COOH + ZnO —
11 &
ORI NEEPR S aGH 000 + 260t £ HO.

BzaumopeiicTBHe KHCIOT
¢ THAPOKCHIAMH MEeTaJIJIOB

C ocHOBAaHMAMH (C IeJIOYAMH H HepacTBOPHMEIMH B BO-
e OCHOBAHMAMM) M aM(OTEPHEIMHE IMMAPOKCHIAME TAKMKE
EE&HMDﬂEﬁCTBylﬂT KaK OpraHndYecKHe, TAK M HeOpraHuude-
CHEHe KHCJO0TEI.

HCI
B  m—p
NaOH, NaCl, Fe(OH)4 Fe(NO3)3,
denondraneny H;0 H,0
a) o)

Pue. 131. BaanmogeiicTeHe: @ — CONAHONH KHCIOTH ¢ THADOKCHAOM
HATPpuA; § — ad0oTHOH KHCIOTEL ¢ ruapokcugom xemeaa (111)
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NaOH + HCl = NaCl + H,0,
H*"+ OH = H,0 (puc. 131, a);

Fe(OH), + 3HNO, = Fe(NO,), + 3H,0 (puc. 131, 6),
Fe(OH), + 3H" = Fe®" + 3H,0;
2CH,COOH + Zn(OH), — (CHZC00),Zn + 2H,0,
2CH,COOH + Zn(OH), — 2CH,CO0" + Zn** + H,0.

BaaumoaeiicTBHe KHCJOT C COJIAMH

C consAMM KMCIOTHI B3BAMMOAEHCTBYIOT, €CJIU B PE3VbTa-
Te obpasyeTca ocafok, ras unn Gosee cnabaa KHcaoTa.

KauecTeeHHOII peaknueil Ha raJoreHuJ-MOHHEI (KpoMme
F) apnserca BzauMojgeiicTBHe ¢ HUTpaToMm cepebpa (Tou-
Hee, KaTHOHOM cepefpa, Tak kak AgNO,; = Ag' + NOj3):

Ag* + T~ = AgTl| (puc. 132).

KauecTreHHOI peakiiveil HA CePHYI0 KHCIOTY U e€ CoJIn
fABJAeTCA peaklMAa ¢ pacTBopoM cosn 6apmsa (pue. 133, a),
HapHMep:

H,SO0, + BaCl, = BaSO,| + 2HCI,
Ba?* + S0%- = BaS0,l.

+

s

(

Puc. 132. KauecTeeHHBIE DEAKIIHHE HA TATOTEHUI-AHHOHBI! XJIOPH/-
AHHNOH, DPOMHI-AHHOH, HOAHI-AHHOH
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a)

Pue. 133. KauecTReHHBIe DEAKIIHNA: & — HA CYIAb(pHUI-aHHOH; § — HA
KapboHAT-AHHOH

KauecTBenHO#l peakiuedl HA COJMH YrolbHOH KHCIOTBI
(kapOonaT- nnaH rUApoKapbioHAT-MOHE]) ABIAeTCH X BaaH-
mMogeiicTBHe ¢ Kucaoramu (puc. 133, 0):

Na,CO;, + 2HNO, = 2NaNO, + H,0 + CO,T,
2H* + COZ- = H,0 + CO,1;
CaCO, + 2CH,CO0H — (CH,;C00),Ca + H,0 + CO,T,
CaCO, + 2CH,COOH —> 2CH,C00~ + Ca2* + H,0 + CO,1.

BzaumogecTere KMCIOT
coO CI[I[[]TEI.MH

Kak opranuueckmue, TaK M HeOpraHHYecKHe KHCJIOTHI
B3aMMOJIICTBYIOT CO CIUPTAMH, 006pa3ys CJI0MHELe 3(DHUPE]
(peaxknus sTepudHKALHKT).

Hanpumep, vEcveHasd Kuenora obpasyeTr ¢ 3THIOBRIM
CIIMPTOM YKCYCHO-3THJIOBLIN adup (puc. 134):

CH,COOH + C,H,0H > CH,COOC,H, + H,0.

AzoTHas KHCIOTA TaK:Ke crnocofHa pearMpoBaTk co
cuupraMu. BaMm sHakomo eé BzaumojeiicTBHE ¢ IHIEpPH-
HOM, IIpHBOAANIEe K 00pasoBaHWI TPHHHTDATA IVIHIEPH-
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C,H;0H,
_ CH,COOH,
1 H80,

—
“Ilecyanasn
DaHs

Puc. 134. IIpubop 118 noayYeEHA VECYCHO-3THIOROTD adhupa

Ha

— CHJUIBHOTO B3DEIBYATOrO BEIeCTEA, a Takme adder-

THBHOT'O JIeKAPCTBeHHOI'O IIpeliaparas:

CH—OH + 3HONO, — CH—O-NO,+ 3H,0.
CH,—OH CH,—0—NO,

1. Kucnorer B npupope. 2. Xumuueckue cpoiicrsa
kucaor. 3. OcoGeHHOCTH BI3aHMOIelicTBHA KOHIIeH-
TPHPOBAHHONH CepHOH KHCIOTHI H A30THOH KHCJIOTHI
JH000H KOHIEHTPAIHH ¢ MeTaamamu. 4. Kaacempuka-
uuA Kueaor. 5. KavecTBeHHBIE peakiiii HA AHHOHBIL:
Cl, I, Br-, 80%,CO%.

« 00 0

(A E N EENEEEEEEEERENESEERESEENRNESERESEESEERENERENENRENERSESRNEN:SH-EH:RHS]

1. JlaiiTe onpejeslenye MOHATHA «KHCIOThI», HCXOAA W3 HX
COCTABA H C TOUYKH 3PpeHHA TeOpHHA BJIEKT[JOJ]HTHIIECI{GE‘:I JHC-
COMHALAH.

2. Ha xaxue rpyunsl JeaAT KHCAOTELT

3. Hexopa ua pasainvHBIX NPH3IHAKOB KIaccHpHKAIMH KHC-
noT, maiiTe NOJHYI) XAPAKTEPHCTHKY A30THOH M VECYCHOIM
HHCJIOT.

4. 3anumuTe YpaBHeHHA pearKiMil, ¢ TOMOMBI0 KOTOPBIX
MOMCHO OCYIIeCTEHTE CASIVIONIHE [ PeBPAIeHHA:
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a) Cl, — HCl — NaCl — AgCl;
l ! iy

6) HCOOH — HCOOC,H, — C,H.0H — CH,CHO —

—s CH,COOH — CH,COOK.

5. B 200 M Boger pacTeopuan 33,6 1 Opomosogopoaa (H. v.).
Onpegennre MACCOBYIO 010 GPOMOBOLODOIA B pACTBODE.

6. Ha nonuyio meurpanuszanumo 110 r pacreopa cepHol KHC-
aoTtel norpebosanocs 80 r 10% -ro pacreopa rEgpoKcHga Ha-
Tpus. PaccuuTailTe MACCOBYI JONH KHCJOTH B MCXOZHOM
pacTBOpe.

7. U3 B0 r 60% -ro pacTBopa MypaBbMHOH KHCIOTH H Heobxo-

AHUMOTO KOJHYeCTBA METHJOBOID CIHPTA DOJVHHIH 43,8 r

MYPAaBLHHO-MeTHA0BOrO aupa. Onpegennte MACCOBYIO J0JII0

BBIXOOA IPOAVETA.

' 8. Ilogarorosere coobuwenne-npeseaTangnio (oo ebopy) ob ob-
TACTAX TPHMEHeHHS CepHOH, COJAHOH, a30THOH, YHCYCHOH

KHCIO0T, HCOOAL3VA BoaMokHocTH HuTepHeTa.

§ 23 OcHoBaHUudA

Knaccudunkanno ocHoBaHnil (daitme onpedenenue amo-
20 NOHAMUA C MOYKU 3PEHUA cocmasa U npm?yfcmoﬂ duce-
COUUAULUL) MOMKHO IPOBECTH 110 TeM e IPU3HAKAM, 4TO U
Kaaccupukamuo Kucor (radur. 7).

BopHsle pacTBOpPHI IienovYeil, MBUIKHAE Ha OIMYIb, Pa3h-
efanT KOoEY, THaHb, H3MeHAHT OKpPACcKy HHIHKATOPOB.
HepacTeopuMEle OCHOBAHHMSA 3THMH CBOHCTBAMH He 00ia-
JarT.

BzanMoaeHcTBHEe ¢ KHCJIOTAMHM

Ob6bepuHAeT Bee IPYNNLI OCHOBAHUI MX o0uiee cBoicT-
BO — 9TO0 83aumodeiicmeue ¢ kKuciomamu ¢ 00pasoséanuem
codiell. ATy peakiii IAaT KaK KHCJIOPOJIHLBIE OCHOBAHMA
(1 mésouu, ¥ HepacTBOPHMBIE OCHOBaHUA), TaK K Deckuc-
JIOPOJIHBIE OCHOBAHMUA (AMMHBAK, AMHHBI).

Peaxnuo HelTpanusamny Meday MIET0YbI0 U KMCI0TOH
MEI VK€ pAcCMOTpeNH B IpeAblayilieM naparpade:

Ba(OH), + 2CH,COOH —> (CH,C00),Ba + 2H,0,
OH- + CH,CO0H — CH,CO0" + H,0.
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RIACCHOHEAIIMSA OCHOBAHUH Tataruua 7
Ilpusnax I'pynns:

Kaaccu(puEanuy OCHOBAHHH Hprmep
Hanmune Kuenopopeogepma- | KOH, Sr(OH),
KHCJI0Opoaa e

Beckncnopoansie Ammuar NH,,
AMHHEI
Kuenoraoers OaHOKHETOTHBIE NaOH, TIOH —
{umeao rpynn OH- THIPOKCHT
B COCTABE HJIH YHCIO ranmasn (1), NH,,
[IPHCOeIHHAEMEBLX CH,—NH,
H+
) HIByxKHCIOTHEIE Ca(OH),, Mg(0OH),
TpéxKHCIOTHEIE La(OH),, THOH),
PacrBopumMocTh Pacreopumele NaOH, KOH,
B BOJE Ba(OH),,
CH,—NH,
HepacrBopumeie Cr(OH),, Mn(OH),,
C;H.NH,
Crenens Cunsnsie (o — 1) | [lénoun
BIEKTPOIHTHYECKOH LiOH — CsOH,
AHCCOMBALTHE Ca(OH), —
Ra(OH), u TIOH
Cnabsie (o — 0) Hepacrsopumsie
OCHOBAHMA,
NH;- H,0,
JleryuecTs Jleryune NH,, CH,—NH,
Hemeryumne Il émoun,
HepacTEOpHMBIE
OCHOBAHHA
CrabuisHOCTE CrabnabHbIe NaOH, Ba(OH),
Hecrabunsunie H,0O
NH,-H,07
TSNH,T
757

’,.--'



Takie B NpejsIAyIleM naparpade MbI MO3HAKOMHJIHCE
€O BRaUMOAeHCTBEHEM KHCJIOT C HepacTEOPHMMBIMM OCHOBA-
HHAMH H aMQOTEePHEIMHE 'HADOKCHIAMH:

Fe(OH), + 8HCI = FeCl, + 3H,0,
Fe(OH), + 3H* = Fe3' + 3H,0.
BECRHCJIDQOIIHH'E OCHOBAHHA IIPpH B3AaUMOAeiICTBHE C©

KHCI0TaMH, B OTMHYHEe 0T KHCIODOOHBIX, Dﬁp&EYIDT TOJB-
KO COJIH:

NH, + HCl = NH,Cl,
CH,NH, + HCl — [CH,;NH,]"CI".

Bzaumoaeiicreue
€ KMCJIOTHBIMH OKCHIAMH

Iro ceoiicTBo XapaxkTepHo Aaa menodeii. Hanpumep,
nnA obHapY)KeHNs YIVIEKHCJIOT0 ras3a HCIoIb3yIoT B DOJIH
pPEeaKTHBA H3BECTHKOBYH BOAY, B, HA0DODOT, IJIA pACIO3HA-
BAHUA PACTBOPAa IMJPOKCH/A KAJLIMA B POJH peaKkTHBA
BHICTYIAET yTieKHcsabli raz. B ofoux ciyuaax mpoucxo-
JUT OHA B TA e KAYECTBeHHAA PeAKIINA:

Ca(OH), + CO, = CaCO,| + H,0,
Ca?* + 20H- + CO, = CaCO,l + H,0.

BaaumMmonecreue ¢ COaaMu

ITH XMMHYECKHe PeaKlMy NMoAYNHAKTCA obllemMy mnpa-
BHJIY YCJIOBHI NPOTEKAHHUA PEaAKIIHI MeX Iy 3JeKTPOJIHTA-
MH — JOJ:KHBI 06pasoBaThCA 0CAJ0K, I'a3 UIH MAJIOJHUCCO-
UM PVYIOIIee BeIecTBO.

IIna monyuyeHMA OcajKa MOXMHO BOCIOJBL30BATHCH 00-
UM CIIOCODOM MOAYVUYEeHHS HEPACTBODHMBIX HIAPOKCHIOB
METAJIJIOB — B3AaHMOJeHCTBHeM HX COJIeil ¢ 1Ie/IouaMu:

FeCl, + 3NaOH = Fe(OH), + 3NaCl,
Fedt + 30H = Fe(OH),..
HepacTBopuMBIe I'MApOKCH/IbLI, MOJYYEHHBIE pPeaKIiHA-

M# o0MeHa pacTBOPOB coJiell ¢ IIeloYaM#, IIOKA3AaHEI HA
pucyHKe 135.
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1. Knacendmrkanmua ocHOBAHWI. 2. XHMHYecKNe CBOMH-
CTEA OCHOBAHHI: B3AMMOIEHCTEHE ¢ KMCIOTAMH, KHC-
JOTHBRIMHM OKCHIAAMH M COJAMH, PA3JIOKeHHe Hepac-
TEOPHMEIX OCHOBAHHIH NPH HATPEBAHHH.

0000

/%2

LA R R R R R R R R R R E R R R R R R R R R R R R R R R R R R R R R R R RN

1. HajiTe onpefeleHne NOHATHA «0CHOBAHMA» , HCXOAA H3 HX
COCTABA.

2. ,I[ai'{'re onpegencHHe MOHATHA «O0CHOBAHHA®» C TOUMKH 3pe-
HHA TeOpHH BJTERTPDJIHTH"IECKOﬁ AHCCOIIHAIITHH.

3. Ha Kakue IPpYINsl JeJAT OCHOBAHHA 110 H3YVUIeHHBIM BaMH
npHzHaKaM KaacCcH(PHKATIAN 9THX BeljecTB?

4. Mcxoasa M3 HayHYeHHBIX IIPH3HAKOB KilaccH(pHKAIIMH OCHO-
BAHHUH, fafiTe MOJHYI XAPAKTEPHCTHKY THApoOHcHAa Oapus
Ba(OH), 1 annanna C;H NH,.

5. BanumKUTe VPABHEHHA PEAKIIH, ¢ MOMOIILI0 KOTOPEIX MO~
HO OCYIIECTEHTE CJAeAVIONIHe NPeBPAIleHA:

[ Y

6) CaCOy — CaO — CaC, — C,H, — CiH; —
— C4H,NO, — C;H,NH, — CzH,NH, - HCL.

6. B 200 mn Boasl pacTBOpHAH 48 r rEAPOKCHAA HATPHA, CO-
pep:acamiero 5% npumeceii. Halfinnre Mmaccoeyo gormw miéioun
B IOJVIEHHOM PACTBOpE.

7. pu pzaumogeiicreun 585 r 20% -ro pacTBopa XJ10pHAa aM-
MOHHSA C HEDﬁXOﬂHMHM HOJIHAYeCTBOM MHAPOKCHAA KaJbBILHA
ob110 nonyueno 33,6 1 amMmuara (H. v.). CKOIBKO 3TO COCTAB-
JAeT NPOIEeHTOB OT TeopeTHYecKH BO3MOKHOI0?

8. BeiuMcanTe MACCY AHMINHA, KOTOPHIH MOMHO HOAVIHTH
pearxuunei 3uanaa u3 930 kr uuTpobeH30a, ECJAH BRIXO0J AHH-
JAuHa cocTaBaser 85% 0T TeopeTHHECKH BO3MOMIHOTO,

9. B moboil goMmainaeil # asToMofHIBHOH anTeuke o0A3aTeNE-
HO COAEPKUTCH NVILIPEK HIIH aMIVJIA ¢ HAINATBEIPHBIM COHP-
Tom — 10% -m pacTeopoMm ammMuara B Boge. CKOIBKO MHIIH-
JAHTPOB TaznodpasHOro aMMHUAKA (H. ¥.) M IPAaMMOB BOJBI £O-
AeKHUTCH B OfHOI aMOyJje, MACCA PACTEOPA HAIIATEIPHOTO
CIOHPTA B KOTOpOi paBHa 2 r?



§ 24 Conu

M3 Bcex HeopraHW4YecKHUX COEJWHEHMI COJIH ABJIANTCH
HauboJee MHOTOYHCJIEHHBIM KJIACCOM BelllecTE. JTO TBED-
Ible BelllecTBA MOHHOTO CTPOEHH:A, KOTOpHIE OTIHYANTCH
Apyr ot apyra no neerty (puc. 137) u pacreopumMocTH (cMm.
TabANIlY PACTBOPHMOCTH).

B nauase XIX B. mBeackuii xumug M. Bepuenuyce npen-
JIOKUJ PACCMATPHBATE COJIH KAK MPOAYETHI PEAKIIHH KUC-
JIOT C OCHOBAHMAMM HJIH KaK COeJHHEHH A, IIOJYYeHHBIe 3a-
MellleHHeM ATOMOB BOJJOpOAa B KuciaoTe Ha Metal. [To ato-
MY [PHU3HAKY PA3JIHYAIOT CPEJHHEe, KHUCALIE U OCHOBHBLIE
COJIH.

Cpegane coam — 3T0 NPOAYKTEI NOJIHOIO 3aMe-
HIeHUA ATOMORB BOJOPOIA B KHCJI0Te HA MeTaJLI.

Oro mambonee HU3IBECTHAA M 3HAYMMAA TIPYNINA COJEH.
HazoBém IHINE HEKOTOPLIX €€ NpeicTABHTe e H.

Xnopud nampus NaCl. MunepaJi, npencraBiasonnii
coboil XJIOopHO HATPHA, HA3BIBASTCH «KAMeHHAA COJIb» HJIH

2)

Puc. 137. Conu uMeroT caMble pasiHuHbIe IBETA: 4 — MeIHBIH Ky-
nopoc; 0 — AMXPOMAT KAJHA; 6 — JKENTAA KPOBAHAA CONb;
2 — NepMAHAHAT KAJHA; d — XJIOPHA HATPHA; ¢ — HHTPAT HHKe-
ns (I1)
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«ranurs. B ﬁhIT:f aTa coJib U3BECTHAa nmoag HasBaHHeM « 110~
BapeHHas». Bea 210l conm HeBO3MOKHA KHU3Hb pacTeHMIl,
JHUBOTHBIX M UYEJOBeKdA, TAK Kak oHA obeclieuuBaAeT BaM-
Helimne (U3HOJOrHYeCKHe I[Ipolecchkl B OpraHHUsMax:
B KPOBHM YeJIOBEKA M >KHMBOTHEIX COJE CO3[aéT HeobDXomm-
Mbl€ VCJIOBHSA AJIA CYIMECTBOBAHUA SPUTPOIUTOR, B MKeIyi-
ke ofpasyeT colAHYIO KucaoTy, De3 KoTopol ObL10 OB He-
BO3MOKHO ITepeBapHBaHNe U YCBOEHHe MU,

HeobxogumocTs cOMM A MH3HH dYelOBeKa ObLIA M3-
BecTHa ¢ raybouaiiineit gpeBHOCTH. 3HAYEHHE COJH OTpa-
¥EeHO B MHOTOYMCJIeHHBIX IIOCIOBHUIIAX, MOTOBOPKAX, 00BI-
yaax. «Xaeb ga coib» — BOT OIHO U3 NOMKelaHuil, KoTo-
PEIM DYCCKHE JIOMH ¢ JABHHUX IIOp OOMEeHHUBAIHCH JPYT €
APYroM BO BpeMs NpHémMa MUK, NOA4YEépKUBas PABHOIEH-
Hoe ¢ xaeboM 3HaueHue coau. Xjeb ¥ cojib CTAIH CHMBO-
JIOM TOCTEINIPHUMCTEA M PAAVIIUA PYCCKOH HAIlHH.

Conb obpasyer moigasie oTnoxkenus (puc. 138). B Conb-
Hneuke, Hanpumep, TOJIIMHA ILIACTA COJH IIPEBBILIAET
1.5 kM. Conun, Haxoasamelica B o3epe Backynuak B Aerpa-
xaHcKoM obmacTy, xBaTHT Hamel crpade Ha 400 jer.
B Adpure oCHOBHYIO MAccy CoJH AOOBIBAIOT M3 COJAHBIX
o3ep (puc. 139).

OrpoMHble KOJIMYECTBa COJH cojlepskaT B cebe BOALI MO-
peit 1 oxkeanoB. Couabio, M3BaeYeHHo 13 MupoBoro oxea-
HAa, MOJXHO ObLI0 OBI 3ACBIIATH BCH CYINY 3eMHOI0 ILIApa
ciaoem 130 m.

Xnopua HATPHSA — 3TO He TOJNBKO KOHCEPBAHT MPOAYH-
TOB M 00A3aTEeNLHBIH aTpUdyT 00eIeHHOTO CTOMNA, HO TAKMKEe
H IIeHHOe XMMH4YecKoe chipbé. C MoMOINbIo aJeKTPoJiH3a

Puc. 138. [lo6sua conu, ofipa- Puc. 139. loGsua conn ua co-
BVIOLIEH MOIHEIE CJIOH B M- OAHBIX 03ep (Adpura)

HOI Kope
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pacIjiaBa MJIH PACTBOPA XJO-
pPUAA HATPHSA MOAVYAKT HYHA-
Hble [ HeOpPraHM4YecKoro
CHHTe3a BelecTsa (8CnoMHLU-
me KaKue).

Kapbonam Kaaibyus
CaCO; — aro He TONBKO Me-
JIOBBIe HJIHM H3BECTKOBEIE TO-
pel (puc. 140), HO TaKme
zaMeuaTeJbHEI OTIe 0UHBIN
MarepHan — mpamop (pHc.
141, a), xoTopeIil ABNAeTCH
MATEPHATIOM CKYJIBIITOPOB
(puc. 141, 6). leosrorn Hasel-

BAKT 3TOT MHHepDaJ KaJIbIIHTOM.

Puc. 140. Menossie rophl

Kapbonar kanbnua — BasKHeHIIas cOJib, U3 KOTOPOMH
MHOTOYHCIeHHBIE MOPCKHEe JXHBOTHBIEe (MOJIJIIOCKH, PaKH,
npocTeiiline) cTPOAT NOKPOBLI CBOEr0 Tejla — pasHoodpas-

Puc. 141. Mpamop: a — 3aMeuaTenbHBIH OTAENOYHEBIN MaTepHaln
(Tagx-Maxan, r. Arpa, XVII B.); 6§ — Marepuan CKVJIBOTODPOE
(M. M. Amroxonscrunii. «llapr Woasn Bacunverwu I'poanrriis,

1857)
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Pue. 142, PakoBHHBI COCTOAT Puc. 143. Cropayna aun co-
H3 KHPEUHﬂTﬂ Kalbliinda CTOMT M3 Kapﬁurmra KalnbILllA

HbIe TI0 (hopMe, MHOTOIBET-
Hble II0 OKpACKEe pPaKOBHHEI
(pue. 142). Crannusasack mo-
cJie CMepTH CBOMX XO034eB Ha
IHe BOJOEMOB, IJIABHBIM 00-
pasoM Mopeil, 3TH PAKOBHHEL
34 JIeCATKH M COTHHM MHJIJIHO-
HOB JieT 00pa3oBajii MOIHLIE
IIaCTEl COEAHHEHHH Kalb-
MHA, TaBIINX HAYAJO ViKe Ha-
BECTHOMY BAM H3BECTHHKY.

Hitima nTHUi,  3alUIIeHb
M3BECTKOBOH CKODJYIOH, KOTOPAA €CTh HEe UTO HHOe, KaK
kapboraT Kanenus (puc. 143).

MuorouncneHHbIE OCTATHH MOPCKHX oburaTeneii —
KOPAJJIOBLIX MOJIHNOB — 00pasywT B TPONHYECKHX OKe-
AHAX OCTPOBA-aTOJJBI MM Kopaaaoekie pudsl (puc. 144),
Haunbonee uzpecren aperpanuiickunii Bonemoit BapeepHbii
pud.

Kapbonar KanblMs — 9TO He TOJBKO CTPOMTENbLHBIM,
OTHAEIOUYHBIH MM XVI0MMECTEeHHBIH MATEPHA. JTO TAKKE
M MATEPHAJ IBEJIHPOB. AleMUyr — 9TO He 494TO HHOe, KakK
TOT s¥Ke KapboHAT KaNbI[N.

Docpam rkanvyua Cay(P0O,),. Ecin xapbonar xanb-
HHA BRICTYIIAET OCHOBOH HAPYXHONO CKeJeTa MHUBOTHBIX,
TO (pochaT KaNLIUA — STO BellecTBo, obpasyiollee cKeeT
NO3BOHOUYHBIX (pue. 145).

@ochar KanbKUA BXOAWUT B cOCTAB anatruToB U hocdo-
PHUTOB, KOTOpPbLle HABJIAKTCH CHIPLEM JJIH IIPOH3BOACTBA
thoedopa 1 dpocihopubIX yaobpeHHii.

Puc. 144. Kopanns

/96
,-'"



Kncasie conm — aTo IpoaAyKTEI HEIIOJTHOI'O 3aMe-
ImieHHud aToMOB BOZOPOLa B KHC/IO0Te HAa MeTaJ L.

CBoé HazBaHHE 5TH COJMH MOJVUYHUIHA IOTOMY, YTO, KAK U
KHCJIOTEL, COJepHaT B CBOEM COCTaBe ATOMLI BOJOPOAA,
crocobHBIE 3aMellAThCH HA aTOMBI MeTa/Lia. Kak npasuno,
aTO XOPOILIO PACTEOPHMEIE B BOJE COEIUHEeHH .

HauGonee necnosakayemas B ObITY KHCIAA CONb — 3TO T'H-
apoxapbonar mHarpus NaHCO,;, KOTOpBIil H3BeCTEH Bam
[IoJ Ha3BaHMEeM NHUTHeBasg WM InuLeBas coja. Mcnmonwsay-
eTCH KaK PaspbIXJIMTENb TECTA IIPH BhIINeYKe Xjaeba H HU3-
roTOBJEHMHM KOHAHUTEePCKHX WM3Jlefnii; Npou3BoJcTBe Oes-
AJKOrOJbHEIX HANWTKOB, MCKYCCTBEHHBIX MHHEDAJBHBIX
BOJ, B OPHETYILIHTEIAX,

I[Ipumenenne ruapoxkapboHaTa HATPHUA B KAYecTBe paa-
PEIXJIHTENA TECTA OCHOBAHO HA PeaKllMH, VpaBHeHHe KOTO-
poii:

ENHHCOE . N32C03 + COET + HEO-

Bonee adypexTHBHA B Ka4YecTBe pPa3phIXJINTENA TecTa
Apyras Kucsjas colnb — rugpoxkapbonar ammonus. Ilpu ero
pPasnoKeHnH 00pasyIOTCA TOJABKO razoobpasHbIe BeIIecT-
BA — TeCTO CTAHOBHUTCA IBIIIHBEIM H, B OTJAUYHE OT F'HIPO-
KapDOHATA HATPHUHA, HE COTEDMUAT COIbI:

NH,HCO, = NH, + CO,! + H,0.
. - T

“a) 5)
Puc. 145. OcHoBy cKeleTa IAryIIKH coCTaBaAeT (pochaT Kaarbmud.
PoTtorpadun TArymkH (a) B cKexet IAryInKn (G)
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ru,p}"l‘aﬂ Xopolmid aHaxkoMad BaM KHCJafA COJbE — I'HIpPO-
rapbonat kaapuua Ca(HCO,), — cocraBHas 4acTb MHOTHX
MHHepaJdbHBIX BOAd H HCTOUYHHE HelIpDHATHOCTEH, CBA3aH-
HBEIX ¢ BpeMeHHOIl KécTKOCTRIO Bo/ibl. Takske aTa colb yua-
cTByeT B 00pasoBaHMM 3aMevyaTelbHO KPACHBBIX IPHPOA-
HBIX KOJOHH — }'KpaHIEHHﬁ nemep — CTalTakETHTOB H CTAa-
JIATMHUTOB,

OcHOBHBIE COJH — 3TO NPOAVETEI HEIIOJHOT'O 38-
MelleHNA PUJAPOKCOrPYIIN B OCHOBAHMM Ha KHC-
JOTHBIH OCTATOK.

B ornuune or KHCABIX CDJIEf’I, nmo4yTH BCe DCHEIBHLIE COJH
B BOJIe HepacTBOpHMEL. OCHOBHOI CONLIO ABAAETCA MMAPOK-
corkapbonat menu (II) (CuOH),CO,, 6onee uapecTHBI moOx
HAZBAHHUEM ¢MAJAXUT» — KPACHMBEHINHNE MHHEDAJ M3VMU-
TeNLHOro 3eJéHoro neera (puc. 146). Manaxur — aro He-
OJAVIIEBNEHHBLIN Trepoil 3HAMEHHTHIX VPAJIbCKHX CKA30B
I1. Bamxoea. BecnomBEuTe X0TA OBI 270 « MAamaXUTOBYH IIKA-
TYAKY», «X0o3aliKy Meagno ropsl».

XHMMHYEeCKHe CBOICTBaA cojieil BAM XOPOIIO 3HAKOMBI 110
cBoOMiCcTBAM JPYIHX KJIACCOB HEOPraHHYECKHX COeHHEeHMH.
Brl yike 3HaeTe, KAK COJIM B3aMMOJIeHICTBYIOT ¢ KHCJIOTAMH,
meaoyaMy 1 Metanaami, Taxce BaM XopoLIo M3BECTHO Ta-
KOe CBOICTBO coJiell, Kak rugpoans. Ham octazocs JHIIb
HA3BATL elllé OJHO CBOMCTBO CcOJell — 3TO HX B3aHMOjJei-
CTBHE ¢ JPYTHMH COJIAMHA. YCJIOBHEM TAKOH peaklul ABJIA-
eTcs BhIIaJeHHe OcajKa.

Puc. 146, ManaxuT 1 Ha3geInA N3 HETO
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Tak, IpH NpoBefjeHHH 3KCIePHMeHTA IJfA NOKAZATeNk-
CTBA COCTABA Kakoi-nubo conu (onpeneseHHUA HATHOHA H
AHMOHA, 00PASVIOIHUX 3TV COJMb) MCHOMB3VIOT KAYECTEEH-
Hble peaknuu. PeareHTamMy HA JAHHBI KATHOH M JAaHHBII
AHMOH YacTO BeICTyHawT npyrue conu. Hanpumep, urobnt
JOKEA3ATE COCTAB XJIODHIA ﬁapHH, HEOﬁKD,[[HMD nopoBecTH
KavyecTBEHHYIO peakIlHi0 Ha KaTHoH Ba2® ¢ pacrsopom
cyabk(para HATPHUA:

BaCl, + Na,S0, = BaSO,{ + 2NaCl,
Ba?* + 803~ = BaSO,l

¥ KaYecTBEHHYIO PeaKIHio Ha xjgopua-auuol Cl- ¢ pacTeo-
poM HHTpaTa cepebpa:

BaCl, + 2AgNO; = Ba(NO,), + 2AgCll,
Cl- + Ag* = AgCl|.

was, poedar kaasuua. 3. Kncasie coan. 4, OcudéBHbie
COJIH.

% 1. Cpegane comn, 2. XI0pHI HATPHA, KAPOOHAT KaJb-
>
-

1. Hafire onpegelieHHe NOHATHA ¢COJH», HEXOJAA H3 COCTABA
aTuX coeguHenuii. Jlna rkaroil rpynnel conei sTo onpejene-
HHE CIpaBeIHBOT

2. Mo RakuM HpU3HAKAM rc.uaccnq:nunpym-r coan? Yro obuge-
I'oH pas.nuqnom Me Iy EICHCI'BHI:-IMH H KHCIBIMK EOJIHMH?

3. 3anuinuTe YpABHEHHA BCEX BOSMOMKHBIX PearI(inii, ¢ moMo-
B0 KOTOPBIX MOMHO NOMVUHTE cyiabgar xenesa (II). aa
pearnuii 06MeHa COCTABLTE HOHHEIR YPABHEHHA.

4, Kakoe 3HauYeHHe HMeeT NpeBpalieHHe KHCABIX coJel
B cpejiHHe (HanpHMep, ruapokapboHaToR KATBIHA W MarHua
B KapOOHATEI) B YKH3HH YeloBeKa?

5. BanuuinTe YpaBHeHHA PeaKlMH, ¢ INOMOIILIO KOTOPBLIX
MOMKHO OCYIIECTBUTE CAeIYIOUHEe IPeBPAIeHMUA:

a) C — €O, — MgCO, — Mg(HCO,), — MgCO, —
— MgO — Mg(NO,), — Mg(OH), — Mg0;
— Fe(NOy),.
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6. Beruncnure macey 0aKIIyIbeepa (AMMOHHIHOMO pASPRIXIH-
Tens Tecta), HeobxoguMyIo aaa nmonyvuenua 1334 M rasos
(m. y.).

7. llpusegnTe npuMephi JUTEPATYPHBLX NpOU3BeIeHHA, B TeK-
CTAX KOTOPBIX ONMHCAHBI XMMHYECKHE NpeBpalleHnAa uapﬁ-n-
HaTa KalbIHA.

8. Uenonsaya sosmoskaoctn Huarepuera, mogrorossTte coob-
meHnd: «3HAYeHHe COALI B HAPOZHOM XO3HilCTBe M HCTOpPHSA
IPOH3BOACTBA COAbl*, «|IpHMeHenHe XI0DHOA HATPHUA B OBITY
M IPOMBINLTEHHOCTH » , « COMM B MeAHITHEE» .

o 9 o

9. HazosuTe crasnl I1. BBH\‘.GEB, B KOTOPRIX HEMAJID CTPAHHIL
OTEBEIeHD MATAXHTY.

G
§ 25 Teneruueckas cBa3b
= MeXAy KJiaccaMu
HEOPraHUUYEeCKUX
1 OPraHUuYeCKHX BellecTB

Mge! :xuBéM B OPCKOHEeUHO H3MEHAHIMIEMCH, JHHAMHY-
HOM H KpaCO4dHOM MHDE. B HEMBJ’I{)ﬁ CTelleHH 9TH HaMeHe-
HHUA CBA3AHBI ¢ XMMHYECKHMH NpeBpameHuaMu. B xam-
Ooii KileTke sKUBBIX OPraHU3MOB, B IOYBE, B BO3AVXe, B BO-
Jge MpoHCXOOAT ThICAYH XHMHYECKHX pEﬂKHHﬁ. EHHHCTBD
H MHOrooOpasue XMMHYECKHX BellleCTB, BOBJIEYEHHBIX B
DecKOHEYHBIH Npollece IpeBpalnednil, Haubosee APKO TPo-
ABJIACTCH B 2eHEMUYECCKOU CBAIL BellecTs, KOTOpada OoTpa-
JKAaeTCsA B TAK HA3bIBAEMBIX 2eHeMuUYeckux padax.

Beizenum nHaunbonee xapakTepHbie IPH3HAKH TMeHeTHUe-
CEHX PAIOOB.

1. Bee BeljecTBa reHeTHYECKOTO PAJA 0N HBI DBITH 06-
paszoBaHbl OJHHM XHMHYeCKHM ajaemenTom. Hanpumep,
pAL BellecTs

Br, — HBr — NaBr — NaNO,

HeJb3d CUHTATE F’eHETHYECKHM, TAK KaK B MIoCJIelHEM 3Be-
He XHMHUYeCKUH aaeMeHT OpoM OTCYTCTEVET, XOTHA PeaKIIuA
JAad nepexoja or Opomuga narpua NaBr K HuTpary HaTpua
NaNO, nerko ocyigecTeuma:

NaBr + AgNO; = AgBrl| + NaNO,.
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JTOT psAj OpeBpaljeHuil Mmor 0bl CUHUTATHCHA IeHeTHue-
CKHM PDAJOM JieMeHTa ﬁpoma, ecJIM OBl ero SaBeplIvaIn, Ha-
npuMep, Tak:

Br, — HBr — NaBr — AgBr.

2. BemecrBa, 00pa3soBaHHBIE OJJHHUM H TEM Ke XHMHUe-
CKMM 3JIEMEHTOM, JI0JIKHBLI NPUHAJNIEXKAaTh K PasHbBIM
KJiaccaM, T. €. OTpPa)aThk pa3Hble (JOPMEI CYLIECTBOBAHMUA
XUMHYECKOTI'0 3JeMeHTA.

3. Beuecrra, obpasywiue reHeTHYECKHH pPAJ OAHOIO
XHUMHYeCHKOI'O aJieMeHTAa, JOJAHHBL OBITE CBA3AHLI B3ANMO-
npeppamesuamMu. [lo aToMy NpHU3HAKY MOMKHO pasjiMdaTh
ITOJIHEIE M HeMOJIHbIe 'eHeTHYeCKHe PAJLL.

HanpuMep, npHBeIEHHBIH BbIlIe TIeHeTHUYECKHIl paAjl
Bpoma OvieT HEmOJIHbIM, He3aBePIIEHHBIM, A BOT CJAEHAYIO-
LM pAL

Br, — HBr — NaBr — AgBr — Br,

yIiKe MOYKHO paccMaATpPHBATE KAK IIOJHBIN, BeJb OH HaYH-
HAJICA IPOCTBLIM BeljecTBOM ODpomom Br, ¥ UM e 3axkoH-
YIIICH.

Of6obimaa cKA3AHHOE BEIINE, MOMHO JATh CHAEIVIOIIEe
onpejesieHe reHeTHYeCKOTo pAjaa.

Q" R
TeHeTHYECKHM HA3BIBAIOT DA BEIECTB — Opemn-
CTABHUTEJeH Pas3HEIX KJACCOB, ABJIAIIIMXCA CO-

eIHHEHHAMH OJHOr0 XHMHYECKOro B3JeMeHTa,

CBA3AHHBIX B3AMMOIDPEBDAIIEHHAMM H OTpPAMA-

I0IUX OOIIHOCTL TIPOMCXOMKAEHHA HTHX Be-

IIECTB, T. €. UX FeHe3HC.

M

lenernueckas cBA3b — NoHATHe GoJsiee obllee, yeMm re-
HeTuuecKku# pajy. Oua peanuayercs nNpH J00bIX B3aUMHBIX
npeppanieHuax eengects. Torma, oueBMAHO, MO 5TO OIpe-
mejgeHHe NOAXOAUT U NePBbIil pacCMOTPEeHHBIN HAMY PAL.

Ilia XapaxkTepUCTHKN MeHeTHUYEeCKOoH CBA3M HeOpraHu-
YeCKHMX BEIIeCTE Mbl PACCMOTPHM JE€ PA3HOBHAHOCTH I'e-
HeTHYeCKHX pAOOR.

1) regeTHyecKH pAJL MeTaNIA;

2) reHeTHYECKHIl pAJ HeMeTaJlIAa.
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1. TemeTHuecKkHit paa MeTajjia, HAIPHUMeD pAjd Meln
(puc. 147):

Cu — CuO0 — CuSO;, —

Melb OKCH] cyasgar
Memannr  menu (IT) menu (11)
OCHOSMBLL colb
oKcud
— Cu(OH), — CuO — Cu.
IHAPOKCHT] OKCHJL Mellb
mean (11) meau (I1) Memann
OCHOBAHUE OCHOBHBLIL
oxcud

2. TenerTuuecknii pajx HeMeTaJLJIa, HANIpUMep paAj doc-
dopa (puc. 148):

P — P,0, — HPO, — Ca,PO,), — P.

pocop OHCH]] thocoprana thocdar docdop
Hememann Qocedopa (V) KHCIOTA Kanblusa HeMEemany
KUCAOMHBbLI Kucaoma COib
orecud

B oprappnueckoll XHMHH TAKJKE CJAeIyeT pasjiudarhk 0o-
nee obllee MOHATHE — <«IeHeTHYeCKAs CBA3b» M DoJee
YACTHOE [IOHATHE — «eHeTHYeCKHNH pAg® .

Ecnu ocHOBY reHeTHYECKOro PANA B HEOPraHMYecKoil
XHMHH COCTABJIAIOT BelllecTBa, oOpasoBaHHLIE OJHHUM XH-
MHYeCKHM 3JIEMeHTOM, TO OCHOBY 'eHeTHYeCHOro pdjga B
OpPraHMYeCcKOH XUMHH (XUMHH VIVIEDOAHBIX COENHHEHHH)
COCTABIAAT COEJIMHEHUA ¢ OJMHAKOBBIM YHCJIOM ATOMOB
yriepoja B Moaekyiae. Hanpumep:

C,Hy — C,H, — C,H,0H — CH,—CHO —> CH,—COOH —>
aTaH ATAaH ATAHOJ ATaHalb ATAHOBAA KHCJIIOTA

aJKaH aJdTKeH AJTKAHOL AJIKAaHAIEL HEPEDHOB&H KHCJIOTA

—» CH,CI-COOH — NH,—CH,~COOH —»

XJIOpaTaHOBad KHCJIO0TA AMHHO3ITAHOBAA KHCJIOTA
— (~NH—CH,—C0-),.

NOMTHIIeIITH

1. TeneTnueckan ceaze. 2. NemeTnuecknii pang. 3. Te-
HeTHYecKHH pag meranna. 4. lemernueckuit psajg He-
Merajiia. 5. leHeTHueckHe psAAbl OPraHHYECKHX CO-
eTHHeHHH,
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Pue. 147. leneruueckuil pag Puc. 148, Tenmernueckuil pajn
Me LM tpocdopa
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1. Yro rakoe rederadeckuil pag? Yem oH XapaKTepH3veTcHA B
HeopraHuyeckoii M opraHM4ecKoi XuMHUn?

2. Yro takoe reseruueckasn ceass? Kakne hunocodekue naen
oHa wLIeTprpyer?

3. CocTaBbTe reHeTHYECKHE PALLL HATPHA K Jefesa. Jannmm-
TE YPABHEHHA PEAKITHH, ¢ NIOMOIILI KOTOPEIX MOMHO OCYIIe-
CTBUTE NPeIN0KeHHEIE BAMHU ePeXO0b.

4, CocTaBbTe reHeTHUYECKHE PHAALI EpeMHHA H CephI. 3anummm-
TE VPABHEHHA pEE.P.‘.]'.'[Hf‘.I, C NOMOIOBI KOTODPEIX MOMHO OCYILI[E-
CTBHTE DPeJM0eHHBIE BAMHA MepeXoabl.

5. CocTaBhTe reHEeTHUYECKMI DAL OPraHHYecKHX COeJHHeHHI,
B COCTAE MOJIEKVJ KOTOPEIX BXOAHT OJHH ATOM VIVIepojga. 3a-
NUITHTEe YPABHEHHA peaKnuil, ¢ MOMOMIBK KOTOPEIX MOMHO
OCYIIECTEATE PeI0eHHBIE BAMH TTepeX ok,

@ © 000~

‘ 6. Ilpu pzaumogeiicreun 12 r npegensHOro OJHOATOMHOIO

CIIMPTA C HATPHEM BhIgenunock 2,24 1 gogopoaa (1. y.). Haii-

AHTe MOMeKYAAPHYIO (POPMYIY COHPTA, HATHIIHTE QOPMYILI
BOBMOHBIX H30MEPOB M HA30BHTE HX.

‘ T. 3anMuInTe YpaBHeHHMHA peakiuil, ¢ MOMOLIBI} KOTOPBIX
MOMCHO OCYINECTBHTE CAeAVIONHe IPeBPallleHuA:
CH; — €0, — CH,,0, — C,H,OH — CH,CHO —
— CH,CO0H — (CH,C00),Ca — CaCO, — CO,.



SakKJIInyYeH e

Bor Bul ¥ zakoHuYnIl H3yUeHHe XHMHH B HIKOJIe M, BITOJI-
He BepOATHO, B BRICIIEH IIKOJe OoJIbllle He BCTPETHTECE C
3TOM VIHBUTENBHON M BAMHON HAVHKON, MrpaiIeil orpom-
HYVH) pPOJIb B JKHU3HU cOBpeMeHHoro obmectea. Bens Her HHI
oIHOI1 obsacTH UesIOBeYECKOH AeATeNbLHOCTH, B KOTOPOi
OBl HEe YUACTBOBAJM BelleCcTBA, MaTepHalbl HIH XHMHYe-
ckue mpoieccsl. Hanpumep, oxoao 90% sHeprum, KoTo-
Pyi0 NPOU3BOANT U nOoTpedideT HelOBe4eCcTBO, — 3TO pe-
ayabpTaT XMMHYecKuX peakunuit. IIpaxkTuueckn Bceé, uTOo
BBIMIYCKAET COBPEMEHHAS IPOMBIILIEHHOCTE M CEIbCKOE
XDBHﬁCTBG, CBA3AHO C y4YaCcTHeM XHMMHH.

Bri, HaBepHoe, Take cMOTIH yOeAUTLCA M B TOM, YTO
PA3IMYHBIE «XMMHYECKHEe CTPAIMIKH», 0 KOTOPBIX eie-
JNHEBHO COODIIAIT CPelcTBA MACCOBOH HHMOPMAIIHHN: KHC-
JIOTHEIE JOMAN M TeXHOreHHBIe XUMUYecKHe KaTacTpojbl,
IbIMOBLIE 3aBeChl HAJ MPOMBINLIEHHLIMU IPeIIpHATHAMH
H MEeramnoJHCcaMHi, 030HOBBIE IbIPbI, TAPHUKOBLIA adiberT
M MHOTOe pyroe, — 9TO0 He CTOJBKO XHMHSA, CKOJLKO €€ He-
3HAHME W MTHOpUpOoBaHHe ocobeHHOCTEH CBOMCTE BEIEeCTB
M peaKliil, TOMHOMeHHEIe Ha De3avIep:KHVIO MOTOH 3a
npubLLILIO,

BepesHoe oTHOLIEHNE K OKPYKAKOIIEMY MUDY, JH000Bb
K ﬁ.]'IH.}RHEMY " 3jeMeHTapHEIe XMMHYeCKHe 3HAHKA, bes
KOTOPLIX He 000HTHCE HA 3KOHOMMCTY, HH IOPHCTY, HA HH-
MEHEpY, HA conenuanuery gwboit npyroit npodeccunm, —
BOT 3a4JI0T I'pAMOTHOTrO M 9(h(PeKTUBHOI'0 HCIONIL30OBAHHA
JOCTHIKEeHHH XUMHUH 1 XHMHYeCKOol NPOMBIIIIeHHOCTH.

Benura poiabs XHMHMH He TOJBKO B 00JAaCTH TOYHBIX H
eCcTeCTBEHHBIX, HO H 'VMAHHUTAPDHBIX HAVE, W1 J&JI0 3[ieCh He
TOJBKO B CO3JAHMM HOBLIX KPACOK, JJAKOB M MATEpHAaJI0B,
KOTOPbIE IIHPOKO MCIOJAL3VIOT COBPEMEHHbIE XYI0MHUKHA
H CEVJILITOPEL, HO H B (DOPMHPOBAHHMH COBEPLISHHO HHOT'O,
Goaee rmyGokoro H 06paszHOro BOCHPHATHA OKPYKAIOIero
Mupa. Bea xuMHYecKoil KOMIOHEHThl HAYYHAA KApPTHHA
MHpa OyaeT OTHIONE HE HAVUHOH M HEeIIOJHOMH,

I'ymanurapuii 6e3 3HAHUA eCTECTBEHHEIX HAYK yinepben
u Genen. TouHble M ecTeCTBEHHBIE HAVKH — MAaTEeMATHUHA,
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(GusuKa, XUMUA, DHOJOIMA, B CBOK oUepellb, He MOI'YT ILJ10-
JIOTBOPHO M OHHAMHYHO PasBMBATBHCA Oe3 ryMaHHTapPHBIX
aHanuil. Bor apkuil npumep: Benurmit dpuaux A. Jiin-
ITEHH YTBEP:K A, YTO eMy JJA CO3JaHNA TeOPHH OTHOCH-
TeJIbHOCTH pycckuil nucarens @. Nocroesckuil gan 60ib-
ie, YeM BRIJAIOI[HECH MATEMATHKYH MHPA.

Begl, cTOs Ha Mopore IIEPBOro BajKHelIIero B Bame #mus-
HH BeIDOpa — Oyayilero npodniaAa B BRICIIEH IMIKOJE HIH
npoeccui B CpPeIHEM CHelHaibHOM yueOHOM 3aBene-
HUM, — JOJ3HBEI HOHMMAThL, YTO COBPEMeHHBIH 4eloBeK,
OVAL TO I'YMAHUTAPHUIL, €CTECTBONUCIEITATE/E, IPOTPAMMUCT
WM KOHCTPYKTOP, HecocToATeeH 6e3 BHAHUSA XUMHH.

Han yem pafoTawT cOBpEMEeHHBIE VUEHBIE-XMMHKNI T

Ilpogykumus XUMHYECKON NOPOMBINLIEHHOCTH HYMKHA
6ykBansHO BeeM. PaszBe MOXKHO COBPeMeHHYIO JKHU3HD ITpej-
cTaBuTE Dea Hymarm, cTekJja, HOBEIX MATEPHAJIOB U TeXHO-
Joruii, reHHOH HHKeHepHUH | T. . A Belb 3T0 BCE NPHUKJIAI-
HEIe acuexThl XuMHK. CoBpeMeHHOE 3eMJIeNOJIb30BAHHE
HEMBICIHMO D83 MHHePaNbHEIX YI00peHUI, NPOH3BOJACTEO
KOTOPBIX HCYHCIAASTCA COTHAMH MHJIJIMOHOB TOHH. JTO 0J1-
HA M3 CAMBIX KPYIHBIX BeTBeil COBpeMeHHOH HHAYCTPHH —
NPOMBIILIEHHOCTE MUHEDAJIBHBIX VIODPeHHH.

Mpel, Kak ¥ BCE JKHBOE Ha 3eMmJe, »KHBEM B OKeaHe asoTa,
HO GOJILIIMHCTBO PacTeHHil He MOTYT €ro HanmpAMYI HC-
noab3osath. Pacrenna norpebnsoT asor He B cBODOAHOM,
A B CBA3AHHOM BHjle — B BHJIe KATHOHA AMMOHMHA, & TAKKE
HHUTPAT- MJIA HUTPHUT-AaHUOHOB. A XMMHYECKOro CBA3LI-
BAHHUA A30Ta UCIOJIb3yeTCcA aMMHAYHOE IIPOU3BOACTBO, OC-
HOBY KOTOPOT'0O COCTABJAAET OIpPOMHAfA, BBICOTOH ¢ Tpex-
PTAXKHBIH J0M, KOJOHHA CHHTe3a aMmHara (cMm. puc. 106
Ha ¢. 140), zanonHeHHAA KATAIM3ATOPOM, Tle BO BpeM#A
npouecca oymyior remneparypsl 400—500 °C u cozgaérca
naenaenne oxkoao 500 arm. A Ha Kopemrkax 6060BBIX pacTe-
HHII UBYT TAK HA3kIBAEMEIe KJIVOeHBKOBEIe DaKTepuu,
KOTODBIE IIPH 00BIYHON TeMIIepATYDE B 00BIYHOM JTaABIEeHHUH
CHOKOHHO NpeBpaniamnT arMochepHsIi a30T B YCBOAEMYH)
dopmy. Hax cospanneM aHAJIOMMUHBIX TeXHOJOTMH 4Yeso-
BevecTBO DBETCA YViKe MHOTO AecaATHIeTH, HO TiuieTHO. Of-
HAKO HET HHKAKHUX COMHeHMil, 4To U aTa npobuema Oyaer
peleHa XUMHKAMH.

Tosopsa o npobaeme pHKCAITMK A30Ta, MBIl KOCHYJIHCE O]1-
HOH M3 CAaMBIX XHBOTPeNelyminux npobieM coBpeMeHHOM
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BOHM IIPOMEBIINIJIEHHOCTH, SJeDHOK H TEPMOAIEDHOMN dHepre-
THKe — HeoOX0oAMMEBI CHeIHaJHCTLl ¢ XHMHYeCcKHM obpa-
30BAHUEM.

HonyeTHM, 4T ViKe CO3/1aHA MOIIHAA SHEPreTHKA U pa-
Goraer TepMoAjepHas 3JeKTPOCTAHIIMA (KcTaTH, OJAHA Ta-
Kaf sJeKTPOCTAHINA MOoria Obl NOKPHLITE dHEpPreTHYecKHe
noTpebHoCcTH OfHOro KouTHHeHTa). Ho BosauKaeT apyras,
HE MeHee cepbe3Had npobaema, ocobeHHO AKTVANBHAA IJIA
TAKHUX NPOTHAXKEHHBIX CTPAaH, KAK HAIIA, — 9T0 Hepejaqda
BeIpaboTaHHOM aneKTpoaHepruy. K coskanenuio, aaeKTpu-
JeCcKHe NPoB0Ja MMEKT CONPOTHBEJIEHHE M NpH Iepeaade
AIEKTPOSHEPruK Ha OOJbIIHe PACCTOAHHS HeuabeKHbI
cepbésHble norepH. na Toro 4rodbel HX YVMEHBIIHTE, YeJ0-
BEYECTBO CTPOUT JJHHWUH 3JjexTpornepeaayu (JIII) ¢ nanpsa-
JKeHMeM B COTHH THICAY M Jaske MMJLIMOHBI BoJabT. Bam
HEOJHOKPATHO IIPHUXOAWJIOCE BHIETH THTaHTCKHE OI0-
Phl ITHHHH daeKTpOnepesadm, obezodparkuBaIOIIIHE JAH-
mad)T, 3arpoMoMIaA0Ie NaXoTHble 3eman... Ine peme-
Hue npobiemsl? OTBeT oUeBHIEH — CO3/laHMe CBePXIIPOBO-
AANIHNX MaTepHAJIOB.

Xopol1o M3BECTHO, YTO METAJJIBI M HEKOTODPhIE ApYrue
BEIIECTBA NpPH TEMIEDATYVDAX, HHMMe onpenenéHHON (oHA
HaselBaeTcA Toukoit Kiopu), Tepaior conporusiaenue u me-
pPexXonfAT B CERepXnporojdAniee cocroanue. Oxua Gena, Tem-
[MepaTypa TAKOrO Hepexofa Vi OYeHb HHAKA 1 OMaka K ab-
COMIOTHOMY HVJIH. A UeJ0BEYEeCTBO YMEeT B IPOMBIIILIEH-
HBIX MAaciITabax cO3TABATE HUSKHE TEMIIEDATYPLI IHIIE 10
-196 °C (77 K). 910 TeMnepaTypa KHIIeHHA a30Ta.

Puauky 1 XUMHUKH JABHO BeAYT padoThl M0 MOMCKY Ma-
TePHAJIOB, 00JIANAIOIIUX CBEPXIPOBOIUMOCTEI) IIPH CPAB-
HHUTEeJBHO BRICOKHX TeMIeparypax (TAK Has3blBAEMASH BhICO-
KOoTeMIepaTypHaa ceBepxinposoaumocts). Oxono aByx ze-
CATKORE JIeT Ha3all HOABUJIOCE COODIeHHe 0 NEePROM I'pye
moao0HbIX coelnHeHHH — DapHiiUTTPHeBOH KepaMHKe —
¥Ba,Cu,0, (x > 6,0) c TeMnepaTypaMu nepexoja B CBepx-
npoeoaAmnee cocroaaue okoso 77 K. Teoperurku npeacka-
3BIBAIOT MOJEKYIAPHEIE CHCTeMEl HA OCHOBE OpraHUYecKnXx
coelHHEHHH CO CBEPXIIPOBOIHMOCTRI0 ViKe IPH KOMHATHOMI
TeMmnoeparype. BoT rie ecTh pasBepHYTHCA XUMHKAM.

B konue XX B. XHMHA NPENOJHECA ellé OAUH CIOPIpHS,
HA 9TOT PA3 CBA3AHHLINA ¢ aanorponuei yrnepoaa. Hexoro-
PhIE ero AJNJOTPONHEIe MOAHU(PHKAIIMHA BhI VHe X0pPOUIo 3HA-
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eTe: 3To H I‘p&q}HT ¢ DECKOHPUHBIMU IIJOCKOCTAMM M3 mopa-
BHJILHBIX IIECTHYTOJBHHKOB, M alIMa3 ¢ TeTPasJipuYecKuM
cTpoeHHeM, W KapbuHbI, oOpasoBaHHBIe DECKOHEUYHBIMH
IenaMH VIVIepoJHBIX aToMoB. Tak 66110 g0 KoHoa 80-x rr.
XX B., Korna ObIJIM DOJYYEHBI (DYIIepPeHbL.

XUMHKH [JaBHO ViKe NpeACKA3LIBAJIH CYIIecTBOBAHHE
AJITOTPOIHBIX MOAHM(MHEKAIMI, COCTOAIIMX M3 OTAEIbHBIX
MAKPOMOJIEKYJI, MMeIuX (GopMy MHOrOrpaHHHKOB, —
thyvnnepenor. CobcreenHo (hyiLIepeHbl NPEICTABIHIOT CO-
boit OnH3KMe K cepHUYeCcKHMM 3IAMKHYTBLIE CTPYKTYDHI €
YETHBIM YHCJIOM ATOMOE yriepoia. Haumennmiee umucio
ATOMOB VIVIepOaa B PALY CAMBIX VCTOHUYHBBLIX QyILIepeHOB
pasHo 60. ITosromy ynnepen C,, (cM. puc. 45, é Ha c. 63)
OBLT MOJYYEH NePBLIM M M3VUEH JIVUILe IPYIUX. 2Ta MoJie-
KyJa ABIAETCA TOYHON KonHeil ONMMIMHCKOro MaA4a, Ho-
ATOMY JI0 CHX IIOp HIPHMEHAT W CHHOHUM (QyJiepeHa —
Barxubos (nepsble YyeThipe OVKBLI — B YeCThb IepPBbIX OVKE
(hamMuanii YeTBIPpEX HCcHefoBATEeNell — MNEepPBOOTKDLIBATE-
Jnei rakoro yinepena), uiau pyrbonen.

Kpome ¢ynnepeHoR M3BECTHBI TAK HA3LIBAEMBIE JYKO-
BHYHBIE CTPYKTYPEI, COCTOAIIME U3 HECKOJIBKHX chepuye-
CKHX (DYIIePeHOB, HAXOAAIIUXCA OJHH B IPYIOM; HAHOYA-
cTHUIEI (MHOTOCHIOMHHEBIEe 00pasoBaHnA, HMEKIHe PasMephl
OT OJIHOTO /10 AeCATKOB HAHOMETPOB); HAHOBOPOHKH; HAHO-
AMCKH M, HaKoHel, o0Hapys;xeHHBle B 1991 r. AnoHCKHAM
xumuKoM Cymmo Munsuma sanoTpydku (TpyOKH amamer-
pom or 0,7 a0 necATKoB HaHOMeTpoB). YTO npeacTaBiaAOT
coboit HaHoTpyOoxH? B Kakoli-To Mepe OHHM POJCTBEHHBI
rpaduTty. Ux ofbenuasaeT ¢ rpapuToOM TO, MTO ATOMBI YIVIe-
pona B 000HMX CIOVUafAX PACIOJOMKEHBI B VIVIAX COEIMHEH-
HBIX MemxAy coboll NpaBMIBHBIX IIECTHYIOJAbBHHKOB. OT-
nejlbHbIE CI0M ATOMOEB, MOJOCKH U JHCTOYMKH UX MTOJAVYHIH
HaseaHnmue rpadenos. Ecnu B rpaduTe cion nmiockue, To B
HAaHOTPYOKAX — Kak Obl CBEPHYTHIE, cCKpyueHHbIe. Munan-
Ma CUHTAJ, YTO HAHOTPYOKH COCTOAT U3 KOHIIEHTPUUYECKUX
CI0EB M NPeNIOKHI MOAelb MX CTPOEHHHA HASBATH «pVyC-
ckoil marpémkoii». Jlpyrue mccnepoBaTenn oTcTaMBasiM
MOJeNb «PYJIOHHOI'O CBEPTKA», TPEThH — <«IIAlbe-MAIIIe»
(puc. 149). «Pyccraa maTpémka» Baana Bepx, Muazuma
orxazanca npas. KoHnoel HaHOTPYVOOK 00BIYHO 3aKPBITHI
«IIANIOYKAMMK», PasfAeléHHBIMH IIOIIOJIAM MOJEKVJIAME
chepuueckoro ¢ynnepesa. Hanpumep, Tpybxa, nmernomasn
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a) 0) 6)
Pue. 149. BapmaurTsl monepedHoTo paspesa HAHOTPYOOK: & —
«PYCCKAH MATpeélmiKas; § — «PVIOHHBIA CBEPTOK*; 8 — «IIAllbe-
MAalie»

caMBblil Maaelil guaMetrp (oxkomno 0,7 HM), couwIeHeHAa ¢ I0J0-
BuHKaMu Gyroonena Cg,.

Yo e Aal0T HOBbIe aJVIOTPOIHBIE MOAN(MHUKAIIHH YIJIe-
pojia YeJI0BeYecTBY ?

DynnepeHkl — 3TO BO3MOXKHBIE VHUKANBHBIE KATAJTHTH-
YecKHe CHCTeMbI, IepPCleKTHBHBIE KOMITO3HITHH JIJIA cO3/1a-
HHS CBEePXIPOBOJAIINX MATEPHAIOB.

Hanorpyoku B 50—100 Thic. pas ToHbIIe YeJoBeUYecKO-
ro BOJIOCA, HO 110 cBOell HPOYHOCTH OHU HPEBOCXOAAT CTAMD
B 50—100 pas, xoT# ILIOTHOCTE UX B 6 pas MeHbIe ILJIOT-
HocTu cranu. OrTcoga MOABUIACE HAEA CO3NAHHUA CBepX-
AIHHHOrO Kabels, CBA3LIBAIOIINETrO, HAPHMED, 3eMJIK |
KocMHYecKH kKopabnb. Takolt HaHokaOeNs ANMHUHOH OT
Bemyn g0 JIYHBI U3 OJMHOYHON TPYOKM MOXKHO OBLIC OB
HAMOTATE Ha KaTYIIKY PasMepoM BCero ¢ MakoBoe 3ép-
HeIKO. Tak Kak HaHOTPYOKH crocoOHBLI AUCHEPrUpPOBATE
BeIllecTBAa HAa YPOBHE MOJIEKYJI, TO 3TO II03BOJHET CO3/aBATh
HA MX OCHOBE MHUHHMATIOPHBIE 3JIeKTpOHHBIe npubopei. Ha-
npuMep, NpUMeHeHHe HAHOTPYOOK MO3BOAHUT YMEHBIIHTH
OCHOBHOH 0JIOK NEPCOHANBHOTO KOMIILIOTEDA 10 HOITH.

XuMuyecKad MOAM(PHUKANLINA HAHROTPYDOK 3a CUET «IIpH-
BHBKH?» HA HX MOBEPXHOCTH PpadJIMYHBIX I'DVIIII ATOMOB {I‘H'
APOKCHILHOM, KapboHMILHON, KapOOKCHJIBHOH) MO3BOIHA-
eT MOJIYYUTE PACTBOPUMEle HAHOTPYOKM, KOTOpLIe obsama-
0T YHHKAJLHOH pasfieInTeNLHO cnoco0HOCTEIO,

Mgl KOoCHYJIMCH JHIIE HeDonblIoro Kpyra mpobiem co-
BpEMEHHOH XMMHH, KOTOpPbIe Ve AuTeIbHO HILIICTPHDYIOT
npopoueckue caosa M. B. Jlomonocoea: «Illuporo pacnpo-
CTHpAET XMMHA PYKH CROM B IeJia YeJIOBEUECKHE » .
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JlabopaTOpPHEE OIIBTEHL

1. Onucanue cCBOMCTB
HEKOTOPBIX BelleCTB Ha OCHOBe
THIIA KPHCTAJAJIHYECKOH PeléTEH

BrijanHabie BaM BelllecTBA pasfieIuTe Ha YeThIpe I'PYIIIhb
B COOTEETCTBEHH C THIIOM i{pHCTaJIJIH’-lECHGﬁ ]}E.‘U_léTKH.

OnuniuTe obiijHe CBOHCTBA BEIIECTB KAX 0N IPYIIIbI.

YKauTe THO XHMHYECKON CBASH JUIA KaXJA0T0 U3 Be-
I1eCTB.

2. O3HaKoMJIeHHE ¢ KOJIJIeKI[HeH
HOJ’IHMEPDB: NnIaacTMacC H BOJIOKOH
H M3eJ I U3 HUX

Boizannsie BaM o0pasibl MIacTMAace paclpejesiuTe Ha
JBE MPYIIILL — TEPMOILIACTHUHBIE H TEPMOPEAKTHBHBIE.

OnumuTe cBOMCTBA OAHOrO IpPeACTABHUTENA Ka)KJoi
CPYIBIL,

BrimauEble Bam o0pasnel BOJOKOH (HAIpHMED, AlETAT-
HOe, BUCKO3HOE, KANpPOHOEBOe, XJIONOK, IIepcTAHOe, HAaM-
JIOH, HMIEIKOoBOe, JBHAHOE, JIABCAH) paclpeje/uTe Ha [IBe
rpynnsl — HATYpajdbHble H XumHueckue. [Ipemmosmre
KJaaccH(pMEAIHIO JUIA IPeICcTABATe el Ka0H Mpynnsl,

OnumuTe cBolicTBA OHOTO NIPEeICTABUTENA KaMJIoro TH-
na BOJOKOH.

3. ilécTrOoCTH BO/IBI.
YeTpaHeHHe JKECTKOCTH BOJBI

B npobupky Haneiite 3—4 M1 BRIIAHHONH BAM HECTKOIH
BOJIBI, & 3aTeM joDaBbTe 1 MJI pacTBOpa Mella. BerpaxuuTe
npobupry. Yro mabarwopaere? Ilpogon:xkaiiTe nNpuanBaTh
PACTBOD MbIJIA IOPHHMAMM, BCTPAXMBAA KAXOBIH pas co-
Aep:uMoe NpofHPKH 10 TeX IIOpP, NOKa B Heil He NOABHTCH
yeroitunpas nesda. O0bACHUTE Pe3ayILTAT OILITA.

SANUINHUTE VPABHEHUE PEAKITHM,
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B npobupry maneiire 1—2 mu 3ecTKOM BOALI 1 BCKUIIA-
TaTe eé. Yro mabnwogaere? CoenaiiTe BEIBOJA 0 THIIE MECT-
KOCTH BOJbI, €CJH HA MOBEPXHOCTH COAEPMKHUMOr0 He I10f-
pHuTCH Oenblii HanéT. B atoM ciayuae nobaBbkTe B NPpoOHPKY
1—2 mu1 pacTBopa kapborara Harpusa. Yro Hadmogaere?

Hanwuimnre ypapHeHHe peakiiu.

4. O3HaKOMJICHHE
¢ MHHEpPaJbHBIMH BOJAMH

OaHaKOMEBETECh ¢ 9THKeTKaMi Ha 5}'TLIJIK&K C MIHepaJb-
HOH BOjAO0#. Kaxue MOHBLI BXOOAT B COCTAB 3THX Boa? Kaw
Hx oBHAPYHHUTH?

Ilna pacrnosHaBaHMA MOHOB KaJdbIlMA MCIIONbL3YiiTE pac-
TBOp coabl. Jlna ofHapy:xeHna KapboOHAT-MOHOB B HOBYIO
MOPILTHHID MHHBpﬂJIhHOﬂ BOJABI ﬂﬂﬁHBLTE PaACTBOD KHCJIOTEL.
Yro mabnwopaere? 3anHUINTEe MOJEKVIAADHBIE M HOHHEIE
VpaBHeHNs peakIimii.

BanmarensHo Hpﬂ‘iHT&ﬁTE‘ PeKOMeHITAITMH 11O HCIIONL-
30BAHHMIO MHHEpaJILHDﬁ BOJALI M OTHECHTE ee K COOTBETCTBY -
WIIIeMY THIIY: CTOJOBAasA, JedebHadA, JeuebHO-cTOIOBAA.

9. OzHaKOMJIeHHE
C JUCIEePCHBIMH CHCTeMAMM

IlpuroroBeTe HebONBINYVI0O KOJMIEKIHID 00pasioB JUC-
MePCHBIX CHCTEM M3 UMEIIHUXCcA AOMA CYCIeH3Hil, SMyIb-
CHH, [IaCT U I'ejei.

ITomensiiTeck ¢ coceloM KOJIIEKIHAME M 3aTeM pacnpe-
OelnTe oﬁpaaum KOJIJIeKIIMHA B COOTBETCTBHH C HJI&CGHQ}H'
KAITHell TUCHePCHBIX CUCTEM.

OzHakoMETEChH CO CpOoKaAMH FOJHOCTH NHIIEBLIX, Mei-
HUHCKHMX M KocMeTHueckux rexeit. Karum cpoilcTBOM
rejeH onpeaensAeTca CPOK HX FroAHOCTH?

6. Peakuusa samMeieHusa Me/IH JKe1e30M
B PACTBOpE MEAHOr0 KyImopoca

Hauneiite B npobupry 2—3 ma pacTeopa cyibhara me-
o (I1) 1 onmyeTHUTE B HET'O CTAJNIBHYE KHONKY HJIH CKDPENKY.
Yro nadbmogaere? 3anuinnTe ypapHeHHe peaKIinH.

K raromy THOY XHMHYECKHX PEakIMH M0 U3V4YeHHBIM
NPU3HAKAM KJaccH(PUKAIINHA OHA OTHOCHTCHA?
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7. llonyuenue kucjaopoaa
pasJjIoKeHHeM IePOKCHAA BOIoOpoaa
¢ NOMOIILI0 OKCcHaa mapranua (IV)
M KaTaJa3sbl ceIporo kaprodgens

HaneiiTe B aBe npobupkHn mo 2—3 MJI pacTBOpa IepoK-
cuga Bogopoaa. llobaesre B nepByio npobupry (Ha KOHYH-
ke mmnarensa) okeuy mapranua (IV). Bo sropyio npobupry
NOMECTHTEe KVCcoueK chiporo kaprogensa. Yro nabaogaere?

CocraBbTe ypaBHeHHe NPoBefAeHHON peaknuu, K Kaxo-
MY THIY XMMHYECKHX Peakiiiil 1o H3yYeHHbIM IPH3HAKaM
KJaacCHpUKaINHU OHA OTHOCHTCA?

8. [loayuenune Bogopoaa

B nBe npofupkHM NoOMeCTHUTE MO OJHON rpaHyje HHHKA.
B ogay npobupKy ¢ IHHKOM HaneiiTe 1 M CONAHOH KMCIO-
Thl, & B JPYI'VI0 — CTOJIBKO e yEcycHoi. Yro Habmopaere?

Hanumure ypaBHeHHMA peakKIMH B MOJEKVIAPHOR H
MOHHOI hopmax.

9. PazanuHsble ciay4yau
HAPOJIN3a COJIeH

B rpu npobuprkm npuaeiite nmo 1—2 mMa pacTBOpOB:
B NepByw — KapboHaTa HaTpuf, BO BTOPYH — XJOpHJIAa
IIHHKA, B TPEThI — HUTpaTta KanusA. Menwsiraiite geitcreue
PACTBOPOB HA VHHUBEDPCAJLHYI) WHAUKATODHYI BYMaMKKy.
Yro Habawnaere?

OO0BACHUTE PE3VJILTATE HADTIOAeHWH 1 3aNUIITHTE YPAB-
HeHHWS peaKkHil B MOJeKyJIApHON N HOHHOH (popMax.

10. HenpiTaHHE PACTBOPOB KHCJIOT,
OCHOBAHHMM M COJIeH HHAHKATOPAMM

B nars npobupok Haneiire mo 1—2 M pacTBOpoB: B nep-
BV — THJAPOKCHIA HATPHUH, BO BTOPYVID — CEepPHOHM KHCJ0-
Thl, B TPEThI0 — KapDoHaTa KATHA, B U€TBEPTYIO — XJIOPH-
na AJIOMHWHHSA, B NATYI0 — cyiabpara HaTpusa. McneiraiiTe
neiicTBHe pPAcCTBOPOB HA VHHUBEpPCAJIBHVI0O MHAMKATOPHVIO
6ymaxkky. Uro nabmonaere?

O6bsacHNTe pe3yabTaThl HAOMOAeHUH 1 3alHIIHTe YpaB-
HEHHA PEAKIHIH B MOJeKYIAPHONA 1 HOHHOH (hopMax.
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11. Ilonyuenue u CEOHCTBA
HepaCTBOPMMBIX OCHOBAHHH

B npe npoduprn Hangeiite mo 1—2 mu pacTeopa cyiabgha-
Ta menu (II). Hobasrre B Ramayw us npobupox 1—2 ma
pacTBOopa ruapoxcenjaa Harpus., Yro gabnwpnaere?

ChopmynupyiiTe BbIBOJ 0 criocobe mojaydeHHA HepacTBo-
PHMBIX OCHOBAHHI.

HobaekTe B oaHY M3 NPoOUPOK ¢ MOJAYYEHHLIM HEPACTBO-
PHUMBIM OocHOBaHMeM 1—2 MJI pacTBOpa CepHOU KHCJIOTHI.
Yro Habnwgaere?

Hanmmmure ypaBHeHHA peaknUil B MOJEKYIAPHOH H
HOHHO#I thopMmax.

OcraBmyiocsa npofUpPKY ¢ HEPACTBOPUMBIM OCHOBAHHEM
VKpenuTe B INpoOHpKoOAep:KaTeje W HarpeliTe B IJaMeHH
crnupToBEH. Yro mabaogaere?

Hanumure ypaBHeHHe NpoBenéHHOH peaknuu. [laiite
XapPaKTePHCTHKY peaklMH Mo BCeM HM3YVYeHHBEIM IIpH3HA-
KaM KiaaccuUKaInN XUMAYeCKHX pearIjmii.

12, T'napoaus XJopHaoB
H AleTaToB IeJOYHBIX MEeTaJdJI0B

B nge npobuprn Haneiire no 1—2 M pacTBOpORB: B Iep-
BYID — XJIOpHJAa KaJiifA, a BO BTOPVIO — aeTaTra KaJlusd,
HcneiTaiiTe geiicTBue pACTBOPOB HA VHHUBEPCAIBHYIO HHIH-
KaTopHVIO OyMaxkky. Yro nabmogaere?

ObBACHUTE peayIbkTaThl HAOMWWAeHNH 1 3alIHIINTe YpaB-
HEHHA PEAKIIUH B MOJEeRKYIAPHON 1 HOHHOIH hopMax.

13. Oznakomiienue
[ ¥ RDJIJIERIIHEﬁ MeTalJdoB

Onumure dusnyecKkue cBOHCTBA BBIJAHHBIX METALIOB
(Hanpumep, AJIOMHWHHA, MeAH, IWHKA, CBHHIA, OJOBa
M ap.), Hcnonbays IjtaH: 1) arperaTHoe COCTOAHHE NPH
KOMHATHOH Temneparype; 2) ueer; 3) 6neck; 4) ninacruy-
HOCTB; D) TeIi0- M BJIEeKTPONPOBOAHOCTH; 6) TBEPAOCTE
0 OTHOCHTEJNLHOH INKAIe TBEPIOCTH (CM. CHPABOYHHEK);
7) wiorHoeTs (cM. cripaBoYHHK); 8) TeMIepaTypsl nIaBje-
HUA ¥ KUNeHUA (CM. CrIpABOYHHK).

ChopmynupyiiTe BbIBOJ, B KOTOPOM OepedHCINTEe 00-
mue (pU3MUeCKHe CBOMCTBA METAJLIOB.
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14. OznakomjieHHe
¢ KOJLJIeRIMeH HeMeTaJLJI0OB

Onummure dusMYecKHe CBOHCTBA BLIJAHHBIX HeMeTas-
JIOB (HanpuMep, KpacHblil hocthop, KMeaopoa, cepa, BOJO-
pox, rpaduT U Ap.), HCHOJL3YHA ILJIAH, NpPeJJIOAKEHHBIH B
onsitTe 13.

15. Oznakomiaenue
¢ KOJLJIEKIMEeH KMCJIOT

Pacnpenenure BeIJAHHBIE BAM B 3aKPBITHIX HDpodKaMu
npobupkax, cHaAOKEHHBEIX 3THKeTKAMH ¢ Ha3BaHMAMH 00-
PA3loB KMCIOT, HA JBe I'PYINNOEI: OpraHuydecKHe M Heopra-
HUYECKHE,

Sanumure hopMyIRl KHCIOT U AaliTe NOJHYIO XapaKTe-
PHCTHRY OJHOIO U3 IIPefJoMeHHEIX BelllecTB 10 BCeM Hay-
YEHHBIM IIPH3HAKAM KJIACCH(MUKEAIINY KUCIOT.

16. OzHakoMmieHHe
¢ KOJIJIeKI el OCHOBAHWMI

PaCHpEﬂEJIHTE BRIJAHHLIE BEAM B 3AKPBITHIX HpOﬁKHMH
npobupkax obpasibl OCHOBAHHI Ha JBe PYINBI: PAcTBO-
pHUMBIE I HEPACTBOPHUMBIE.

JlaiiTe NOJHYIO XapaKTePHUCTHKY OJHOIO U3 NpeAoKeH-
HBIX BEIIeCTE II0 BCeM HM3YVUYeHHBIM IIPH3HAKAM KJ‘I&CCH(DH‘
KAl OCHOBAHMIL.

17. OzHaKOMIIeHHe ¢ KOJLIeKI{Hell
MHHEPAJIOB, COlepKalHUX COJMH

PaccMmoTpuTe BBIIaEHBIe 06pasibl MHHepAaIoB (HanpH-
MEp, MeJl, MpaMop, docthopHTel, AATUTE], TAJIUT, CHJIBBH-
HHUT ¥ Ap.). 3anoaHuTe radbaumy 8.

MHHEPAJIBI Tabruua 8
Dopmyna
;[Ha::a:;{: H HAZBAHHE Bremrnmik
ocnml:nme’ OCHOBHOH p— llpumenenne
MeCTOPOMEITeHH A mﬁ;::}::oii
o £



[l[pakTUueckue paboTH

[lpakTudyeckas pabora N1

ITonyuyenue, cobupauue
1 paclio3HaBaHUe ra3os

Bapuamnr 1. [Tonyuenue, cobupanue
H pacno3HaBaHHEe BOIOPOJA

B npodupKy noMecTHTE JBe TPAHYIRI HHHKA U IpUIeiTe
B Heeé 1—2 ma conanoil kucaotel. Yro nabaogaere? 3anu-
IIHTE YPABHEHHE PeaKIlHH.

Hawxpoiite Bamy npobupxky npodupkoll O0JIbLIIEro aua-
meTpa. HYepea 1 —2 MuHYTH nogHUMHUTe DOABINYIO NpobOHp-
KV BBepX M, He NepeBOpauMBaf €€, MOJHEeCHTe K ILJIAMeHH
cnuproBKM. UTo Habawgaere? YTo MOMKHO CKAZATL O YH-
crore cobpanHoro samu sojgopoaa? Ilouemy Bogopos codu-
PAaJH B IIepeBEPHYTYIO Npobupry?

Bapuanr 2. Iloayuenue, cobupanue
H pacno3HaBaHHe KHCJI0poaa

B npobupry obsémom 20 Mma npuneiite 5—7 MJ pacTBO-
pa mneporcuaa sogopoga. IlogroToBeTe TIASHIIVIO IVUMHKY
(noposxruTe e€ M, Korja OHa 3arOPHTCH, B3MAXaMH DYKH
noracure). [logHecure K npodHpKe ¢ NEPOKCHAOM BOJOPO-
Ia, KVIa IpelBapHUTelbHO HACBIIBTE HEMHOTO (HA KOHUYKUKEe
mnarena) okcuga mapragia (IV). Yro madbniogaere? 3amu-
HIMTE YPABHEHHME PeaKIUH.

Bapuant 3. [Tlonyuenue, cobupanue
H pacno3HaBaHHe YIVIEKHCJIOT0 ra3a

B npobupky obsémom 20 MJI HOMECTHTE KVCOUEK MPaMO-
pa U npuiaeiTe pacTBOP VECVCeHOH KuchaoTrel. Yro Habnwga-
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eTe? Hepea 1—2 MUHYTHI BHECHTE B BEPXHIOK YacTh IIpPO-
OHPKH TOPAIIYIO AVuHHKY. YTo mHabnmomaere? 3anuimuTe
VPABHEHHE DEAKIIME B MOJEeKYVIAPHOHR U HOHHOH dopMax.

B npobupky Hagneiite 1—2 mMa npospadyHOro pacteBopa
H3BecTKOBOM BoAbl. Menoneays UMCTYIO CTEKJIAHHYIO TPY-
DOYKY, OCTOPOXHO NPOAVBANTE Yepesd PACTBOD BBIILIXAe-
MbIil BaMH Boaayx. Yrto mabmiogaere? BanuUIUTE VDABHE-
HUe PpeaKIluy B MOJIEKVIAPHOI U HOHHOM hopMax.

Bapmuanr 4. Ilonyyenue, cobupanue
H pacno3HaBaHHe aMMHAaKa

B npobupky npuaeiite 1—2 M pacTBOpa XJIOpPHIA aM-
MOHHSH, 4 3ATeM TAKOH e 00'bEM pacTROpA MIENTOUYH. 3aKkpe-
nuTe npobUpKY B Jep:xaTelle M OCTOPOMHO Harpeiite Ha
IaMeHy ropenk#. Yro mabnmopgaere? 3anMuinTe vpapHe-
HHEe PeAKIIHKA B MOJeKYIApHOi 1 HoHHO# dhopMax.

ITogaecuTe K OTBEPCTHIO NPOOMPKH BIAMHYIO KPACHYIO
NaKMycoBy dyMmaskky. Yro mabnwaaere? OcToposHo 1Mo-
HoXaliTe Belleasomuiics ras. Yro omyulaere?

Bapuanr 5. [lonyuenue, cobupanue
H pacrno3HaBaHHe ITHJIeHA

Cobeputre npubop ana

nonydyenus rason, [Iposeprre
: . (-CHz;—CH3-),

ero Ha repMeTH4YHOCTL. B npo- ¢
GHPK}T NoMeCcTHTe HeCKOIBKO )
rpaHyJl MJIM KVCOYKOB IIOJIH-
aTHJIeHa. 3akpoiiTe npobxoii
¢ Ta300TBOOHOHE TpyOKOH M
sakpenure npubop B Janke
IITATHRA, KAK IOKA3aHO HA
pucyHre 150. Harpeiite co-
nep:xkumoe npobupru. Yro
nadmwogaere? Ilponyerure no-
JVUEeHHBIH T'as Yepes MoIKuc-
JeHHEIH PACTBOP [epMAaHra-  Pue. 150. lpudop
HaTa kanua. Yro Haﬁ.nm,aae- JANA NOJNYYeHWU S 3THIIeHA
Te? SBanMIINTe VPABHEHHMH [elonnMepHIamuei
NpoaeTaHHBIX DeaKI[Hi. IMOJIHATHIeHA

Ei7



[Il[pakTHUuueckada pabora N 2

XuMHu4yecKUe CBOMCTBA
KWCJIOT

Oneit 1. Bzaumojaeiicreue
KHCJIOT ¢ MeTaJJIaMM

B aBe npobupkn Hageiite no 1—2 mi1 consaHoR KHCI0THL
H MOMECTUTE B NepPBYK Opo0MpKY rpaHyay IHHKAa, a BO
BTOPYIO NPOGHPKY — KycodeK MeJHOH NpoBojoKu (mia-
cTuHBI). YTo Habawonaere?

B nBe npobupku Haneiite no 1—2 M pacTBOpa VECYC-
HOIl KHCJIOTEI ¥ IIOMECTHTE B NepBYI NpobHMpKY rpaHyJay
IIMHKA, & BO BTOPYIO NPOOHPKY — KVCOUeK MeIHOIi IIpoBo-
JokH (naactuusl). Yro sabnwgaere?

ChopmynupyiiTe BBIBOJ O B3AUMOJAEHCTBHU HeOpraHH-
YecKHX M OPraHMYecKMX KUCJOT ¢ MeTaJJIaMu.

Hanumure ypaBHEeHHA BOZMOMKHBIX PeaAKIIHIl B MOJIEKY-
NAPHOH U HOHHOH (hopMax.

OnsiT 2. Bzaumojeiicreue
KHCJIOT ¢ OCHOBAHHAMM

B ase npobupru HaneiTe no 1—2 M pacTeopa rHAPOK-
cuga HaTpus U gobaBere 2—3 Kanau pactsopa (eHondra-
neuHa. B nepeywo npobupky npuneiite 1—2 ma conaHo#
KHCJIOTEI, 4 BO BTOPYI0 — CTOJBKO e pacTBOpa YKCYCHOM
kucaoTel. Yro Habawmpaere?

Hanummure yvpaBHeHHUHA peaknuil B MOJeKVIAPHOH M
MOHHOH (hopMax.

OnsiT 3. Bzaumoaeiicreue
KHCJOT C COJNAMM

B npe npobupxu vHaneiite no 1—2 man pacreopa kapbo-
HaTa kanauda. B nepeyio npodbupky npuaeiire 1—2 M cona-
HOIl KMCJIOThI, 4 BO BTOPYIO — CTOJIBKO e pacTBOpa VKCye-
HOH KucsoTel. Yro nabnwogaere?
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B nBe npobupxu vaneiTe no 1—2 v pacrBopa cHIMKAa-
Ta KaJausda. B nepeyio npobupry npraeiite 1 —2 mMu1 conaHoM
KHCJOTHI, 4 BO BTOPYIO — CTOJBKO e PACTBOPA VKCYCHOM
KucaoTel. UYTo Habnwogaere?

Hanuimmure ypaBHeHMA peakuMii B MOJNEKYIAPHOU H
MOHHOMH hopMax.

[lpakTudeckas pabora N 3

Pacnozuasanue
BelllecTB

3amanue 1

C noMoInbio KauecTBeHHBIX pPeaKIlHil onpeaeanTe, B Ka-
KOH M3 BBIJAHHBIX BaM HIpoOHpPOK HAXOOATCA PaCTBOPBI
XJIOpUAa HATpH:A, KapboHaTa HATpHMA, cVibdara HATDHA,
AleTATA HATPUA,

3aganue 2

C nmoMOIIbK KAYECTBEHHBIX DEAKIIHH ONpeNeanTe, B Ka-
KOH M3 BbIJAHHBIX BAM NpoOGMPOK HAXONATCHA PACTBOPLI
XJOpHAAa AMMOHMA, XJopHaa 6apusa, XJopHaa aTlOMHHNA.

3amanue 3

C nomonibio oHOIC peAKTHEA OIIpejeuTe, B KAKOH N3
BBIJJAHHBIX BaM HPOﬁHPOK HaAxXogATCA pacTBOpPLI INMTKOKO3bI,
NMHAnepHa, feska.

3ananue 4

C nomomprw HWHAMKATOPHOH OyMasKKH onpejenure,
B KAKOH M3 BBIJJAHHBIX BAM NPoOHPOK HAXOAATCHA PacTBO-
pPBEl coJieil: aneTaT HATPHA, HHUTPAT aAaMMOHHMSA, CyJabkpar
KaJausd,
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[I[poexkTHaa IOeATEeJILHOCTD

HPGEEHIHM deamenavHocms — CAMOCTOATEIBHAA
TBOpPYECKAA JeATeJbHOCTE O00YVYAIIHXCH, PeayibTaToM
KOTOpOH ABnfgeTca HHpOPMAIHOHHBIN NPOAVET — ogopM-
JIEHHBIH NPoeKT, 00Jafaniinii HOBU3HOH.

B paboTte Hajg npoeKTOM MOKHO BEIJIEJIHTE IIECTE OCHOB-
HBIX 3TAIORB.

ITodzomoska: GopMyaHpOBaHHE TEMbI IPOEKTA, €0 1e-
JIH M 3a4a4, onpejieleHe HCTOYHHKOB HHQOpMAaIlMH.

IThanuposanue: seiGop crocobor orbopa ¥ aHaJIH3a HH-
thopmainu, paspaboTra ILIaHa JeHCTEMH; BRABHIKeHHE
runoTes.

Heenedosanue: pazpaboTka MeTOIHKH IIPOBEIeHUA XH-
MHYECKOr0 SKCIEepHUMEHTA M eé peajM3alisa B Hpolecce
BHINNOJIHEHHMA IIPOEKTA.

ITodsedenue umozos u popmyauposarHue 6bi60006: AHA-
au3 coOpaHHON TeopeTHYecKoH M 3KCIOepUMeHTATbHOM
uH(popManuK, ohopMIeHHe Pe3vIBTATOB, GOPMYJIHDOBKA
BBIBOJIOB.

IIpedcmasnenue pe3yrbmamos: NOAIOTOBKA IIPE3EHTA-
IIMH, BBRICTYILIEHHE C OCHOBHBIMH HIeAMMH NPOBEIEHHOH
pafoThl, y4acTHe B HAYYHON JUCKYCCHH.

Pegaercusn: camoolieHKa ¥ OIleHKA Pe3yIbTATOB U IPO-
ecca NpoBeeHUA HCCIeNOBaHMA YVUHUTelleM, OJHOKIACC-
HHKAMH, 00111eCTBeHHOCTEIO.

TeMbl NPOEKTOR H HMCCJIEIOBAHMM

1 (0.a1a cpednux wron cenvcrkoit mecmuocmu). Uccneno-
BAHHE NHUTHEBOH BOABLI PASIHYHBIX HDHPOAHBIX HCTOYHH-
KOB.

1 (@aa zopodcrkux cpednux wron). Ucenegosanme BoOJO-
MNPOBOAHON BOJKL.

2. IloBeIlIeHHe KAYECTBA HIHTHEBOH BOIEIL.

3. Uccnenosanme X03AMCTEEHHONO M TYAJNETHOrO MLLIA
PABJIMYHBIX MAPOK.

4. CoBpeMeHHEBIE HANDABNEHUA PASBHTHA XUMHYeCKOI
TeXHOJOruu: 6HOTeXHOJIOTHA U HAHOTEXHOJIOTHS.
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Nepuoguyeckaa cucrema xumuiyeckux anemeHrtoB . U. MeHpeneeBa

rrp¥NIONObI 3MEMEHTOB
NEPHOLI
1 11 I IV Vv VI VII VIII
H 1 H . i He 2
1 " RPN { } Cmaon BHEMeHTa-—I MNopRAKDBA HoMED - Fies
Bogopag : Fenwin
3NeKTpCHHER Na 11+
Li 3| Be 4 B 5/C 6§ N 710 8|F 9 Ne 10
2 2s' 6,923 | 287 8.0122 | 2s'2p 10811 | 257207 1201118 | 28%2p° 14,0067 | 2s72p° 15,9004 | 2572p" 18,9952 KOHDUIypaLmA—-3s' aansn 2stppt 20,183
Nwrwi Bepannui Bap ¥rnepon Azor Ewcnopos drop BHEWHErD CROR “"Tp“ﬁ | Heon
Na 11 Mg 12| Al 13| 8i 14|P 15| 8 16| C] 17 J [ Orvocurensian | Ar 18
3 x5 29 Is 24,312 | 2573 26,9815 | 357357 28086 | 357 3p 30,8738 | 3s’3p 32 064 | 257 3p° 35,453 HasRaHMe 3NEMEHTS aToMHaR wmacca | 3573 33948
Harpui Marnmi A KpemHuni Socdop Cepa Knop Apran
K 19/ Ca 2021 Se |22 Ti |23 V|24 Cr|25 Mn |26 Fe |27 Co |28 Ni
45" 39,102 | as® 40,08 | 44,956 3d'4s® | a7.80 3d%q" | 50,042 34745 | 51.006 3d*ds' | 54,038 ad"4gt | 55 84T 3d*as | 55 9332 ad"ast | 58,71 3d%4s?
4 Kanis Kanuumh Crarnmni TuTan Bananwi Kpaw MapraHai HMeneso KofbansT Huxens
29 Cu|30 IZn|Ga 31| Ge 32 | As 33| Se 34| Br 35 Kr 36
63,548 345" | 65,37 3d"457 | as4p' 69,72 | 4sPap” 72.59 | dsap? 748216 | 4s%ap TEO6 | 4sTapt 79.904 a54p" 83.80
Mens Lwrim | Fannwd I i M Conen Bpow KpsnTon
Rb 37| Sr 38|39 Y |40 Zr |41 Nb|42 Mo |43 Te |44 Ru |45 Rh |48 Pd
5§ B5 4T | 547 87,62 | 88,905 ad'8s7 | 91,22 447547 | 92, 906 a5y | 9804 4d55¢5" | [29] a4d%ss® | 101,07 44785 | 102905  44'S5 | 106.4 agd"eg?
5 Pryfisamin Crpoini WTTRHMA LiNprOHMA Huobui Monubaes ToxHoUMA FyTaHMa Pogui Mannagwi
a7 Ag|as Cd|In 49 |\ 5n S0 (S5h 51(Te 521 53 Xe 54
107,868  4d"ss | 11240 40Es? | B 5g" 194,82 | Bs®hp* 118,689 | 55 5 121,75 | Bs*5p" 127,60 | 8:78p" 1268044 ss75p* 131.30
Cepalipa Kagmmi | Hapwa Onaat Cypama Tennyp Wan Kewsan
Cs 55| Ba 56|57 La*|72 Hf |73 Ta |74 W |75 Re |76 Os|77 Ir|78 Pt
&4’ 122,005 | Bs? 137,34 | 138,81 ggs’ | 178,49 4/MEdtgs’ | 180,948 4rMEa”8s7| 183,85 4rMsatest | 1EE,2  arMsgigs® | 1902 afsates®| @22 arisdTes®| 195,09 5" &g’
ﬁ- Ueawh Bapui Mawvan T adrni Tawtan Bonsdpaw Pouwi Cemmn L] e MaaTexa
79 Au|8o Hg|TIl 81 Ph 82 Hi 83| Pao 84 At 85 Rn 86
196,967  5d6s' | 20059 5d'"6s" | &5 hip! 204,37 | Bs” 6p° 207,19 | Bs’6p” 208.980 | s’ 6p" [210] | 8s6o" 210 Bs76p* |222)
FonoTa Pryre | Tannui CruHBL BHcwmyT NomoHnRA AcTar Pagom
Fr 87 Ra 88(B9 Ac** 104 Rf|105 Dh|1086 Sg | 107 Bh 108 Hs | 109 Mt |10 Ds
sl [223) | ™ |228] | [(227] 8076 | [281]  BIMBFTST | [282]  SMEST | jogay  sMed'ns? | (2821 SVEPTET | [2e5)  SMed*7s' | 12e8]  57UB4TRT | [271) 84"7s'
DR HLLME Papguw AxTHHAR Peaspdopgni AyBawin Cuboprai Bopua Haccui MeiTHepHA i} ARTHA
7
m I{g 12 Cn Nh 113 F] 114 Mc 115 Lv 116 Ts 117 0 118
[281]  &Med™rs' | [288] &84T | ErEd™Te"  [2B4] | SMBdVTS TR [289] | BMed'7sTre® [288] | ared et [290) | 8™Med T et [204] BT Tt [204)
Pextreman Honepawuma H D i M e n a Tewne Drasecon
BRICHTHE
OKCH ThI R_-.!O RO R:":Ds R02 R205 R03 Rzo? R04
JRTYYUHE
ROMOPONHLIE
BOROEAHE RH, RH, H.R HR
& 5B Ce|59 Pr| 60 Nd s1 Pm|62 Sm]|63 Eu| 64 Gd|65 Th| 66 D}r 67 Ho 68 Er/6® Tm| 70 Yhi{7 Lu
JAHTAHOWNBI| 12012 ar'sd'6e®| 160007 4f50%s% | 1420 af'so’8s’| [1as]  arfsa™s®| 15035 arfsd’ee’| 15006 asafes’ [ 15725 4rse'es’ | 158924 4r5cPes® | 162,50 arsofes’ [ea man afsa’ss’| 167,26 41"50%s” | 168 934 r™sn™s® | 17304 &rMse'ss’ | 1ie o7 aMsd'ee®
Uepui Mpazsogum Heogus Mpose i Camapua Enponmi Fagomummi Tepbua Auenpozws Fonemai 3pdun Tyana Wrrephei Noreuuis
- 90 Thi91 Pal92 yiea Np 94 Pul®% Am|9% (Cm]|927 Bk|98 Cf| 99 Es 100 Fm|101 Md|[102 Ng|102 Lp
AKTHHOHBI | 200 6r'adf7s’| (23] 50%6d'76%| 23008 5O8d'med| (207 5P8d'7s®| [m42) Br%8a7s®( (2831 SPecPme®| (247  S6d'7s| (247) 5r%6o®7s” | (48] S78a°76% | 254) BIMBaP7e®| 259 5r78a"7s" | [256) 5r8a°757| [255) SMBa°7e” | (257) s/Mea'7e’
Topua NpoTakTHHAR Ypar HenTyHHn MayTeHRa AR BPHLIHE Kiapsi Bapenun KamudapHiR IAHWTEAHAR 2 B 4l & Noypawchn

KpacHbiM LieTom 0603Ha4YeHbl 3HaKW HEMETANOB, 3e/IEHLIM — MEeTannos, obpasyiolmMx amdoTePHLIE OKCWUAOLI U MTMAPOKCAIbI;
YEpPHLIM — METannos, 06pasyloLLMX OCHOBHLIE OKCKUOb! M OCHOBAHWSA.




PacTBOpUMOCTb KMCIIOT, OCHOBaHUM U coneun B Boae

(Mpy KOMHATHOW TemnepaTtype)

KATHOHBI
e HY | it | k' | Na* |NH] | Ba®™ | ca®™ | Mg™ | 8r®" | AP | or®™ | Fe® | Fe®' | Ni** | Co® | M| Zn®t | Ag™ [Hg™ | Pb* | Sn®t | cu®t
OH™ PP P PP M H MH H H HHH HH|H|=|—-|H|HI|H
F~ PIP|IP P P M H M P H HH|P P M|IP P M|H P
cr P PP | P P PP PP P P|P P|P|P H|P M P
Br P PP P P PP PP P PP PIPIP HMM P
I P P|P P P PP P2 (P | 2|IP | P|IPIP H HHAH M P
8% P PP |P P M| =|P =|=| HB| = H H|HIH B A H H|H
805" P PIPIP P MMM H|? -~ M|?2|H|H|?2|M H H|H|?]|?
80, P PP P P HM|P H P|P i SR M| = H PP
NO, P P|P P P P P/ P|P P P P/ P P |P PP P|-|P
NO, P PP P P P P|P| P 2|7 TIP M|2|2 M| 2|2 2|2
PO}~ P H/P/P|-|H/ H|H/H/H|/H|/H|H|H|H|H|H|H|H|H|H|H
co;~ P P|P|P P\ H HHH 2|2  H|?2| HI H|H|IH H|?2 | H|?7|H
CH,CO0™ P I E|P|P F|P PP P =P Pl=|P PP P PP =P
8i03~ H PP |P 2 HHIHIH 22 R|2|2T|T|HIH 2|FT7 H|2]|2

SNEKTPOXMMWYECKMIA PAA HANPSKEHUA METAJIOB
Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Sn, Pb, 1., Cu, Hg, Ag, Au

VCUNeHUe BOCCTAHOBUTENLHBLIX CROACTB, aKTUBHOCTH

P — pacTtBOpReTcA
(>1rHa100rH,0)

M — MANO pacTeops-
ercal{or0,1 oo
1rua100rH,0)

H — He pacTeopserca
(<01 rHa 1001 H,0)

—— B BOAHOIA Cpee
pa3anaraaTcy

7 — HET AOCTOBEPHbIX
CBEASHWA
O CYLLECTBOBAHMM
CoBAMHEHWS

PAL SNEKTPOOTPUUATENBHOCTKM HEMETANIOB
H, Si, As, P, Se,C, S, ,Br, CL N, O, F

YCHNEHWEe 3MeKTPOCTPULATENEHOCTH




