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I'maBa nepeasa

CrpoeHne BemecTBa

OcHOBHBIE CBeJeHU
§ 1 O CTPOEHHH aToMa

IlorsaTHEe ¢ATOM» NPUILIO K HAM U3 AHTHYHOCTH, HO CO-
BEpPIIEeHHO U3MEHHJIO TOT NepPBOHAYANBLHLIN CMBICJ, KOTO-
PEINM BKJIAABIBAJIH B HETO JI[PEBHHE I'PeKH (B IepeBojie ¢ rpe-
YECKOTD <«ATOM?» O3HAYAET «HENeIMMBIH»). ITUMOJIOTHA
HA3BAHUSA «HeJe/IMMbII» OTPaKAeT CYIIHOCTEL ATOMA C TOY-
HOCTBIO 0 HaobopoT.

AToM gemumM, 4To AOoKasanH ABJIeHHA doToadderTa,
PAIHOAKTHBHOCTH, 3JIeKTPOJIH3a (8cnoMHume, wmo amo
maroe) u ap. NUayuenne aTux sBJIeHHI onpeaenio paspa-
DOTKY pasiIUYHBIX MOJIe/Iel CTPOSHUA ATOMA KAK CI0MHOMH
YACTHILLI. JBOJIOIHIO NpPeACTABIEHHI O CTPOEHHMHM aToma
MOHO H300pA3HUTH B BHJE cXeMbI 1.

B 1904 r. B pabore «0O crpykrype atomas . Tomcon
JlaJI oIIMcaHue cBoeil Mojesn, noJy4HenIeii obpasHoe Ha3Ba-
HHe «nydunz ¢ usromom». B atoit Mogenu arom ymo-
nobneH nyauHrY ciepudeckoil (QOpMBI, HMEWIIEMY MOJIO-
MUTeNbHLH 3apaa (puc. 1, a). BayTps cdepsl BKpanyieHs,
KAK H3IOM B NOYIUHre, OT-

PULIATENBHO 3apfAMKeHHbIe

BNEeKTPOHLI. JJIEKTPOHEI CO- E—)+ =)
BepiiawT HKoJgebaTelbHbIE

IBMMKEeHUusA, Omaromapsa Ho- @ + o+
TOPBIM ATOM U3JIVUAET DIICK- @
TPOMATHHUTHYH)  SHEPrHI0,
AToM B [EIOM B3JIEKTPO-
Helrpaned. Mopens aro-
ma J[;x. Tomcona He ObLIa Pue. 1. Mogenn
MoaTBepAHIeHa JKCIIEpH- CTpOeHHA ATOMA:
MEeHTAJIbHBIMH (haxkTamu u a — . Tomcona;
OCTAJIACE THIIOTe30i. 6 — 3. Peaepdopnia
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CornacHo nnanemapuoil modenu, TPeNIOHeHHON
J. PesepihopaomM, aToM COCTOMT H3 MOJOMEHTEILHO 3aps-
JKEHHOT'0 AJIpa M 3JIEKTPOHOB, ABHMMKVIINXCHA BOKPYI Ajpa
0 3aMKHYTBEIM opOuTaM, nogofHO ABMKEeHHIO ILIaHEeT BO-
kpyr Coannma (puc. 1, ). Mogens 9. Pesepiopaa He cMOTUIa
00’bACHATE H3JIYYEHNE U ITOIJIOI[eHHEe SHEPIHHY ATOMOM.

B 1913 r. H. Bop npenio:xuil Kkéanmosyw modenv
CTpOEHHA aToMa, OCHOBAHHYH Ha ClelVHIINHXY ITOoCTYJIa-
Tax.

ITepsbiit nocmy.anam. DIEKTPOH ABUIKETCHA BOKPYT Anpa
M0 CTPOro ONpeleéHHBIM 3AMKHYTEIM CTAITMOHADHBIM Op-
OMTAM B COOTBETCTBHHM C «Pa3pPelIéHHLIMH?» 3HAYEHHAMH
sneprun E,, E,, ..., E,, IPX TOM 9HEePrus He MOTJIOIAeTCHA
H HE UM3JIYyHaeTCH.

Bmopoit nocmyaam. DIeKTPOH MOMKeT NIepexoAHuThb
M3 OJHOr0 ¢PAaspelléHHOro» SHEepPreTHUYecKoro CoCTOAHHA

PA3BHUTHE MMPEJCTABJIEHHUH Cxema I
O CTPOEHMHN ATOMA

ATOM — XHMHYECKH HeJleIMMAA YACTHILA (3JTeMeHT).

JokazaTelsCTBA CITOMKHOCTH CTPOSHHA aATOMA

1. OTEpLITHe peHTTeHOBCKHX ayueii (1895 r., K. Perrren).
2. OreperTHe KaToaHEX ayueil (1897 r., Ilx#. Tomcon).
3. OrkpeiTHe paguoakTusaocTH (1896 r., A. Bexkkepens)
u eé payuenne (1897—1903 rr., M. Cxnogosckaa-Kwopu,
I1. Kiopu).

Mogenu cTpoeHHA ATOMA
1. «[lyguar c uzromoms (1902—1904 rr., B. Kenssun,
. Tomcon).
. Ilnamerapnan (1907 r., 9. Pesepdopa).
KeamToeasa (1913 r., H. Bop).

b

COBPEME‘H HBIE IPEACTABJIEHHA O CTPOEHHH ATOMA
HAa OCHOBE KBAHTOBOH MeXaHHKHM.




B IpyToe, 4TO CONpPoBOMEIaeTCA Anp
HaJIydeHHeM HJAH IIOTJIOIMeHH-

eM KBAHTA 9HEPIuM. \
H. Bop BHéc KBaHTOBLIE
npelacrapieHHA B CTpOoeHHe DIeKTpOH

aToMa, HO HCHOJIB30BaJ IMpH

aTOM TpagjUIHOHHBIE KJIACCH-

YecKHe IMOHATHA MeXaHHKH,

paccMaTpHUBAA 3JEKTPOH Kak u Hyxnoms:

yacmuuy, JsuNywyoca co

cmpozo onpedenénHoit ckopo-

emblo no cmpozo onpedenén-

HbiM mpaexkmopusam. Ero Teo-

pua Oblna IOCTPOEHA Ha Ipo- ' .

THBOPEYHAX. o
B1932r. ﬁubl.llﬂ paspaborana Vsl Yo

IIPOTOHHO-HENTPOHHAA TeOpHS

dAjpa, COIJIACHO KOTOpPOH Anpa

ATOMOB COCTOAT M3 NPOTOHOB Puc. 2. Cxema crpoenns

i HellTPOHOB. LAt

ATOM — 5TO 2JIEKTPOHEHTpPAJNIbHAA CHCTeMa B3au-
MOJeHCTBYIONINX sJieMeHTapHBIX YacTHIl (Tada. 1),

COCTOALIAA U3 AApa (00pa3z0oBaAHHOTO IPOTOHAMM M
HeHTPOHAMH) M 2JIeKTPOHOB (puc. 2).

OCHOBHBIE XAPAKTEPHUCTHEHN Tataruua 1
HEKOTOPLBIX 3JIEMEHTAPHBIX YTACTHIL
Hacruua n edé
S e Macca | Sapan IIpumeuanne
Ilporon, p 1 +1 Ynenao DpoTOHOB COOTBET-
CTBYET MOPAAKOBOMY HOME-
py aemMeHTa B Tabinne
. U. Mengeneesa
Heiirposn, n? 1 0 Yueno HeATPOHOB HAXOMAT
mo gopmyne N = A - Z
DaexTpon, é 1 -1 Yncno 3neKTPOHOE
1837 COOTBETCTERYET
NOPAAKOBOMY HOMEpPY
aJeMeHnTa B Tabaune
. H. Mengeneesa
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ATOMHOE AP0 KAMI0I0 XHMHAYECKOTr0 dJIeMeHTa Xapak-
TEPUIYETCH CTPOro OUpefeléHHBIM YHCIOM HPOTOHOB Z
(T. €. oNIpeNeNéHHBIM MHOJOMHTENBHLIM 3apAIOM) B HEM,
PABHEIM MMOPANKOBOMY HOMEpPY XHMHYECHOI0 aJleMeHTA B
ITepuognueckoii cucreme J1. M. Mengeneesa.

Yucno HeitrpoHoB N B aTOMaX OJHOTO M TOT'O JKe XHMH-
YeCcKOoro ajleMeHTa MoeT ObITh pasnuuyHeIM. ClreloBaTeNb-
HO, pasAH4YHBLIMH OyAVT H MaccoBele yucena A (A=2Z + N)
v oTux aroMoB. Takue pasHOBHIHOCTH ATOMOB HAZLIBAKOT
L30MOonamil.

£ )

H3oTonsl — 3T0 pasHOBHAHOCTH ATOMOB OJHOTO
9 A TOro e XHMHYECKOro 3JeMeHTa, MMenliHe
OJMHAKOBHII 3apAJ aTOMHOI0 AApa (ogHHAKOBOE
HHCJI0 OPOTOHOB B HéM), HO pa3Hble MacCcOBBIE
yuesaa (pasHoe YMejI0 HEHTPOHOR).
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CJ'IE,ROB&TBJTBHO, XHMHYECKHH 3JeMeHT — 3TOo
BHJ ATOMOB C OJMHAKOBBIM MOJOHHTEIBHBIM 34~

PAAOM siApa.

Hanpumep, B npupojfie BCTPEUYATCA H30TOIIBl XUMHUE-
CKOIo aJIeMeHTa KMCJ0poja ¢ MaccoBeIMH uncaamu 16, 17
u 18 (180, 170 u 180), xnopa — 33Cl u 37Cl, kanmna — 39K
u YK, aprona — *®Ar u 10Ar,

CrpoeHue aTOMHOI'0 Apa U HMAMEHEHUS, IPOUCXOAAIIIHe
¢ HUM, — npeamer aAfepHoil dusurn, aa xumun Gosab-
MU MHTepec DpelrcTaBideT CTPOeHHe 3JeKTPOHHOH 0bo-
aoukn aroma. Ilog anexkmponnold 060104K0OU NIOHUMAIOT
COBOKYIHOCTE BCEX 3JIEKTPOHOB B aTtome. Yucio arekTpo-
HOB B ATOME PABHO YMCJAY [IPOTOHOB M COOTBETCTBYET I10-
PAAKOBOMY HOMEPY 3JIeMeHTa, TAK KaK aTOM 3JIeKTPOHeNT-
paJieH.

Bamueiimell xapakTepHCTHKOH BJeKTPOHA HBIAETCH
AHEPrUs €ro CBA3H ¢ ATOMOM. DJIEKTPOHBI, obaamgaioniue
OJM3KHMH 3HAYEHUAMH HEPruM, 00pasyioT efuHbII a1ek-
MPOHHBLI CLOU.

Haumensineil sHeprueil o01agaoT 3JIeKTPOHEL IIEPROTO
3JIEKTPOHHOrO cJ1oA, Hanbosiee 6IM3KOro K ATOMHOMY AJLPY.
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ITo cpaBHEHHIO ¢ 3JIEKTPOHAMH MEPBOTO
CJIOA 3JIEKTPOHbBI NOCHAEAVIOMIUX CI0EB OY-
AyT XapakTepusoBaTbcA GOAbLIMM 3ama- $
com sHepruu. CiregoBaTelbHO, HAUMEHee
IPOYHO CBASAHBL C APOM aTOMAa 3JIEKTPO-
HBbI BHEIIIHEDD CJIOH.

Jueno ANEKMPOHHBLY CJIDEB, Ha KOmo-
PbBLX pacnoaazannca aJekKmponbl 6 dmao-
Me KOHKPERIHOZ0 JJdeMeHmd, coomaeent-
cmaeyem Homepy nepuoda & mabauye
. H. Mendeneeaa, 8 komopom pacnona-
zaemea 3NeMeHM: i amomoe 31eMeHMo6
1-z0 nepuoda — oduM yposéewuwv, 2-20 nepu-

d
oda — dsa, 7-z0 nepuoda — cembo.
DIeKTPOH B ATOME HE HMEeT TPAEKTO- .1;“‘3-3'
PHH ABMMKEHHs, T. €. MOMHO IOBODHUTH OPE B o P
d-3IeKTPOHHBIX
JIUITE O 6EPOAMHOCMU HAXOMIEHAA €T0 B gano o0

IIpoOCTpPAHCTEE. OB MoKeT HaAXOIHUTHCH B
1060 YyacTH NpPOCTPAHCTBA, OKPYKAIO-
mero AApo. COBOKYITHOCTL Pas/IMYHBIX MOJOMEHNH aJIeK-
TPOHA pacCMaTPHBAIOT KaK 3JN€KMPOHHOE 001aK0 ¢ onpe-
NeJIEHHOW MJOTHOCTBIO OTpUIaTeNbHOro 3apama. Oxomno
Afpa MOMKHO BBIJIEJHTH IIPOCTPAHCTBO, I/l BEPOATHOCTH
HAXOM/JeHUA 3JIeKTPOHA HaunboJibiasn.

pom Haubojee BEPOATHO HAXOMAEHHE 3JEKTPO-
Ha, HAZBLIBAIOT 3JIeKTPOHHBIM 061aKOM,

’ IIpocTpaHeTBO BOKDPYT aATOMHOrO sAjapa, B KOTO-

s-Obnaka umeror cdepuueckyw dopmy, p-obnaxa —
dopmy raaTenn HJIH 00BEMHOII BOCEMEDKH, A HEKOTOpLIE
d-obnaka — dopmy aucrta Kiesepa (puc. 3).

dopma U pazMepsbl TOTO MJIH MHOTO 3JeKTPOHHOro obJa-
KA ONpeJle/IAITCA amMOMHbIMU opbumanamu. ATOMHBIE
opbuTaAnH ABNAKTCA (PDYHKIIMEeH NBOHCTEEHHOH HPUDPOILI
AJMEKTPOHA, ONPeIeEHHON B KAMI0H TOUKEe OKOJMOAIepHO-
o opocTpaHCTBA. OHH HEe UMeT II)DPMI:I, TAK KaK aToO I1O-
HATHe MmaTemaTndeckoe. OfHaKO, KAK U COOTBETCTBYIOLIHE
HM 2JIEKTPOHHEIE ob6naka, opburann o603HavalOT CHMBOJIA-
MU S, p, d, f.

7
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B aToMax XMMHYeCKHUX 2JeMeHTORB IIePBOMY CJ0I0 COOT-
BETCTBYeT 0fHa §-0pOMTANE, HA KOTOPOH MOTYT HAXOAHTLCHA
IOBa S-aJeKTpoHA. Bropoil cnod umeer s-opbHTANbL, 3ANAC
9HEpPruM 3JIEKTPOHOB HA Hell BEIIIEe, 4eM Y 3JeKTPOHOB
nepeoro cxaoa. Kpome Toro, BTOpoH ¢loi HMMeeT TPH
p-OpOUTANIM, KOTOPBIM COOTBETCTBYIOT TraHTeneoOpasHbIe
aJIeKTPOHHBIE 061aka ogHoro pasmepa. OHH B3AMMHO Hep-
NeHAUKYJIAPHEL, N0400HO ocAM KOOpAHHAT X, ¥ U 2. Tpernii
CJI0M, IOMHMO OAHOH §- U TpEéx p-opburanei, HMeeT OATH
d-opburanei.

Kaxxnyio opbuTans MOIYT 38HHMATH JBA 3JIEKTPOHA.
CnenopaTe/IbHO, MAKCHMAJIBHOE YHCIIO 3JIEKTPOHOB, KOTO-
pPbie MOT'YT IOMECTHTLCH Ha NepBOM CJIOE, PABHO 2, HA BTO-
pom cjoe — 8 (2 — Ha omHOU s-opOuTanmn u 6 — Ha Tpex
p-opbuTansax), Ha TperseM ciioe — 18 (2 — Ha s-opbuTanam,
6 — ma p-opburann u 10 — Ha d-opburanax).

Arom kamxaoro snemeHtra B Ilepmoamueckoii cucreme
I. H. Mengeneesa oTnuyaeTca OT NpPeAbIAYILETr0 TeM, YTO
3apaj ero Ajpa yBeJWYHMBaeTcsa Ha eAMHHNY (B AjApe Ha
OJIHH MPOTOH CTAHOBUTCA DOMBINE), A CAeJOBATEIbHO, HA
JIEKTPOHHOH o000JIDYKe HA OJWH 3JJIEeKTPOH CTAHOBUTCHA
GoJIbIle N0 CPABHEHHUIO ¢ IPeILIAVIIIHM 3JIeMEHTOM.

B zaBucuMoCTH OT TOr0, Ha KAKOH opOMTANIHM HAXOOUTCH
ITOT ]]DCJIE',[[HHﬁ AEeKTPOH, XHMHYEeCKHe 3JIeMeHThI MO HO
pasgenuTh HA ceMeiicTBa: 8, p, d u f (puc. 4).

K s-anemenmam OTHOCAT 5JI6MEHTHI IMIABHBIX MOATPVILI
I u II rpynn [epuoguueckoii cucremsl II. M. Menneneesa,
a TAKMe reJIni.

K p-anemenmanm oTHOCAT 5J1€MEHTHI TVIABHBIX HNOATrPYII
III—VIII rpynn Ilepuoanyeckoii cucremsl . M. Mergene-
eBa.

K d- u fanremenmam OTHOCAT XMMHUYECKHE 3JIEMEHTHI
nobounkIX noarpynn Ilepnogndeckoit cucremsl I1. M. Men-
JeJieeBa.

IlpuHagneXHOCTh XUMHYECKOr'0 2JIeMeHTa K TOMY HJIH
HHOMY 3JIEKTPOHHOMY CeMeHCTBY MOMKHO OIIpeJesINThL II0
INEKMPOHHOU KoHuzypauuu (dnekmporHol ¢op-
My.?I.E), HOTOpad IMoKasbIiBAET PDACIIONOMEeHHEe IEeKTPOHOB
HA 3JeKTPOHHBIX CJ0SAX M OpOHTANAX ATOMOB. 3alHMCATE
TAKVI QOPMYIYV MOMHO ¢ nmoMonsio Ilepuoguueckoii cuc-

¥
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Temsbl . M. Menneneesa. 1A 3JIeME@HTOE MAJLIX IePUOLOB
(1—3), cocTOoAMMX TONLKO M3 3AJeMeHTOB IJIABHBIX IIOJ-
rpynn (A rpynmn), aro He cocTABMT HHKakoro Tpyana. Ha-
NpHMeEp, cepa, XHMHYecKHil anemeHT Ne 16, pacnonoskeH-
HBlil B 3-M nepuoje, rmasHoi noarpymnmne VI rpynnoer (VIA
rpyvane) Ilepmoamueckoit cumeremnr M. M. Mengeneesa.
CrenoBaTesibHO, AAPO €€ aTOMA UMeeT 3apan +16, Ha anek-
TPOHHOI ofosouke pacnogaaraworceda 16 saexTpoHOB: Ha
nepBoM ciaoe — 2 sjaeKTpoHa Ha 1s-opbuTanu, Ha BTOpPOM

ciaoe — 8 saerTpoHoB (2 — Ha Z2s-opburanm 1 6 — Ha
2p-opburanax) U Ha TpeTbeM — 6 31eKTPOHOB B COOTBET-
CTBMH ¢ HOMeépoM rpyunel (2 — Ha 38-0pbHUTAIH H OCTAB-

mueca 4 — na 3p-opburanax). Orcioaa sJeKTPOHHAA KOH-
thurypamnusa aroma cepbl:

1522522p63s23p1.

Cepa — aTo p-aneMeHT, TAK KAK IOCJEJHHI 3JIeKTPOH
B €€ aToMe paclioJjiaraercsa Ha 3p-opburanan.

Jlna anemenToB nobounkix nogrpynn (B rpynn) caeayer
VUIHUTBIBATEL TOT (PAKT, YTO Y ATOMOB 9THX 3JIEMEHTOB 3aI0JI-
HAeTCcs He BHEIIHHMI cJoil (Ha HEM, KaK IpaBHiIo, OyayT Ha-
XOJUTHCA JIBA S-3JIEKTPOHA), a d-opOMTANM MPEJABHELIHETO
cJ10dA (Ha HUX, KAK Bbl 3HAETE, MOMKET IIOMECTUTLCA He §o-
aee 10 anekTpoHOB).

PaccmorpuM, Hanpumep, cTPOeHHe 3JeKTPOHHOI 000-
JMoukH aseMmeHTa Né 23 — BaHAIMA, PACHOJIOMKEHHOIO B 4-M
nepuoae, nobounoi noarpynmoe V rpynnoel (VB rpynne)
IMepuoguueckoit cucremsr JI. 1. Meunneneesa. Cnenopa-
TeJILHO, AJPO ero aroMa uMMmeer 3apsaj +23, HA DIEKTPOH-
HOo# ofonouke HaxXoAATCA 23 2JIEKTPOHA: Ha IEPBOM CJI0e —
2 anexrpona (Ha ls-opbuTann), Ha BTOpOM cjoe — 8 anek-
TpoHOB (2 — Ha 2s-opburtann u 6 — Ha 2p-opburanax), Ha
BHENIHEM, YeTBEPTOM — 2§-2JIeKTPOHA, KAaK y aJeMeHTa
noGouHOil MOArpyNNbl, U ocTANbHEIE 11 BIEKTPOHOB — HA
TpeTbeM cioe (2 — Ha 3s-opduranu, 6 — Ha 3p-opbUTANIAX
i ocrasinmneca 3 — Ha 3d-opburtansax). Orcioaa 3JeKTPOH-
Had KOH(UIypala ATOMA BAHATHA:

1522522p53523p53d34s2.

Bauanuit — sTo d-aJleMeHT, TAK KAK MOCHeIHUH aJeK-
TPOH B €ro ATOME pacnojaraerca Ha 3d-opouTaiin.
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"EPHOAH‘IECI{HH CUuCTeMa XUMUYEeCKUX
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H 1 2
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anemeHToB [l. 1. MeHpaeneera
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[Nepuoguueckoi cucremel [1. H. Mersgeneesa
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1. PassuTHe NnpeacTaBJeHHH O CTPOSHHH aTroma.
2., MogenH CTPpOeHHA ATOMA: «IYIHHI ¢ H3HMOM»,
IUIAHEeTApHAA MOAe]db, KBAHTOBAA MOAedb. 3. ATOM.
4, JIeMeHTApPHBIE YACTHILL NPOTOHLI, HEeHTPOHEI,
amexkTpoabl. 5. Haoronsl, 6. KopnyckyaspHO-BOIHO-
BOH ayaauam. 7. JduexTponHan o0oJodKa aTroma.
8. DnexrpoHnsli ciaoil. 9. ATtomHan opbouTans, dJNEK-
TpoHHEBIe obaarka. 10. THeI 3ekTpOHEBIX 001AKOB: 8,
p. d. 11, Ilopagok 3amoTHeHHA IMeKTPOHAMH JJIeK-
TPOHHBIX CJI08E H opouTanei. 12. ImeKTpoHHEBIE KOH-
thurypanmn (31eKTpoHHBIe (DOPMYJIBI) ATOMOB,
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(A R EEEENEENEREEENEEREREEENENERESEEEENEEESEENEERSESRHSEHNHN;

1. Kakue ApneHus JOKa3bIBAIOT CA0MHOCTE CTPOSHHA aToma?
2. Kagkue MofieJIH cTPOEHHA ATOMA BEI 3HAeTe?

3. Ua xypea dusuxn ecnoMHMTE, KAk (HIHYECKHE ABICHHSA
uHTepdepeHInH B gndpaknan (1moe amo maxoe? ) 10Ka3LIBA-
0T ABOHCTEEHHYED IDHPOIY YACTHIL MEUKDOMHDA.

4. U3 ragux gacTHl cocTouT aromaoe agpo? Yro takoe mso-
Tonkl? 3AMHIIATe CHMBOJE! H30TOOOB XJI0pa, KAJIHA H apro-
Ha. [lovuemy cBoOCTEA PA3IHYHBIX H3OTOMOB OJTHOTO H TOTO e
aIeMeHTA HASHTHYHEL, XOTHA HX OTHOCHTEILHAA ATOMHAA MAC-
ca passraHa?

5. Kax verpoena anexTporHas obomouka aroma? Yro raxoe
SHEPreTHHYeCKHH YPOBeHb (aIeKTPOHHBEIH ciaoi) aToma? Yto
npexcrasasger coboil aromuas opburans? Kakwme opburann
BAM M3BECTHBI?

6. Yemy coorBereTeveT B [leprogmaeckoii cuereme 1. M. Men-
Jeneesa HoMep: a) nepuoja; 6) rpynnsr?

7. Kar sanonusamoTcs SHEPreTHUeCKHe VPOBHHM H 3JIEKTDOH-
Hble OPOHTANH ¥V ATOMOB XUMHYECKHX 3JIeMEHTOB IJIABHBIX H
nobounsix noarpynn tabmuusl . M. Mengeneesa? B uém
CXOACTEO H PA3JIHYHE B CTPOERHHH ATOMOE 3JIEMEHTOE FIIABHBIX
H No00YHEIX TOATPYIN OOHOH IPYINE?

8. BanuniuTe 3NEKTPOHHBIE KOH(PHUTYPAIIHH ATOMOB SJIEMEH-
TOB, HMEIIHX NopALKoBEIe HoMepa 6, 15, 20, 25 B [lepuognu-
yeckold cucreme 1. M. Mengeneesa. K kaxum asreKTpoOHHBIM
ceMeHCTBAM OTHOCHAT 9TH 3JeMeHTRIT



t 9. IloaroroerTe coofilenHe HA TEMY « JBOJIOIHA IpeAcTaABIe-
HWIl 0 CTPOEHHH ATOMA#, HCNOABE3YA Bo3MoxkHOCTH MATepHE-
Ta.

‘ 10. Kak BBl gymaere, HodyeMy ryMaHuTapusaM HeoOxoaumo
HMEeTh NpeACcTABIeHHE 0 CAOHHOM CTPOSHUH aToMa?

' 11. IIpokoMMeHTHPYITE CACIVIOLUIHE CTPOKH H3 CTHXOTBOpE-
uusa B. Bpocosa « Mup anextponas:

Eoimb Moxcem, amu anexmpotst —
Mupuwt, 2de namp MamepuKos,
Hexyeemeaa, 36aMba, 60UHBL, MPOHbL
H namams copoka sexos.

Ewé, Ootme momwem, Kamdwiil amom —
Beeaenunan, ede cmo naamnem;

Tam acé, wumo zdecs 8 06BéMe CHANMOM,
Ho maxace mo, yezo adecs Hem.

IlepuoanuecKkuii 3aK0H
§ 2 1 CTPOEHHUEe aToMa

Ilepuoauueckmnii sakon u [lepuoagnueckas cucreMa XH-
mudecKkux saemenToB I[. M. Mengeneesa — Benmnuaiiniee
OTKEpPBITHE KoHIIA XX B, B 00/1aCTH XMMHH, OCHOBA COBpe-
MeHHOH XMMHH, ITHHAMHYHOE M PA3BHBAKOIEECHA YVUeHHEe.
Ouo orpamaeTr ABIEHHA, DEAJLHO CYIUIECTBYVIOIIHE B IIPH-
poge, H ImoaToMy HHKOra He NOoTepHAeT CBOero SHa4YeHH H .

OrkpriTue Ilepuoguueckoro sakoHa u llepuogmueckoil
CHCTeMEI OBLLIO OATOTORJIEHO BCEM XOJ0M HCTOPHH PA3BUTHA
XUMHH, OIHAKO otrpebosanack reanansaocts 1. 1. Menge-
JleeBa, ero Jap Hay4Horo npejBuiaeHnsd, 4To0bl 3TH 3aK0OHO-
MepHOCTH OBLIHM cOpMyJIHpPOBaHBI H rpapHUUecKH npej-
CcTaBJIEeHB] B BHle TADIHILLI.

OtkpserTue /1. 1. MenneneeBsiM
IepuoauuyecKkoro 3aKoHa

1. 1. Mene/ieeB pacroio:HJ BCe M3BECTHLIE KO Bpe-
MEHH OTEKDPBITHHA HEPHDJJH‘{ECKDI‘O 3aK0OHa XHMHYeCHHe
aJleMeHTEl B paj (puc. 5, @) 0 BO3pacTaHHIO UX ATOMHBIX
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mace (Bo epemena JI. M. MenjeneeBa aTy BeJIHYHHY HAa3bl-
BaJIHM ATOMHBIM BEGDM} H OTMEeTHJ B HéM OTpe3dKH — IIepHOo-
Aawl (puc. 5, 6), B KOTOPLIX CBOICTBA 2JIeMeHTOB M 06paso-
BAHHBIX HMMH BellleCTB H3MeHAJHCh CXOAHbIM obpasom,
a4 UMeHHO (B COBpeMeHHBIX TepMHUHAX):

1) MmeTannuuecKkue cBoiicTBa ocnabesanm;

2) HeMeTa/LIHYeCKHe CBOMCTBA VCHIINBATHCE;

3] BAJTEHTHOCTE 3JIEMEHTA B BRICIIIHX OKCHIAX YVBEJIHYH~
Banackc I go VII;

Mengeneer JImurpniit Heanoenu
(1834—1907)
LA B N N R NN N NN NN N NENRENNENNHNHSEH:SEJ:SHSE:.;

Beaukuii pycckmit yuéHbiil, oguH 13
OCHOBOIIOJIOMHHKOB COBPEMEHHOH XH-
mun. Cosjarens ecTecTBeHHON KiaaccH-
IZIJI{I{ED,P!H XHMHYBCKHX 3IeMeHTOB —
nEpHﬂﬂHHECRDﬁ CHCTEMEBI 3JeMEeHTOR,
ABHBIISHCA BEIpaeHHeM HEPHDJE[H‘IE'
CHOM'D 3AK0OHA XHMHYeCHKHX JeMeHTOB.
Coagan QyHEIAMEHTANBHBIH TPVE —
yueduuk «OCcHOBBI XHMMHH#», B KOTOpPOM
EHEPB]:IE BCH HEDPI‘EHH‘IECEE.‘F{ XHMHA
uanoxena Ha ocHope Ilepmoguueckoro
3aKoHa. ABTOP XHMHYECKOH TeopHH
pacTBOPOB.

B cBonx Tpyaax II. M. Mesgenees MHOIO BHUMAHUA VIENAJ pas-
BHTHI (YI‘E‘IEETBEHHGﬁ NPpOMBINITEHHOCTH M XHMH3AIIHH CelbCHOTO
X03ANUCTEA.

H. U. Mengeneer morasan HeoOX0OUMOCTh CO3AAHHUA XHMHUE-
CEHX NPpOH3BOACTE COOLI, CEPHDﬁ KHCJJIO0TEl, MHHePDAJABHEIX }',E[DE'PE'
aui. ObocHoBan HAeH NOA3EMHON rasuHKaLHH VI8 B IpUMeHe-
HHA KHCIOPOLA B MeTALIYPrHHecKoil npoMeiinaesnoct. Ipemgio-
M ciocod HenpepwBHOH nepepadoTkn HedTH, a TaKM¥e OPArH-
HAIBHYIO TEOPHIO €€ NPOHCXOMH IeHHA.
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4) BaJIEHTHOCTH 3JIEMEHTOB B THApHUAax (TBEpPALIX cojie-
NOJOOHBIX COBHHEHHAX METAJLJIOB ¢ BOJLOPOAOM) VBETHYH-
panack ¢ 1 go III, a 3areM yMeHBIIANACE B JIETYVYHX BOJO-
pojaHEIX coeguHenuax ¢ I'V go I;

5) OKCHABI OT OCHOBHEIX Yepes aM(OoTepHEIe CMeHAJINCH
KHCJIOTHBIMMH;

6) rEapoKcHaBl OT mIesoYeil yepes amoTepHBIE THAPOK-
CHJBI CMEHANHCH Beé OoJiee CHILHBIMH KNCIOTAMH.

Ha ocuopanun stux Habnwgenuin . M. Mengenees
B 1869 r. caenan sBeiBog — chopmynuposan Ilepuogunue-
CKHIH 3aKO0H:

CBOHCTBEA XHMHUYECHKHX 3JIeMeHTOB H Oﬁpﬂﬂﬂﬂﬂ.ﬂ'
HBLIX HMH BeINeCTE HAXOJATCH B IePHOINYeCKOoi
3ABHCHMOCTH OT HX ATOMHBIX BeCOB.

Emé pas noguepKHEM, 4YTO B HACTOAIIee BpeMdA CHHO-
HHMOM MOHATHA ﬁaTDMHBIﬁ BeC» ABJMAETCA INOHATHE «0T-
HOCHTeJIbHAA ATOMHAHA Macca».

IlepnoguuyecKkuii 3aK0H
B CBeTe YUYeHHUs O CTPOeHHH aToMa

Dopmynuposka Ilepuogmueckoro sakoHa, JaHHAA
J. 1. MengeneeBsIM, oTpakajia cOCTOAHHEe HAYKH HA TOT
Nnepuoji BpeMeHH, KOrjia O CJIOXKHOM CTPOEHMH aToMa yué-
HBIE TOJIBKO AOrafbIBaauchk. MoXXHO nmopaXaThcs reHHalb-
HOCTH BELIAKMIENOCHA PYCCKOI0O XMMHKA, EDTODHI’?I HA OCHO~
BAHHMH BeJIM4aillleill HaydyHON MHTYHIIMH NpeaBHaes] IpH-
YHHEBI OTKPLITEIX HM 3aKOHOMepHOCTel, OecTane yrajga
MOpAILOK PACIIONIOMEHHNA 3JIEMeHTOR. I[ H. MEH,II;'B.TIEEB c03-
gaja tabauIy Tak, 4To oHa, 6YVAVYH JOBOJBHO IPOCTOMH, TeM
He MeHee MAKCHMAJbHO XapaKTepH3yeT cTpOoeHHe aTOMOB
XHMHYECKHX 2JIEMeHTOB U He [IpeTeplie/ia HUKAKHX [MPHH-
MUNHAJBHBIX U3MEHEHHH V:Ke HAa NPOTAMKEeHHH MOYTH I10-
ayropa eroaeruil. Iocreayionue oTEpLITUA B 0Da1acT hu-
UKW B XHMHUH TOJBKO JONMOJHANIH H YIIIYOIAIH OTKPBITHE
. 1. Menneneesa.

Kak BRI Yie dHaeTe, OBLIO JAOKAZAHO CJIOMHOE CTROCHHEe
aToMa, NpeajiodeHbl MOJAEJN, OTPaXKAaIOIIHe eTo CTPOeHHE,

76
P



DBLJIO OTKPLITO ABJIeHHE CYNIECTBOBAHUA M30TOMNOB U JOKAa-
3aHO, 4TO 3apad Adpa amoma Kamdozo XuMULeCcKozo je-
menuma 6 mabauue Mendeneesa sozpacmaem Ha eGUHUYY
no cpasHeHuio ¢ zapadom adpa amoma npedvidyiyezo
xumuveckozo anemenma. CnefloBaTeIEHO, 3apAd AMOMHO-
20 adpa coenadaem ¢ NOPATKOEbIM HOMEPOM INeMEHMA 6
mabtnuue Mendeneesa. Takum obpasom, GbLT BCKPBIT He-
TUHHBIH IPUHIKIL, 10 KOTOPOMY e HHANBHBIM YUEHBIN MH-
TYUTHBHO DACIONOMHMI SJeMeHThl B NPeIJIOMHeHHOH um
cHCeTeMe.

ITH OTKPBITHA NOTpedoBANN VTOUHUTE NEPBYIO, MEeHIe-
JIeeBCKYVID, (hopmyaupoBry llepuoaunueckoro sakoHa. B co-
BpeMeHHOH pefaKkIiMiy 9TOT 3aK0H 3BYUUT TAK:

~
CBOMCTBA XHMMHYECKHX 2JIeMEeHTOR M oﬁpaaonan-
HBIX HMH BellleCTE HAXOOATCHA B IIE]]HO,E[H'!.&CRDﬁ
JABHCHMOCTH OT BeJIHYHHBI 3apANOE Aep HX
ATOMOE.

Ilepunoauueckas cucremMa
. H. Menesneera B cBeTe YUYeHU S
0 CTPOEHHH aTOMAa

Ilepuogunueckan cucrema 1. 1. Menneneesa — atTo rpa-
(huueckoe Buipaskenue [lepuoguuyecKoro sakoHAa.

CyirecTBYeT MHOYKECTEO PA3IMYHEIX Moaudukanmii [Te-
pHOANYUEeCKOI cucTeMBl XUMHUYecKHuX anemeHToB II. M. Men-
neneeBa, OJHAKO Haubosee ynorpeGHTeNLHBI: B cpefHel
IIKOJIe KOPOTKOIEPHOAHEIN BAPDHAHT (MM MBI H IOJbL3YeM-
cA B HameM yueOHHMKe), a B BhICIIEH — TaKiKe U JUIHHHOIIe-
PHOAHBII (cM. puc. 4).

I[MopsaarkoBslil HOMED BJIEMEHTA, HOMED IepHOLA 1 HOMED
rpvansl B [lepuogunueckoit cucreme 1. M. Merneneesa oT-
pamanT 0coDEHHOCTH MJIH 3aKOHOMEDHOCTH B CTPOEHHUH
ATOMOB 3JIEMEHTOB.

Tax, nopadkoséstit HOMep dieMenma, KaK Bbl 3HAETE, CO-
OTBETCTBYET 3apAAY ATOMHOTO AApa, T. 8. YHCJIY NPOTOHOB

7
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B HEM, M YHCJY JIeKTPOHOB B SJIEKTPOHHOM 000JI0UKe aTo-
Ma, TAK K4AK OH 9JIeKTPOHeHTpaeH.

Yuecnro HeliTPOHOB A1 W30TOHNOE XUMHYECKOT'o 3JleMeH-
Ta HaxoAAT no popmyne: N = A — Z, rqge N — uncuao Heir-
pPOHORB, A — maccosoe HHCJIO, Z — HOPH}IKOEH-‘FI HOMED aJie-
MeHTA.

Homep nepuoda cooTBeTCTBYeT YHCIY dHEPreTHUYECKHX
VpOoBHEH (3JEKTPOHHBIX CJOER) B ATOME,

HDMQP 2pynnbt COOTBETCTEYET HYHCAY 3JIEKTPOHOB HAa
BHeIIHeM 3HepreTHUYeCcKOM VPOBHe ATOMOEB IJIA 3JIEMeHTOB
INIABHBIX NOArpyIn (A rpyimn) MiaM MAKCUMANIBHOMY YHCIIY
BAJIEHTHBIX JIEKTPOHOB /1A 3JIEMEHTOB 00eMX HOArPYIIN.

BanreHTHBIMH HAZLIBAKOT JNeKTpOHBI, KOTODBIE
MOT'YT IIPDHHHMATL YVUACTHE B GEPBBOHBHHH XH-

MHUYecKOH CBA3H.

Ilnsa aneMeHTOB IVIABHBIX HOATIPYIIN TAKHMH 3JEKTPO-
HAMH SBJIAKTCA 3JIEKTPOHbI BHEIIHEr0 3HEPreTHYecKOoro
VPOBHA, M UX YHCJIO pABHO HOMepy rpyunel. [l1s aneMeHTOB
nofouHbIX noarpyim (B rpymnm) BaNTeHTHBIMY ABIAKTCH He
TOJABKO JIEKTPOHBI BHEITHED'D, HO TaKHe H INpelBHeIIHero
SHEPreTHYECKOI'0 VPOBHA, OJHAKO M B 3TOM CJIy4dae MaKCH-
MaJdbHOE HX HHCJIO OIIpele/IHeTCH HOMEepPOM I'PDVIIIIEI.

OcobeHHOCTH CTPOEHHA ATOMA 00LACHAIT M 3aKOHOMED-
HOCTHU M3MEHEHUs CBOICTE 3JIEMEHTOR B Nepuojax U rpymn-
nax.

B npedenax odnozo u mozo de nepuoda memanauyie-
ckue cgolicmeaa ocaabesalom, @ HeMeMalluieckue Yycuau-
sammes, TAK KaK:

a) VBEeJIHMYHUBAIOTCH 3aDABI ATOMHBIX AED 3JIEMEHTOB;

0) VBEJIMUHBAETCH YHCJI0 3JIEKTPOHOE HAa BHelIHeM sHep-
reTHYeCcKoM YPOBHE ATOMOB;

B) 4UHCJIO SHEPreTHYECKHUX YPOBHEH B ATOMAX 3JIEMEHTOB
HEe H3MEeHAeTCH

r) pagHuyc ATOMOB YMEHLIIIASTCH,

B npedenax oduou u mou xe zpynnsi (6 zraéHolt nod-
zpynne) Memaniuieckue céoliicmeaea Ycuiueanmes, a He-
Memanaiudeckue ocaabesarom, TaK KaK:
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a) VEeJIMUYHUBAKOTCA 3apAALlI ATOMHEIX Aep 3JIeMeHTOB;
5) HHCIO 2JIeKTpPOHOB HAa BHEIIHeM JSHepreTHYeCcKOM

VPOBHE He M3MEeHAeTCH;

B) VBEIMUMBAETCH UHCI0 DHEePreTHYecKHMX VpOBHel B

aToMax;

L I') YyBeIMYMHMBAETCA PAgNyC aTOMOB.

B Goabmux nepuogax (4—6) T H3MeHeHHMA MPOHCXO0-
AAT MelleHHee, TaK KaK ¥V aTOMORB 3JIeMeéHTOB noboYHBIX
noarpynmn crpouTea (go 18 sJeKTpoHOB) He BHEIIHWM,
a npeasHeNIHHII YypoBeHb, H TOJBKO MOTOM HAUYHHAET 0-
CTPAMBATHCH BHEINHHMH ypoBeHb (¢ 2 10 8 3JIeKTPOHOB B CO-
OTBETCTBHHM ¢ HOMEPOM I'PYINLI).

IMTono:xenue Bogopoaa
B Ilepuoanueckoi cucreme
. A. Menneieesa

Kamxgomy sanementy B Ilepuoguueckoit cHeTeme
. U. MengeneeBa OTBeJEHO MECTO, CTPOIO ONpeAelIéeHHOe
3apAJOM aToOMHOIO Ajapa. EAMHCTBeHHBIN 3JIeMeHT, KOTO-
pomy B Tabaune MeHe/leeBa OTBEIEHO [IBA MeCTa, IPHUEM
B Pe3KO NPOTHBONOJOMKHBIX rpynnax (IIeJJOuHBEIX MeTaJ-
JIOB U TAJIOT€HOB), — 2aTo Bojgopoh. IIpuunHBl TAKOro 0co-
DEeHHOT0 MOJ0MEeHHA BOJOPOIa OTPasKeHbl B Tabnue 2.

IMOJIOKEHHE BOOOPOA Tadaruya 2
B IEPHOIUYECKON CHCTEME
. H. MEHIIEJIEEBA

Dopma
CYIeCcTEO- I
HIHAKH CX0ICTEA
BAHHA p{! H[Eﬂﬂ‘lﬂlﬂﬂll Ilpn:maﬂn CXOOCTEA
BOZOpOIA SR € TAJIOTEeHAMH
KaK
AeMeHTa
AToMbl Hmeer ua BHeLLHEM Mo saBepliieHUA BHELI-
¥ eHHCTBEHHOM DJIeK- HETo H eIHHCTBEHHOTO
TPOHHOM CJIOe OJHH AMeKTPOHHOTO CJIOA ATO
AJeKTPOH H OTHOCHTCH MY BOOOPOIA HeJocTaéT
K S-3JleMeHTaM. OIHOTO MJIeKTPOHA. Ilo-
IloaTomMy nposBIAeT ITOMY OH MOKET IPOAER-
BOCCTAHOBHTEIEHBIE JATE OKHCIATELHEIE
CBOICTEA CBOHCTBA
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Urkonuanue mada. 2

dopma
CYIECTBO- n
M3HAKH CXO0ICTBA
BaAHHA p & 1man oq“h‘uﬁﬂ Ilpusnakn exoacrsea
BOTOPOIa e PR C TATOTeHAMH
KAk Al
ANeMeHTa
[Ipocroe IIpeagnonaraerca cy- [Ipu 0OBIMHLIX VCJIOBHAX
BEIIECTEO | INECTBOBAHHE B KocMoce | Bogopon H, — raa, mo-
METAJITHYECKOTO BOLO- nofHO HTOPY H XJI0pY
poja ¢ 0OTBETCTBYIO- MMEeOMil By XATOM-
el MerajaanyecKoi HYIO MOJIeKYaY, 00paso-
KPHCTAJLTHYeCKOil pe- BAHHYVIO 34 CYET KOBA-
HIETHOMH ¥ 3JeKTPOHHON | JeHTHOH XHMHYecKoH
MPOBOJHMOCTHIO CBASH MeMx Y aATOMAMH
Crnomuste | B nogasnsaiomem Hob- C HekoTOPBIMM MeTaIa-
BEIeCTBA | IIMHCTEE COeJHMHEeHHH ¥ | Mu Bogopog obpasyer
BOAOPOAA CTENEHB OKHC- | TBEpJALIE coNlenofobHbIe
nenuns +1 (ranpumep, BEIeCTEA [IPEHMYILecT-
+1 =1 BEHHO HOHHOTO THIIA —
HCl) FHAPHAL], B KOTOPLIX HMe-
T CTeneHb OKHeJaeHna —1
+2 -1
(ranpumep, CaH,)

3uauenue [lepumoagnueckoro 3akona
u Ilepuoauueckoii cHCTEMBbI
. H. Menneneepa

Ilepuoanuecknii zaxkoH u Ilepuoguueckas cucreMma
II. H. Mengeneesa apaswT coboil TpuyM@ poccuiickoil xu-
muueckoil Haveku. IlogymaiiTe caMu, Belb BCe VUEHBIE, KOTO-
pEle 3aHUMAJIMCHL IIOMCKOM €CTeCTBeHHOI KJaccHu(HKAINN
XMMHYeCKHX 3JIEMEHTOB, HAXOJHUIHMCE B PABHBIX YVCJIOBHAX,
MMEIH OJHH U Te YHe HAVYHEIE NPeInoChLIKH I obobie-
Huda. [Touemy e HU ogHOMY U3 HUX, Kpome [, V1. Menpene-
eBa, He yaanock oTKpeITE [lepuoanueckuit saaxon?

OueBHAHO, 00BEKTHBHBIX OPEANOCLLIOK (HAKOILIEHHOTD
thaxTONOrHYecKoro marepuana, pabor npeaniecTBEHHH-
KOB, VYacTHdA B chbeajie XuMukoe B r. Kapiacpys, Ha KoTto-
poM mobenuaIHd HAed aToMHCTHEH) Obino mano. [lorpeGo-
BAJICH CYOBLEKTHBHLIN, JIMYHOCTHEIH (haKTOp, KOTOPBIA Y
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Ka)aoro U3 yueHsIX pasHei. J. M. Mengenees nmesn aH-
IHUKJONeAHYecKHe 3HAHUA, yMel 0006maTe (pakThel U BhI-
NBMIATH HA UX OCHOBe rumoressl. QueBUIHO, CIIpABELIHBbI
caoBa pyccroro xuMmuka JI. A, Uyraesa, cKkasaHHbIE HM O
II. 1. Menneneese: «['eHnanbLHBIN XHMHK, IePBOKJIACCHLIH
(pM3MK, NJIOAOTBOPHLIH HccIedoBaTeNb B o0JIacTH rHAPO-
AMHAMHEN, METEOPOJIOrHH, I'e0JIOrHH, B PA3/JIMUHBIX OT/Ie-
Jax XMMHYeCKOH TeXHONorduu (B3pbIBUAThIE BeIecTBa,
He)Th, VUEHHE O TOIUIMEBE) U ADYIUX CONpeNeNbHBIX ¢ XH-
Mueil ¥ (PHU3HKON IUCIUNINHAX, IMYDOKHMHA 3HATOK XMMH-
YeCcKO#l NMPOMBINIJIEHHOCTH M NPOMBIILIEHHOCTH BooGumie,
ocoDeHHO pYyCCKOM, OPUTHHAJNBHBIN MBICJIHTENb B 00JIaCTH
VUEHHHA 0 HAPOJHOM X03AHCTBE, rOCYJapPCTBeHHBIN VM, KO-
TOPOMY, K COMAJIEHUID, He CYIJAeHOo ObLJIO CTATh rocygap-
CTBEHHBIM YeJOBEeKOM, HO KOTOPBIM BHAEJ] M IIOHUMAJ 3a-
mauu ¥ OyayiurHoeTs Poccuu ayuine npegcTaBUTeNel Ha-
meit o(pUIUATBHOH BIACTH. ..

On ymen OsITh (huntoco)oM B XUMHUH, B (DU3HKE B JPYIHX
OTpAacJAfAX eCTeCTBO3HAHHA, KOTOPLIX €My NPHXOAHUIOCH
KAacaThCH, U eCTeCTBOMCIILITATENEM B npobaeMax (puiIoco-
(hiH, NOMAUTHUYECKOH SKOHOMHH M COIMOIOT A » ,

IloaTomy ocTaérea TONBKO HELOVMEBATE, modemy Hobe-
neBCKHil KomuTer, KoTophlit B 1906 r. B CrokroneMe us
ABYX KaHaumatyp — ¢panunysa A. Myaccana u pycckoro
II. 1. MeneneeBa — oTaaJj NpeanodyreHue QpaHIy3cKOMY
xHUMHEKY. OUeBHIHO, HEMAJIVIO POJib B aToM pemtedun Hobe-
JIEBCKOTO KOMHTETA CBIFPAJ TOT (baKT, UTO KAHAUIATYDY
A. Myaccana peiieuHyaa @paHnyackasa akajeMHa HavK,
a Il. 1. Menneneera — Axanemusa Havk I'epmannu. CTeijg-
HO npusHaTk, uTo . M. Menneneer, OVIVUHM NOYETHBIM
YJEeHOM II0YTH BCeX €BPONeHCcKHMX akajeMHil HAVK, TAK U
He Obl1 nabpan uneHoMm Poccmiickoil akagemun, xorsa fan-
JIOTHPOBAJICS B HEE He paa.

OueBHIHO, 3AKOHOMEPHO M CJeAVIONee HeJIOTHYHOe 110~
Begerne JIOHIOHCKOro KOpojleBCcKoro obiiecTsa, KOTOpoe B
1882 r. npucyaumno II. 1. Megneneesy menais lssu (npem-
IIeCTBEHHUK W aHaJoOr MelajH HobeJeBCKOro Jaypearta)
«3a OTKPBITHE IePHOJAHYECKNX COOTHOIIEHHI ATOMHBIX Be-
COB», a4 NATLIO FrogaMu nosske, 8 1887 r., a1o e 06mecTso
BPYYHIIO TAKVI) K€ MeIaJlb CBOEMY COOTEYECTBEeHHHKY
3. Heonenacy «3a OTKPBLITHE NePHOJWYECKOT0 3aKOHA
XHMHYECKHX JJIeMeHTOB» .
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hak mpU3HaHMe 3AcCHYI PYCCKOro XUMHKA nepej MHUPO-
BOIf HAYKOI coeiyeT OTMeTHTS CAeVIONInii haxT,

B 1955 r. rpynna aMepMKaHCKHUX XMMHMKOB BO IVIABE
¢ I. Cuboprom nonyumuia HoBbil, 101-i snemMeHT, KOTOPO-
MY B HecTh BeJm4aiimiero pycckoro xumuka JI. 1. Menge-
JeeBa eINHOAVIIHO IPHCBONJIA HA3BAHHE ¢ MEHIeIeBHIi» .

Ilepuoguueckuit saxkon m [lepuwoamueckasa cHcTeMa
. 1. MenneneeBa MO3BOJTHIIN:

1) yeraHOBHTE B3AUMOCEA3b MEMJY 3JIeMeHTAMH H 00h-
eAMHUTE UX 10 CBOMCTBAM;

2) pacmnoJo¥HUThL 2JIeMeHTHI B eCTeCTBEHHOI NocaenoBa-
TeJlbHOCTH,

3) 0DHAPYKUTE NEePHOIHYHOCTL, T. €. HOBTOPDAEMOCTh,
CBOMCTE 3JIEMEeHTOB M UX COeJUHeHHI 1 00'bACHUTE IIPHYH-
HY 9TOr0;

4) MCIpPABHTh M YTOYHUTH 3HAYEHUHA OTHOCHTEJIbHBIX
ATOMHBIX MACC HEKOTOPLIX 3JIeMEeHTOB;

D) MCTIDABHUTH M YTOYHHUTE CTEIIEHHW OKHCJIEHUA (BaJIeHT-
HOCThH) HEKOTOPLIX 3JIEMEHTOB;

6) npenckasaTk CYILECTBOBAHUE e1lé He OTKPBITHIX aje-
MEHTOB, OIMCATL UX CBOMCTBA, VKA3ATH IIYTH UX OTKPBLITHSA.

Tpuympom Ilepumoguueckoro 3axkoHa H llepuoguue-
CKOM CHCTEeMBLI SIBMJIOCH OTKPBITHE TPEX MNpejcKasaHHBIX
. . MenaeneeBsIM 2JIeMeHTOB — TAJININA, CKAHJNA U rep-
MAHUA., ITO MO3BOJNIO OJHOMY H3 M3BECTHBLIX duiocodoB
HazeaTk orkpeiTue I, 1. Menneneessim Ilepuoaunueckoro
3AKOHA HAVYHBIM MOJABUTOM, MOL0OHEIM HOABUTY ACTPOHO-
ma Jlepepbe, mpejckasaBuiero OpoMUTY ellé HeM3BECTHOM
naanersl Henrrya., [Touemy Tak aMOIMOHAIBHO XapaKTepH-
ayercd IMpelcKasaHHe pPyccKoro xuMmuka? 9To CBA3AHO C
OTKPBITHEM Hepeoro us npeackasadasx 1. H. Mengenee-
BLEIM 3JI€MEHTA IajJiJIufA, KOTOPBLIH OLLI OTKPHIT (DPaHILY30M
I1. 3. Jlekoxom ne Byaboapanom. 1. M. Menneneer, Baa-
JeBIIHUH (PPaHIY3CKUM A3BIKOM, IIPOYATAJN CTATEH 00 OT-
KPBITHH FAJIJIMMA, 4 3ATEM HANKCAJ MHCHMO IEPBOOTKDBIBA-
TEI ITOr0 IJEMEeHTA H VKA3AJl He TOJbKO Ha OIIHOKY
I1. 9. Jlekoka ne ByaGoapana (ToT ompejesns HeBepHO
ILIOTHOCTE TaJlJINA), HO M HASBAJ NPUYHHY 3TOH OmIMDOKMN
(obpazen rannana ObLT HEJOCTATOYHO OUHIIEH ).

Buausiil gunocody xumuu B. M. Keagpos nucan: «Mok-
HO IIpeJcCTABHTH INNepBOHAYANBHOE H3VMJIAeHHWEe, a4 BO3MOMK-
HO, Jake HerojopaHwe 10000 CTPOroro XMMHKa-aHAJIH-
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THKA, ecJii Obl 0H moayuui nogodbHbiil coer. Kak?! On B
ITapu:xe Aep:XHUT B PYKaxX HOBOE, OTKPHLITOE MM BelllecTBO,
HUKOMY OTOJIE He M3BECTHOE, BHAHUT U OCA3AeT ero, HaMe-
PAET M oNpejeadeT ero cBOMCTEBA Ha AaHAJIUTHYECKHMX Becax,
CJA0OBOM, ABIAETCH eQHHCTEEHHBIM B MHpe HccJeloBaTe-
JeM, HMeIHM e/l ¢ 3THM BellleCTBOM KAaK ¢ peajbHBIM
renom. M Bapyr kro-tro, Haxogsamuiica 8 Poccun, Ha pac-
CTOAHHH TBICAYN KHJIOMETpPOB OT ero jJabopaTopHuH, He BH-
IeBIIHH B IVIa34 HH KPYIIHHKH HOBOT'O BEeIllecTBA, COMHEeBA-
eTCHA B TOM, XOPOIIIO JH OHO OYHIIeHO, U, HE CMYIIAfACh, BEI-
CKAZLIBAET CBOM COBETEI, KAK 9TO CIeNIaTh» .

. U. Meupenees okasancda npas. I1. 3. Jlekok ne Bya-
DogpaH BHAJ €ro COBETY H COODIIMI HAYVHIHOMY MHpPY:
«fl nymaro, 4TO HET HYM/ALI HACTAMBATE HA HCHJIIYHTEIb-
HOH BasKHOCTH TeopeTHUYecKHX B3TnAmos r. Menpgeneesa
OTHOCHTEJNLHO IUIOTHOCTH HOBOT'O SJIEMEHTA » .

Ieepcrnit yuénsiit @, Hunscon, orkpeisimmii B 1879 r.
ckangui, npeagckasanasiil J[. M. MengeneeBniM Kak ska-
fop, MPUCIAJT eMY B IIOJAPOK HOBBIH MeTaJ, 4 HeMel KUl
vuénesiii K. A. Bunxiep, oTKpeIBIINI IpejcKasaHHLIN
II. 1. MenpmeneeBpIlM repMaHHil (3KACHIHMIIMYM), MHCAJ:
¢...IepHOIJHYHOCTE 3JIEMEHTOB TeM CAMBIM ‘_VJ-KE He 'HiioTe-
3a, oHa cTaja pakToM, H XMMHYeCKOe HccjeJoBaHue cie-
JIAJI0 HOBBIH, HEHMCYHCAMMO BAsKHBIH AT B AapPCTBO IMO3HA-
HHA»,

B zaxnwuenne npueenem caopa [l. M. Menneneesa na
ero cTaTeM «3aMeTKH M0 MOBOAY OTKPBLITHA FaJlIuA», B KO-
Topoi oH gaét copersl 11, 3. Jlekoky ne Byaboapany: «JTa
CTATEA [MOKA3BIBAET KAK MO0 HAVYHVIO CMEJOCTE, TaK W
MO yBepeHHoCTS B Ileproanueckom saxoHe. Beé onpasaa-
JI0Ch. JTO MOE HMA».

1. Oreperrne JI. H. Menpeneeesim Ilepunoguueckoro
saxona u coamanme Ilepuoguyueckoi cucremst. 2, Ile-
PHOTHYECKHI 3AKOH B CBETe VYeHHA O CTPOSHHH aTo-
ma. 3. [lepuognueckasa cucrema JI. H. Menneneera B
CEETe YYeHHA 0 CTPOeHHH aToMa. 4. 3aKOHOMepHOCTH
H3MeHeHHs CBOICTE ATOMOEB B NMEepHOIAX H IPYNIax
(rmasaeix noarpynnax). 5. Ilomoxenune sogopona B
Hepuoguueckoi cucreme /1. H. Mengeneesa. 6. 3ua-
yeane [lepmognueckoro zaxoHa u Ilepmommueckoi
cucremsl /1. H. Menneneera.
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1. Kaxne npeanocbUIKH ODOCIVKHIN OCHOBOH oTKpheITHA [le-
PHOAHYECKOTO 3aK0HAT

. 2. Kax 6un orepeiT [epuoguuecknii saxkon?

3. Kax namensanace popmynuposka [lepuogutieckoro saxona
0 Mepe pasBUTHA HAYKH?

4. B uém (puavyeckKHil CMBICI: a) NOPALKOBOIO HOMepa aJe-
MeHTa; D) HoMepa mepMojia; B) HoMepa rpynmnbi?

5. K&]{ HA OCHOBe CBE,ELEHH]'-'I O CTpOEHHH ATOMA MOMHO Dﬁ']:.‘.-'-[ﬂ-
HHTE 3AKOHOMepHOCTH B HIMeHeHHH CBOICTE 3JIEMEeHTOE IO
nepHogaM H rpynmam?

6. Kax coornocarca cnosa [, M. Mengeneesa: «[leproguuecko-
My dakoHy Oyayiiee He FPO3HT PaspyIIeHHeM, 4 TOJIbKO PasBH-
THEe H HAACTPOIKH 00emIaTea» — ¢ COBPEeMeHHBLIM COCTOSHH-
em Ilepuogueckoro sakona 1 [lepunoguyueckoil cucreMe1?

7. Ilouemy emogopon zanuMaer B [lepuognueckoll cHcTeMme
ABOHCTBEHHO NON0MKeHne?

8. Hazpanusa KaKHX XHMHYECKHX 3JI6MEHTOB B Tabiauue
1. . Mengeneepa ceasansl ¢ Poccneil u pycckamna?

9. OrHMONOrHYECKMMH HCTOYHHKAMM HA3BAHMI OoabITHH-
cTBa XHMHYecKHMX snemeHToB B Tabmuue J[. M. Mengeneesa
MOCAVACHIN: CBOHCTBA I[IPOCTBIX BeIIECTB, O00Pa30BAHHBIX
aeMeHTaMH, I‘EpDH I‘IIIE‘-IECKHK MI‘![]JDB, HA3BAHHA HEEECHHK
Tam, I‘EDPPEIZI}HT{ECRHE HA3BAHHA, MMeHd BEJHKHX }“IéHLlX.
[IpueeguTe NpHMephl HAZBAHHI TAKHX 2JeMEHTOB, MCIOOIb-
8y#a soaMoykHocTH Hutepuera.

10. IlogroToBkTe coObBIIeHHe O KHIHA W JeATeNLHOCTH
. H. Merpeneesa, HCIONL3YyA PasiHdYHBIE HCTOYHHEH HH-
ropmMannn.
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§ 3 HNoHHag xuMmuueckKas CBA3b

B Ilepuognueckoil cucreme 1. M. Menneneesa ocobHA-
HKOM CTOAT 5HH.I‘OPO,E[HHE rassl. 910 VHHEKAJBHEIE XHMMHAYE-
CKHe 3JIeMEeHTRI, TAK KaK Jaxe B CI]{JDME opocTOoro Belle-
CTBA OHHM CVYIIECTBYIOT B BHJE OTHEJILHBIX ATOMOB, HE CBA-
3aHHBIX ApPYT ¢ aApyroMm. HekoTophie XMMHMKHN 0 CHX TOP
3ATPYAHAIOTCHA OTBETHTE HA BOIpPOC, KAK pacCcMaTpPHBATE
MX YACTHILI B IIPOCTOM BEIIECTBe: TO JIH Kak cBODOIHBIE
ATOMEI, TO JIH KAK OJHOATOMHEIE MOJIEKYVJIEL. AHnaloruyHo
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HeT 0JHOZIHAYHOI'O MHEHHA U 0 TOM, KAKOH THUII KPHUCTAaJ-
JHUYeCKO peméTHH XapaKTepeH [JA MNPOCTEIX BellecTE,
obpasoBaHHBIX 3THMH saeMedTamMu. [lo pusnueckum cpoii-
CTBAM 9TO BELIECTBA ¢ MOJEKYIADHBIMHY KPHCTALIHYECKH-
MH pemrérkaMu. A no coerasy?.. Beib cHIbl MeXMOJMEKY-
JAPHOTO B3aMMOJEHCTBHUA, VIEpPKHBAKIIHE YACTHILI B
KpHCTAJIaX, AeHCTBYIOT MeXK/Ay ATOMAaAMH.

ITouemy e aTombl 6IarOPOAHBIX MA30B TAK CAMOIOCTA-
rounbl? Ha ocHOBaHMM aHAIM3a NOJI0KEHHA O1aropoJHbIX
razos B [lepuoguuecKoil cicTeMe BEI CAMHE MOMKETE HABBATE
IpPHYHHY aTOoro. Beé gemno B ToM, 4TO ATOMEI BIATOPOAHBIX
ra3oe HMEKWT J3AGePWEHNHLIL BHEWHUL INeKMPOHHBLIL
caoil, Ha KOTOpOM ¥ aTOMAa T'eJIHA HAXOJATCA JABA JIeKTPO-
Ha, a4 ¥ ATOMOE OCTAJBHEIX 3JIEMEHTOE — IIO BOCEMb.

ATOMBI BCeX APYIHUX XHMHYECKHX 3JI€MEHTOB CTDEMAT-
cA NpHoDpecTH HMEHHO TAKVI0 YCTOHUMBYH 3JIEKTPOHHYIO
KOH(IHUIypanuiio B JA0CTUTAKT aToro JAub0 B peayiakTare
npucoeduHeHUA PIEKTPOHOB OT APYIHX ATOMOB (KaK BEI,
OYeBHIHO, 3HAETEe, TAKON Mpollece B XMMHUK HA3bIBAKOT 60C-
cmanoséaeHuem), Tudo B peayabTaTe omoayiu CBOMX 3JEK-
TPOHOB ¢ BHEIIHETD YPOBHA APYIHM ATOMAM (Mpollece oK uc-
AeHuA). ATOMBI, TPHCOEJIHHHBIIHE YVIKHE 3JIEKTPOHBI,
[IPEeBPAIIATCA B OTPHIIATEIBHEIE HOHEL, HJIN @HUOHbL.

AToMel, OTAABIIME CBOHM 3JEeKTPOHBI, NPeBpallalTcH
B I[MOJOMHTEeJIEHBIe HOHBI, HJIH KAMUWOHBL. ME}KIIY KaTHO-
HaMH M AHHOHaAMH BO3HHMEAIT CHIEB 3JIEKTPOCTATHYECHKO-
ro NpUTAMEHHA, KOTODBIE H VIEDIKHBAIT UX APYT OKOJO
ApYra, OCYIIECTBJAA TeM CAMBIM UOHHYK XUMUYECKYIO
CcEAIb.

.
HouHana XxuMHYeCKANA CBA3b — 3TO CBA3L 34 CUET

* AIEKTPDOCTATHYECKOTO MNPHTHMEeHHA MedIy Ka-
THOHAMH M aHHOHAMH, B KOTOpDBIE IIpeBpaliawT-
CHd aAaTOMBI B pPe3VJbLTATE OTHAYH M HOpHCcOoeIHHe-
HHUA JNIeKTPOHOB.

Tarx kaxk KaTHOHBI 00pPa3YVIOT NPEMMVIIECTBEHHO ATOMEI
METAJNJI0B, 4 AHHMOHBI — IPpEHMVILIECTBEHHO ATOMBI HEME-
TAJIJIOB, TO JIOTHYHO CAEJNATh BBIBOJ, YTO STOT THI CBA3H
XapaKTepeH IJf COeJUHEHHIT, 00pasoBAHHEIX THITHYHLIMHA
MeTaJIJIAMH (LI[eJTOMHBIMHE M IIEJOYMHO3eMeJIbHBIMH) M TH-
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NUYHBIMH HeMeTaJdjaaMu (ra-
JOreHAMH, KHCJIOPOIOM).
KnaccuyeckuM HpHMepoM
BellleCTB C HOHHOHI CBA3LIO AB-
JHIOTCH TrajJoreHHJAbLI 1 OKCH-
AbI IIEJOYHBIX M IIEI0YH03e-
MeJILHBIX MeTaLnos (puc. 6).
@ + 26 — Cxemy oOpasoBaHHA HOH-
HOH CBA3HM MEMXIY ATOMAMM
HATPUA # XJOopa MOMHO

Puc. 6. Cxema obpasosanud NpeACTaABUTE TAK:

HMOHHOH CBAZH MeXIV KalbIIH-

eM H KHCJIOPOIoNM Na. + Ol —s Nat =Cl= -
[ [ rd ] *

HB& DHSHOHMEHHG 3apAXeHHBIX HOHA, CBA3AHHBIX CHJIA-
MH 2JIEKTPOCTATHYECKOro NPHUTHKeHHA, B3aHMOJIelicTBY-
0T ¢ APYTEMH NPOTHBOMOJIOMHO 3aPAMKEHHBIMHE HOHAME.
B peayawsrare 00pas3yoTesa KPHCTAIHYECKHE COeJHHeHNH,
HOTOpBIE XapaKTepH3YVITCHA NPaBRJBHBIM DACIIOJIOMEeHHNEM
TeX YacTHI (B paccMATPHBAeMBIX BBIIIIe NIpHMepax —
HGHOB}, H3 KOTOPBIX OHH COCTOHAT, B CTPOT'O DHPEEEHéHHbIK
TOYKAX [IPpOCTPAaHCTEA.

BemjecTsa ¢ HOHHBIM THIIOM CBA3H UMEIOT WOHHBLE KPU-
cmanaudeckue pewémreu (puc. 7). Takue coeguHenus
npejcrasaaioT coboil TBEpALIe, NPOYHEIE, HelleTy4le Belle-
CTBA C BLICOKMMH TeMIepatrypamu mnnasnenus. [Ipu o6sru-
HEIX YCJIOBHAX KPHCTAJJIEI TAKHX BellleCTB JIEKTPHYeCKOor'o
TOKA He NpOoBOOAT, 4 PACTEOPEI M PACILIABBL OoNBLIIHHCTRA
HOHHBIX COBIHHEHHH — OpeKpacHbIe JIEKTPOJIHTEIL.

Puc. 7. Xnopug HaTPpUs — BeliecTBO ¢ HOHHON KpUcTaLInuecKoil
Pemeérkoi
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Bemeccraa, HMelnHe HOHHEIe¢ KPHCTAJNJIHYeCKHe pe-
IMETKH, XpyvinkH. Ecnu nonslrareed nepopMHUPOBATE TAKYEO
KPUCTALIHYECKYIO PEIIETKY, ONUH U3 CJI0ER eé OyaeT NBH-
raTbCH OTHOCHTENBHO APYroro 0 Tex 1nop, NoKka oJiHHaKOBO
zapAKeHHble HOHLI HE OKAMYTCHA APVI NPOTHB Apyra. 9TH
MOHBI CPa3y HAYHYT OTTAJNKHMBATLCSH, M PEIIETKA pa3py-
muTes. OTewa ¥ XpYIKOCTE HOHHBIX cOeJlNHEeHHI.

HonHble coefMHeHUA — 9TO He TOJbKO OMHApDHBIE CO-
elHHeHHA INeJOYHBIX H II_IéJIDT-IHOBEMEJ'IhHLIX MeTaJlJl10B
(puc. 8, a). ro TakKe coefMHeHNUs, 00PA30OBAHHEIE TPEMA
u Bosee anemednTaMmu (puc. 8, 6—=2). Bul 6e3 Tpyaa cMoikere
nepedyHcjiiniTh HX. IJro Bre conH RHCJIDPDﬂCO,ILEpJHﬂLL[HX
KHCJIOT, 4 TAKMe MMJAPOKCHALI IeJOYHBIX M INEJIoYHo3e-
MeJbHBIX METAJLIOB.

H B zarkawuyeHHe NPHUBeIEM KJIACCH(IHMKAIMI HOHOB II0
PA3HBLIM IIPU3HAKAM:

1) no cocmasy pasnuuawTt npocmuie (Na*, Cl-, Ca?")
u cnosxcnovie (OH-, SO NH}) nonsi;

2) no 3naky 3apada pasnIU4YaAOT NOLONCUMELbHBbLE
wonst, nan kamuonwst (M**, NH;, H'), un ompuyamens-
Hble wonbt, i axHuonst (OH , aHMOHBI KHCIOTHBIX
OCTATKOR).

Beé B oxkpykaomeM Mupe oTHocuTeabHo. To ke camoe
MOKHO CKa3aTh 1 00 HOHHOH XuMHYecKoll ceasu. Coegune-
HUII ¢ HOHHBIM THIOM XHUMHWYeCcKOH CBA3H BeckMa OorpaHH-
YyeHHOEe KOJHYecTBO, HO JaKe B HUX YHMCTO MOHHOH CBA3H
He Habaogaercda. Tar, HaAanpuMep, He CYLUIECTBYHOT «4YM-
CThI€» MOHBI HATPHUA W XJiopa ¢ saapajgaMu +1 u —1 coorser-
creeHHO. HeTuHHEINA 3apaa oaTHX HMOHOB cocraBaser +0,8
u —0,8. CinegosareibHo, Jaske B COeJHHEHHAX, KOTOpPhIE
pacCMaTpMBaAKTCH KAK HOHHLIE, B HERDTDpDﬁ CTelleHH IIpo-
ABIAETCA KOBAJEHTHLIN XapaKTep CBA3H.

Pue. 8, BemecTBa ¢ MOHHBIMH KDPHCTATHYECKHMH DelISTHKAMMN;
1 — KAMEHHAA CONb (Xmopum HaATpHA); 0 — KAIRIHT (kKapboHAaT
KAMBIIUA); & — MeIHEIH KYIOPOC; 2 — HAPOKCHI HATPHA
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¥ HaKoHel, OTHOCHTEJbLHOH HCTHHOH ABJIAETCH VTBEDHK-
JeHHe O TOM, YTO HOHHAA CBA3E — 3TO Pe3yJbkTaAT B3aMMO-
AeHCTBHA TUIHYHBIX METANIOB ¢ THIHYHBIMH HeMeTaJ1a-
mu. Hanpumep, conm aMMoHMA, 00pas3oBaHHBIE 334 CUET
HOHHOHM CBAZH MEXJIY KATHOHAMH AMMOHHA X AHHOHAMHK
kucaorHoro ocratka (aanpumep, NH,Cl, NH,NO;), nmeso-
e MOHHYIO CBA3bL, COCTOAT MCKIWYATEIEHO U3 HEMeTAaJI-
JIOB. AHAJIOTrMYHO COCTOAT M3 MOHOB COJIH OPraHHYecKHX
ocHoBaHuit — amunos, Hanpumep [CH,NH,]'Cl", xora B
HX COCTABE HET METAJLIOE.

1. Bararopoausie raisl, 0COGEHHOCTh CTPOEHHA HX ATO-
moB. 2. IIpomecchl BOCCTAHOBICHHA H OKHCICHHA.
3. Katnonsl u annoHsl. 4. HoHHaa XUMHYECKAS CBA3D.
5. CxeMmsr 00pa30BaHHA BeNECTE ¢ HOHHOH XHMHYe-
CKOil cBA3b10. 6. HoHHBIE KPpHCTANAHYECKHE DeIIETHH.
7. IlpuMepsl BelIeCTE ¢ HOHHBIMH KPHCTAJJIHYECKH-
MH PeméTEAMH H HX cBoilictBa. 8. Kinaccnduranua
HOHOB: TI0 COCTABY (IIPOCTHhIE H CJIOMKHBIE), 0 3HAKY
zapana (KATHOHBI H AHHOHEI).

L ] I E A BN EE N ERERNEEEEEERENNENERERSSENN-RENESHS.EHNH-EHRH;ESH;NHNEHNRHSEH;NH;N'

1. ITouemy BuaropogHbie ra3sl paHblle OTHOCHIH K HYJEBOH
rpynne [epuoguueckoit cucremsi? [Mouemy ceifiuac ux orHo-
car Kk VIII rpynne? Kakune Metanisl HaselBawoT OIaropogHbl-
mu? [ouemy?

2. lMogroroesre coobuienne Ha Temy « Hueprabie man Gaaro-
ponHEe? s, HCIONB3YA BoaMo:kHOCTH MHTepHETA.,

3. Kakyio xEMHUYeCKVIO CBA3bL HASKIEBAKT HoHHOI? Kakos me-
xaausm eé obpasopanuAa? MoMHO JIH FOBOPHTE O «9HCTOMH»
nouHoii ceasu? [Houemy?

4. Yro rakoe karHonbl? Ha kakue rpynns 1endaT KATHOHBLT?
5. Uro rakoe agnonei? Ha Kakne rpyinel JeaT aHAOHB?

6. HD‘{EM}? OIpPpHHATO J8JHTH HOHBLI HA THAPDATHDOBAHHBIE H HE-
FHEPETHPDBEHHHE? CraseiBaeTca 1M HAIHYHE I'H,I[pB.THDfI
oboJIouKH Ha cBoiicTBax MoHoB? Kakyw polb celrpaau pyc-
ckue xuMukl Kabnykos 1 KHCTAKOBCKHHA B PA3BHTHH Hpej-
CTaBJeHHH 00 MIeKTPOJNHTHHECKOH JUCCOMMALIMH, ¢ KOTOPLI-
MH Bbl 3HAKOMIJIHCE B KYPCe OCHOBHOH LIKO/ILI7
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7. Yro Takoe kpHcTanandeckas pemerxka? Yro rakoe HoHHAR
kpHeTananueckan pernérka? [IpueegnTe npHMeps! BEMIECTE ©
HOHHOH KPHCTALIHYECKOH pelIeTKoH.,

8. Kakumn puauyecKMMH cBOHCTBAMH XaPAKTEPH3YVIOTCA Be-
LIECTBA ¢ HOHHBIMH KPUCTANIHYECKHMH pemérkamu?

9. Cpean Bemects, dopmynm xoropeix: KCl, AlCL;, BaO,
Fe,04, Fe,(S0,);, H,80,, C,H,ONa, C;H,ONa, SiO,, NH,,
OHpegennTe CORAHHEHHA ¢ HOHHBIMH KPHCTALINYeCKHMH pe-
IMeTKAMH.

e 900

10. IlogroroesTe coobIieHEHe O PONH HOHHEBIX COEJHHEHHH B
HEeXHBOH OPHPOJEe H B HHSHH YeJI0BeKA, HCMOJIL3VA pasaHt-
HBIE HCTOUHHEH HHQOPMAITHH,

KoBajleHTHaAa XUMHUUYeCKasd
§ 4 CBf3b

BeinecTs ¢ HOHHOH XUMHYeCcKO# cBA3LI0 HeMHoro. ['opas-
o DOJIBINe BeIlecTB ¢ KOBAJIEHTHOH XMMHUUYeCKOol CBA3BID,
YyTO JEerko odbAcHUMO. Benks MHp OpraHMuecKHX BellecTs,
KOTOPBIX HacuHTEIBaeTcA Gosee 25 MJIH, IOCTPOEH NIPEHMY-
I[ECTBEHHO 3a CYET KOBAJeHTHOMH cBAsn. OMHAKO 1 B MHpe
HeopraHudecKHX (MHHeDAIBHEIX) BEIIECTE 9Ta XHMHUYecKad
CBA3bL BCTPeYaeTcs JOBOJBHO 49acTo. B KOHIle KOHIOB Jaxke
MOHHVIO CBA3E MOMKHO CUMTATE KpallHMM cayvuaeM KoBa-
JIEHTHOH NONApHONH XMMHUYecKoil cBaszu. ClemoBaTellbHO,
KOBaJIEeHTHAA CBA3bL — 2TO Npeobiiafaloliasn, INIABeHCTBYIO-
Iafd XUMHUYeCKad CBA3bh B MUPe XUMHUUECKNX BEI[eCTs.

A kak ofpasyercsa sTa XuMHYecKaa cBaAzs? B cayuae
MOHHOI XMMHUYecKO CBA3M aTOMBI OJJHOTO 3JIeMeHTa OTAa-
OT CBOH 3JIEKTPOHBI, ATOMBI APYTHX — IPHHHMANKT HX,
IpH 3TOM ODpAVIOTCH NOJOMHTEIbHEIE H OTPHIATEILHEIE
HOHLI, KOTOPLIE 3a CUET 3JIEKTPOCTATHYECKHUX cuj obpaay-
0T HOHHOEe XHMHUYeCcKoe coeJHHeHHe.

A Kag HelTpaJbHbIe ATOMEI VISDIKHBAIOTCHA B OJHOM Be-
mectee? Kakoep Mmexanuam ofpasoBaHNs KOBaJEHTHON XH-
MHUYecKoH cBA3n? PaccMOTpHM ero Ha IpHUMepe MOJIEKYJIbI
Bogopoza H,.

ATOMEI BOJAOPOAA CTPEMATCA OBITE HOXOMHMHE HA ATOMEI
OaaropoHOro rasa rejins, BHEIIHHWIT aJIeKTPOHHBIH cJI0il
KOTOPOTO COAepP:KHUT ABa ajlekTpoHa. Ecamu aroM BoJopoma
BCTPETHTCHA € ATOMOM MeTajja (Hanpumep, HIEJOYHOTO

27
’F-"_



WJIH MIEeI0YHO3eMe/IbHOI0), TO ATOM MeTAaJLIa HepejacT aTo-
MY BOIOPOAA 3JIEKTPOHBI ¢ BHEIMIHErND JIEKTPOHHOI'O CJ0HA,
HM... BOSHHKHET MOHHAA XUMHYeCKAs CBA3b, obpasyiorcs
rUApUALl, HallpUMep:

1e

—
Na’+H? — Na*H-.

(Kaxos xapaxmep kpucmaiiuyeckol peuwémixu if amux
coedurenuit? Rakumu puszuneckumu ceoiemaamu oHu o0-
anadawm?)

HNpyroe neno, ecCiy BCTPEYATCHA IBA OJHHAKOBBIX ATO-
ma Bojopoja. B aTom cayuae npodiiemy 3aBeplieHndA BHeI-
HEero sJeKTPOHHOrO CJ0s 9TH aToMbI OYAYT peliaTh Ha ma-
PHTETHBIX HAYANAX — IIPOCTO-HANDPOCTO O0BEIMHAT CBOK
9JIeKTPOHBI, CAeNaloT UX ofIuMH, T. €. CO3AaAVT 00LIYIO
aneKTpoHHYIO napy. Ilpu arom aseKkTpoHHBIe oblaKa MK
opbduTany (0U4eBHMAHO, Bbl He 3a0BLIH, UTO V BOAOPOIA 3TO
1s-opbuTanu) nmepeKpowTCA, M B NPOCTPAHCTBE MeXIV
ApaM# JIBYX aTOMOB BOAOPOJA BO3HMKHET HeKOTOpad [1o0-
MOJHUTENbBHAA ANEeKTPOHHAA I[LIOTHOCTE — OTPHIATENb-
HBII 3apAM, CTATHBAIOIIHI MOJOMHUTEIBHEIE A1PA BAAUMO-
JeHCTBYIOUINX ATOMOB:

H- + -H — (HCH) wan H—H.

Conmxxenne agep Oyaer NPOHUCXOAUTE IO TeX NOP, MOKA
CHIBI MeXBEANEPHOTO OTTANKHMEAHHA HE 'ﬁ}",ﬂ?T YVpaeHOBeLe-
Hbl CHJIAMY HPHUTHMEHNA K 0011el aTeKTPOHHON ILIOTHOCTH.

Tak obpasyercsa KOBaJIeHTHAA CBA3L BO BCEeX JBYXaTOM-
HEIX MOJeKYJIAX MNPOCTEIX BellecTB (GﬂHHapHaH B MO-
nexynax ranoresos F,, Cly; Tpoiinas B Mojekynax asora

N, u ap.): o
:Cl' +.Cl: — (CL/CL mam C1—Cl,
N+ Ni—> N'N uam N=N.

HMHM olnpejejieHHe MOHATHA <«KOBAJeHTHaAA XHMHYe-
CEaA CBA3b?.

KopajleHTHAA XHMHYeCKAS CBA3bL — 3TO CBA3b,
BOZHHUKAIIIAA MEeXJy aToMaMi 3a cuér obpaso-

BAHUA ODIIMX JIeKTPOHHLIX ITap.
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AHanmOruuHbIE MexXaHusMm o00pasoBaHUA KOBAJEHTHOH
XUMHUYECKON CBA3H HHﬁJIEO,ﬂ&BTGH H MeXIy aToMaMH pa3-
HBIX 3JIEMEeHTOR, HAIpUMeED:

H- +-Cl: — | HiCL: man H—Cl,
H  nnn H—Cll—H.

T

> H

HeTpyaHo 3aMeTHTB, UTO TAK Ke, KAK M B caydae obpa-
30BAHHA KOBAJEHTHOH CBAZH MEMIY aTOMAMH OJHOI'O 3je-
MEHTaA, XHMHYeCHAdA CBA3db MedOy aTOMaMH pasHBIX aJle-
MEHTOB OcyllecTBiasercss 3a cuérT obpazopaHMA oOHIMX
anekTpoHHBLIX nap. Ho Beé ve trak npocrto. llapurera mex-
Ay aTomMmaMH B 3TOM Cciay4dae He ﬁ].i',[[E"I‘, TAK KaK Ha4dYHHAaAeT
NpoABAATLCA ocofasd XapaKTEPHCTHKA XMMHYECKHX aje-
MEHTOB, HadblBaeMasd aJeKTPooTpHIlaTeIbHOCTHIO (D0).

DIeKTPOOTPHIATEIBHOCTEI0 HA3BIBAKT CIOCO6-
HOCTE ATOMOB XHMHYeCKHNX 2JIEMEHTOB CMellATE
K cefe o01iHe a/IeKTPOHHEIE NTaP5I.

Bayguelimmne HemeTasJIBl 0o yeHJIeHHIO HX J0 MOMKHO
PaCIOJIOMHTE B CHASAYIOIHNHN pAL:

H—C—S—Br— N *»Cl— 0—>F.

LY
Ed

JAeKTPOOTPHIATEIBHOCTE BOIDACTART

Tax kak pasHble ajieMeHThI 06aagawT pasHoii 0, To 06-
Iafd aJeKTPOHHAA [Iapa OKa3hIBAETCHA CMEIleHHOH B CTOPO-
Hy OoJiee 3/IeKTPOOTPHIIATENBLHOIO 3JleMeHTa. B peayaeraTe
Ha aToMeé TAKOT0 aJeMeHTa obfpasyercsa dYacTHYHBIH OoTpH-
ATeNbHEIH 3apan (ero oboznauawT 6—). CoOOTBETCTBEHHO
HA ATOMe MeHee 3JIEKTPOOTPHMIIATEe]LHOrO 3JIeMeHTa BO3-
HHEKHET TAKOH e YacTHYHLINH, HO ViHe IOJOMHUTeNbHBIH
aapax (ero obozHauawT 6+). CrenoBarensHO, 10 JUHHH KO-
BAJIEHTHOH CBA3M BO3ZHHMKHET JIBA IOJKCA — OTPHLATENE-
Helif ¥ monaoxuTenbHbIil. IToaTOMYy TaKyI0 KOBAJNEHTHVIO
CBA3bL HAZLIBAIOT noaapHoil. KoBaTeHTHYIO CBA3L MY
ATOMAMHE OJHOTO XHMHUYECKOT0 3JIeMeHTA HAZLIBAIOT HEeno-
AAPHOL, TAK KAK B 3TOM CJIyyae 3apsa0B-IOJI0COB I10 JIH-
HUH CBA3H He BOZHUKAeT.
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B paccMOTpeHHBIX NPUMepax JJIfA MOJIeKYJ XJI0OPOBOJO-
poxna 1 Merana ¢sasu H—Cl u C—H ssnsaoTca KopajeHT-

HBIMH IMOJMADHBIMHA.
Bt

H
& & &+ | &
H—-Cl H-Cq«H
R (PR
a D H

Tak Kak KOBaJleHTHad XMMHYECKasdA CBA3b B JIHHeHHON
MOJIEKYJIe XJIOPOBOJAOPOAA MONAPHA, NOJApHOI OyaeT | ca-
Ma MoJiekyiaa. B Hell HMeOTeA [BA IPOTHBONOJIOMHO 3apH-
JKeHHEIX II0JICA, [M03TOMY TAKHe MOJIEKYJbl HA3BLIBAIOT
Junonamu. A BOT MOJIEKYJIA METAHA, HECMOTPSA HA MOJIAP-
HOCTh Kamgoil us ceazeil C—H, B menom HenmonapHa. ITO
CBAZAHO € TeM, 4TO MOJIeKYyJa MeTaHa HMeeT TeTpasjpuye-
CHOE CTPOeHHEe H II0JAPHOCTH BCEX CBA3ell B3aMMHO KOM-
neHcHpyeTesd.

Orciofa ciefyeT BaXHbBIH BLIBOJ: NOAAPHOCHLL MOACKY-
Jbl 3asucum om NOAAPHOCMU €8A3€ll U om 2eoMempuie-
CKO020 cmpoeHUs.

Tak, MoJeKyJsl BOJAbI, HMEWIIHE YINIOBOE CTPOEHHE,
npeAcTaBIAIOT cob0OI IHITONH.

o -
P S
H H unmm +

MOJ‘IEKYJIH JKe VIVIEKHCJIOro rasa, MMerllne JUHeiiHoe

CTpOEHUE, HECMOTPA HA BBICOKVI NOMAPHOCTE ABOHHOI
ceazu C=30, HeNoJIAPHEL.

0&C30

B paccMmoTpeHHBIX BhIIIe npuMepax ofpasoBaHns KoBa-
JIEHTHOI CBSA3H KasKAblil M3 aTOMOB IpegoCTABHI B 0610
ANEeKTPOHHYID Hapy no ojHoMy ajgextpony. Takoil mexa-
HH3M 06pa3oBaHUA KOBAJEHTHOI CBA3H HA3LIBAIOT 0O MeH-
notm. OQHAKO CYIECTBYET H APYroil MexaHM3M: OJHH H3
aroMoB o0nagaeTr cBODOAHOMI 3JIeKTPOHHOM Napoi (eé Ha3bl-
BAIOT HeNoJAeJEeHHOIl) 1 nepefaéT eé B obllee NoJAbL30BaAHHE
¢ APYrUM aTOMOM, ¥ KOTOPOTo MMeeTcA ceobogHadA (Imycrad,
BaKaHTHafA) opbuTank. IlepBelli aToM HA3BIBAKOT JOHO-
pom, a Bropoii — axuyenmopom, Takoit mexanuam obpa-
30BaHMA KOBAJIEHTHOI CBA3H HA3LIBAIOT COHOPHO-AKY€EN-
MOPHBLM.
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JOHOPHO-AKIENTOPHEIH MEeXaHH3M BOZHUKHOBEHHA KO-
BAJIEHTHOH CBA3HM paccMOTPHUM Ha npumepe obpasoBaHuA
KaTHOHA AMMOHUA:

H H T
H:N: + OH* — |HIN'H
AMMHAE KATHOH KATHOH
BOAOPOAA aMMOHHA

HIH
H,N: + OH* —> NHj.
JOHOD AKIenTop

KnaccunduumupoBaTs KOBAJIEHTHYIO CBA3b MOYKHO:

1) mo mexanusmy obpazoBanua — oOMeHHBIH B TOHOpP-
HO-AKIENTOPHBINR;

2) no NoJIAPHOCTH CBA3H — KOBAJIEHTHBIE HENOJIAPHLIe
M KOBAJIEHTHBIE MOJAPHbIE CBA3H;

3) 1o KpaTHOCTH — OJWHAPHBIE, NBOHHLIE W TPOHHLIE
KOBaJeHTHBIE CBA3H.

Tax kak pesyiasTaToM o6pasoBaHHA KOBAJEHTHBIX CBi-
3ell ABIAETCHA BO3HHKHOBEHHE MOJIEKYJI, A TAKAafA CBA3b
npeobrasaeT B XMMHYECKOM MHpe, TO OIPOMHOe KoJauue-
CTBO BEeIIeCTB HMEKT MOJEeKYIAPHOe cCTpoeHne, JTO MOYTH
BCE OprafHfYecKHe cOelHHEeHHNHA, Bee raskl, MOJaBIAIOIIEe
DOJBINIMHCTEBO JKUAKOCTEH M MHOTHe TBEDJALIE BellecTBa.
OnHaKo M rassl, U MHIKOCTH IIPH ONpPeIe/IEHHBIX YCJIOBH-
AX (BRICOKOM JABJIEHHUM, HU3KOH TEMOEDATVDE) MOMHO e
PeBecTH B TBEPJ0Oe KPHCTAJLJINYEeCKOe COCTOAHHe.

Jnsa BemecTB ¢ KOBAJIEHTHOM CBA3BID XapaKTepHBI JBA
THUIA KPHCTAJLIMYECKHX DEUIETOK — MOAEKYAAPHbLE U
aAmomHbLe.

B vanax MonexynapHutx Kpucmaaiuveckux peuémorx
PACIOJIATAIOTCH MOJEKYIkl, 00pa3soBaHHBIE 34 CUET IIpOd-
HBIX KOBAJIEHTHBIX cBA3eli. Mexay MonekyaaMu JeiicTBY-
10T ciaabble CHJBI MEMMOJeKYJIAPHOIO NPHUTH:KeHuA (MX
HABLIBAKOT BAH-JEP-BAAILCOBBLIMH), & I[OTOMY BellecTBa
¢ MOJIEKVIAPHBIMH KPHCTALIHYECKHMH pPEHIeéTKaMH He-
IIpoOYHEIe, JerkonnaBkue, geryuue. MolekynapHbie KpH-
CTA/IHYECKHEe PeIlIeTKH HMeT rasbl M KHIKOCTH B
TBEPIOM COCTOAHHH, KPHCTALIHYECKHH HoJ, cepa, Delbli
(pochop, yraekucasii ras (puc. 9), GonbmIMHCTBO OpPraHM-
YeCKHMX coe/lHHeHHI,
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Puc. 9. ¥Yroekucaelii raz — 370 BEUIECTEO ¢ MOJeKYJIAPHON KpHCc-

TANTHYECKOH PeIIETKOH

Puc. 10. Anmasz — BemiecTBO ¢ ATOMHONH KPHCTALTHYECKOH peInéTKoil

3a cuéT KOBAJIEHTHBIX CcBAZel MoryTr OvITh 00pasoBaHBI
BelllecTBA He TONBKO MOJEeKYJIAPHOro, HO 1 ATOMHOTIO CTPO-
EHMHA, T. €. BelllecTBa C AMOMHOI Kpucmaiiuwecrkoil pe-
Wwémuoil, B y3lax KOTOPOH pACHOJATAKTCHA OT/AelbHBIE

Anmas 10
Kopyug
Tonaz
KEpapn
Oproxnas
ATaTHT
PoaoopHT
Kansmut
I'une
Tanbk

Puec. 11. Hlrana
Teépgocti Mooca

= oba G e o~ 00 WD

A
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aromsl, [IppMmepom BemecTE ¢ TAKUM
THIOM KPHCTANJIHYECKHX PeIlIeéToK
MOT'YT CAVHKHUTE AJLJIOTPONHBIE MOJH-
(UKALMA YIJIepoia, U B [IePBVIO ove-
pens anma3s (puc. 10).

Heobrruaiinaa TBépmocTh ajma3za
10 IIKAJe TBEPAOCTH BellecTB (oHA
HazbpIBAETCH INKAN0H TEREprocTH Mo-
0ca) OLlEHEHA CAMBIM BLICOKHM 3HA-
yeanem — 10 (pue. 11). Bnarogaps
BBEICOKOH TBEPAOCTH AJIMAS MHCIOJIb-
3VIOT [JIfl H3TOTOBJIEHUA MIH(OBATIE-
HBIX MHCTPYMeHTOB, OVpoB, CBEpJ,
CTEKJIOPE30B, X0TH B CO3HAHUHU BOJIb-



Pue. 12. AnMassl yEPAIIAIOT KOPOHEL: @ — G0ILINAA UMIIEpATOPCKAA
ropoHa Poceniickoil mMnepun; § — xopora Bputanckoit nMoepun

HNIHHCTEA JIIDﬂEﬁ — aTD KaAMEéHb BEJIUPOB, HCIIOJb3YVIIITTHX
oTHLIH(OBAHHEIE aTMa3kl — OpunananTsl (puc. 12).
Hpyras annorponHas moaumdHKalMA yriepoga — rpa-
(pUT — HEeCKOJIbKO HNPOTHBOPEUYHT VTBEDHIEHHI O TOM,
YTO BEIlecTBa ¢ ATOMHOI KPHUCTANJIMYeCKOH peléTKoil ob-
JaJainT BbICOKON TBépaocTeio. I'paduTt MArkuii, Tak Kak
HUMEET CAOHCTVIO CTPYRTYDPY (puce. 13). B kpuecraniuyecKoil
pelIéTKe rpauTa ATOMBI yIriepoja, Jiedallue B OJHOM
ILJIOCKOCTH, MPOYHO CBA3AHEI B NPABHJIbHEIE IIECTHYIOb-
HHUKHK. CBASH MeX AV CI0AMH HENPOUYHLI, H IIOTOMY TpauT
marok. Ho, kak u anmas, on Tyronnaeok. Ma rpadura ns-
rOTABIHBAIOT BJEKTPOAbI, TBEDAble CMA3KH, CTEPHHN 1A
KapaHaaiei, MeTald B ANePHBIX PeaKTopax.

Puc. 13. I'palhur — BemecTBo ¢ ATOMHOM KPHCTALIHYECKOH pereT-
KO
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Puec. 14, PaznoBHIHOCTH OKCHIA AMTIOMHAHHA: @ — HAMJIAK,
0 — pyOHH; 8 — KOpVHA; 2 — candup

Puc. 15. Kpapu, — BelecTso ¢ ATOMHON KPHCTANINYeCKOH PeIIETKOM

ATOMHBIE KDUCTATIHYECKHUE PENTIETHKH HMeIT He TOJIbKO
IIpocThie, HO M CJIOMHBIE BellleCTBa, HAIPpHMeEpD BCe pa3HO-
BHAHOCTH OKCHAA anoMuanda (puc. 14): HaMmIaKk, KOpYHI,
pyouH, candup. Haunbonee pacupocrpaHéHHOe B HEXUBOIT
IpHpoge coeJHHEeHHEe C aTOMHOH KpHCT&JIJ]H’-IECHOﬁ pemé’r-
Kol — 5710 oKenn kpemuans (IV). Ilourn aueTsiM oKCHIOM
kpemuausd (IV) apnaerca muaepan keapn (puc. 15).

1. KopalenTHAA XHMHYecKasa cBA3k, 2. Cxemsl obpa-
30BAHHA KOBAJEHTHOH XMMHYecKOH cBA3H. 3. JIeK-
TpooTpuuaTeabHOCTh. 4. IlonApHas W HemoaApHAA
KOBAJeHTHBIe CBA3H. D. [Ilunoas. 6. IloasprHOoCcTeE MO-
aeryia. 7. OOMeHHBINH ¥ JOHOPHO-aKLENTOPHLIH Mexa-
HH3MEI 00pa30BAHUA KOBAJEHTHOH XHMHYECKOM CBA-
au. 8. MoJderyIapHBIe H ATOMHBIE KPHCTALIHYECKHE
peméren. 9. IIpuMepsl BeImecTE ¢ MOJeKYJIAPHBIME
H ATOMHBIMHM KPHCTAJJIHYECKHMH PeIIéTKaMH H HX
CBOHCTEA.
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1. Kaxyiio XHMHYeCKVI) CBA3EL HA3BIBAWT KoBaneHTHo? Ka-
KHe NPH3HAKH JIeMAT B OCHOBe KJacCH(pHMKAIIMM KOBAJIEHT-
HOMH XUMHUYecKoii ceasn?

2. Yro Taxoe ANMeKTPOOTPHILILATEIBHOCTE; KOBAJIEHTHAA IMTOJAD-
HAA 1 KOBAJIEHTHAA HENOJAPHAA cBaA3u?

3. Mo:xer 1 CBA3E B MOJEKYJIE BeI[ecTBA OBITH MOJIAPHOI,
a MOJMeKyIa — HenonapHoit? OT Uero 3aBHCHT MOJAPHOCTH
moneryasl? [IpuBeguTe npEMepsl H3 OPTAHHYECKOI H Heopra-
HHUeCKOH XHMHH.

4, Kakopsl MexaHHaMmMbl 00pasoBaHHA HKOBAJMEHTHOH cBA3n?
Yro rakoe gorop; akuentop? [Ipueegnre npuMepsl.

5. [puseauTe NpUMepbl OPraHUYECKHX M HEOPraHHYECKHX
BEIeCTB C OAMHAPHOH, ABOHHOH H TPOHHOH XHMHYECKHMH
CBHIAMH.

6. [louemMy KOBATEHTHAHA CBA3EL NpeofiagaeT B MEDe XHMHYE-
CKHX BelecTs?

7. Hro Takoe MOJeKYNAPHAA KpPHCTANJIMYeCKAA pelnéTka?
Yewm ona orTnuuaerca ot woHHoi? [IpuBegure nmpumepsl Be-
IMecTB ¢ MOJIEKYIAPHOH KPHCTANIHYeCKOH pelneTKOM.

8. Yro rakoe aroMHas Kpuctaiindeckasn pemerka? Yem ona
OTIMYASTCH OT MOHHOH M MOJIEKYAAPHOI KPHCTANLIHYeCKOoil
peméror? IlpuBeguTe NpUMepbl BelIECTE ¢ MOJEKYAAPHON
KPHCTALIHYECKOH PeIeTKOH.

9. Ilogroroerre coobmenne Ha Temy « Hetopua cemu Benuknx
kamaedl Anmassoro gosga Pocemme. Ilpn mogrorosxe me-
NOJAB3VHTE MATEPHATEI [0 HCTOPHH B MEDOBOH Xy I0MeCTBeH-
HOH KVALTYDPE, a TaK:Ke BoaMmoxkuocT HuTepreTa.

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

11. CpaBauTe HMIepATOPCKNE KOPOoHbl BpuTancKol nMnepuu
n Poceuiickoil mMOepHH o MCTOPHH CO3JaHHA, ABTOPCTBY,
COCTABY 9THX rocyJapcTEeHHBIX cuMBOJIoB., MenonbayiiTe ma-
TePHANE] SHILMKJI0Me NIl H CIIPABOYHHKOB,

12. Kakpe 3HaAKH rocyJapCcTBeHHONO OTJIHYMHA B LAPCKOM, CO-
BeTCKOM U coppemenaoit Pocenn uaroToBaensl ¢ npUMeHeHN-
eM OpHIIHAHTOE?

13. B uém mamMepsaeTca Macca gparoneHHeIX KaMmuein? [Touemy
aTy Mepy Tak HaawsBawT? [lns oTEeTa BOCIONB3VIITECH SOIION-
HHTEILHOH THTEpATY PO,
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Merannnueckad
§ 5 XHMMHAUeCKadA CBA3b

ATOoMBEI METANJIOB XAPaAKTepHU3YIOTCA TpemMa ocoDeHHO-
cramu. OHH, Kak npasuiao, uMmenoT 1—3 aneKTpoHa Ha
BHEIIIHEeM 3JIeKTpoHHOM cioe. O@HAKO V ATOMOBE 0JIOBA K
CBHHI|A BAJIEHTHLIX 3JIEKTPOHOE YeThIpe, Y CYPbMbI M BHC-
MYyTa — MATH, a4 ¥ NOJOHUA — InecTh. [Toyemy ke aTH aje-
MEeHThI fiBaAoTcA Merartamu? OQueBHMAHO, HAUMHAET CKAa-
3LIBATLCA BTOPAA 0CO0OEHHOCTHL B CTPOEHHH ATOMOB MeTaJl-
JOB — HMX cpaBHMTenbHO Goabimoil paagumyve. M HakoHer,
ATOMBI METAJIJIOB UMEHT BOIBII0E YHCI0 cBOOOIHEBIX 0pOH-
raneil. Tak, y aroMa HaTpusa, HAIPUMEp, OJHH BAJIEHTHEI
SJIEKTPOH paclojiaraeTcs Ha TPeTbeM SHEPreTHYecKoOM
YPOBHe, KOTODPBIH HMeeT JeBAThL opbuTaneil (ogHY §-, TPH p-
u naTek d-opburaneii).

IIpu cOnuKeHNH ATOMOB MeTAJLJIOB MX cBOGOIHEIE OpOu-
TAJIH NEPEKPBIBAKOTCS, U BAJEHTHBIE 3JI€KTPOHBI MOJYVYAIOT
BOSMOJKHOCTh IIepeMellaTbes ¢ opoHTaJIl OJHOIO ATOMA Ha
cpoboHbIE M OJAM3KHE 110 3HEePrUuH OpOUTAIH COCeIHMX ATO-
MOB. ATOM, OT KOTOPOTO «VIIET» 3JIEKTPOH, NPEEPALIlAeT A
IIPH 9TOM B MOJIOMKHTENLHO 3apAKeHHLIN noH. B peaynwra-
Te 3TOro B MeTajljie MOABIAITCH 3JeKTPOHBI, KOTODPhIE He-
MIPEPBLIBHO MEPEMENIATCH MeXK Iy HOHAMH.

ObpazopaHuHe MeTA/JIMYEeCKOH CBA3HM VCJIOBHO MOXMKHO
1300pasuTh CXemMoil:

M? - né &= M"*.
To ke camoe HabnMOgaeTCA U B MeTAIMYECKHUX CILJIaBaX.
Merannuueckas cBA3b HepadpsIBHO CBA3aHa C oCODBIM
EpHCTAJJHYeCKUM CTpOeHHeM MeTaJJIOB M CILJIABOB — Me-
maniudeckol Kpucmailudeckol peuwweémKol, B yi-

JIax Rompoﬁ pacnonoxdiebl MNOJOMHTENBHO 3apAMEeHHLIE
HOHEI.

MerannuuecKoil CBA3bI0 HABLIBAKT CBA3L B KPH-
é CcTajllax MeTAaJJIOB H CILIaBOB, KOTOpas DﬁYC.J'I'DB'
JeHa HaauuueMm o000D0IecTBIEHHBIX BaJIEHTHBIX
aJleKkTpoHORB, obaagawimux Oonbinoil croboOmOI
IBMIKEHHNA B KPHCTANLIHYeCKOH pemérre, obpa-
3yeMOil MOJOKUTEeTLHEIMHA HOHAMHK METAJLIOB.
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MeTannuyecKad KPHCTALIMYECKAS DelleTKa M MeTas-
JuvecKasd XMMHYecKas CBASb OoNpefeldloT Bece Hambosee
XapaxTepHble (pM3HYeCKHe CBOICTBA MeTAJJIOB: KOBKOCTD,
ILJIACTHYHOCTD, 3JIEKTPOIIPOBOAHOCTD, TEIJIOIIPOBOJAHOCTD,
MeTaLInYecKnii 61eck, cnocodHoeTs K 00pa3oBaHNIO CILIA-
BOB.

Ilnacmuynocms — BaskHeiilllee CBOMCTBO METALIIOB —
BhIpakaercd B HMX cmocofHocTH Ae)OpMHPOBATHLCH MOJ
neiicTBHeM MeXaHMYeCcKOol Harpysku. 9JTo BaskHeilllee
CBOMCTBO METAJNIOB JeXHUT B OCHOBE UX obpaboTkn gasne-
HUeM (KOBKH, MPOKATKH W [[p.), BLITATUBAHUA N3 MeTaJ-
JIOB NPOBOJIOKH MOJ AeMCTBUEM CHJIEI.

IInacruunocTe MeTajna o0BACHAETCA TeM, 4YTO NOJ
BHEINIHMM BO3/IeHCTBHEM OJHM CJI0M MOHOB B KPHCTAJLJIaX
JIeTKO CMeIalTcA, Kak Obl CKONB3AT APYT OTHOCHTEILHO
apyra 6e3 paspeiBa CBA3HM Me/J1V HUMH.

Hekxoropoe npepgcraBaesue o6 3TOM BAM MOMKeT JATh
npocTellmnil onsIT-Moge b, Ecaiu Mexay IBYMA NJI0CKUMH
CTEKJIAHHBIMHA ILIACTHHKAMH NOMECTHTh HECKOJIBKO Ka-
[eJib BOJbI, TO 3ePKAJbLIA OVAYT Jerko CKOMb3UTh APV IO
IPYry, a BOT pPa3beIHHHUTE HX OyIeT AOCTATOYHO TPYIHO.
B mHameM onsiTe Boja Mrpala poJib COBOKYIHOCTH BAJIEHT-
HBIX SJIeKTPOHOB MeTaJlja.

Haubonee nnacTHYHBI 30J10T0, cepebpo u Mmens. Hema-
poM I CBOEro 3HAMEHUTOrO ONbLITA, IIO3BOJIMBIIEr0 CO3-
AATh IJAHETAPHYIO MOJeJb aToMa, 9. Pezephopa HcIIonb-
30BAJI HMEHHO 30JI0TO, B3 KOTOPOro MOKHO M3TOTOBHTE TO-
HeHbKYIO (oabry TOJNIIHHON
peero 0,003 mm. Takwue xe
TOHKHE JUCTOUYKH (PhOJBrH HC-
MOJAB3YIOT IJA 30JI0UeHUA U3-
menauii, Hanpumep AepeBsH-
Holl peanbbl. Tak, B Boasiom
ExaTepuHHHCKOM [OBOpIE B
Ilapcrom Cene BoccosmaHHAaA
saHOBO 3HaMeHuTaa Hurap-
HafA KOMHATA NOTPACAET Boob-
paXeHue InoceTureneil cusa-
HHEeM 30J04€H0H pe3sbsl H
MATKHM COJHeYHBIM cBerom Pue. 16. @parment furapnoi
aurapa (puec. 16). Xymoske- KOMHATH




Puc. 17. 3onoTele MACKH, BO3PACT KO-
TOPBIX HACYHTHIEAET He OAHO THICAYE-
JIeTHe

CTBEHHBIE U3[EINA U3 30JI0TA, U3TOTOBIEHUE KOTOPBIX OC-
HOBAHO HA €ro ILJIACTHYHOCTH, MOILIH A0 HAC UEpPe3 ThICH-
yeneTHd (puc. 17).

Bricokas aaexmponposodnocms MeTaios obycioBieHa
HAJWYHEM B HUX COBOKVIIHOCTH IIOJIBM3KHEIX 3JIeKTPOHOB,
KOTOpBIE 1107 HeificTBHEM 3JIeKTPHYEecKOro mnojs npuobpe-
TAKT HAIIpaBJeHHOe ABMKeHHe. JIVUIIMMH OpPOBOAHHUKA-
MH 3JIEeKTPHYECKOr0 TOKA ABNAWTCA cepedbpo u mens. He-
MHOI'0O YVCTyIIaeT UM andoMuHHi. OnHako B DONBUIMHCTEE
CTpaH BCE Hame aJIeKTPOIIPpOBOAKA H3aroTaBpIuBaeTCHd HE H3
Mean, a ua GoJiee JeIIEBOr0 aJIOMHHHSA. XViKe BCero sjex-
TPUYECKHIl TOK MNPOBOAAT MapraHell, CBHHell M pPTVTh,
A Tak)Xe BOJb(QpaAM M HEKOTOphIe APYTHe TYrolllaBKHe
MeTaNlabl. JJIEKTPHYEeCKOe CONpPOTHBIEHHE BoJib(ppama
HACTOJAbKO BEJAMKO, YTO OH HAYHHAET CBETHThCHA IIPH IPO-
X0KJIeHUH Yepes Hero ToKa, 4To HCHOJIb3VIOT /I H3roTOB-
JIeHUA HUTeH B JlaMIlaX HaKanuBaHud (puc. 18).

Tennonposodnocms MeTaNNOB TaKk#ke o0bACHAETCA BHI-
COKOIl MOJABMIKHOCTEIO 3JI€KTPOHOB, KOTOPEIE, CTAJKHBA-
ACh ¢ KOJMeOMIIIUMHUCH B V3JIAX PEIETKH ATOMAMHM 1 HOHA-
MH MEeTAJLI0B, 0OMEeHHBAKTCA ¢ HUMH sHeprueil. C nossi-
IIEHHEeM TeMIOepPATYDPhI 9TH KoJeOaAHHA HOHOB ¢ HOMOILLIO
ANeKTPOHOB HepejalTes APYyridM HOHaM, ¥ TeMIepaTrypa
MeTasna GeieTpo BeipasauBaerca. O nMpakTHYECKOM 3HAUE-
HHUH 3TOr0 CBOMICTBA Bbl MOJKETe CYAHUTh 10 PABHOMEPHOMY
HarpeBaHHMIO KYXOHHOMH MeTanandeckoil mocyasl (puc. 19).
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Pue. 18. Dnexrpuueckans Pume. 19, TenionpoBogHocTs MeTALIOR
amMia HaKATHBAHH A NO3BOJIAET HCNONAL30BATE HX IJIA H3T0-
TOBJACHHA TOCY B

Imankas moBepxHOCTH MeTANJIA MJNM METAJJIHYeCKOro
H3Jle/IHA HMeeT Memaaiuieckuil fieck, KOTOpblil ABIAET-
cA pPeayjbTATOM OTpPa’KeHH: CBeTOBLIX Jaydeil. Boicokoil
CBETOBOM oTpa)kaTelbHOH crmocofHOCTRIO 00/IaMa0T PTVTE
(paHbllle €€ MCIOJNbB30BAMM NJIA HM3rOTOBJIEHHMSA 3HAMEHM-
ThIX BEHEIIHAHCKHUX 3epKAaJ), cepedpo, naaraaui 1 aJaMH-
HUH. HOCJIE,I[HHE TPH METAJLIIA B HACTOALIEe BEpeMAd HCIIOJIb-
3VIOTCH IIPH H3roTOBJIeHHH 3epDKaJ, INPDOMeKTOPOB H aABTO-
MoOuIBHEIX ap (puc. 20).

Pue. 20. Orpa:kanniaa cnocobHOCTs 3epran (a) ° npoxerTopos (0)
ofycaoeneHa G/ecKOM HOPHMEHAEMBIX [IPH HX H3TOTOBJICHHH Me-
TAJLIOB

g7
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B nopomke merannsr TepawT biaeck, npuobperas uep-
HYVI0 UM CePYI) OKPACKY, H TOJBKO MATHHWII M AJIOMHHMIT
coxpaHawor ero. [Tosromy 13 anMoMUHHEBOR IBIJIKM H3TOTAB-
JIUBAIOT KPACKY cepefpaHKY.

a)
Puc. 21. Camopogku: a — 3onoTta; 0 — MeIH

S amd

)y

Puc. 22, McryceTBEHHEBIE MATEPHANBI, TIONYVUEHHBIE CILIABIEHHEM:
I — crerkno; 2 — kepamuka; 3 — papgop; 4 — daanc
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a) &)
Puc. 23. TopHBIe nOpoakl: @ — rAEeidc; § — Da3aabT; 8 — IPAHAT

BoJlbIIHMHCTEO MeTANIOB HMelT cepebpHcTo-0enblil
IBeT. S0JI0TO OKpAIlleHO B MENTHIN (YepBOHHBIN) IBeT,
a Melb — B KpacHOo-kénTeil (Menabiil). Ha pucynke 21
npeincraiejJieHbl IPpHYVIJHERIE CAMODOIKH METAJJIOB, HMEe-
HIHe COOTBETCTBYHIIYI0 OKPACKY.

Merannmuueckad XUMHUYECKad CBA3b H MeTAJJINYecKas
KPHUCTAJIIMYEeCKAA PelléTKa XapaKTepHbl He TOJLKO IJIs
YUCTHIX METAJJIOB, HO M JJIA UX CIJIABOB., JTO OTIHNYaeT Me-
TAJJIMYeCKHe CILIABLL OT APYIHX MATePHAIOB, MOJAYUEHHbBIX
cILIaBiaeHueM (CTekJ0, KepaMuka, daptop, daase (puc.
22)), unu ropHbIX nopoja (raeie, basanbr, rpasuT (puc. 23)).

Emé B rmyboxoil npeBHOCTH NHOIHM 3AMETHIH, YTO Me-
TAJNJHYECKHe CILIABLI 001anaoT IPVIHME, HepeaKo Doee
MOJe3HBIMM CBOMCTBAMM, YeM COCTABJIAININE UX YHUCTHIE
Metasnel. HanpuMmep, y nepeoro noJydyeHHOr0 4eJI0OBEKOM
cILIaBa — OpPOH3bl MPOYHOCTH BhIIIE, YeM Y COCTABJIAIO-
X eé Meau u osoBa. Cmaas U YyzyH NPOYHEE YUCTOTO
seaesa. YuerTsldl alloMHHHE — o4dYeHb MArKHI MeTaN,
CPABHHUTEJLHO HENPOYHEIHM HA paspeie. Ho cnnas, cocTos-
I 13 aJIOMHHHAA, MATHHAA,
Maprasuna, Meaw, HHKesd,
HasbplBaeMBlil JpaniomMuHu-
eM, B 4 pasa mpouHee aJi0-
MHHHA Ha pﬂ_3pblﬂ H HCIIOJNb-
3vercda B CH.MDJIE‘TOCTPUEHHH
(puc. 24), a noromy obpas-
HO Ha3bIBAETCH ¢«KPBLIATEIM »
MeTaJJIoM. YHCTEIE MeTaJlIkl

Puc. 24. Oqua 13 caMBIX
HCIOJB3YIOT O4YeHb PEeAKO. gorpmux naccaskMPCKHX

Yame npUMeHAT HX CILUIA-  camosiéToB « Komkopae —
Bbol. M3 uyre Gomee 80 uz- 20T gopanioMHHHA
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Puc. 25, Ckyaenrypsl A2 OpoHasl: @ — MeaHelil ecaJHHK; § — oIHA
H3 YeTEIPEX CKYJBITYP Ha AHHYKOBOM MOCTY

Puc. 26. XynoskecTEeHHBIE H3JleINA U3 UyIVHa: @ — pemeérka Jlert-
Hero caja; 0 — pemeéTka ATeKcaHIpPOBCKOTD caga
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BECTHRIX METAJIJIOB CO3JaHbI
NEeCATKH ThRICAY PpPA3IHYHBIX
CILJIABORB.

Kpome Gonpmeil npouno-
CTH CILIaABLI obaagawmr U HGo-
Jlee BBICOKOH KOpPpPO3HOHHOMN
CTOMKOCTEH) M  TBEDPNOCTBIO,
JYVUYITAMH JIUTEeHBIMHA CBOM-
CTBAMHM, Y€M YHCTbIE MeTal-
ael. Tak, uxeras Meab OYEHbB
IJI0OX0 [NOAJaeTCH  JHThIO,
a oJsiopsHHas OpoH3a HMeeT
IpeKpacHblie JUTeHHbIe Kaue-
CTBA — M3 Heé OTIIHBAKOT XY~
I0KeCTBEHHLIE HM3JeJIHs, KO-
TOphle TPebyiT TOHKOI npo-
paborku peranein (puc. 25). Pwue. 27, Qitdenesa Gamnaa —
Yyrys — cmojaB jKejesa ¢ CHMBOJ JOCTHXKeHHH
YITIEpOJOM — Tak:ke penuko- TexHukum XIX 8.

JIeNHBIH TUTeHHBINA MATepHUAJ
(puc. 26).

Kpome BbICOKHX MeXaHHMUYECKHX KAYECTB, CILIABAM IIpPH-
CYII[H CBOMCTBA, KOTOPBIX HET V YHCTRIX MeTasLtoB. Hanpu-
Mep, Hep;KaBemllas CTajllk — CILJIAB HA OCHOBe >Keje3a —
naske B arpecCMBHBIX cpegax obnagaer BhICOKOM KOppoO3H-
OHHOH CTOHKOCTLIO H FHaponpo4dHOCThED.

Hauasmascsa Gosee 100 ner Haza] HayYHO-TEXHHUYECKAaSA
PEeBOJIIOIMSA, 3ATPOHYBIIAA M IPOMbBINLIEHHOCTb, H COL[H-
ANMbHYIO C{IIEP}', TaKMEe TECHO CBA3aHAa C IIPDOM3BOACTBOM ME-
Tajnoe u ciiaasos (puc. 27). Ha ocroBe Bonwpama, mMo-
nubaeHa, THTAHA B APYrUX MEeTAJLJIOB HAYAJH CO3aBaTh
VCTOMYHBBIE K KOPPO3HHM, CBEPXTEBEDAbIE U TYTIONJAaBKHE

Puc. 28. CospeMeHHBIE COJABEI, COJAEpHAlllHe BOJAB(pPAM H pe-
HHIi, — OCHOBA KOCMHUYECKOH TeXHHKH
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Puc. 29, Xupypruueckue HHCTPYMEHTE! (@) H MMIONAHTAT, OpHMe-
HAEeMEIN B cToMaTonoran (§), HaroToBJIEeHEl U3 CIJIABOB, COJEpHKa-
NIAX TAHTAJT H NIJIATHHY

CILIABBI, MPUMEHEeHHe KOTOPhIX 3HAYMTENBHO pacIlHpHIo
BOZMOMHOCTH MAITMHOCTPOEHIA. B H.E[EDHDI"JI H KOCMHYe-
CKOH TeXHHUKEe U3 CILIABA BONbL(pPAMA U PeHUS JeJaloT JIeTa-
JIM, BhIJep:KHUBaoNIne Temueparypy mo 3000 °C (puc. 28).
B megunuxe MCOONBIVIOT XHDPYPrHYeCKHe HHCTPYMEHTHI
M MMILTAHTATH] U3 CIUIABOB TAHTAJA M ILIATHHEI (puc. 29).

1. OcofeHHOCTH CTPOEHHA ATOMOE MeTandnoe. 2. Me-
TANIHYECKAd CBA3b. J. MeTraqanueckas KPHCTAJIH-
yecKad pemérka. 4. Puanveckne CEOHCTEA METAJIIOR:
MIACTHYHOCTH, DJIEKTPO- H TeIUIONPOBOAHOCTH, Me-
TAIAHYecKknii oOmeck. 5. Meraanudeckme CILIABEI
(OpoH3a, YYTI'VH, CTAb, THOPAJTHMHHHAIL).

LB N NN NN ENNENRSEHNHSHMSHSEHSEHSE:SRH-NE-SE-RSEHSEHSEHSE-RESEHNRHE-EH-RH-EHMNSE:SH:E:SEH;R-SHMNRIMEH;.

1. Kakumu ocobeHHOCTAMH XAPAKTEPHAYVETCHA CTPOEHHE ATO-
MOE METAJLJIOBT

2. Yro Taroe MeTaAlMH4YeCKada CBHBI:? Yro cOaTHEaeT aTy XH-
MHYeCKVE CBEA3b C HOHHOH H KOBAJTeHTHON CBHBHMH?

3. qTO npegcraBaaeT COﬁDﬁ METALIHYMECKAA HKPHCTAJLIHYEe-
cKad pemetrxa?

4. Kak ocobeHHOCTH CTPOSHHA METAIOB — MPOCTHIX BellecTs
CKA3BIBAIOTCA HA HX (PHIHYECKHX cBoiicTBax?

009 0 >
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5. HaiiTe cpaBHHTENLBHVIO XApPAKTEPHCTHKY (PH3HUYECHKHX
CBOHCTE METAJIOB H YEAKHWTe 00JIACTH X HCIIOIB30BAHHA,

6. HO,E[I‘DTDBBTE' cooblleHe Ha TeMY *HCTDPHH BOZHHKHOBE-
HHA H Pa3BHTHA 3epPHEAJBHO'O NPpOH3BOIACTEA#, HCIOIbB3IVA
BO3MOKHOCTH HHTEPHETE-

7. OxapakTepHayiTe XVI0KeCTEEHHOS 3HAYEHHE METAJIIOE |
cnnasoB. [IpueeguTe NpHUMepEI.

8. llogroroeere coobuenns Ha TeMbl: « KpaTKui ouepk Mmupo-
BOM MCTODHMH MeTANAMYMecKHX ngeHers, «Metannmueckme
OeHLIH B HeTopuH Poccuns , Henonsaya pasiHyHLEIE HCTOYHHI-
KH HH(OPMAITHN.

M 9% %0

9. ITogroroeere coodbinenne Ha Temy «MeTanne: 1 cILIaBbl —
MATEpHAIL] A4 ADeBHUX H COBPEMeHHEIX OMUMIHICKHX Ha-

rpags.

Bopoponnas
§ 6 XuMHuuecKas CBA3b

PaccmoTperneM BOJOPOAHOII CBA3M MBI 3aBeplIaeM Ha-
Ile 3HAKOMCTBO C THIAMM XHMMHYecKoil ceaau. M aro He
CAVUANHO,

Bo-nepabix, BOmOpogHASA CBA3L — 3TO YACTHBIN Ccay4ai
MEXMOJIEKYIIAPHOTO B3aUMOIeHcTBUA. OHEPrUA TaKOH
ceA3u npuMepHo B 10 pas MeHblIe, yeM KOBAJEHTHBIX M
MOHHBIX XHMMHYECKHX CBsf3eil, U COCTABJIAET BCEro JIHIIb
4—40 gl /Monb, T. e. BUUCLIBAETCH B DHEPreTHYeCcKYIO
XapaKTEPHCTHKY MeKMOJeKYIAPHBIX CHII.

Bo-6mopbix, paccMOTpeHHE BOJOPOAHOH CBASH I103BO-
JIUT CPABHHUTE 8TY XMMHYECKYIO CBA3b ¢ IPYIUMH THIAMH 1
TEM CAMBIM 000DIIMTE HAIIM HNpPeICcTABJIEHHA 0 HpHpOae
XUMHYeCKOol cBaA3M BooOIe.

B-mpembux, 3T0 caMas 3HAaYMMas HA Hamell niasere
XHUMHYECKaA CBA3L, MO0 OHA ONPEIeIseT CTPYKTYDY COeIu-
HeHHIl, KOTODbIe ABIATCA HOCUTEIAMH KHU3HH HA 3eMie
(beaKH U HYKJIeHMHOBBIE KHCIOTHI), OTBEYAIOT 34 XpaHeHHe
1 BOCIIPOH3Be/leHHe HACJIeJCTBEHHOH MH(OpMAaIHN 3 HUBBIX
OpraHU3MOB.

Bce paccMoTpeHHBIE paHee THIIBI XMMHYECKOH CBA3H
(BcnomHume Kakue) UMEKT Ha3BAHUA, B OCHOBY KOTOPBIX
[MOJIOKEeHB! CHAeAVIOIHe XHMHYeCKHe MOHATHA: «HOHBI»,
«ATOMBI», «MeTaNIbI». A BOAOpPOJHAA CBA3L — crnenudgu-
YeCKHIl TepMHH, CBASAHHBINA ¢ KOHKPETHBIM XUMHUYECKHAM
ajleMeHTOM — Bofopojgom. OueBHHO, 3TO CBA3AHO C 0CO-
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DeEHHOCTBIO CTPOEHHMHA aTOoMa Bﬂﬂi}pﬂﬂ,ﬂ, HMenIiero oqMuH-
e/IHHCTBEHHELII BAJIEHTHBII 2JIeKTPOH. Y4acTByA B obpaso-
BAHMHM XMMHYECKOH CBA3HM, TOT 3JeKTPOH 0DHAMKAET KPO-
X0THOE AP0 aToMa BOAOPOJAa, NpeAcTaBaAwIilee coboii He
4YTO HHOE, KaK 00BIKHOBEHHEII IPOTOH.

=
XHUMHYECKYI0 CBA3L MeJIy aToMaM# BoJopoja

+ OAHOI MOJeKYJIbI (MM €€ YaACTH) M ATOMAMH HaH-
boJee DAeKTPOOTPHIIATEIBHBIX BJIeMeHTOB ((hrop,
KHCJIOPOJ, A30T) APYroil MOJeKyJbl (HIH eé 4a-
CTH) HA3LIBAIOT BOMOPOIHOM.

ObpasoBaHHeM MeXMOJEKYIAPHON BOXOPONHONH CBA3H
ofeAcHAeTCA TOT (haKT, YTO Jarke BelllecTBa ¢ HeDonbIuMu
OTHOCHTENBHBIMH MOJEKYJIAPHBIMHA MAaccaMHd opu obbiu-
HbIX VCJIOBHAX NOpeacTaBndaAwT cobol xUAKOCTH (BOmA;
CIIMPThBI — METAHOJI, 3TAHOJ, NPoNaHoJ; KapGoHOBLIE KHC-
JIOTBl — MYpaBbHHAMA, VECYCHAA) HIH JIEIKO CHHMKAeMble
rasel (aMmMuak, propoBomopom).

Mexanuam oOpasoBaHHA BOAOPOAHON CBA3H COCTOMT B
JEKTPOCTATHYECKOM IMPpHTAXEeHHH aToMa Bojopoiga, HMe-
HOLIET0 YACTHYHLIN MOMOMKUTENLHBIN 3apAn, H aAToMa KHC-
Jopoja (dpropa maM azora), MMeWIero YacTUYHEIH OTpPH-
ﬂﬁTEﬂbeIﬁ 3apAm.

B oOpazopanue BONOPOAHOI CBAZH BHOCHT CBOM BKJIAL U
JOHOPHO-AKIENTOPHOE B3ANMOJeHCTEHEe MeX Y IOYTH CBO-
ﬁ'O,ﬂHbIMH OpﬁHTa.ﬂﬁMH aATOMORB BOJOPpOOA H HemnojeJ1éHHbI-
MH 3JIEKTPOHHBIMH IAPAMM ATOMOEB Kucaopona (dropa niam
aszora). Hanpumep, Boja acconMHUpOBaHA B KHJAKOCTL 3a
CUET BOJOPOOHEIX CBHEBﬁ, BOAHHKANIIIHXY MeX Iy MOJIeKy-
JIAMM-IUIIOTAMH.

&+ 6 & & & &

s T T
H H H

B :xuakoit Boge o6pasyioTes BOAOPOAHBIE CBA3H MEMXIY
MHOMKECTBOM MOJEKVJI. A BOT MOJEKVJIBI KAPGOHOBRIX KHC-
JotT HanboJiee YCTOHYMBLI B BHJIe JUMEpPOB, Takxe obpaso-
BAHHBIX BOJOPOJAHBIMH CBA3AMM:

R—C_ _C—R.
OH . O
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AnxumMuUyecKoe IpaBUJ0 pacTBOpeHUA <«IofobHOTO B
nojgobHoM» obbsAcHAeTcA obpaszoBaHHeM BOJAOPOAHON CBsA-
3H MeXIY MOJIEKYJAMH PACTBODPHUTENIA H MOJeKYJIaMH pac-
TBOPEHHOTI'O BelllecTEAa.

Tax, METHJOBEII M 3THJIOBBIH COHUPTHI, 3THIEHINIHKOIEL
U IMHIePHH, VECYCHAA 1 MYDABbHHAA KHCJOTH HEOrpaHH-
YeHHO PACTBOPAIOTCA B BOJe, HATIPUMEP:

5+ & B+ & &6F &
H-—O\.\. : H_O\lsif H—O\.
R H R

CrocobHOCTE HEKOTOPBIX
ra3oe, HaIpHMep aMMHaeKa,
3a cuét o0OpasoBaHHMA BOAO-
POIHBIX CBA3EH

H H H
T O A N
HHI*IJ...H-—ITT.., |
H H H

Jerko CxHHAHAThCH {H[_'II/I. JaBJjie-
Hun 0,9 MIla 1 komHaATHON!
TEMIIEPATYPE) H BHOBB IIepexo-
AHUTHL B I‘EIBDOEPHBHDE COCTOHA~
HHe ¢ MOIVIOI[eHHEeM TeILIOThI
[MO3BOJIAET HCIIONB30BATE HX B
Ka4yecTBe XJIAJlareHTOB B IIPO-
MBIILIEHHBIX  XOJOMHJIbHBIX
yeraHoBKax (puc. 30).

Hmenno ofpazoBanueM BO-
MOPOAHBIX CBA3eH 0D bACHANT-
CHA aHOMAaJIEHO BLBLICOKHE TeM-
neparypel kunesnsa (100 °C)
u maasiaenusa (0 °C) Boasl.
ITpu aTomMm, B oTiuuue oT D0JIb-
MIUHCTBA JAPYTHX HHIKOC-
Teﬁ, NIOTHOCTE BOABI IIPH IIe-
pexo/ie B TBEpAOe COCTOAHUE
(nén, cHer) He yBeJIMUYMBAET-
¢, 4 YMeHbHIAETCH. ITO 00B-
AcHAeT TOT (paKT, 4YTO JEN
jJerde BoAbI 1 He ToHeT B Hell Pme. 31. AficGepr He ToHET
(puc. 31), a noromy rnyGokue BBojJe

Puc. 30. [Ipombininennan
XO0IHJbBHAA YCTAHOBKA
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Puc. 32, 3umuaa peidanka BO3-
MO}KHA OIarogapAa TOMY, WTO H
FHMOI OO0 IBJ0M KHIHT ¥HIHE

Pue. 33. Jlegansle vaopsl HA
CTeKJIe

BOJOEMEI He IIPOMEepP3aloT 3UMOI 10 HA, TeM caMBIM coXpa-
HAA }KH3Hb BOAHBIM obuTaTensaMm (puc. 32).

BomopoaHbsle cBA3H B HEMAaJoil cTelleHH CIOCOOCTBYIOT
0Bpa30BAHHMI0 KPHCTAJLJIOB B BHJe OECKOHEYHOIr0 PA3HO-
00pasusA CHeXXWHOK U U3Mopoan (puc. 33).
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Puc. 34. Bropuunas
CTPYKTYPA MOJEKVILI Denka
co3TaéTeA 3a CUBT
BOLOPOIHBIX CBAIEI
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Bee paccmoTpeHHBIE BbI-
1ie IpPHMephl KACAJINCE TAKOH
PA3HOBHIHOCTH  BOAOPOAHOMH
CBA3H, KOTOPYH Ha3bIBAKOT
MENHCMONEKYNAPHOU 6000-
podnoil céazwio. OpHaKO eé
Dosiee BasKHA B OpPraHU3allHH
CTPYKTVD MOJeKya OMomosm-
MEpPOB 6HYMPUMONEKYNLAP-
Haf 6odopodHan c6a3b. ITa
CBA3b ONpee/ifgeT BTOPHYHYIO
CTPYKTYpPY OENIKOBBIX MoJie-
kyna. IlommmenTuaHas mens
3aKpydYeHA B CIHDaib, BUTKH
KOTOpOIl yAep/KHBalOTCA OT
pacKpyuMBAHUA 3a cuéTr obpa-
30BAHUA BOJOPOJHLIX CBA3el
Me;RAY MNenTHIHbIMH dpar-
MEeHTaMH YYacCTKOB OeJIKOBOH
MOJIeKyJbl (puc. 34).



Bypayuu oueHbs HENIPOYHOI, BOJOPOJHAA CBA3bL B DENIKAX
MOJKeT JIerko paapymatbca — GeJKH geHatypupyior. Ta-
Kaa denamypayua Moxxer ObITh oOpaTHMOIl B HeobDpaTH-
MOii.

Ofpamuman deHamypayus Ge1KOBBIX MOJIEKYJ HUMeeT
conuaibHOe 3HaueHue. Tak, JeHaTYpUPYOIIHMHE (haKTOpa-
MM DeJIKOB YeJIDBeYeCKOro OPraHuaMa MOryT CIOVHHTE Me-
XAHUYECKHE BO3NeHCTBHA, KOTOPLIM HOABeprawTed pador-
HUKH JOPOMKHBIX cay:kb, maxTépsl, FOPHAKH H Apyrue
CHEeHATHCTBI, HCIIOJIb3YOIHe BHODHDYIONTHE HHCTDY MEH-
ThI, leiicTENe BRICOKNX TeMHepaTtyp (paboune ropaumnx ie-
X0B — MeTAJLIYPrH, CTeKJIOBaphl U T. 1.), 3JJeKTPOMATHUT-
HOe Ha3JydYeHHe (Bpaud-peHTreHosor#, paborauru ADC),
XMMHYECKOEe BO3jeHcTBHe (pabDOTHMKM XHMHYECKHUX MpOo-
uzponacTe) (puc. 35). Bre nmepeuncieHHBIE KATETOPHH pa-
DOTHMKOB JAJIA KOMIEHCAIIHN BPeJHOr0 BO3AeHCTBHUA YCI0-
BHMI TPY/[A HA OPraHU3M MOJAbL3VIOTCHA NpPeIyCMOTPeHHBIMKA
dakoHOJAATEeNLCTBOM P@ nkroraMH: coOKpaniéHHEIN pabo-
YUl [eHb, HPGROHE{HTE'JIBHBIEI OILIAYHBaAEMBIH OTIIVCK,

Puc. 35. [Ilpodecenn, ceasaHible ¢ BPpeJHLIM BO3JIeHCTBHEM VCJI0-
BUil TpyAa Ha OpPraHHaM dYenoBeka: | — paboTHHUKM JOPOMKHBIX
caymb; 2 — metanaypri; 3 — cTeKnoayesl; 4 — paGOTHHKY XHMH-
YeCKHX MPOU3BOACTE; 5 — BPAUH-PeHTTeHOJIOTH
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CHennHUTaAHNEe, DAHHUH BbIX0J Ha MeHCUl, Dojiee BhICOKAA
zapaboTHas nuara.

Heobpamumaa denamypayus 6enka sBaM XOpOILIO H3-
BECTHA 110 IIPOIEeccy BAPKH AUI[ MJIH IPUIOTORJIEHHNA MsCA,
pEIOBI ¥ ApYrux OenkoBhIX npoaykToe. O ToM, Kakue (ax-
TOPbI MOTYT MPUBECTH K PA3DVIIEHUK) HDPHPOIHOH CTPYVH-
TYphl DEJIKOBEIX MOJIEKYJ, KPACHOPEYHBO PACCKAMXKYT He-
CJ0MHBIE 0NbITEI. Ecnn K pacTeBopy Denrka KYPHHOI'O Aiia
MNPUIUTE HEMHOT'O STHJIOBOTO COHPTA WIH COJH THAMEIOro
MeTasnnaa (MegHOro Kynopoca, Hutpara ceuHia (11)), To xve-
TPVAHO OyaeT 3aMeTHTE BhINaJeHUe 0calKa BCJIeICTBHE Je-
Harypauuu Oenxa. AHaJOrm4yHbeIM JeiicTBHeM o0sajgaer
HUKOTHH. MoseT ObITh, 9TH ONbLITHI IOMOTYT BAM IIOHATh,
Kak rvOUTeIbHB TAKHE BPeIHbIE IPUBRIYKH, KAK KVDEHHEe
H yIoTpedjJeHHe CIHPTHOTO.

BopoponHasa cBA3k HrpaeT BaKHeNIIVIO POJik B OpraHu-
AU CTPYKTYPhI U (PVHKIIHOHUPOBAHUA TAKHX IIPHPOI-
HBEIX DMONOTNMEPOR, KAK HYKJIEMHOBEIE KMCJIOTEI.

Tak, asoiiHas cnupans (puc. 36) gezoxcupubOHYKIEH-
HoeoH kucaorel — JJHEK (u3 kypeca opzanuveckoit xumuu
acnomHume, U3 4ezo oHA cocmoum) — MNOCTPOeHa B IOJI-
HOM COOTBETCTBHM ¢ IIPHHIHMIOM HKOMILIEMEHTAPHOCTH,
MK gononHuTeabHocTH. OH 3aKJO4YaeTcsds B TOM, 4TO HAa-
MIPOTHE AJIEHUHOBOI0 HYyKJeoTHaa (A) oaHON NOMHHYKIIEO-
THAHOH LEend BCerja pacliiojiaraeTcia He Jw0bdoi, a TOJAbKO
TUMHHOBEIH HyKaeoruy (T), a HanpoTHE r'yaHHHOBOIO HY-
rkaeoruaa (I') — obAzaTelbHO IMMTOZUHOBBIH HYKJIEOTHI
(IT) (puc. 37). Beé geno B ToM,
YTO MEeMAY 3THUMH HYKJIeOoTH-
AaMH  BOSHHKAKT BOIOPOI-
Hble CBA3H: Mexxay A u T —
lIBe BOJAOPOAHLIE CBA3M, MEMH-
Ay ul — tpu.

AHAIOTHYHYIO POJb HMIDa-
T BONOPOAHEIE CEASH H B IIPO-
necce mepegadyyd HaCIeICTBEeH-
Hoit mudopmannu. Tak, npn
camoyasoenuu JIHK (arot
MpOIece, Kak Bbl NOMHHTE,
HAa3LIBAIOT PerIMKalluell) BO-
JOpOAHBIE CBA3H PAa3pbIBAKT-

Puc. 36. Yaactok aBoitnHoii cA, MOJHHYKJICOTHAHBIE EIN
coupanu THK PACKDYYHMBAIOTCA M  pPacxo-
52
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naTcd. Kamaaa mens caOyKuT
MATPHIIEH ana oOpaszoBaHHA
Ha HeHl HKOMILJIEMeHTAPHOH
IIeNH 3a CUYET BOSHUKHOBEHHUA
HOBBIX BOJAOPOJHLIX CBS3eil.
Taxum obOpasom, nocie pe-
ILIHKAIIMY  oDpasywTeda IBe
nouepHue woaexyiabsl JIHE,
B KayKJoi M3 KOTOPBIX OJHA
cOoHpanab ObLIa B3ATA H3 PO-
nurenbckoilt JIHK, a Bropas
(koMIIeMeHTapHAA) CIIHPATE
CHHTE3HpPOBAHA 3aHOBO (cM.
puc. 37).

He menee Bas;xHBI BOJOPOJ-
Hble CBA3H H B IIpOIEcce
TPAHCKPHUIOIIUHA, T. €. Ieperm-
ChHIBAHMA HH(pOpMAIMHM O CcOo-
cTaABE CHHTE3HPYEMOI'0 BIIO-
caefcTBHH DelKa HA II0JIH-
Hyrjaeornauyo nens nPHEK.
AHa/lOrMuHa poJb BOJIODPOM-
HBIX CBA3€H H B TPAHCJISIMH,

Puc. 37. Cxema penangaiuu
IHK. Bepxuas uactsb
cnupanu — crapas JJHE,
HHIKHAA YACTh —

ABe HOBEIEe MOJIEeKYJIIEL

T. . Iepejgave HHC]JOPMHU,HH O nmocJieJOBATEJIBHOCTH aMH-
HOKHCIAOT B OelKoBOH MoJeKyJe B pubocoMBI, Ifie MpoHc-

XOOHUT eé chopka.

1. Bomoponnaa xuMmuueckas cBa3b. 2. Mexanuam 06-
Pa3zoBAHHA BOTOPOIHON CBA3H. 3. MexMoIeKyIapHA A
H BHYTPHMOJIEKYIAPHAA BOogopogHan cEask. 4. Bomo-
POJHAA CEA3EL B 0eJIKAX M HYKJEHHOBBIX KHCJ0TAX,

OeI?

0 9~

LE R R RN R RS E R RSN EN

1. Yro Tarkoe sogopoguaas ceass? Kakyio roury apenns — ¢u-
3MKOB HIIH XHMHEKOBE — Bkl pasfe/fere IO BOIPOCY eé NpHpo-

2. Kakos mexaunaMm obpasosanusa Bogopoanoil ceasu? Kakne
BHBL BOLOPOAHONA CBA3H BLI 3HaeTe?

3. HRHHMH OCODBIMH CBOHCTBAME oé:raqam’r BellleCTBA C MeM-
MOJIeKYIAPHOH BOJOPOJHON CBA3LIOY
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4. Kakymio posk HrpaeT Me:xMOJeKYIAPHAA BOJOPOAHAA CBAZE
B mpupoje?

5. Kaxkyw pons HMrpaer BHYTPHMONEKYIAPHAS BOJODOJHASA
CEA3L B OPraHHU3AIHN HATHEHOH (IpHpogHOil) CTPYETYPBI
GHONOMMMepoB — GEIKOB H HYKJIeHHOBRIX KHeI0T?

6. Kakyio pons Hrpaer BHYTPHMOJEKYIAPHAA BOLODOIHARA
CBA3L B XPAHEHHH M Nepejade HacJleAcTBeHHOH wudopMa-
nuu? [Ipr oTBeTe HCOONB3YHTE SHAHNA IO KYpPCy 001meit 6mo-
JIOTHH, 8 TAKMKE KOHCYILTAHHA yauTeneil 6HoJI0rHe i XHMHH.

7. MoaroroerTe coobiuieHne H NPe3eHTALIHK O COIHAIBHOR po-
JH BOJOPOJHBIX CEAZEH, OPOHIIIOCTPHPOBAE NPHMEPAMI.
Bocnonsayitrecs pecypeanmu MaTepuera.

8. ITogroToewTe coodmenne 06 OTHPBITHH CTPYKTYPLI A€30K-
cHpUGOHYKIEHHOBEIX KHCA0T Aaypeatamu HoGenescroit npe-
mun 3. Yorcomom u @, Kpukom, ncnonsaya pecypest Ma-
TEpHeTA.

9. [TogroroesTe COOBIIEHHE 0 XMMHYECKOH OPHPOJe HETATHE-
HEIX IOCTIEICTEHH JJIf OPraHuaMa Ye/I0BeKA KYPeHHH H yIIo-
TpefieHua ANKOTOJA, HCNOAL3VA PA3IHYHLICE HWCTOUHHEH
uupopmanun 1 [[OPHL.

a a9 5 00

§ 7 I[Tonnmeps!

S3HAKOMACE ¢ BHYTPHMOJIEKYIAPHOH BOJOPOIHONH XUMH-
YecKoH CBfA3bLI0, MEI pACCMOTPDEJIH TAKHE OMoJIOrHYecKH aK-
THBHBIE IIPUPOIHEIE COEIHHEHNA, KAK DeJIKHM M HYKJIEHHO-
Bbl€ KHUCIOThI, KOTOPEIE OPeJACTABIAAIOT coboll fuomoaume-
PEI. B cossanum nawbHoro HeJloBeéKa, 3HAWIEro OCHOBBI
XHMHH, MOHATHE «I0JJHMEp» ACCOIMHPYETCHA ¢ YeM-TO He-
OOBIKHOBEHHO DOJBLIITHM, KPYITHBIM.

ITonumepsl — BLICOKOMOJIEKYJIADHLIE BEIleCTBA,
é MOJEeKYJALI KOTOPBIX COCTOAT U3 BOJILIIOTO YHCIA

NOBTOPHAIMIMXCA CTPYKTYPHEIX 3BeHBEB, COegH-

HEHHBIX Me¥X Iy co00l XUMHUYeCKHMHI CBA3AMH.

ITomumo DEJIKOB 1 HYKJEHHOBBIX KHCJIOT, K OUonoguMe-
pam, T. e. IPHPOJAHLIM MOJHMEpaM, OTHOCATCA 3HAKOMEIE
BAM HOJHCAXAPHILI — KpaxMaJ, Ie/Jij03a, NMHKOreH,
XUTHH | Ap. (puc. 38).
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Puc. 38. Buomonumepsi: a — Kpaxwman B knyGHax xaprodens;
§ — IJIMKOIeH B KJIETKAX IeYeHH; 8 — XHTHH B NAHIHUPAX PaKo-
ofipasubix

KpoMe npupoHbIX MOJHMEPOB, H3 Kypca OpraindecKoii
XMMHH BAM 3HAKOMEI TAKXe HCKYCCTEEHHEBIE H CHHTeTHYe-
CKHe MOJHMepPHI.

ITosTopuM u 06006IMHMM MaTepHas 0 HauboJee BAKHBIX
IpyIIax U3BECTHERIX BAM MOJIUMEDORB,

OpraauyeckHne moJIHMepPbI

Haubonee BaxxHbBIE opraHH4dYecKEHe oJHMepHbIEe MaTepH-
aJlsl — IIACTMACCELI H BOJIOKHA.

IInacTMacca — 3T0 MaTepHAaNkl, NOJYYeHHEIE HA
OCHOBe MOJHMEpPOB, crnocofHble MpHOOPeTaTh 3a-
JaHHYI0 (OpPMY IPH HUSrOTOBJEHHH H3IAENHA U
COXPAHATE €€ B IIpollecce SKCILIYATAILUH.

RHH. npasumao, rjjacrMacca — 9T0o CMeChb HECHKOJIBKHX Be-
I[eCTB, a MOJUMep — 3TO JHINbL OJHO M3 HHUX, HO caMoe
payxHoe. OH cBA3bLIBAeT BCe KOMIOHEHTHI IJIACTMACCHI B
elJlHOe LHeJoe. HDBTDMY INOJIHMED HasbIBAKT CEA3YVIOIITHM.
IlepBrie nuracTMacchl, KAK MBI yike MOQYEPKHBAIN, OBLIN
MCKYCCTBEHHBIMH IIOJIHMEPAMH, A 3aTeéM B KauecTBe CBA3Y-
HOHX CTAJIH OIPHMeHATE H CHHTETHYECKHE MOJIHMEeDbI: ¢IE'
HONMo(GOpMaNbAeriAHbIE CMOJILI, TOJHA(DUPLI U T. 1.

IloHsaTHO, YTO HNpeBpAaIlaTh B rOTOBbIe HU3JeJHd VI0DHO
Te ILJACTMACCHl, KOTOPhIe 0DPATHMO TBEDACIOT U PASMAIIA-
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0TcA, Takue NIacTMACCE HAZBIBAIOT MEPMONAACMAMU
WIH mepMoniacmuinsimu norumepamu. K rakum
ITACTMACCAM OTHOCATCH IMOJHUITHIIEH, IOJTHCTUPOJ, TOJIH-
BHHHUIXJIODHA, nonuaMunsl. Ecau ke B npouecce thopMo-
BAHHUA U3JIeJINA NPOUCXOJNUT CIIHBKA MAKPOMOJIEKYJ K IO~
JuMep, TBepjed, NpuodperaeT NPOCTPAHCTEEHHYIO CTPYK-
TYPY, TO B BA3KOTEKYYee COCTOAHME TaKOM IMoJuMep
BEPHYTH Hejbadd. TakMe NIacTMAacChl HASBIBAIOT MeEPMO-
pPeaxkmonjaacmamu HWIH MeEPMOPEAKMUEGH BLMU NOJUW-
mepamu (Hanpumep, eHosohoOpMaILIernaHbIe, Kapba-
MHJHEIE B TIOTUa(PUPHEIE).

Kpome cesasywomero (moammepa) B JIACTMACCHI YaCTO
BBOJAT pasHble J00ABKH: HAIIOJIHUTEIN, KPACHTEJIH, 4 TAK-
JKE BeIecTBa, MOBRINAIOIHME MeXaHWYecKHe CBOHCTBA,
TEPMOCTONKOCTE M YCTOHYHMBOCTE K crapeHuio. Hamonan-
TEeAH He TOJbKO 3HAYMTENbHO YAELIEeBJIAT ILJIACTMACCHI,
HO U IPHJAIOT UM MHOTHe cnenuipnyeckue ceoifersa. Tak,
ILUIACTMACCHI ¢ HANIOJIHMTeJeM B BHJle aJIMasdHoil M kapb6o-
PYHJ0BOIl NBIIM — 2T0 abpasuBrl, T. e. MIAGMOBAILHEIN
maTepuan. [MIupokoMy HNpMMEeHEHHK MJIACTMACC CIOCOD-
CTBYET UX HHU3KaA CTOMMOCTB, JIErKocTh nepepaborku. Ilo
CBOMCTBAM IIJIACTMACCHI YACTO He YCTYIAIOT METALJIaM HU
CIIABAM, 8 MHOTYIA Jlaje IPeBOCKOJAT UX.

Ynakoska
N

CTpoHTeNLCTRO

L

g

Apyrue
ofmacTH

Meauuuna ":,,/
i /

Opeskpa” - /
b, S

’ B.rlelwpoéuepl‘e'ﬂu‘:&
Texuuxa / f.prpyu_lt{H I; Tpauenopr
Cenncroe d PypunTypa
Brrrosnie
X03AHCTBO Hamenns

Pue. 39. Obnacti npuMeHeHHA MIaCTMAaCC
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OcHoBHBIE HOTpedUTENH OJIACTMACC — CTPOUTENbBHAHA
HHAYCTPHA, MAallMHOCTPOEHHE, dJIeKTPOTeXHHKa, TpaHc-
MopT, NPOHU3BOJACTEO VIAKOBOUYHLIX MaTEpPHAJIOB, TOBAPOB
HapojHOTo notTpebiaenud (pue. 39).

I[TonaTHe «mIACTMACCHIY COBPEMEHHBLIMH IIKOJbBHUKA-
MH O4YeHb 4YACTO BOCIHPDHHHMAaETCH KaK KaTeropufg XUMH-
HecKad, KAK HeYTO NPHJIVMAHHOE M CHHTe3HpPOBaHHOE
usobperarenaMu-xumMukamMmu. OIHAKO MHOIHE MOJHMEDLI
BCTPEYAKTCH B IPUPOJE U He B (hopMe DpPOLIEeHHBIX YeJI0Be-
KOM M 3ArpASHAIIHX eé oTpaboTaHHBIX W3NeNIuil, a Kak
HATYpaJbHbIe BellecTBa, CHHTe3NPOBAHHLIE PACTHTEIbHEI-
MH ¥ MKHBOTHBIMM opranmamamu. Tak, pactyiee 8 Masoit
Aszuu nepeso Liuvamber orientalis BIIe AeT IAX VUV CMO-
1y, HAZRIBAEMYI CTHpaxcoMm, Koropyio emé 3000 ner ma-
3ajJl IpeBHNe erHITAHe UCIOJIL30BAJIN NTPH falk3aMHPOBA-
HUH yMepmux (puc. 40). Ctupake, Tak e Kak «JApaKkoHO-
BA KPOBbL», BblAeNdeMAd MAJAHNCHKON NanbMOl POTAHTOM,
npencrapnaer coboll He YTO MHOE, KAK NOJHUCTHPOA. ALVK
Abax ater B ciydae ONMACHOCTH BREICTPEJIHMBAET B ATAKVIO-
LIero MUAKOCTEIO, COCTOAINeII B OCHOBHOM M3 MOHOMEPHO-
ro MeTHJIMeTAKPHJIATA

CH,—C—COOCH,,
CH,

KﬂTDprI, noJITHMepH3IvVACE Ha TeJie Bpara, JeJaeT ero He-
MOJIBHKHBIM,

OcHOBHBIE HOJHUMepbl H O00JACTH NPUMEHEHHH H3I0-
TOBJEHHBIX HA HX OCHOEBe ILIMIaCTMacC NpHBeleHblI B TﬂﬁJIH'
ne 3.

Puc. 40. [pesaue ervnraie HCNob3oBadN HPHPOAHLIE TOJIHMEPBI
Ana fanbaaMUpoBaHHA
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Boaorxna

BoaokHa — 3T0 NOJHMMEDHI TUHEHHOIO CTPOSHHA,
KOTODEIE IPHUTMOAHEL IJIA U3TOTOBJAEHNA TeKCTH k-
HBIX MaTepHasoB (HUTei, JKI'yTOB, TKAHE).

Hpupodnbie 600KHA TI0 NTPOUCKOMKICHHIO NEJIAT HA
pacTUTelbHbIE, }KHBOTHbIE H MUHEDAJIbHBIE.

Boaokna pacmumenvnozo npoucxoxmcdenus (puc. 41)
MOHO IO PAa3IeIHTh:

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

« Ha BoJIOKHA cTelJeil pacTrennit — ny0GAHBIe BOJIOKHA
(néH, IHVT, NIeHbBKA);

« HA BOJIOKHA 000/J0UeK ILIOAOB (KOIpa OPexXoB KOKOCO-
BOIl MAJILMBEI).

Haubonee BaxxHOE BOJIOKHO PACTHTEIBHOI'O0 HPOMCXOMK-
JeHUs — XJIONKOBOe, ofyajalllee XOPOIIMMH MeXaHH-
YeCKMMH CBOMCTBAMHM, M3HOCOYCTOMYHMBOCTBIO, TEpMoOCTA-
OMIBHOCTHIO, TMIPOCKONHYHOCTHIO (OYeHb XOPOIIO BIKTHI-
BaeT Bjaary). Ero npuMeHAOT B IPOM3BOJACTBE PA3/IMYHBIX
TraHeil (6A3b, cuTel, caTHH, OailKa) U TPUKOTAMKA, INBEH-
HBIX HHUTOK, BATHI.

JIén, Gosiee npoYHEIH, YeM XJIONOK, IPUMEHAOT JAJIA 13-
roToBjeHus OellbeBbIX, MIATHEBBIX M JEeKOPATHBHBIX TKAa-
Hell. JIybsaHbIe BOMIOKHA UCNOJIbL3YVIOT B IIPOU3BOJCTEE THAa-
Hell, 13 KOTOPBIX M3roTABJIHMBAIOT Tapy (MEIIKH), KAHATOB,

&)

Puc. 41. Bonoksa pacTHTENBHOTO TMPOHCXOMAEHUA: @ — XJIOMOK;
0 — JMeH; 8 — KONPpa OPeX0B KOKOCOBOH NANEMEI

60
P



Puc. 42. Hlénw (@) u mepers (6) — 3T0 BOMOKHA JKUBOTHOTO IIPOHC-
XOKIeHHNHA

BepépoK. JIEH TaKiKe HCHOAB3VIOT IJA H3TOTOBJeHHA Oy-
MAary, HAIPHMEeD raseTHOH 1 0AHKHOTHOI.

K sonoxnam musomuozo npoucxoxmcdenus (puc. 42) or-
HOCAT HATYpPaJbHbBIE IIEPCTh U 1HENK.

HarypanbHasa mepeTh XAPAKTEPH3VETCH HEeBBICOKOHN
NpPOYHOCTRLIO, GOoabIIOH smacTH4YHOCTEW. [lpumensawT eé
IJISE M3rOTOBJEHMA TKaHeil OBITOBOIO M TEXHHYECKOI'O Ha-
BHAYEHUHA, TPHKOTAMA, BAIANLHO-BOHJIOYHBIX HM3IeTHE
(BOMJIOK, BAJIEHKH U T. 11.).

HarypanbeHblil ménx BeipafaThIBAOT MHOTIOYHCIEHHBIE
ryceHunbl M nayvku. CaMplil H3BECTHRIH [IENK BBIAEIAIT
IeJKOBUYHEIE YEPBH.

Kuraiimam ménk 6611 HaBecTeH Golee YeM 3a JBe ¢ MoJIo-
BHHOR ThICAYH JeT 10 Hamel apel. CeKper ero H3aroTosmne-
HHUHA OXPAHAJICH rocyJapcTBoM, noka B 556 r. H. 9. MoOHaAXH
nz Eeponel He BeIBe3aAN KoHTpabauzoil ma Kurasa aiima
IIEJKOBUYHLIX YepBeil, COIPATAB HX B IIOJILIE TPOCTH.

HarypanbHbeIH IIETK — 2T0O O4YeHBL JOPOroe BOJIOKHO,
HanpuMmep B fnoHuM IOEJIKOBOE KHMMOHO CTOHT OKOJIO
30 000 gomnapos.

IITénk ouyens npo4eH. ITO €ro CBOHCTBO H 3JIACTHYHOCTh
[IO3BOJISAIOT AeaTh MIEJK OCHOBOI IS MHOIMMX BHJIOB TKa-
HU — Dapxara, aTjlaca, rasa 1 ap.
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a) o)

Puc. 43. Buckoasoe (a) ¥ atneraTioe (0) BOMOKHA — 3T0 HCKYCCTBEH -
HBIE BOJOKHA, HX HNOJIYYAKT OVTEM XHMHUYeCHOH MOogm(uKanun
NPHPOAHEIX OPrAHHYeCKHY HOIHMepoB

Pue. 44. Kanpon (a) u nascan (§) — 9T0 CHHTETHYECKHE BOJMOKHA.
CoIpbEéM 718 UX NONYUeHHA ABIANTCA, HAIIPHMep, MPOAYKTEI TIepe-

paboTen Hedyrr
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AuUMUdecKUue 60JI0KHA NTOJIVHAIOT, KAK BEI VXKe 3Hae-
Te, U3 PACTBOPOB MJIH PACILIABOB BOJOKHOOODA3YOIINX I10-
nuMepoB. Ux moapasaendaioT HA CAeAVIOI[HMe IPYIIILL:

* uckyccmeeHMble (BUCKO3HOE, AlleTATHOE M JIP.), KOTO-
phIe MOJYVYAKT U3 IPUPOAHBLIX MOJIHUMEPOE WK OPOAVKTOR
HX nepepaboTKH, ITABHBIM 00paZoM M3 IELII03bBI U ed
atpupos (puc. 43);

» cuHmemuyeckue (KampoH, JABCAH, SHAHT, HAMJIOH),
KOTOpPBLIE IOJVYAKT M3 CHHTETHYECKHX [IOJHUMEpPORB
(puc. 44).

Heoprannueckue moJiuMepsbl

PacemoTpuM elné ofjHy Ipynmny noJMMepoB, KOTOPLIE B
CO3HAHHH [IKOJBHUKOE PEIKO CBA3BIBAKOTCH C 9THM MOHA-
THEM. JTO HEOpraHUYeCcKHe MOJHMepbl.

HeopranuyeckMM NpUPOAHBIM BOJOKHOM SABISETCHA ac-
Gect. Ipyroit HeopraaudyecKnil moJuMep — cepy IJIACTH-
YECKYI0 — HeTPYIHO MOJAVUYHUTE M3 KPHCTALIWYeCcKOi ce-
PhI, BLIJINBAA €& PacILIaB B XOJOJHYIO Bogy. B peayibrare
noJaydaeTcs pesHHoNoA00HOe BeIecTBO, CTPOeHHE KOTOPO-
o MOMHO 0TOOPASHTE TAK:

Tl T L PR e

S S S

CTP}'KTYPHHM SBEHOM 3TOro nmoJiiMepa ABJAAEeTCH aTOM
cepsl.

Jlpyrue HeopraHMuYecKHe MOJHMepbI, HMeIOIHe ATOM-
HYH CTPVKETYDY, — 9T0 AJJOTPOIHEIE BHIOU3MEHEeHHUA VI-
nepoja (puc. 45), ceJleH M TeJAJyP HenoYedHOro CTPoeHHu,

Pue. 45. Heoprapnueckue nmoJuMepbl, HMeWI[He ATOMHYI CTPVE-
TYPY: @ — rpadmr; 6 — anmas; 8 — (pyanepen
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KpacHbI (ochop, Kpueran-
audecknit kpemuaui. IHocnen-
HHH obnajgaer NDOJAynpoBOX-
HUKOBBIMH CBOHCTBAMH ¢
HCHOJIb3VEeTCH MAJAA H3r0TOB-
JleHHA colHeuHBIX Oarapeii
(puc. 46).

Mil OpHBeIH OPUMEp.I
MPOCTLIX BellecTB, HMek-
MUX IOJHMEPHYVI) ATOMHYIO
cTpyKTYpY. Ené bonee pasno-
00paaHbl ATOMHBIE CTPYKTY-
H3roTOBJAeHA H3 KPHCTALIH- PHLY NOMAMERNOR — CIIOMCHLIE
HEeCKOro KpeMHHA BelecTs. IT0, HANPUMEp, OK-
cua kpemuansa (IV):

Puc. 46. Conaeunas baTapes

| | |
...—51—0—51—0—91i—. ”

o)

| | |
...—Si—0—Si—0—Si—...

PaanoBuHOCTAMM 2TOr0 IIOJAMMepa, KOTOPLIH o0pasyer
OCHOBHVIO Maccy JuTocdepbl, ABIAKTCA KBAPI, KpeMHe-
3éM, TOPHLIH XpycTans, arat (puc. 47).

He menee pacnpocTpaHéH B TakoH BajKHBIH JJA JHUTO-
chepsl moMUMeEp, KAK OKCHJ adoMuHuA. Yaine Bcero oba
3TH NoMUMepa 00pasyIT MUHEPANBI, UMewlue obiee Ha-
3BaHue anomocuruxamsi. K HUM oTHOCATCA, HAIpHUMeEPp,
Oesas riuHA (KaoJHH), IoJeBsie INAThI, caioaa (puc. 48).

ITouTH BCce MUHEpPAJIBI U TOPHBIE TTIOPO/kI MPEICTABIIAIOT
coboil npupogHbIe IOJINMEepPHI.

2)

a)

Puc. 47. llpupogaeie dopmer okcuga kpemuans (IV): a — xBapu;
6 — KpeMHe3EM; § — FOPHBIH XPYCTANL; 2 — ATAT
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Puc. 48, AmoMoCHIMKATE: @ — KAOJAHH; § — [0JeBOl mnar;
8 — CHHIa

Cpenun HeOPraHHYECKHX HNOJHMEPOB BCTPEYAKITCH H BO-
JOKHA.

K munepaavrbim gonoxknam (puc. 49, a) orHocar acGecr,
M3TABHA M3BecTHBIH Ha PycH mog HasBaHHUEM <«TOPHBIH
néH». U3 Hero Ha npeanpuaTHAX Xo3AuHa « KamenHoro no-
dca» (TAK HEepeJAKO HA3LIBAJIH YpPaJlbCKHe rophl), IPOMBIII-
neHHHKa u npeanpunumarens I1. H. Jlemunoea usrorae-
JTUBAJIH HecropaeMmoe Desibé, KOTOpOoe TOT B KaYeCcTBe aK30-
THUYECKHUX IPe3eHTOR Japuj 3HATHBIM JIIOAAM, B TOM YHCIe
1 pMmneparpulle Ekarepune Benuxoi.

AcbhecT B HAIITH JHHU MCIOALIVIOT IJIA NPOU3BOJACTBA TEII-
JIO0- M OTHEe3al[UTHLIX XMMHUYeCKH CTOMKHX W JIPYIUX TexX-
HHYeCKHX M3JeJuil 1 TKaHel (puc. 49, 0).

Ha srom maTepuasie Bl CMOIIH YOeOUTHCS, YTO XMMHUA
NOJUMEepoE — 3T0 VHHBepCAJbHAA XMMHYeCKad KaTero-
pHs, a €€ MOHATUA: ¢« MOHOMED», ¢HOJHMED», «CTPYVHETYVD-
HOE 3BeHO», «CTeleHb MOJUMEePU3aluu» (GCnoMHLme, Lo
2Mmo makoe) — OAHHAKOBO NPHMeHHMBI KaK B opraHuye-
CKOH XMMHH, TAK M B HEOPraHHUYeCcKo.

Puc. 49. MunepanbrOe BoloKkHO — acbect (a) 1 uagenna us Hero (0)
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1. Tlomumepnr. 2. Ilnacrmaccesl. 3. Kanacendmurannn
NOJHMEPOE MO0 NPOHCXOEIAeHHI0 (DHOMOJIHMEpHI,
HCKYCCTECHHBIE M CHHTeTHYECKHEe MHOJHMEephI) H 1o
OTHOILIEHHID K HATPEBAHHIO (TePMOILIACTEI H TEpMO-
peakTomaactsi). 4. IIpumMernenne maacrmacc. 5. Bo-
anoxHA. 6. IlpupomEble BOMOKHA (KHBOTHBIE, PACTH-
TeJBHEIE H MHHEPAJBHLIE), XHMHYECKHEe BOJTOKHA (HC-
KYCCTBeHHBIe H cHHTeTH4Yeckue). 7. Heoprannueckue
MOJIHMeE PBI.

9% 00 © 0 00 0

™

é

\
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1. Yro Taxkoe moaumMep, MOHOMED, CTPYKTYpPHOE 3BEHO, CTe-
nesns noaumepusanun? [Ipu orsere HenonbayiiTe 3HAHUA, TTO-
AyHeHHLIe 03 KYDPCA OPraHHYecKON XUMEH.

2. Kagne Gmomonumepsl Bel sHaere? OxapakTepuayiiTe X ¢
HCIOJIB30BAHHEM MOHATHIT, NePeYHCIeHHBIX B NEePEOM BOIIPO-
ce.

3. BenoMuuTe M3 Kypca Oprasddveckoll Xxummnu ocodeHHOCTH
CTPOEHHSA, CBOHCTE M NPHMEHEHHA KPaXMaia ¥ 1e/LII00351.
CpaBHuTEe HX,

4. Yro rakoe nnacrmaceel? Ha Kakme rpynnel Hx geasT: a) oo
OTHOIIEHHID K HATPeBAHHIO; §) M0 IPOUCXOMASHHIO; B) MO TH-
0y PeaKIiH, ¢ IOMOIIBID KOTOPOH IOAyuaiT noaumMep?

3. BecnoMHEHTE, 4TO TAKOE NOJHMEpPH3AIHA M NOIHKOHJAeHCA-
unsa. Cpapaure nx. [lpueseanre npumepsl. Ilpu oTBeTe HA aTOT
BOTIPOC HCIOJL3YHTE 3HAHHMA KAK N0 OPraHHYecKoil XHMHH,
TAK H I0 o0mel DHoJIorny,

6. Yro rakoe ponokua? Ha kaxne rpyunet nx genar? [Ipuse-
AUTe IPpHUMephl H pACCKAaMKHTe 0 3HAUCHHH KOHKPeTHRIX npej-
CTABMTENEH KaMRI0H MPYIILL.

7. BanuminTe ypaBHeHHe PEAKIHH [IOJTHMEDPHSANHH Belme-
CTEA, BRIIENIAEMOT0 TPOMHYECKHM JKVKOM B CJIYVYAE ONACHO-
CTH.

8. IloaroroesTe cooduleHne HA TeMy «CHHTeTHYeCKHe ITOJIH-
MepHBIE MATEPHANL] M UX POJIb B COBpEMEeHHOH TeXHHKes, HC-
nmonkaya IJOPr 1 paznuyabie HCTOUMHHEN HHQOPMAaIIHH,

9. lMogroroesTe cooboieHHe 0 MaTepHaIaM TabJIHIEl, IpHBe-
AEHHOH B maparpade, 0 pojJH TePMOILIACTOR H TePMOpPeaKTO-
IJIACTOB B ¥XH3HH COBPEMEHHOTD 0bIecTsa.

10. Kakne HeopraHpuecKHe NoJMMepsl Bam masecTHR? Yro
obmero B X cTpoeHnH? Kakyio pojik OHE HIPAIOT B HEKHBOH
npuapoge?



§ 8 l'azooOpasHbIe BellecTBa

BonsmuHCTBO BellecTB B 3aBUCHMOCTH OT VCJIOBHH MO-
I'yT HAXOAHTLCH B OJHOM M3 TPEX (pAa30BBIX, MJIH Arperar-
HBIX, COCTOAHMII: razoobpasHoOM, MHIKOM HJIH TBEDPIOM.
Hanpumep, Boja BeTpeuaeTca B TPEX arperaTHLIX COCTOSA-
HuAx (puc. 50): uaxas, Teépaas (nén) u razoodpazHad
(BogAHOI map).

B razoBoii (paze paccToaHHe MeXAY ATOMAMHE HIIH MOJe-
KYJaMH BO MHOT'O PA2 NPeBHIIIAET PAa3Mephbl cAMHX YACTHIL.
ITpn armocdepuom gaBneEHH 00'BEM COCYIA B COTHH ThHICHAY

“. . _Tlasoofpainoe

Taépdoe
; Inasnesue Henaperne
oy =——> e
£
= (==
daMepaaAne Kormercamusa

Puc. 50. ArperaTHble cOCTOSHASA BOALL: @ — TBEpHOe; § — HHIKOE;
& — rasoodpasHoe




pas boabie coberBeHHOro 00bEMa MOJEKYJ rasa, moaToMmy
JAJIA ra30B BRINOJHAETCHA 3aKO0H ABOI‘EHPOI

B PABHBIX 00'BEéMAX pPa3JHYHBLIX I'A30B IIPH OH-
HAKOBBIX YCJIOBHAX COJIEepP:KHTCA OJHHAKOBOE
YHCJI0 MOJeKYL.

M3 sroro 3aKkoHa BRITEKAET Ba)KHOE claefcTere: 1 Mok J1io-
Doro raza npM HOPMANBHEIX yeaoBHaAX (760 mm pr. e, 1 0 °C)
saHnMaeT 00béM 22,4 n. 3roT 06BEM, KaK Bl 3HAETEe, HABKI-
BAIOT MONAPHBLM 06 BEMmom zazoe (V= 22,4 n/mouns).

Cnabple cHMJIBI NPHUTHMKEHHS MOJEKYJ rasa He MOryT
VIep&HaTh HX APYD OKOJIO ApyTa, H03TOMY I'asbl He HMeT
coberBeHHO (hopMbl U 00BEMA, 4 3aHMMAIOT Bech 00bEM
cocyja, B KOTOPOM HAXOJAATCH.

I'azsl nerko c:xkumawTtcesa. [Ipu aTom MaMeHsAeTcA Merk-
MOJIEKVJIAPHOE paccTosdsHMe.

Brarogapsi 60/b1110MY PACCTOAHMIO MEMIY MOJEKYIAMM
J0bble rasbl CMENINBAIOTCH APYT ¢ APYTOM B Ja00BIX COOT-
HOImIeHUAX. Ba)kHeHIINMH NPHPOJHLEIMH CMeCcAMH TA30B
ABJAKTCA BO3IYX U IPUPOJHEIH raa,

CocTas BO3yxXa B HACTOAIlee BpeMs OTHOCHTEJNLHO ITO-
CTOAHEH, OH CHJAABIBAJCA MHJJIMOHBI JieT OJgaromapsa
(hoTocuHTE3Y, OCVIIecTBRIAeMoMY pacreHuamu. HMeropurwo
BOSHHKHOBEHHMS M PA3BHTHA arMocdepbl 3eMJIH MOMHO
NpejcTaBUThL B BUe cxeMsl (puc. 51).

B ornmnuue or BO3ayxa, cocTaB Apyroil cMecH, cihopmu-
poOBaBIIeicA B HeApaxX 3eMJid, — NPHUPOJHOIO ra3a 3aBH-
cut oT MecTopo:kaenusa. Tem He MeHee OCHOBY €ro COCTaAB-
JAAKT NpefebHbIe YIMIEBOAOPOALI: MEeTAH H ero roMoJoria
(?Tan, nponaH u GyraH).

Myapass npupojia pasMecTHJIA 3TH TA30BbIé CMeCcH Ha
IJaHEeTe OTHOCHTEIBHO M30JUPOBAHHO ApYT oT apyra. Ec-
JIM 3Ke NPOM30IAeT X NepeMenInBaHHe, 3TO MOKeT 3aK0H-
YUTHCA KaTacTpodoil, YTo HepeaKko NPOHCXOAUT NPH Heco-
ﬁ-JIIG,[[EHHH npaBUJI TEXHHEKH Dez0nacHOCTH B maxTax, pyva-
HUKAaX, MecTax Hedre- U razomobsluM, ga U MIpPOCTO B
OniToBEIX yestoBusix. [losromy npu omymesnn Mmaneinero
3anaxa «razas HeoOXOAMMO NPOBETPHUTHL IOMelleHHe, He
BKJIIOYATE 3JeKTponpubopsl, uaberates J1000ro orusa u He-
MenleHHO 0DpATUTBCH B FA30BVIO CIOVHOY.
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Puc. 51. Ueropua BoaHHKHOBEHHA H PASBHTHA aTMoctepsl Semin
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llpHpoaHEIN I'ad — 3TO HE TOJBKO JAeNIeB0e, IK0JI0THYe-
CKH 4YHCTOE, 3HEPreTHUECHKH M SKOHOMHUYECKH BBITOIHOE
TOILIMBO, HO TAKMKE U EHHOE XMMHUYeCKOe chIphé. OHH 3
MNPOAVKTOE lepepabloTKH NPHPOLHOrO MA3A — 3TO BOJOPOIL.

Bodopod H, — camblii Jérkuii ras. Ero ucnonbayior
AJIS IPOM3BOJACTBA aMMHAaKa, XJOpPOBOA0Opoaa, NOJyYeHus
MaprapmHa, BOLOPOIHOH pe3KH M CBADKH MeTAJLIOB, B Ka-
YecTBE TONJIMBA JJIA IBHUTraTelell KOCMHYecKHX Kopabieit
(puc. 52). Bogopon — 3T0 NepeleKTHBHOE SKOJOIHYECKH
YHCTOE ABTOMODHUIBLHOE TOILTHEO.

B nabGopaTopun BOAOPOA HOJVHAKT Yallle BCEro B amma-
pare Kunna (puc. 53) esauMogelcTBHEM IUHKA ¢ COMAHOMR
KHCJIOTOM: 2z

4
Zn + 2HCI = ZnCl, + H,T.

Tak kax BoJOpOJA caMBlil TErKHI U3 razos, ero cobupaiT
B epeBEPHYTHIN BBEPX AHOM cocyjl. OnpenensoT 4UCTOTY
BOJIOPO/ia 110 XapaKTePHOMY 3BYKY B3pEIBa ero HeGoabIIIoro
KoJudecTBa. JToT 3(peKkT MoxeT ObITH pasHBIM: ITMIYX0H
XIJIOMOK, €CJH B COCYIe HAXOAMIICA YHCTHIH BOgOpOd, H Xa-
pPaKTepHBIH <«JIAIMWA» 3BYK, €cAM BOJOPOJA COIepal
IIpUMech Bodavxa (puc. 54).

Cmecs nByX 00'LEMOB BOJIOPO/IA H OHOTO 00BEMA KUCIIO-
pPO/ia HA3BIBAKOT ZPeMYYUM 2A30M, TAK KAK OHA IIPH IO/ H-

F'aHHH B3PBIBAETCH.

Puc. 52. Bogopong — TonamMeo anas Puc. 53. Annapar
KOCMHYeCKHX Kopaliei Kunoa
70
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Kucaopod O,, Kak Bl yiKe 3HaeTe, cocrasnsaer 21% ar-
moctepsl. Kpome kKucsioposa, B BepXHHX CI0AX aTMochepsl
COOEePMUTCH AJLIOTPONHOE BUIOHM3MEHEeHHe KUcaopoga —
030K O;. ATmocdepHBL 030H HHTEHCHBHO HOIVIOLAET Yib-
Tpaduoneropsie ayun. Taxum obpaszom, 030HOBHI cJ0i
3alUIaeT MH3Hb Ha 3eMJe OT HX ry0uTeabLHOro Bo3jgei-
crBHA. BmecTe ¢ TeMm armochdepa nponyckaer nHppakpac-
Hoe nanyueHue ConHia.

ArMmocdepa, Ouarogaps cojep:xalneMyca B Hell 030HY,
YIJEeKHCJIOMY ra3dy M BOAAHOMY IIapy, MAJOIpPOHHILaAeMa
A nH(ppakpacHoro uanydyeHus 3eman. Ecan Ou1 9TH rassl
He cofepyKanucek B armochepe, 3emMis IpeBpATHIACE Obl B
De3:KHU3HeHHLIN IAD, CPEIHAA TEMIEPATYPa HA MOBEPXHO-
cTH KoToporo Ovwia 6e1 —23 °C, B TO Bpema Kak (hakTHUe-
CKH OHa paBHa +14,8 °C.

Cocras ﬁTMDEdJEphI MOMET H3IMeHHATHCHA B peadyiabkTaTe
AHTPOIIOTEHHOI'0 (BBEIBBAHHOIO [EeATEeJBHOCTBIO 4eJ0BeKa
Ha npupoay) sarpsasHenus. Hanpumep, OKCHAbI cepbl
U azora obpasyioT B arMocepe a30THYIO U CEPHYI0 KHCJI0-
ThI, BEIIIAJIAIOLIHE B BUJE Kuciomubix doxcdeit ¥ BbI3bI-
Bamone rubesns pacreHuid (pue. 55) B HBOTHBIX. OHH
HAHOCAT OOJBIIOH Bpel apXUTEeKTYPHBIM NaMATHHKAM

——
Puc. 54. Ilposepka Puc. 55. Iorubmwuii or kuc-
BOJOPO/IA HA YHCTOTY JIOTHEIX JIOMAei XBOITHEL Tec
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Puc. 56. PagpynieHHBIe KHCJIOTHRIMH JOMEIAME CKVABITYPEI

(puc. 56), paspyiiamoT MeTAJJIHYECKHEe KPLIIIH H KOH-
CTPYKI[UH — MOCTBI M OIIODHBI.

HcryeeTBeHHOE 3arpsisHeHne OKpyKaoILlei cpefabl 0Ka-
3BIBAET KOCBEHHOE BO3[eiicTBHe Ha aTMmocdepy, H3MeHAR
eé cpoiicTea. Tak, B peayJbraTe YBeIHYHMBAIOLIEroCs CyKH-
raHus TOIJIMBA W YMEHBIIEeHHs IJIOMIALeill, 3aHATHIX pac-
THUTEJLHOCTBLIO, TeMITEI (DOTOCHHTETHYECKOr0 BOCCTAHOBIIE-
HHSA KHCJI0POAA H3 VIVIEKHCJOro raza B HACTOsALee BpeMs
yMeHbInNUI0CE HA 30% 8a nocnemaue 10 Teic. ner. Exeromu-
Hadg ybwblIb KHcaopoga coctaBiaser 31,62 mapa t. Ecan
y4ecThs, 4To B arMmochepe cogep:xurcea 1200 Tpar T KHco-
pojia, TO ero KOJMUYecTBO B aTMocdepe 3a roji yMeHbIIIAETCA
Ha 0,0025% . Kazanocs 6vl, 3T0O HEMHOI'0, HO, OYEBHUIHO,
MOZKET BCTAThL BOIIPOC O BBeJIEHHH orpaHndyeHnil Ha nnoTpeb-
JeHHe KHCJa0poa.

Haxonenue yriaeKHCJIOro rasa U pyrax BeIIeCcTB B aT-
mocepe — NpUYMHEA NAPHUKOB020 3perma.

= Yy

ITapuukoesiii aperr — HarpepaHue BHYTPEH-
# HHUX cJoéB armochepsl 3eMaH, o0yCI0BIEHHOe
Npo3pavHOCTEI aTMocdeps! A OCHOBHOH ua-
ety uanyuenna CoJHIDA M MOIVIOLIEHHEM ATMO-
chepoil YACTH TENJOBOI0 M3JVUEHUA MOBEPXHO-
CTH NJaHeTEl, Harpetoii ConHeM.

L

Paccmotrpum ato sBiaerne. MakcHManbHas KOHIEHTpa-
I A 030HA B aTMochepe HabmiogaeTcsa Ha BeicoTe 20—25 km.
HUaBecTHO, 4TO 0O30H MOIVIOIIAET VIBTPA(DHUOIETOBBIE JVIH,

4
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I1pu »TOM 0H CHJIBHO PAZ0TPEBAETCH H IIPENATCTRYET IIOoTe-
pe Temjga HHMXHUMHA caoaMu armocdepsl. Ilomumo atoro,
030H, KaK M VIVIEKHCILIH ras, nmorjgomaer uHppaxkpacHoe
nanyueane 3emnn. CiaefopaTeibHO, 030H He TOJMBKO CIIACA-
eT BCE XHUBOe Ha 3eMJie 0T yALTPaA(HOJIeTOBEIX JIydyel, HO
BMECTE ¢ VIVIEKHCJIBIM FA30M HIPAST BAMHYVIO POJEL B TEILIO-
BoM DanaHce aTMochepbl 3eMJIH.

ITapaukosbii ad@erT IPHBOAKUT K rofalbHOMY NOTe-
miaeHdo xaumara. Yrodwl IMNOHATE, KAK OHO BO3IHHEAET,
BCIIOMHHTE, KAK HArpeBaeTcA aBTOMODHIbL HBHYTPH, KOT/IA
OH CTOHT C 3AaKPBITHIMH OKHaMH Ha COJIHIIE. ConHeuHbIH
CBeT IPOHHKAET Yepes3 CTEKJIA M MOIJIoIAeTca CHASHbAMH
U IpYTHMH ODpeaMeTaMi canoHa. IIpu sToMm ceBeToBas sHep-
rud NpeepaijaeTca B TEIUIOBYIO, KOTOPYIO IpeAMeTkl OTpa-
JKAKT B BUAe HH(ppakpacHoro uanyuesus. B ornuune ot
cBeTa, OHO IOYTH He NPOHHKAET CKBO3b CTEKJA HapyXYy,
T. €. 0CTAETCA BHYTPH aBToOMODMIA. 3a CUET 3TOr0 MOBbIIIIA-
eTcA Temneparypa. To :xe camoe NPOUCXOAUT U B NapHUKE,
OTHEero U NpoH30IIET TEPMHH «TaPHUKOBBIN adderTs.

Armochepa — 2To He TOJMBKO CPela, B KOTOPOH MBI JKI-
BéM. Bosayx aTmocdepbl CAyH#HUT OCHOBHBIM HCTOYHHKOM
MoJaydeHH A I{H_C.]'Iﬂpﬂ,[[ﬁ B IIPOMBINLIEHHOCTH. Obnactu opM-
MeHeHHA KHCI0poJa MOMHO OXapaKTepH3oBaTh JIBYMA

Pue. 57. Kucnopog seofxoqum Aa8 qbIXaHHA
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Puc. 58. Kucinopos noggep:ueaer ropeHue

B nabopaTopuu KHCI0PO/J MOJAYYAIOT PA3/IOdKeHHEeM mep- 8,
MaHraHara kanma (puc. 59) Mo nepokcHja BoOOOpOILa

(pmc. 60):

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

Puc. 59. [lonyuenue Puc. 60. [lonyuenne
KHCI0poaa B JafopaTopHn KHCI0poaa B JafopaTopHn
pasiIodeHHeM NepMaHraHATA PA3IOMEeHHEM HePOKCHIA
Kaaua u cobupanue ero BOAOPOIA U cofHpanHe ero
MEeTOL0M BEITECHEHHH BO3LYVXA MEeTOL0M BLEITECHEHHA BOILI
q
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Puc. 61. [lpumenerne yrexkueoro raza: | — TymeHHe MOMKADPOR;
2 — xpaHeHHe MOPOKEHOT0; J — IPOHUZBOACTED HIMOYVUHX HAIHNT-
KOB; 4 — coamaHne cnenadderTOR HA CHeHE

CobuparT KHCJI0POJA B COCYI METOLOM BEITECHEHHUA BO3-
nyxa (cM. puc. 59), TaKk Kak OH HEMHOI'0O TAXMeJee BO3AVXa,
HJIH MeTOA0M BhITeCHeHHA BoAwl (cM. puc. 60), Tak Kak oH
B Heli MAJIOPACTBOPHM.

PacnoaHaTh KHCJAOPOJ MOMHO II0 BCOBIXMBAHHK) BHE-
CEHHOMH B NpOGHMPKY ¢ 3THM razoM TJIEIIel JYVIHHKH.

Yeanexucawnii zas CO, mMHUPOKO IPUMEHHAOT JJIA H3I0-
TOBJIEHHA HNIMNYYHUX HANHTKOB, TYIUIEHHA MMOXKADPOB M I10-
JYVUYeHHUA «CYXO0To JbJa», KOTOPLIA HMCHOONB3VIOT AJA OX-
JAMKIEHUA M XpaHeHUA IIPOAVHTOB NHUTAHHA, B MepPBVH)
oYepens MopoeHoro (puc. 61).

B npomsliniieHHOCTH Vr-
JIeKHCJIBIH ras noayuatwT ob-
FHUTOM H3BECTHAKA:

CaCO, = CaO + CO,T.

B nmabBoparopum oKcH[
yraepona (IV) mnonyuaror
neiicTBMEM COJNAHOH KHCJIO-
Thl HA MpaMop:

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

CobuparoT  yIVIeKHCIBIH
ras B cocyg MeToa0oM BBITEC-
HEHHA BO3yXa, TaK KakK
okcua yraepoga (IV) mourm  Pue. 62, Yraexkucnsrii ras

B 1,5 pasa TAKenee ero CoDHPAIOT B COCYJ METOZOM
{pHC 62] BRITECHEHHA BO3OVXEA
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Pue. 63. Conocobrl pacmosHaBAHHA YIIEKHUCIOTO TA3A: @ — TIASIOMeH
JAYUHHKOR; § — H3BeCTKOBOH BOLOH

PacnozuaTe yrieKHCIBIH Iad MOMKHO WK ¢ HOMOIIBLIO
ropsineil TyIMHKN, KOTOpadA racHeT B ero atmocdepe (yrie-
KUCJBIH a3 He noajep:aueaeT ropesue) (puc. 63, a), unu
[0 NOMYTHEHHIO H3BeCTKOBOMH BoAI (puc. 63, 6):

CO, + Ca(OH), = CaCO,4| + H,0.

W3 Boaayxa moaydamT He TOAbKO KHCJIOPOM, HO H a30T,
KOTOPEIA BMECTE C BOJOPOJIOM CIVHKHT ChIDLEM JUIA MOJyUe-
HHUA NEHHOT0 razoodpasHoro npoaykra — ammuaxa NHy:

3H, + N, —2£5 2NH,.

B nmabopatopun aMMHaK NOJYYAIOT B3auMoOjelcTBHEM
mieJiouei ¢ coaMu aMMoHUA (puc. 64):

NH,

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

AMMHBaK Jerde posayxa, mo-
BTOMY €ro coOHpawT MeTOa0M
BLITECHEHHUA BO3IAVXa B IIepe-
BEPHYTHIA BBepX [IHOM COCY/.
PacnosHats aMMHAK MOMKHO:
a) mo sanaxy; 6) o HEMEeHEHHID
OKPACKH BJAXKHON JAKMYCOBOH
DyMAasKKH (c KpACHOI'O IIBETA HA
CHHHIT); B) 110 TOABJIEHUK) ThIMA

Puc. 64. JlabopaToprsiii NpU IOAHECEHHH CTeRJIAHHOMN
crocol noayieHHH NAJIOUYKH, CMOYEHHOH COJAHOH
aAMMHAKA KueaoToi (puc. 65).
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a)

Puc. 65. Pacnosnapanne aMMHaKa: @ — 10 3anaxy; 0 — no HaMeHe-
HHK OKpaCcKHnl HH,E[HHHTG]’JHDﬁ '5}'[\11&}!{!{[']; 8 — IO NOABJeHHK JLIMA
NpH HOJAHECEeHHW CTEKJAHHOH DaJoYKH, CMOYEHHOH coJIAHOH KHe-
MOTOH

IlpupoaHbIi ras CAYKHUT CEIPEEM IS HOJVUeHHA IeH-
HbIX razoobpasHbIx OpraHUYecKHX coelHHeH, HanIpuMep
ATHUIEHA.

Imunen (C,H,, nmm CH,—CH,) npumensior niaa nony-
YyeHHA APYTHX OPpraHuyecKkux coeinHeHui (puc. 66). B npo-
MBITLIEHHOCTH 9TUIEH MOAYYAIOT JeripHPOBAHHUEM 3TaHAa:

CH,—CH,—=='»CH,~CH, + H,.

(—CH,—CH,—),

INOJIMSTHJIEH

Puc. 66. Ilpumenerne atunena: | — B OBOLIeXPAHHIHINAX IJIA
VCHOPEHUA CO3PEBAHHA TMoAos; 2—6 — MpoOM3BOJACTEO OpraHHYe-
CKHX coegHHeHHH (monmarHaeHa 2, pacTBopuTeneil J, VECYCHOH
KHCJI0TBL 4, cnupTos 5, 6)
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Puc. 67. JlabopaTopable cioco0bl MOMYYeHHA STHICHA: d — MEeTI0aIH-
MepH3alHA NOAMITHIeHA; § — KATAJAHMTHYECKAas AerHIpaTalHA
ITHI0BOTO CIIUPTA

B nabGoparopum aTHJIEH MDOJYYalT ABYMA crnocoba-
MH: JenoJuMepHsanueii nonustuneda (puc. 67, a) unm
KATAIUTHYECKON Jlermaparainueil aTHUJIOBOro CHOHpTA
(puc. 67, 0). B KauecTBe KaTaJaHs3aTopa HCHOJIL3VIOT De-
JIVIO TTTHHY WK YMCTEIH OKCHJ ATIOMHUHAA?

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

PacnosnatoT aTuneH no obecliBeYHBAHND NOIKHCIEHHO-
ro pacTeopa InepMaHranaTa HaldHuA HWIH ﬁpDMHGﬁ BOJBI

(puc. 68).

C,Hy CyHy
(e T f—

I [

)
Puc. 68, Pacnoanasasue aTHIeHA ¢ HCIOAL3OBAHMEM: @ — PACTBOPA
nepMaHrasaTa kanuda; 0§ — OpoMHOI BojEI
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1. ArperaTHbie COCTOAHHA BemecTe (razoobpasHoe,
muaKkoe u Teépaoe). 2. 3akon Aporaapo. 3. Moasp-
Hblil 00BéM raszos. 4. Cpojictea raszos. 5. Boaayx u
NPHPOIHLII A3 — MNPHPOIHEIE ra3000pa3Hble CMECH.
6. Bogopoa. 7. Kucaopoa i ozoH. 8. KHCeIoTHBIE TOM-
mn. 9. Iapaukoesni adupert, 10, ¥raekmensnid raas.
11. Avmmuak. 12. dtuaen.

e 9 @29 009%00000 -

1. Kaxue arperaTasie COCTOAHKA BelecTBA BLI 3HaeTe?

2. Chopmyaupyiare sakod ABoragpo u caeJcTBHe H3 Hero.

3. PaccunraiiTe Maccy aMMHAKA, KOTOPBIH IPH HOPMAIbBHBIX
yoenoBuAx sanumMaet obwém 67,2 .

4. Haiigute 06p6M, KOTOpPBIHA sapuMaioT (OpH H. v.) 32 r oxkcn-
ma cepsl (IV).

5. Hazosure, KaxHe el ra3oBbie 3aKOHBI BAM M3BECTHBLI M3
Kypca (pH3NKH,

6. 3anumure ypasuerane Meugeneesa—Knaneitpona. [Tpugy-
MaiiTe 3afa4y HA €ro IpHMeHeHHe H DelnuTe eé,

7. Yem oTamuaercsa razoo0pazHOe COCTOAHHE BEIIECTEA OT
TBEPAOro U HHAKOro?

8. Kax ciopmuposanacs armoctepa 3eman? Kakos eé co-
cras?

9. Kak pesArenbHOCTH Yel0BeKa (AHTPOHOreHHBIH (QaxTop)
BausAeT Ha armocthepy? Kak MUHHMH3HPOBATD 9T0 BAHAHKE?

10. IToaroroesTe coobnierne Ha TeMy « O30HOBLIH IMUT ILIaHE-
ThI#», HCIIOIB3VH BoaMoxHocTH HETepHeTA.

11. Kak noayuuTs, cofpaTh ¥ pacrosHaTh: a) Bogopoa; 6) kue-
JIOPOA; B) VIVIEKMCILINA ras; r') aMMHAK; 1) 9THIeH?

12. Kax noay4aioT B NPOMBIIIJAEHHOCTH: a) BOAopod; B) Kuc-
JIOPOJT; B) YIVIEKHCABIH ras; r) ammuak; n) arused? Hasosure
0DAACTH MX IPUMEHe HHA .

13. C nomomsio Uarepuera nogrorossTe coobiienue Ha TemMmy
s[lapunkoswiil aperT B armochepe 3eMIH H €ro BOZMOMHBIE
MOCJIeACTEHAS .

14. [TpegnozxuTe NpobIeMaATHRY MeXXIVHAPOIHON KoH(pbepeH-
IIHH, DOCBANIEHHOH cOTPYAHHYECTRY N0 3a0iHTe ATMocdepEL.
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§ 9 sHKunkue Bemecrsa

HEH.,II.KCIE COCTOAHHE BelleCTBa XapaKTepH3VeTCH TeM,
YTO MOJIEKYJEI €70 HaX0AATCA HEelocpPeACTBeHHO APYT BO3-
Jie Apyra, Mo3TOMY IIPH NONBITKEe H3MeHHUTE 00bEM MHIKO-
CTH Jae HA MAJYI BeJMYMHY HAYMHAeTcA aedopmanmnd
CaMHX MOJeEYJ, ODOoaTOMY MHIKOCTH MaJOoCHHMAEMBEI.
OHH TEeKYYH, T. e, He HMEIOT cBoeil (hopMEl, a NIPUHHUMAT
dopMy cocya, B KOTOPOM HaxogATcA. Ecam dKHUAKOCTE Mo~
MECTHTE B HEBECOMOCTh, TO OHA NpHUMeT (JopMy IIapa MJIH
Kpyraoil kamau (puc. 69).

Camoe BajKHOE H YHHKAaJIbHOE BEllecTBO Ha Halluei mnJa-
HeTe — 3TO BOjA.

#KuaHb sapogunacek B Boje. J{uBOTHBIE, pACTEeHHMH, Ye-
moeek coctoAT Ha T0—80% us Bogsl. Ilotepas 50% csoeii
MAacChl B pe3yjabTaTe IoJiogJaHHA, 4Yel0BeK EHJ,E‘ MOMEeT
ocratrbed B HUBBEIX. Ho morepa 15—20% wmaccs! Tena B pe-
3yJLTaATE 00e3BOKHBAHUA CMEepPTeJIBHA.

Bee peaknum oOMeHa BelllecTB B OpraHH3Me 4ejlOBeKa,
M B [IEPBYIO OUEPEeb PEAKIIMY MHAPOIN3a, IPOTEKAKT UIIH
€ YUACTHEM BOJEI, UJIH B BOAHOMH cpee.

Bona — He TONLKO YCJOBHE XXHM3HM HHAMBHAYAJBHOTO
opraanaMa. Bea Heé ObL10 6L HEBO3MOMKHO CYIIECTBOBAHNE
bouochepsl, T. e, JKU3HU Ha 3eMJe BooDIle, MOCKOIBRY KPY-
roBOPOT BENIECTE M 3HepPruu B 6uocdepe BOZMOMEH TOJMBKO
C Y4acTHeM BOJEI,

Kpyroeopor BOAEI B IpHpOAEe OCYINECTBIAETCA HeIpe-
peiBHO (pHrc. 70). C noepxHocT MHpPOBOro oKeaHa exero-
HO ucenapaerca 453 Teie. Em?
BOIOLIL. DBH.,I[KH. BhINIAOA K"
ne Ha 3eMJII0, COCTABJIAIOT
525 reic. Km?, IlpeBbilnenue
IPOMCXOMUAT 3a CUET HCIape-
HHA BOJAbLI C APYI'MX BOJOHBIX
IIOBEPXHOCTeil M TpaHcnupa-
IHMH (McoapeHHMs) BJIArd pac-
TEHHAMH.

Henapsamomiasaca Bojga, KOH-
JeHcHpysAchk, obGpasyer obua-

Puec. 69. Kanns xuakocern KA U B BUJE OCAJIKOB BhINA-
uMeeT (popMy mapa faeT Ha 3eMJII0. DTH OCAAKH
5o
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Kougencanmua
‘S Cuery ied N/t St B
. Crdfod ],

N

Puc. 70. Kpyrogopor Bojbl B IpHpoOie

MOTJIOIIAIOTCH MMOYBOI, U B PE3VJbTATE MOJA3EMHOT0 U MO-
BEPXHOCTHOI'O CTOKA BOJbl BHOBbL BO3BpAalllalOTCHd B MOpS
H OKeaHbl.

Kpyrosopor Bogbl — 3T0 XOpOLIO OTPeryJHpoBaHHBIN
MeXaHM3M, KOTOPbIH DeclpephiBHO ¢« KAYAET» BOAY H3 OKe-
aHA HA MATEPHUKH U 00paTHO, IPH 3TOM BOJia OYHIlAETCA.

Boauasie pecypesl 3eMH COCTABIAET COJEHAA U IPeCHAA
Boga. Ilpuuém 97,2% or obmero zanaca (1345 M km?)
npuxoanuTed Ha Boasl Muposoro okeana. Ha jono npecHoit
BOALI ocTaérea 2,8% , HO ec/IH HCKIKHYHUTE NOJAPHBIE Je1-
HUKH, [IOKa el HeJOCTYIHbIe JJIA WCIOJb30BAHHUA, TO,
VEBbI, IPHXOAUTCA KOHCTATHPOBATh, YTO NPAKTUYECKH IIPH-
XOJUTCHA HCNONb30BaTh KL 0,3% BOAHBIX pecypcos.

TeoperHyecKk MOKHO CUHTATL BOJAHLIE pecypchl HeEHC-
yeprnaeMbIMH, €C/IH NPUHATh, YTO IIPH UX DANHOHAIBHOM
HUCIIONL30BAHUH OHM HellpephLIBHO BO30OHOBIAIOTCA B MPO-
necce Kpyroeopora. BmecTe ¢ TeM norpebieHHe BOOBI VBE-
JUYUBAETCA, TAK KAK OHA CJHYIKHT OJHUM H3 IVIABHLIX BH-
OB ChIPbA JJIA NPOMBIILIeHHOCTH. Eé B OrpoMHBIX KOJIH-
YeCcTBAX HCIOJB3VIOT B KAYECTBE TeIJIOHOCUTENH U TepaoT
B IIpollecce OXJaKAeHHUA U nogorpesa. B Metannypruu aias
BREIILJIABKHN 1 T UyryHA U NepeliaBKH ero B CTalb Tpebyercs
300 1 Boasl, ana noayuyennsa 1 T megu — 500 7, 1 T HuKe-
aa — 4000 T Boasl.
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OngauM 13 rIaBHbLIX NOTpeduTe/el BOALI ABIAETCH NpO-
H3BOJACTBO CHHTeTHYeCKNX marepuasios. A moaydyeHns
1 T cuHTeTHYECKOrO Kayuyka Tpebyerea 2100 T Bojsl, JaB-
cana — 4200 1, kanpona — 5600 T, 6ymaru — 250 1. na
HM3roToBJeHnsA aBToMobunA HYKHO 246 T BOARI, a ANA 3a-
IIVCKA MEHKOHTHHEHTAJNBHON DANMUCTHYECKOH PAKETR —
noutu 190 000 .

Ewmé 6osbmre pacxoayercs BOJEI B CEJIBCKOM X03AMHCTRe,

IloTpebHoCTE B NIUTHERBOI BOJIE MHUTENA KPYIIHOTO ropoaa
COCTABJAET OKOJIO 8 JI B CVTKH, 4 Ha Bee cephl *KUIHeTe -
TeJNLHOCTH exeHeBHO pacxoayercsa 175 1 soawl (puc. 71).

3amnachkl NpecHOl BOABI B 30HAX HMHTEHCHUBHON X03sii-
CTBEHHOH AeATeJIEHOCTH H IIPOHBAHHA DONBIMTUHCTEA JIIO0-
el cTAHOBATCHA HeNOCTATOYHBIMH, MO3TOMY ViKe ceifuac
HeoDXoIuMO IYMATE 0 €€ cOepexeHnH.

I na morpeduTeId BAMKHA TAKAA XapAKTEPHUCTHRA BOJIBI,
KOTOPYH HAZLIBAKOT HECMIKOCMbIO,

"B

Cnue  ¥Ymuiaaue Crupra  Mursé Ilonus  Ilpuroro- Ilpuroro-
BOJIEI mocyAsl  Oropoja  BAEHHE — BIeHHe
B TYaJere NHIIH  HAOHTKOB

Puc. 71. [lorpednenne Boibl B OLITY HA DASIHYHBIC HYK 1L
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JKécTroil HasBIBAIOT BOAY, COAEPKAIIYI0 HOHLI
KAJbIMA, MArHHA U jKejiesa.

ComepskaHMe TAKMX KATHOHOB B BoAe OO0VCJIOBIMBAIOT
pacTBOpPUMBIE COeJHHEHHMA 3THX METANJI0B, HAIIpUMep CcO-
JM (XJTOPUABI, HUTPATHI, CVIAL(DATEI).

B :xécTKoil BOOE MELIO HE MBLJIMTCH, NPHU CTHPKe Delba
MOBBIIIIAETCA PACX0/ MOWIIHX CPEJCTE, a4 BOJOCKI IIPHA MbI-
The cekyTcs. Beé fgesio B TOM, UTO MBLIA NPEJCTABIAIT CO-
Dol HATPHUEeEBbIe (TBEPILIE) MIU KAMTHeBble (JKUIKHE) CONH
JKHUPHBIX KHCJIOT, 00HIVI0 (DOPMYJY KOTOPHIX MOMHO yC-
nosHo 3anucarts Tak: RCOONa unun RCOOK. Kak u Bce ra-
JHUEeBble I HATPHUEBhIE COJIH, MbLIA PACTBODHUMEI B BOJAE M
AUCCOIMUPYIOT:

RCOONa — RCOO™ + Na*,

Yero He cKamellnb 00 aHAMOIMYHBIX COJAX KaAbIlUA, MAT-
HHUA U Kese3a. M 10 Tex mop, noka Bee moHsl Ca?t u Mg?*
He 65’,5[}"'1" nepepe/leHbl ¢ NOMOIIIEK MBLIA B OCAJJOK, OHO MBI~
JHTE, T. €. CTHPATE H MBITE, HE 5Y,E[E'T:

2RCOO~ + Ca?" — (RCO0),Cal.

B xxécrroil Bojie NJ10X0 pa3BapuBalOTCA MACO H KPYIIEL.

I9THM JaJieKo He HcYeplnbiBaeTcd CIOHCOK HeNpHAT-
HOCTel, KOTOpPhIe IIPUHOCHT 4YeJIOBeKY KEcTKAadA Boja. da-
INMHAHHUTE BHYTDb yallHUKAa HJIM, eCJIH B BalleMm aomMe HMJIH
KBApPTHpe JeJaJH KalUTAJBLHBIN peMOHT, B paspes TpyObl
LeHTpaasHoro oromwneaus. Yro mabawmaere? Beaslii, ce-
POBATEINA, PLIZKEBATHIH PBIXJILIH c10H Hakunu, OKasnIBaeT-
cdA, He TOJBKO Cpe/lHHe PacTBOPHMEIE COJIM KaJbIlMsA, Mar-
HHUA H JKele3a ABIAKTCH NIPHUYHHON KECTHKOCTH BOJBI, HO U
ocobast Tpynna cojei, KOToOphleé HASBIBAIOT KHCIBIMHA.

KucasiMu HA3BIBAIOT COJH, KOTOpPEIe ABJIAKTCA
NpoaAyvETaMH HeIlOJHOTD 3aMellleHHMA aTOMOEB BO-
Jopoia B MOJIEKYJIe KHCJOTEL HA MeTAaJL.

Taxmue comm MOT'yT JATH TOJLKO MHOIOOCHOBHBIE KHCJIO-
Thl, B TOM 4HcJe yrojbHad. Hanpumep, BaM XOpolio H3-
BeCTHa CpelHAHA HaATpHeEBEadA COJb YI‘D.TIBHDﬁ KHCIO0ThEI —
kapbonar Hatpua Na,CO; (eé HaswiBalOT TEXHHYECKOI CO-
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J01i), IPpOAVKT MOJHOT0 3aMelleHHA IBYX aATOMOB BOAOPOLa
B MoJjleKyJie yroneHo#l kmcaorst H,CO, ma marpuii. Ha
KAy ol KyVXHe 00A3ATEeNBHO UMeeTCH e1e OJlHA cona — ITH-
TheBAA, UM NHUIIeBadA. JTO KHCJAfA COJIb — rHApoKapbo-
Hat Harpua NaHCO, — npoaykr HemonHoro saMerneHus
aTOMOB BOZOpOJa B MoJeKyle yroabHoH Kucaorel H,CO,
Ha Hatpuil. [Toyemy cosb HaseiBawT Kucaoi? [loromy uro
B COCTaBe KHCJIOTHOTO OCTATKA, KAK B KHCJIOTE, IIPHCYT-
CTBYET aTOM BOJOPO/A.

AHATOrMYHO HATPUIO KapboHAT ¥ rugporapbosar obpa-
3VIOT KAJBLIMI 1 MArHHI. 9TH COJIM NPEeKPACHO MJLIIOCTPH-
PVIOT 3aBHCHMOCTbL CBOMCTE BeI[eCTB OT MX COCTABA: €CJIH
THAPOKAPOOHATEI XOPOIIO PACTBOPHMEI B BOJIE U MUCCOIH-
HPVIOT, 00YVCJIOBINBAA TEM CAMBIM €€ JKECTKOCTE!

Ca(HCO,), = Ca2* + 2HCOg3,
TO KapbOHATEI HEPACTEOPHUMEIL.

Ilpu marpeBaHMH BOOEI, cOoAep:Kanieil ruipoKaptoHATE
KAJBIIUA ¥ MATHHA (3KECTKOH BOJLI), MOceJHHEe NpeBpa-
IIAIOTCHA B HEPACTBOPUMEIE KApOOHATHI:

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

HNmenHo oEM 1 00pa3yiOT HAKHIIE B HaliHHKe, Tpybax nen-
TPAJIBHOTO OTOILIEHN A, IAPOBLIX KOTIaX U T. A. (puc. 72).

MAEécTROCTE BOJIBI, 0OVCIOBIEHHYIO COMEPKAHUMEM B Hell
ruApoKapboOHATOR KAJLIMA, MATHAA M JKeje3a U YCTPaHA-
eMYI0 KHOAYEHHUEeM, HA3LIBAKT épemenHHol. HécTroeTs
BOJIBI, ODVCIOBIEHHYVIO COIEDKAHUEM B HEll IPYTIUX COenu-
HeHHH KaJbIUA, MArHUA M JKejie3a W KUNAYEHHEeM He-
VCTPAHAEMYIO, HA3BIBAKOT NOCMOAHHOL.

i)

Puc. 72. Hakune: a — Ha TepMOaJIEMeHTE JIeKTPAYECKOro YalHH-
Ka; § — B TpyDe HeHTPAIBHOTID OTOIIEHHA
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M BpemeHHa#, H NOCTOAHHASA ECTKOCTE BOALI JIEI'KO
yeTpaHsaeTcsa 1o0aBIeHHeM COEL:

CaCl, + Na,CO,; = CaCO,| + 2NaCl,
HJIH
Ca?* 4+ CO%~ = CaCO,l.

Caman :xEcTKaA OpUPOIHAA BOLA — 3TO MOPCKAA BOJA.
Ofwee cpeaHee coaep:xanue coaeii B MupoBoM oxeaHe co-
craBiaser 35 r/ia. CaMble MArKHe NPUPOAHBIE BOABI — 3TO
MO eBas U TANlas, COJepiKaHue cojled B KOTOphIX GIHM3K0
K Hya0. CaMas MArKad HCKYCCTBEHHAA BOA — AHCTHILIH-
poBanHad. Kasanocs Obl, gHCTHILIMpOBaAHHAA BOgA Hanbo-
Jee nojesHa aasa oprapmama. OgHako e€ MCHoJb30BaHUE
He)KelaTelbHO M Jaske BpeJHO, TAK KaK OHA ¢«BbIMLIBAET»
13 OPraHH3MAa Ye/IOBeKa HeoDX0AUMEIe eMY MHHepAaJIbHBIe
cOoNM. ITH COJIH IIOCTYNAIOT B OPIraHU3M ¢ IMHUIeil 1 HAUT-
KAMH, B TOM YHCJIE C MUHEPAAbHOU 6000il, TPUPOLHON HIH
MCKYCCTBEHHOM.

B BojaxX HEKOTOPBLIX IPHPOAHBIX UCTOYHUKOB HMEIOTCH
karuonsl K*, Na*, Ca2", Mg?" u ap., a rak:xe aauonst Cl-,
SD_‘*;‘, HCO; 1 gp., T. e. HeoOXOAUMEIe OPraHU3MYy MHHe-
paJbHbI€ COJIM, COfep:aHue KOTOPLIX NpeBbimaer 1 r/md.
Taxue BOJAbI HA3BIBAKOT muuepanbuumu, KAK M UX HC-
rouHunku. Haubosnee Gorar MHHepaJlbHEIMH HCTOYHHKAMHM
ogHouMEHHBIN paiton Kasxasckux Mwusaepansasix Bog.
Tak, HanpuMep, HaudoJee H3BECTHAA U NIMPOKO IIPUMeHHA-
eMas MUHepaNbHAA BOJA — KHUCJIOBOJACKUII Hap3aH — pe-
KOMEeHI0BaHA Kak JedebHO-cTOMOBAA CVIAbDATHO-THAPO-
rapbonaTHaa Boma. Comep:xaHue cojeil B Hell COCTABIAET
2—3r/n.

IlepexomHbIMHI CBOMCTBAMH OT JXHAKHX BEIECTB K TBED-
IBIM KDUCTAJLIHYECKHM 00J1a1a10T HeudKUe KPUCMALLbl.
ITopobuo uakocTaM, oHH TekyuHn. [TogobHo KpucTanIn-
YeCKHM BelecTBAM, OHHM o01ajJaiT cpaAaBHUTENbHO YIIODHA-
JOUYEeHHBIM PaclloJO¥KeHUeM MOJIeKYJI.

Huakue KpHCTALIBI BeCbMa paclupocTpaHeHbl B IPHPO-
ne. OHHM BXOJAT B COCTAB MHOT'HX KHBBLIX TKaHe, B IEPBYIO
ouepesb TeX, KOTOpbIe IIOMOralT MHUBLIM OpPraHH3Mam
OPHEeHTHPOBATHCH B IPOCTPAHCTEE.

Kak npaBuio, MOMEKVIbl KHAKUX KPHCTALIOB UMEIOT
CHJIBLHO BBRITAHYTYI JUHeiiHyI0 dopmy. IIpn pazauuHbIx
yeaoBuAX (HarpeBaHue, [eilcTBHE 3IeKTPHUYECKOr0o HIH
MATHHUTHOI'O [MOJIA) OCH JTHHEeHHBIX MOJEKV KHAKUX KDH-
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Puc. 73. Hlugxne KpHCTANIBI IPHMEHAKT IIA HaFOTOBJIEHHA: 4 —
TEJeBU30POB € IIDCKHM 3KPaHoM; § — MOHUTOPOB KOMObLIOTEPOR

CTAJLNOE OPHEHTHDYIOTCH B IPDOCTPAHCTEE, YTO IPHEBEOJIHT K
H3MeHeHHIO CBOIICTE BelllecTBa, Hanpumep ero nsera. Ha
3TOM OCHOBAHO MCHOJB30BAHHE MKHAKHX KDHCTALIOE B
OUCIJIeAX 3NeKTPOHHEIX IIpHOOPOE, OYKBEHHO-ITU(POBLIX
HHAMKATOPAX 3JeKTPOHHBIX YACOB, MHKPOKAJNBKYIATOPAX
H T. . B HacTosAIee BpeMA KHUAKHEe KPUCTAJILI IPUMeHA-
T TaKXe O4Jd H3rOTOBJEeHHHA TeJeBH30pOB ¢ ILNOCKHM
SKPAHOM M MOHHTOPOB KOMNBITEpOB (puc. 73).

1. Boma, eé omomorngeckas poas. 2. Kpyroeopor Boosl
B npupone. 3. lIpuMeHeHne BOAEI B MPOMBINLTEHHOCTH,
ceNbCKOM Xoasicrse u OwbiTy. 4. JHécTKocTs BOABL
5. BpemMeHHAad H MOCTOAHHAA JECTKOCTE BOJLI H CIIOCO-
ObI eé yerpaneausa. 6. Kucasre comm. 7. MuHepaabHbIe
BOABIL 8. JKnaKkme KPHCTANIEI, HX HCOHOJAB30BAHHE,

L (B R EE NN EEEREEREREEEEEENEEREERENENENERENNENRERNSESNSHSEHSH;H;.

. 1. Yem oTIHuAaIOTCH 3KHIKOCTH OT rasos?

2. OxapakTepuayiiTe GHOTOHYECKYIO POJIL BOALL B JKHBOM Op-
TAHH3ME,

3. OnuIHTe KPYTrOBOPOT BOALI B IPHPOIE.

%0

4. MocTaTouHo W 3aNacoB NpecHoH BoAbl HA naanere? Mosk-
HO JIH OTHECTH BOAY K BO300HOBIAEMBIM OPHPOAHLIM pecyp-
cam? OBocHYIITE CBOK TOUKY 3peHHHA,
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5. llpeanoxnTe cBOI MPOEKT IO PEKHMY SKOHOMHH OLITOBOTO
norpebIeHH A BOAEL.

ﬁ. REI‘{DBB POJIb BOOEI B PAGJIHYHBIX HpDMhI]J.IJIEHHhIX nopoHa3-
somerBax? [IpegrosuTe cBOM OPOSKT M0 PEKHMY 3KOHOMHH
H]JDHGBCI,ECTBEHHDI‘D HOTPE‘EJIEHI’IH BO/JABI.

7. Kagyio Bogy Ha3bIBAIOT écTHOIt? Kakne BHALL MECTHKOCTH
BOALI pasnuuaioT? Kaxoll Bpej yeloBeKY HAHOCHT KECTHKAaA
Boga? Kak veTpaHHTE MKECTKOCTE BOMLI?

8. Yro rarkoe muHepansHad soga? Ina xakux meiei eé mc-
NOABIYHT?

9. Kakyio aHdopMALHI0 HECYT 3THKETKH Ha DYTBLIKAX ¢ MH-
HepanbHOi BOLOH?

10. Beiuncanre 0bbeém 108 Kr BogAaHLIX napos (NpH H. ¥.).

11. [TouyeMy MHAKHEe KPHCTAJIE MOMCHO PACCMATPHBATE Kak
NPOMEXYTOUHOE 3BEH0 MeH /1Y MHIAKHM H KPHCTAJIHYeCcKHM
crpoeHnem peinectsa? Kaxkumu cBoiicTeamu onu obnagarwt?
T'me nx nenoasayior?

§ 10 TBEpabIe BeljecTBa

B TBépABIX BelllecTBAX PACCTOAHHE MEXKIY YACTHILAMK
(MOJIEKYJI&MH, ATOMAMHF, HDH&MH), KaK H B HHIKOCTHX,
COIOCTABMMO € padMepaMH caMux dacTul. OaHaKO CHJIEI
MX B3aUMOJeNCTBMA HACTOJNBKO BeJIHKHM, 4TO IepeMelre-
HHE YaCTHUIL OTHOCUTENLHO APYT Apyra satpyadero. [loaro-
MY TBEp/ible BellleCcTEA JIMIIeHEl TAKOTO XapaKTepHOro JIJIsA
MUAKOCTe cBoMicTBA, KAK TEKYUYECTh, CJIeJ0BATENBHO, TE-
Jia, COCTOAIIHE U3 TBED/ILIX BEIIECTE, COXPAHAKIT HE TOJb-
KO 0D'bEM, HO B (hOpMY.

Teépabie BelleCcTBA M0 CBOEMY CTDOSHHID M CBOHCTBAM
NOAPA3JIeNAlnT Ha KPUCMALAULeCKUE N aMop(dHbLe.

Kak BBl 3HaeTe, ATOMBI, MOJEKYJILI HJIH MOHBI TBEPIBLIX
BEIIECTB, B OTJIMYME OT JHHAKOCTEH HMIN rasoB, 3aHUMAKT
CTPOro onpejie/IEHHOE MecTo B npocTpaHcTBe. Eenu coemu-
HHUTH TOYKH, B KOTOPBIX HAXOAATCA YACTHILLI TBEPIOTO
BEIeCTBA, BOOOpAXKAEMBIMH JIHHHAMH, TO IOJAYUASTCH
IpaBMJIbLHAA NPOCTPAHCTBEHHAA pelIEeTKA, Has3blBaeMad
kKpucmanauveckoi. Bul 3HaeTe yeTbIlpe THIA KpHCTaJ-
JAHYECKHX PEIIETOR: HOHHBIE, ATOMHBIE, MOJEKYIAADHBIE |
MeTalIudecKkye, MOKeTe HA3BATH (DH3WYEecKHe CBOHCTBA
BeIleCTE, MMEWIIUX onpejeléHHbIe KPHCTAIINYeCKHE pe-
IIETKH, KOTOPhLIE 3aMeTHO pasaudatorcs. OgHAKO Vv BCex
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KDHCTAILIHYeCKHX BelllecTB eCTh O0JAHO DEH_EEE CBOHCTBO:
Ka)joe U3 HUX MMeeT CBOID, CTPOro Onpeie/IeHHYIO TeMIile-
parypy IL1aBJeHNA.

Yro e Takoe aMopgHEBIE BeIlecTBa? JTO TEEDPALIE BeIle-
cTBa (puc. 74), Tak Kak OHHM, NOJOOHO KPHCTAJINYECKHM,
COXPAaHAKT cBOw GopMy gocTaTouHo noaro. OgHaKo yepes
OMUTEeNBHBIN MTPOMEeRYTOK BpeMeHH (hopMa Tes, HaroToB-
JIEHHBIX M3 TAKHX BeI[ecTB, BCE Ke M3MeHAeTcH, U aTO
cOnmxaer UX ¢ RUIKocTAMu. Hanpumep, BOCKOBAHA CBe-
4Ha, INocTapJeéeHHaAdA BepTHEKAJIBHO, Heéped HEKOTODPOE BpeMA
yroamaerca eEuay. [TonpodyiiTe npoaenatTs HeuTO NMoJ06-
HOoe ¢ 0DBIKHOBEHHOH eBaTellbHOH Pe3sMHKON MIH Kycou-
KOM INJIACTHUJIMHA. PE3YJI]}TE.T 6}’,I[ET rakuM xe. [lo Mepe I10-
BHIIIEHUSA TEMIEepaTyphl Npollece pasMArdieHUA YCKoOpsaeT-
csa. OnpegenéHHol TeMIOepATYPLL ILIABIEHUA ¥V aMOPQHBIX
BelnecTs, B OTJIMYHE OT KpHCTAJNJIHYeCEKHX, HET.

B amopdHBIX BemecTBax 006pasywiMe MX YACTHILEI He
HMEIOT OIpeAe/IEHHOr0 PACIONOMeHHsA [0 BeceMy o0béMy,
KakKk B Kpucramwne. Hactunel, obpasyiouiie amopidHoe Be-
HIeCTBO, PACIIOJIOKeHbl OecnopaAf0YHO, U TOJLKO GaMxKHHe
ATOMbI HJIH MOJEKYJILI-COCEIH paclojaraipTcd B OTHOCH-
TeJlbHOM MOpAOEKEe.

ITomuawure, Kak v Ilymxnua: «Boga n kaMmeHs, 161 1 nja-
meHb» ? KamMeHns y mosta — cuMBOJ TBépaocTu. Bei, pasy-
MeeTcd, CMOMHeTe HAa3BATE IIPHYMHY 3TOr0 CBOHCTBA KaM-
HA. OH, KaK Kyco4deK IopHOH NOpPOAbLI, COCTOHT NpeuMy-
mecTBeHHO M3 okcuaa kKpemHua (IV), xoropsiii umeer
ATOMHVE KEDPHCTALNIHYECKVIO PEIIETKY, a4 oTcija 1 60/b-
VIO TBEépAocThk. Tak Ju Bcé NpocTo B XMMHUYECKOM MHpe?
OraasiBaeTcd, okcHa KpeMmuans (IV) MoxeTr ObITE HEe TONBKO
KPHCTALIHYECKUM TBEDALIM BEIIECTBOM, HO U AMOP(PHBIM.

B zaBucHMOCTH OT yCJIOBHIH 3aTBepJeBaHHA paclljiaBa
(HanpuMep, B 3aBHCHMOCTH OT YCJOBHI ero oxJjaKkJIeHnsd)

Puc. 74. AvopdHble BemecTsa: 4 — CTEKN0; § — BOCK; 8 — IIOKO-
Jan; ¢ — MepaTeJlbHadA peaHHKa
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Puc. 75. Kpapn HMcnoaeavioT OAA HITOTOBIEHHA: 4 — JAMII;
0 — 2JIEMEHTOB COJIAPHA

B AMOP(HOM COCTOAHHUHY MOTYT 0Ka3aThCA TAKHE BeIIecTRa,
KOTOPEIE B 00BIYHOM COCTOAHHUY UMEIOT KPHCTAJLIHYECK VIO
cTpykTypy. Tak, eciin paciiaBUTh KpHCTALI KBapia (OK-
cuga kpemuus (IV)), To npu 6sicTpoM ero oxaasiaeHnu ob-
pasyeTrcs ILIaBJeHBIH aMopdHBIH KBapl, KOTOPBIH HMeeT
MEHBIIYIO ILTOTHOCTh, YeM KpHCTALJIHYecKHi. DTO HIHpPO-
KO HMCHOJB3YVIOT IIPH H3rOTOBJIEHMH Pa3IH4YHBEIX HM3IeJIHi
(puc. 75).

AmopdHOE COCTOAHHE BeINecTE HeyCTOHYMBO, M PAHO
HIH NO3JHO OHHM M3 TAKOINO COCTOHAHHMA IIepPeXofAT B KPH-
crauindeckoe. Hanpumep, 8 aMmop(hHOM CTEKJIe IO BIIMA-
HHEeM VJapHLIX HATPY30K 00pasyioTca MeJIKHe KPHCTAJLILI,
M CTEKJI0O MyTHeeT. 3acThIBINHHA TBEPALIA MEN sacaxapHBa-
eTCH TAK jKe, KaK 3acaXxapuBaeTcHd NpH IJINTeJILHOM XpaHe-
HHUH CTEeKJ0BHAHAA KApaMe/b.

Ilnacruueckana cepa (pue. 76, a), npexcraBIAOIIAd
coboit amopgHOe BelllecTBO, Uepe3 HEKOTOPOe BpeMs Ipe-

Puc. 76. Cepa: a — naactudeckas; 6§ — poMOudeckas
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Bpam@aercd B KDPHCTAJJIHYECKYH poMOHYECKYID cCcepy
(puc. 76, 6) c MOJIEKYJIAPHOI peIIéTROM.

Takum obpazoMm, aMmop()HEIE BENIECTBA 110 CBOEH CTPVE-
TVpe MOMHO PACCMATPHBATE KAK O0YeHL BAZKHE AHHIKOCTH,
A Mo cBOIICTBAM — KAaK TBEp/bie BellleCcTRA.

AmopdHble M KPHUCTALIHYECKHNEe BelNlecTBa, ABIAACH
Kp&ﬁHHMH noJawcamMmH TBép,[[Dl"D COCTOAHHA BellleCTBa, TéM
He MeHee MOI'yT BCTPedaThCsA OJHOBPEMeHHO B OJTHOM M TOM
e BelllecTBe. Muorue moJUMepsI, IIpeJCTABIAA B LEJIOM
amopd}Hme BelllecTBa, BMeCcTe C TeM HMeKT YVHAaCTKH KpH-
CTAJIINYECKOH CTPYKTYpPHL. JTHM onpejeseTrcs, HAIPH-
MEp, BBICOKAA IPOYHOCTE MOJIHIIPONNIEHOBOIO H KAIIPOHO-
BOI'O BOJIOKOH.

Cnoeo «amopdHEIi» (fecthopMeHEHEI) B CO3HAHMM MHO-
rix HecéT B cebe HeraTHBHBIH oTTeHoK. O4UeBHAHO, 3TO
copapelJHBO OJIH XapaKTepHCTHEH JHYHOCTHBIX Ha4YeCTB
yesioBeka. B MHUpe XMMHYeCKHMX BellecTB M MATEPHAJIOB
Beé Haobopor. MumenHo amopi(pHBIE BeNeCcTBA ABJIANTCH
HaM B Diecke AparomeHHoro #HeM4uyvra, B MEJOBOM CBeEYe-
HUM SAHTAPsA, B CKPOMHOM O0AAHMM IOJYApParoleHHbIX
omajga ¥ XaJjlejaoHa, B BOJAMIeOHOM MHOTOIBETHH BHTpAa-
el u MO3aHMEKH, B HByMHTEﬂhHGﬁ HI'pe cBeTa XPpYyCTajJgd H
OJslecke 3epKaJNbHBLIX BUTPHH (puc. 77).

a) ) &)

2) a) e)
Puc. 77. Muorne amopdHble BeIIeCTBA OUeHb KPACHBBIL: d — JKeM-
uyT; f — AHTAPB; 8 — ONAJ; 2 — XAJIMeA0H; § — XPYCTAIBHOE CTeK-
JI0; € — LBeTHOE CTeKJI0
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AMOP(HOCTE — I@HHOE KAYECTBO NOJHMEpPOR, TAK KakK
OHO OﬁyCHDBJ‘IHBﬂET TAKOE MX TeXHOJOHYeCKOe CBOMCTBO,
KaK TepMOILIACTUUYHOCTE. UMenHO Onarogapa el nojuMep
MOJKHO BEITAHYTE B TOH‘IH'FII.T.I},’EO HHUTE, NIPEeBPATHTE B I[IPO-
3padYHYIO l‘lﬂéHRF HJIH OTJIMTh B M3Ie/IHe CAMOH 3aMBICIIO-
BaToi (popMmel (puc. 78).

CyulecTeopanne amMop(pHLIX BeIllecTB ellé pas JAoKasbl-
BaeT BeJaUKVIO thunococKyo MCTHHY, YTO BCE B MUpPEe OT-
HOCHUTENLHO... JaBafiTe emfé pas mocMoTpHUM HA HM3VUeH-
HBLII paHee MaTepHAaJ IO/, 3THM YIVIOM 3peHH.

OrHOCHTENBHO VTBEP:KJIEHHE O TOM, YTO JeJIeHHe aJe-
MEHTOB HA METAJLIbI M HEMETAJLIbI YHUBepcanbHo. Ienbri
pAl XMMH4YECKHMX 9JIeMeHTOB o0JajaeT norpaHUYHBIMH
CBOMCTBAMM: 3T0 U repMaHuiii, ¥ cypbMa, U 0JIOBO.

Pue. 78. Baarogapsa TepMOIIACTHYHOCTH M3 MOJTHITHJIEHA MOMKHO
NOJIVIHTE H3ZEIHA pasTuaHoH opMbl
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OnuH 13 Hauboee APKUX NPHUMepOB — JIBOHCTBEHHOE
MOJIOMieHHe BOJOPOJAa B JABYX pPe3ko MOJAPHBIX Tpynmax
[Mepuopuueckoii cucremsel 1. 1. Merneneesa.

Henenne XMMHYECKOIl CBA3H HA THUILI HOCHT VCJIOBHEIN
XapakKTep, TAK KaK BCe 3TH THIIEI XapaKTepH3yIOTCA onpe-
HOeIEHHBIM efuHCTEOM. MOHHYVIO CEA3E MOMKHO PACCMATPH-
BATHL KAK NpejeJbHBIH caydail KOBAJEHTHOH NOJAPHON
XUMHUYeCKOoii cBAszn. MeTaliuueckas CBA3b COBMEIIAET KO-
BANeHTHOE BEMIMDﬂEfICTBHE ATOMOEB C IIOMOIIBRD OﬁDﬁH.lEBT'
BJIEHHBIX 3JIEKTPOHORB M 3JIEKTPOCTATHYECKOe NPHTAMeHHe
MEMAY STHMH 3JIeKTPOHAMM H HOHAMM MeTAJIJIOB.

B BemecTBax 4acTo OTCYTCTBYIOT HpejielIbHbIE CJIyYau
XMMHYECKOMH CBA3H (MIM «YHCThIe» XHUMHYECKHEe CBA3H).
Hanpumep, ¢propua nutua LiF oTHOCAT K coelMHEHUAM C
MOHHOH XHMHYECKOH CcBA3BI. PaKTHUECKH JKe XHMHUe-
cKadA cBA3b B HEM Ha 80% wmoHHaaA u Ha 207 KoBaJeHTHad.
HPBBHJIBHEE moaToMy, OUHEBHIHO, NDBOPHTE O CTEIIEHH IIO-
JAPHOCTH (HOHHOCTH) XMMHUYECKOil CBA3M,

Paanuunble THIIBI XMMHUECKHX CBA3eil moryr obpaso-
BLIBATHCH B OMHHX H TeX e BellleCTEAX, HAIIDHMeED:

1) B menouax mMexxay aTOMAMH KHCJIOPOAA U BOAOPOJA B
rHApOKCOrpVIIIIaAX CBA3b KOBAJIEHTHAA MOJIAPDHAHA, & MeX Iy
MEeTAJLJIOM M T'HIPOKCOTPYIIOoi — HOHHASA;

2) B CONAX KHMCAOPOACOAEPIKAIIHX KHCIOT MEeMAY aATOo-
MaAMHM HeMeTaJia 1 RHCHUPU}IOM B KHCJIOTHOM OCTATKE —
KOBAJIEHTHAA NOJIAPHAA, 4 MEXKJY MEeTAJLJIOM ¥ KHCJIOTHBIM
OCTATHKOM — HOHHAA}

3} B COMIAX aMMOHHA, METHJIAMMOHHMA H T. II. M IV aTO~
MAaMH a30Ta U BOJAOPOJA — KOBAJIEeHTHAA MNOJAPHAA, 8 MeK-
Oy MOHAMH AMMOHHA WIM METHIAMMOHHMA M KHCJIOTHBIM
OCTATKOM — HOHHAaH,

4) B nepokcugax Mmerannos (Hanpumep, Na,0O,) cBasb
MeX IOy aToMaMHM HHCIOpOIa KOBAJMEHTHAA HeIIoJApHa#d,
a Me3Jy MeTAJJIOM H KHCJIOPOJAOM — MOHHAA U T. 1.

Pasnuudbie THObBI XHMHUYECKHIX cBfA3eil Moryr mepexo-
OUTH OHA B IPVIVIH:

* OIPH AJEKTPOJMHTHYECKON AMCCONMAIlMH B BOJE KOBAa-
JI€HTHBIX COeHHEHHH KOBAJeHTHAA MOJIAPHAS CBA3b IIpe-
BpAallaeTcd B MOHHY O}

* OpPH HUCIIAPEHMH MEeTAJIJIOB MeTAaJlIu4YecKas cBA3b Ipe-
BpalllaeTcs B KOBAJCHTHYIO HEIOAAPHYIO U T. 1.

IIprunHOIT efUHCTEA BCceX THIIOB M BHJOB XHUMHYECKHX
cBsA3ell CAYHUT MX OAMHAKOBAA (UaHUecKas Npupoga —
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ANeKTPOHHO-AJJepHOe B3AMMOJACHMCTBHE, CONPOBOMIAIOIIe-
eCH BhIAEJeHHEM SHEepPrun.

OrHOCHUTEIBLHA B3aMMOOOYCIOBIEHHOCTh (PH3MUECKHX
CBOJMCTE BeIlecTB U THIIA UX KPHCTAJJIHYECKOH PelIéTKH.
Tax, HanpuMep, CYIECTBYET HEMAJO BEIECTBE ¢ ATOMHOM
KPHCTALINYeCKOH peniéTkoil, OTHIOAL HE XapaKTepHuayio-
IUXcsa TBépaocTei0 (rpadur, KpacHulil gocdop). Avano-
I'MYHO, HEKOTOPBIE BEIECTBA ¢ HOHHOH KPHCTAJLIMYEeCHON
pemérkoi JerKollIapKi (HanpuMep, CeJIUTPhl — HHUTPATHI
II1eJI0YHEIX METAJLJIOR).

OrHOoCHTENBLHO AeJeHHe MOJMMEPOB HA OpraHMYecKHe u
Heopraavdeckue. Illupoko H3BeCcTHBI aJleMeHTOOpPraHHYe-
CKMe [I0JHUMephbl, HAIpHMep KpeMHHUIloOpraHu4decKkue moJiu-
MEepPbI — CHJIMKOHBI, KOTOPbIe HAXOAAT HIHPOKOe IIpUMeHe-
HHE B DA3JIMUHBIX OTPACHAAX NIPOMBILIIEHHOCTH, MEeJHUIIHHE
u OeITY (pHrc. 79).

Puc. 79. [IpuMeHeHERe CHIHKOHOB: [ —3 — Hagelna TEXHHYECKOrO
H MeIUIHHCKOrO HASHAYEHHHA; 4 — ABTOKOCMETHEA; 5 — KIEH
H repmerniH; § —& — ToBaphl DEITOBOrO HASHAYEHH A
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MEuI IpHBEIN BCEro JIHIIE HEKOTOPEIE IPHMepEsl OTHOCH-
TEJIBHOCTH DAL KJIHYEBBIX XHMHUYECHHX noHATHiH. Mb1
MpPEeCcaeI0BAIH eIk MIOMOYb BAM HA XUMHYECKOM MATEPHA-
Je chopMUpoBaTh yieKJAeHHe B TOM, UTO B OKPYIKAaKIeM
Hac MHpe He TaK MHOTO a0COMHTHBIX MCTHH, 3TOT MHD HAa-
PHCOBAH He TONBRKO YépHOH 1 Denoll kpackamu. Mup, B Ko-
TOPOM MbI H{HBéM, MHOT'OJIMK, MHOTOT'paHeH, MHOT'OIIBETeH
H DECKOHEUYHO IIPEeKpaceH.

1. Kpucranauueckne n amopdpusie gemecrea. 2. Ilpu-
Menenne amMop(usix Bemects. 3. OTHOCHTEILHOCTE
HEKOTOPBIX XHMHYECKUX MOHATHIL.

(AR R R RN EEREREEREEEEEEEREEREEEEERERENESENENERNESNERHS ;NN

1. Yem xapaxTepusyercsa cTpoeHHe TBepabix Bemects? Yro
HX OTIHYAET OT MHAKOCTeH U razos?

2. Ha wakwue rpyansl 00 THNDY KPHCTALAHYECKOH pemériu
MOM{HO Pa3iellThk TBEPIble BeIecTBa?

3. Yem ornuuanTcs aMopHbIe BEIIECTBA 0T KPHCTAJLIHYE-
ckux? Yro ¥ anx obmero ¢ MUAKOCTAME H KPHCTALTHYeCKH -
MH BemecTeaMu?

4. Hasosute uaBecTHble BaMm aMopdiHble BELIECTBA M YEKaMHTE
obracTH MX OpHuMeHeHNH.

5. Menonsaya soamosxunoctH MuTepnera, nojgrorosesre coob-
ujeHne Ha remy ¢« Hetopus crekia B MCTOPHH Yeji0BeUecTBa» .

6. OxapakTepHayiiTe COIMATLHEIN M XMMHYeCKHH cMEIC Tep-
MHHA « aMOpP(HBIH» .

7. loxkasKuTe OTHOCHTENBHOCTE PA3JIHYHEIX KaaccHHKaIHil
B M3YUEHHOM pAHee MaTepHale.

8.. HOKE}KHTE OTHOCHTEJNBHOCTE VTEEPXHAeHHA O TOM, YTO MaK-
CHMAJILHAA CTENeHb OKHCJIeHHA ATOMA XHMHYECKOro 3JIeMeH-
Ta COBIMAJAET ¢ HOMEPOM IPYIIIEI, B KOTOPOIl OH HAXOAUTCA.

9. Ilouemy VyTEep:#JeHHE O TEKVYECTH KAK XAPAKTEPHOM
CBOHCTEE KHIKOCTeH OTHOCHTEIBLHO?

10. IlpuBeguTe MpUMEphl OTHOCHTEILHOCTH XAPAKTEDHCTHE
JTHTEPATYPHBIX TéPOEE, KAK NOJ0MKHTENBHBIX, TAK H OTPHILA-
TelLHEIX.

11. Ilo marepHanam cpegCcTE MaccOoBOH HH(OPMAIHH OKA-
JHTE OTHOCHTENBHOCTE BREITOJHOCTH SHOHOMHUYECHHX H IIO-
JIHTHYECKHX MeXToCyIapPCTEEHHEIX COI30E.

9 22 992980 000>



§11 HucnepcHble CHCTEMBbI

YucTele BellecTBa B NPHPOJe BCTPeYalOTCA O4YeHb pef-
k0. CMecH BelllecTE B PASJIHYHEIX ATPeraTHLRIX COCTOAHHWAX
MOTYT oﬁpaaonhma'rb rereporeHiHblie M roMoreHHble CHCTe-
MBI — ducnepcHbie CUCmeMbl 1 pacmaopbt.

MBI, B KOTOPBEIX OIHO BeIIeCTEO B BHIE O4YeHb
MeJIKUX YAacTHI[ PABHOMEPHO pacnpeieileHo B
obbpeéMe Apyroro.

’ JIicnepcHBIMH HA3bIBAKOT NeTepOreHHBbIe CHCTE-

To BemecTBo, KOTOpOe NPHCYTCTBYET B JHCIIEPCHON cH-
CTeEME B MEHbIIEM HOJHYeCcTBe U pacupeiesieHo B obbéme
ApyTroro, Ha3eplBaloT ducnepcHol ¢rasori. Ona moxer co-
CTOATEL U3 HECKOJMBKHX BellecTB. BelecTBo, NpHCYTCTBYIO-
Iee B AUCIepecHOH cucTeMe B DOJbIIEM KOJIHYECTBE, B 00b-
EMe KOTOpPOr0o pacnpenelieHa auciiepcHas (pasa, HASLIBAKT
ducnepcuoriol cpedoll.

Meskay AMcHnepcHOHHOMN cpefoil M YacTHIIAMM JHCIIepc-
HOH (passl CYILIECTBYET IIOBEPXHOCTHL pasjieia, II03TOMY
AUCHEePCHBIE CHCTEMbI HAZBLIBAIOT 2Z€MEPOZEHHBLMU, T. €.
HEOHOPOAHBIMH,

H amcnepcuonHas cpejia, u gucnepcHas ¢aza MoryT Ha-
XOOUTLCHA B pPas/IMUYHBIX ArPEraTHbIX cocTOAHHAX. B 3a-
BHCHMOCTH OT COYETAHHA [UCIEPCHOHHOH Cpefbl M IHC-
nepcHo# (asbl MOMKHO BBIAENAUTE 8 BHAOB TAKHX CHCTEM
(Tabx. 4).

ITo BenuuMHe YACTHIL, BEIECTBA, COCTABIAIIINX IHC-
nepcuyio Qasy, AUCIEpPCHBbIE CHCTEMbI JIeJIAT Ha zpylo-
ducnepcHbie ¢ pasmepamy yacTui Goaee 100 M 1 mouko-
ducnepchbie ¢ paamepamu yactui ot 100 go 1 am.

Ecnu se BemecTBo pasnpobieHo 00 MOJEKYJ HIH HOHOB
paamepom meHee 1 HM, oOpasyerca zoMoOzZeHHAR CHCTe-
Ma — pacmeop. OHA 0JHOpPOJHA, NMOBEPXHOCTH pa3jena
MEKIY YACTHIIAMM M CPefoil HeT, a HOTOMY K JHCIIePCHBIM
CHCTEMAM He OTHOCHTCH.

S3HAKOMCTBO C JJUCIIEPCHBIMH CHCTEMaMH M PACTBOpPAMH
IIOKA3LIBAET, HACKOJIbLKO OHHM BAM(HEI B IOBCEJHEBHOM M3~
HHU H IPHPOJIE.
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RIACCHPHEAIINA NTHUCIIEPCHBIX CHCTEM
M0 ATPETATHOMY COCTOAHHIO

lTabauuya 4

Jducnepenonuasn
cpeaa

Jducnepenan

thaza

[IpuMepsl HEKOTOPBIX
NPHPOTHBIX H OLITOBBIX
AHCTePCHBIX CHCTeM

I'az

HungroeTs

Tyman, nonyTHLIH ras ¢ Ka-
nenskamMu Hedyru, kapOopa-
TOPHAA CMECH B TBHTATENAX
aproMobmiel (Kanenskn Gen-
3HMHA B BO3AVXE), A3PO30IaH

Teépnoe
BEeIECTRO

Ilbins B BOBAYXE, ILIMBI, CMOT,
CAMYMEI (MBLIBHEIE M Tecya-
HEIe GypH), TBEPILIE A3P0O30JIH

dHuarocTs

I'az

MIunyuyne HATHTKHA, NeHL

Huagroern

Ivyascun, dHgKHe cpeabl
oprasuaMa (I1asMa KpoBH,
aumipa, MTUMEBAPHTEILHLIS
COKH), JKHAKOE COIep:KuMOoe
KJIETOK (IUTOIIa3Ma, KapHo-
nasmal)

Teépaoe
BelecTBO

Soamu, ream, nacTe (Kucenu,
eTyaHu, Kiaen), Peunoil u mop-
CKOIl 1J1, B3BeIlIeHHEIE B BOJIe;
CTPOHTEJILHEIE PACTBOPLI

Teépmoe
BEIIecTBO

Taz

CHe:#HEI HACT C NY3LIPEKAMH
BO3OYXA B HEM, TOYBA, TEKC-
THJALHBLIE TKAHH, KHPIHY U Ke-
paMiKa, DOPOJI0H, TOPHCTHIH
IMOKOJIAL, DOPOLHIKH

HuakocTs

Baamuaas mousa, MeIHIIHH"
CHHe H KoCMeTHYeCcKHe
cpeacTea (MasH, TVIIb,
TIOMALA U T. A.)

Teépnoe
BEIIEeCcTED

Topusie nopofLl, IBETHLIE
CTEKJIA, HEKOTOPLIE CILTABLI

Cyaure camu: 6e3 BoJLI, BO3lyXa, F'OPHLIX NOPOJ, MHHe-
panoe BOOﬁI.I'.T.E' 661 He CVIIecTBROBAJIA HHEAA ILJAHETAa —
Haim obmuil nom 3emas; 6e3 KaeTor He Ob110 OBl JKHUBBIX
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KJACCHOHEALINA NHCITEPCHBIX CHCTEM Cxema &
H PACTBOPOB

JUCITEPCHBIE CHCTEMEI PACTBOPEI
IMYyIBCHH Monexynapuste —
I'py6oduc-
- nepcubLe Cycnenaun
CUCMmemMbL
Asposonn Monexyaapro-uoHible

CUCTEéMbL

Tenn
Ly Konnoudnwe <

Foam Hounwve -

OpraHu3mMoB; 0e3 HHJIBCKOI'0 MJa He COCTOAJACH Obl BEJIH-
kaa nueuanzanusa JIpeesero Erumra.

Knaceupuranusa aucnepcHbIX cHceTeM (B 3aBHCHMOCTH
0T pasMepos yacTHll (passl) 1 pacTBOPOB laHa Ha cxeme 2.

I'pybonucnepcHsbie cCHCTEMBI

I'pyboaucnoepcHBle CHCTEMBI OEJIAT HA TPH TPYIILL
IMYVJIBCHH, CYCIIEH3NH W a3pP030JIH.

KOH JHCHEepCHOHHON cpefoi u MHIAKOR aucnepe-

’ BM}'JILCHH — 3TO JHUCIIepCHadA CHCTeMa C M-
HOI (hazoi.

IMYNBCHHM MOJKHO PAas/IeJINTh HA JIBe I'PYIILI:

1) npambie, ¢ KATIAMHA HENOJAAPHOI YKHUJKOCTH B IONAP-
HO cpejie, THIIA « DACTHTEeJIBHOE MACJIO B BOAE»

2) ofpamubie, THIIA «BOJA B PACTHTEJILHOM MACJIE» .

OnHako M3MeHEHHEe cOocTaBa AMYJAbCHIl MM BHeEIIHee
BOZMEHCTBHE MOIYT HNPHBECTH K IIpPeBPAIeHHI0 NPAMOH
aMyJbcHH B 0OpaTHyI0 1 Haobopor. [Ipumepamu nanbonee
M3BECTHBIX NPUPOIHBLX IMYAbCUll ABIAIOTCA MOJOKO H
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Puc. 80. IIpupogHsie SMyJIBCHHA: @ — MOJIOKO; § — HedTh

He()Ts (puc. 80). TunuuHas uonozuyecKans IMYJAbCUA —
3TO KaIlelbKH ¥Upa B mTumpe.

H3 RPpUMEHAECMbLY 8 npa}cmuuecxﬂﬂ: desameabHocmu Ye-
N0BEKA 3MYJAbCUll MOY¥HO HA3BATH CMA30YHO-OXJIAMIA0-
He HUAKOCTH, OUTYMHBIE MATEDPHANBI, NEeCTHIIHIHBIE
npenaparsl, JeEKADCTBEHHLEIE U KOCMETHYECKHAe CpeJicTBa,
nuinessie NpoaykTel (puc. 81). Hanpumep, B MeIMIlHH-
CKOIl TPAKTHKE IPUMEHAKT ¥ HUPOBbIE 3MYJILCHH JJIA 9HED-
reTudeckoro obecnedeHus ocnabieHHOro opraHuaMa IIy-
TéM BHYTPHBEHHOro BauBaHu#A. i moaydeHHS TaKHX
BM}’.TII:-CHI‘:! HCIIOJIB3YVIOT OJIMHBKOBOE, XJIOIIKOBOE H COeBOe
MAacJio.

B xumMiuecKoii TEXHOJOTHA IITHPOKO HCIIONb3YIOT 3MYJb-
CHOHHy!ﬂ ROAUMEPUIALLND KaK OCHOBHOM MeTO/[ ITOJIYIYeHHHA
Kay4yKOB, IOJHCTHPOJIA, MOJHBHHAIALLETATA H AP.

Cycnenansa — 310 rpybogucliepcHas cHCTeMa
¢ TBEpAoH aucnepcHOoi dazoil 1 MUIAKOH AucHep-
CHOHHOH Cpemoi.

Puc. 81. 9MynLcHH, HCNOMb3YeMbIe B GRITY
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Puc. 82. CycneHann HCOOIB3VIOT: d — B CTPOHTENLCTEE; § — B Me-
NHITHEe

OOpruHO YacTHUEB! AHcIepcHOM (asLl B CYCIEH3MH HAa-
CTOJLKO BEJIHKH, YTO 10 AeiicTBHEM CHJIbI TAMKECTH oceaa-
10T — cedumenmupyrom. CyclleH3HH, B KOTOPEIX CeJUMeH-
TAIMA UAET OYeHb Me/IJIEHHO M3-3a MAJIOI pA3HOCTH B ILJIOT-
HOCTH AHUcHepcHOi dasbl M JHCIIEPCHOHHON cpebl, TaAKMKe
HA3BIBAKIT 838€CAMU.

IIpakTHyeckH 3HAYMMBIMH CTPOMTENbHLEIMH CYCHEeH3HsI-
MK ABIAWTCA nobeiaka («HM3BECTHOBOE MOJIOKO®), pasinuy-
HbIE CTPOHTEJBHBIE BABECH, HAIIPpHUMED Te, KOTOPhLIE HA3SBIBA-
IOT IIeMeHTHBEIM pacTBopoM (puc. 82, a), aMalieBbIe KPaACKH.
K cycrneHsuaM OTHOCAT TaK:Ke MeJHIIMHCKHE IIpelapaThbl,
HATIPUMED UJIKHEe Masl — JIHHUMeHTH] (puc. 82, 6).

Ocobyio rpynny cocraeinsioT rpybogucnepcHble cHeTe-
Mbl, B KOTOPbIX KOHIEHTPALMA AHCHepCHOH (haskl OTHOCH-
TEJAbHO BBICOKA MO CDABHEHHWIO C eé HeDoIbIIoHA HOHIOEeHTPpAa~
nuel B cycnenausax. Takue gucnepcHble cCUCTeMBI HA3BIBA-
0T nacmamu. Hanpumep, BaM XO0poIllo M3BECTHbBI H3
HDBCEI[HEBHDﬁ AH3IHH BYEHBIE, KOoCMeTHUYUeCKHe, THI'HeHH-
yecKHe U JApyrue nactel (puc. 83).

Pue. 83. [TacTe nenonsayior B ORITY




Puc. 84. Aspozonn

Aapozonu — s1o rpyboaucnepcHBIe CHCTEMEL, B KOTO-
PHIX OUCHEPCHOHHOH cpenoil #ABIAeTcAa ras (HaAIpUMep,
BO3JYVX), a AucnepcHOM (pa3oil MOryT OBITE KanelbKH HKH-
KocTH (0Ds1aKka, pagyra, BEINVIIeHHLIM 13 DaNJoHYHNKA JaK
JIIA BOJOC MJIH De3000PAHT) UIH YaCTHIIEL TBEPAOTO Belle-
cTBa (neeeoe obnako, cmepu) (puc. 84).

KoJsiongHbie cMCTEe MBI

KonnongHele cHCcTeMBl 3aHUMAKIOT IIPOMEXKYTOYHOE 10-
JOMEeHHe Mexy rpy0oHcIepCHBIME CHCTEMAMM M UCTHH-
HbIMH PACTBOPAMM.

KonnonHsie cucTeMBl HIMPOKO paclipocTpaHeHsl B IPH-
poae. Iloupa, rmuHA, NPUPOJAHBIE BOALI, MHOIHE MHHepa-
Jbl, B TOM YHCIIEe H IPATOIEHHBIE KAMHH, — BCE 3T0 KOJLIO-
H/IHBIE CHCTEMEI.

Boabioe 3HaveHHe MMEOT KOJMIOHAHBIE CHCTEMbI IJIs
duronmorunm ¥ MeguIMHLI, B cocras mwboro :KHBOTO opra-
HH3MAa BXOJAAT TBEpPALIe, MMHJAKHe M razoobpasHble Belle-
C¢TBA, HAXONAIIMECHA B CJA0MHOM B3AMMOOTHOIIEHMH C
okpyxawnein cpegoil. Iluronmnaszma wiaetork obmagaer
CBOHCTBAMM, XAPAKTEPHLIMH KaK JJIA MHAKHX, TAK U A
amopdHBIX BemjecTB. C XMMHUYeCcKO TOUKM 3DeHHUA opra-
HHM3M B IEJI0M — 3TO0 CHOYHeHNIaAd COBOKYIHOCTE MHOTHX
KOJUIOHAHBIX cHcTeM (puc. 85), BKaouYawomux B ceda u
SHHUJIKHE KOJLJTOHAE! (30/I1), M CTYIHM (reamn).
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Puc. 85. Konnouaabie cHCTeMbl B 3KMBBIX OPraHMaMax

Buonoruveckne xuakocTn (KpoBe, IIasma, Jumda,
CIIMHHOMO3TOBAA KUAKOCTE) NPeACTABIAIT cob0i KoJLI0o-
HAOHBIe CHCTEMBI, COJepiHAalllMe TaKHe OpraHH4YecKHe coe-
AWMHeHHsA, KaKk DelKH, XoJiecTepHH, IIMKOTeH M MHOIHe
npyrue, HAXOAATCA B KOJLJIOMHOM COCTOAHMH,

Ilouemy e npupoga OTHAET IIPEAIOUYTEHHE HMEHHO KOJI-
JOMJHOMY COCTOAHHNIO? DTO CBA3AHO B NEPBYIO ovuepelsb ¢
TEM, YTO B TAKOH cucTeMe DONBINAA MOBEPXHOCTE pa3gena
Mesxay (asamu, a aT0 cnocobCeTBYeT JNy4IineMy HpOTeKa-
HUI0 00MeHA BellecTs.

KoanougHble cHCTEMBI HOAPASIEIAKNT HA 301U (KOJLIO-
MJIHBIE PACTBOPEI) M reJTd (CTYAHH).

BonsmuHeTBO OMOMOrHUYeCKUX MHUAKOCTEH (VIKe VIIOMSA-
HYTHBIE ITHTOILIAZMA, ANEPHBIN COK — KAPHOILIaA3MAa, COTED-
JHEMOEe BaAKYOJIel) 1 JKHBOr0O OPpraHU3Ma B lesoM (nasma
KpoBH, aumda, THAHEBAA HHUIAKOCTb, NHIINEBADHUTE/IbHBIE
COKHM, 'YMOPAIbBHEIE KUIKOCTH U T. 1.) ABIAKTCH KOJLO-
udnsvimu pacmeopamu (3onamu).

Jna 3oseit xapakTepHO ABIEHUE KOAZYNAUUU, T. €, CIIH-
MaHHA KOJAJOHIHBIX 4YACTHIL H BbIDaJeHHA HX B OCANOK.
ITpn aToM KONIOUAHEIH PACTBOP NpeBpallaeTcsa B CYCIeH-
3UI0 WK rejb. HeKoTopbie oprasnuecKkne KOJJIOHIbLI Koa-
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Puc. 86. Koarynauusa sonei (benka): a — IpH HarpeBaHHH; 0 —
OpH HaMeHeHHH CpeJbl pACTBOpPA

ryJIUPYIOT NPH HArpeBaHWM (AWYHBIN OeloK, KJeu) HIn
Npy U3MeHeHMH KHCJIOTHOCTH cpelbl (IHIeBapHTe/IbHBIE
corn) (puc. 86).

YACTHILEI AUCIIEPCHON (paadsl 0OpaayioT mMpocTpaH-
CTBEHHYIO CTPYKTYDY.

’ Tean — sTO KOJLIOHJHBIE CHCTEMEBI, B KOTODBIX

FE'.TIH = 3aTO NHUCIIepCHBIE CHCTEMbBI, KOTOpDbBIE BCTDEYAKT-
CcfA BaM B [IOBCEeJHEeBHOM »u3HM (cxema 3).

Co BpemMeHeM CTPYKTYpa rejeil HapyiaeTca — IIpPOHC-
XO0OHUT CILH-EPESHC — CaMUHpUH:BBGJIbHDE VYMeHbBIIIEHHE
o0'BEMA I'esifl, COIMIPOBOIKAAOIIEECH OTAeJIEHHEeM M HJIKOCTH.
Cunepeauc onpejie/isieT CPOKH IoJHOCTH IHINEBbIX, MeJH-
IIMHCKHX H KOCMEeTHYECKHX l"EJ'I'Ef‘I.

KJIACCUDHUKAIINA I'EJIEN Cxema 3
FEJIH
i
ITuueasLe Meduyunckue
Cchip, XJeb, MapMesa, MA3H, [IACTHI
TOPT « [Mruune Monokos »
sedp, Kese, XOJOMEL] Buonozuveckue

XPALIH, CYXO0MKHIHA,
BOJIOCKI, TKAHH

Kocmemuueckue
reH JJIs gyIa,
resu moce BpUTLA,
KPEMBI, [IACTHI

MunepanvnbLe
OIAJ, MeMuyr,
CEPOOMHE, XaliefoH
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HOnsa TenJoOKPOBHBIX M-
BOTHBIX BaykeH Owosiornue-
CKHIT CHHepesHe, COIPOBO1a-
OIUH c8épmbleaHue KPOBU.
ITox nmeiicTBueM cnenudHuye-
cKHX (akTOpoOB pacTBOpPH-
MbIil OenoK KpoBu (hubpuHO-
reH npeepaiiaercs B GuopuH, Puc. 87. Dpderr Tungana
CI'YCTOK KOTOPOTO M 3aKyIo-
puBaer paHrRy. Ecam artor
Ipolece 3aTPyAHEH, TO 3TO MOKeT YKAa3LIBaTh Ha HaJlu4due
y uesioBeka 3abosieannsa — remodguann. Kak Bel 3HaeTe ua
E¥pca GHGJIGI‘I'IH, HOCHTeJIAMH I'eHa I‘EMGq}ILJIHH ABJNAKTCH
JKeHINWHEI, a 3a00/IeBa0T elo MyK4YHHEI, MaBecTeH ucropu-
yecKHil npuMep: umapcreosasmas Gomee 300 Jser poccHii-
CKad ITHHACTHA Pomanosrix cTpagajga aTHM zabosieBaHHMEM.

ITo BHeIMIHEMY BUAY HCTHHHBIE M KOJLJIOUJHBIE PACTBODEI
TPYAHO OTIMYUTEL APYT OT apyra. YTobsl caenaTs aTo, uc-
nonsayioT adert Tunngana — obpasoBaHHe KOHYCA «CBe-
TAMEHCA AOPOMKH» NPH NPONVCKAHHH 4Yepe3 KOJJIOH]-
HBII1 pacTBOp Ayua ceera (puc. 87). Bonee kpynueie, uem B
MCTHHHOM DACTBOPE, YACTHIIEI JUCHEPCHOH (haskl 304 OT-
paxawT CcBOEH NOBEPXHOCTHID CEET, &4 HACTHI LI HCTHHHOI'O
pacTBopa — HeT. AHanoruuHsiil a(pderT, HO TONALKO JA1A
aspos3oJifg, a He FHHUIKOI0 KOJJI0MIA BEl MOMKETe Hﬂﬁ.ﬂ.lﬂ,ﬂ;&Tb
B KHHOTeaTpe NNpHu npoxXoxieHH Jy4da CBeTa OT KHHOATIIIIA-
paTa Yepe3 BO3AYVX 3pUTeJLHOIO 3aJa.

1. IncnepcHsie cucTeMsl. 2. [lucnepcHan dpaza H muc-
nmepcHoHHAA cpena. 3. Knacemduranmna muenepecHbBIX
CHCTEM Mo arperatHomy cocroaanio. 4, Knacendura-
IUA JUCIEPCHBIX CHCTEM 10 pasMepy 4acTHi (hassl.
5., Omyascun. 6. Cycmenzuun. 7. Aspozonu. 8, Ieon.
9. 3oau. 10. Koaryasauusa, cHHepe3nc.

-
. 1. Yro Takoe gUCHEpPCHBIE CHCTEMBI; QHCTIEPCHOHHAA Cpeaa;
mucnepcHadn gasa?

2. Ha rarkue noArpynnel MoskHO pasfgeauTs rean? Yem onpe-
AellAeTCA CPOK TMOOHOCTH KOCMeTHYeCKHX, MeIHIIHHCEKHX H
MHIIEBRIX retei?
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. 88. [lucnepcHBIE CHCTEMEI
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3. [Mouemy unecTHIH BO3AYX, IPHPOAHBIN A3 M HCTHHHEIE pac-
TEOPEI HE OTHOCAT K AHNCTIEPCHEIM CHCTeMAM?

4. Kak nogpasgensor rpybogucnepeHsie cucremel? Hazopure
MPeCTABUTENSH Kam a0l TPYINEl 1 YEAKUTE HX 3HAUSHHE,

5. Kax nogpasgenanT wkomwnongeble cucremel? HazoeBure
NpegcTABHTENeH KaX 0l PYINLEl H VKAXKHATE HX 3HAUCHHE,

6. Kax xmaccHdHIIHPYIOT IUCTEPCHBIE CHCTEMBI IO ATPEerarT-
HOMY COCTOAHHIO SUCHEePCHOHHOH cpefjkl M JHCHepcHO da-
ael? IlpuBegnTe IpHMepEl, HCIOABIVA PHCYHOK 88.

7. YTo raxoe koarynanua? Yem ora MoxkeT ObITh BRISBAHAT

8. Yro rakoe cuiepeanc? Yem oH MosceT ObITh BRI3BAH?

9. [Moyemy npupoja B KavecTBe HOCHTENA DBOTIOLNH BeIOpana
HMEHHO KOJJIONIHBIE CHCTEMEL?

10. IogroToekTe cooblileHHe-NPe3eHTALIMIO HA TeMY «JCTeTH-
yeckad, DHOJMOTHYECKas W KYJIbTYPHAH POdb KOJMJIOHJHBIX
CHCTEM B MH3HH 4eJ0BeKas, MCIONb3YHA BoamoxxkHocTH Ha-
TepHeTa.

11. Kak wonnongHabie cHCTEMbl HIUTIOCTPHPYIOT Teauc o or-
HOCHTEIbHOCTH HCTHHEIT



§ 12 Cocras BemiecTBa. Cmecu

B 1799 r. ¢ppannysckuii xumux . JI. lpyer chopmy-
JIMPOBAJ OJIMH M3 OCHOBOIOJATAKIINX 3AKOHOB XHMUH —
3AKOH NOCMOAHCMEA COCNAEA 6€ULECTE.

coba ero NMoaydeHH A Bcerga HMeeT MOCTOAHHBIH

* Kamxmoe uncroe BellleCTEO He3aBHCHMO OT CIIO-
KayeCTBeHHbIH H KOJIHYeCTBeHHbIH cocTaB.

ITOT 3aK0H A0CONMITHO CHIPABEJIHE TOJIBKO JIJIA BEIIeCTB
MOAEKYAAPHOZ0 CMPOEHUA W He BCerga CDﬁJlH),[[ﬂ.ETCH. pisE: |
TBEPJLIX BEIIECTB ¢ HEMONCKYNAPHOU cmpykmypoil (MoH-
HOH, ATOMHO, MeTANIMUYECKOH HKPHUCTALIMYECKHMMH pe-
MIETKAMM).

CocTag BenjecTBa 3alMCHIBAIOT ¢ MOMOIIBI0 XMMHYeCKOi
thopMyIEL

I[J'L'FI BellmecTB MOJeRKYJIApPpHOTI'O CTpOEeHHHA cCchOpasBelIHB
TEPMHH <MOJIEKYJIApHAA (popMyJas, IOCKOJBKY OHA OTpa-
JKAeT COCTAB MOJIEKVYJibl BemecTsa. [ns BellecTE HeMoJie-
KYJAPHOTO CTPOEHHMA MOHATHE « MOJIEKYIApPHas hopMYyJIa »
VCJIOBHO, M JUISI HHUX 4YAallle HCIOJIB3VIOT NOHATHE «op-
MYJIbHAA eJIHHHALLAS .

Xumuueckas popmMyiaa, viu GopMyIbHAA eJHHHIA, Be-
mecrsa HecéT Hemano WHpopmanuu., Ova ob6o03Havaer
KOHKPeTHOe XHMMHYECKOe BellleCTEO, ero HasBaHHe; OJHY
MOJIEKYY (IJIA BelecTE MOJEeKVJIAPHOro CTpoeHud),

IIpyer dKozed Jyn
(1754—1826)
(B R R E R EEEENRENEERESEERENESNE®SHSEH:SEH:.EH;NHN.]
dpanuyzcenii xuMuyg. Boepsnie
BBEJ NPEACTABAEHHUA O IHAPOKCHIAX
METAJNJOE H NPpelJosHJ TepMHH «I'i-
apate. Hecnenosan cocTas pasaniaHbIX
OHHAPHBIX COSIHHEHHH METAI0B, 4TO
ODOCAYHHJIO OCHOBOH ATA OTKPBITHA
3AKOHA MOCTOAHCTEA COCTABA BEIECTB,
JdTor 3akoH cTan Dazol XHUMHYECKOMH
aTOMHUCTHKH, 8 3aTeM M KJIACCHYEeCKO-
r'o ATOMHO-MOJIEKYJIAPHOTO YYeHH A,
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1 Moak BemecTBa. 1lo xXuMHYecKoH (pOpMYyJie TAKMKE MOM-
HO ONpele/iTh ero KauecTBeHHBIH cocTas (T. €. U3 KAKHUX
AJeMeHTOEB COCTOHMT JaHHOE BE]JJ,ECTBD) H KOJMIHYeCTBeHHBII
cocTar (MUCJI0 ATOMOB HAMIOIO 3JIEMEHTA B MOJIEKYJIe MK
KOJMUYECTEO BELleCcTBA KAMKIOro ajleMeHTa B 1 Mok Bele-
CTBA); €TI0 OTHOCHTENBHYIO MOJeRYVIApHEYIo (M ) H MOJApD-
Hy©0 (M) maccel.

Hanpumep, xumuyeckas Gopmyna CH, nokassiBaer:

* 39TO BellleCcTBO — MEeTaH;

« 1 monexyny uaun 1 Monbs MeTaHa;

* METAH — BTO CJIOMHOe BelllecTBo, 00pa3oBaHHOE ABYMSA
XHMHUYLCEHMMHM 3JleMeHTaMM — yI‘JIEpO,II,DM H BG,I[GPD,EDM;

« MOJIEKYJIA METaHa cOoCTOMT M3 1 aroma yriepoia H
4 aromoB Bogopoaa; 1 MoJsib MeTaHa coep:xuT 1 Moab aTo-
MOB yIiiepoja 1 4 MoJIb ATOMOB BOJIOPOIA;

« M (CH,) =16, M(CH,) = 16 r/moub.

Haxosel, xumuueckas opMyJia NO3BOJIAET PACCUYUTATH
MACCOBYH) NOJH0 KAMIOI0 3J1eMeHTA B CJ0MHOM BelllecTRe.
IIna namero npuMepa:

w(C) = %=0,75, s T6%:
wi(H ——=UI 25, unu 25%:;

w(H) moxxHo HaiiTH Apyram cniocobom: 100% — 75% = 25%.
AHaNOrHYHO MOHO BBIYMCINTE U cocTaB cmecu. Mae-
COBVH ODOJNHK Kadxnoro KOMIIOHeHTa B CMeCH HaXOoOAT IIO
(hopmyne:
m(KoOMIIOHEeHTA )
m(cmecu)
Ecnn »xe cmech ABaAeTcA razoobpasHoil, TO ropopAT 06

00 BEMHOI N0/ KOMIIOHEHTA B I'a30B0OH CMeCcH U PACCUYHTHI-
BAKOT €6 AHAJIOTHYHO!

w(KOMIIOHEHTa) =

VikomnouenTa)
Viemecn)

({komMmoHeHTa) =

CnenoBaTelbHO,

monsa (MaccoBasa MJAM 00BEMHAA) KOMIIOHEHTA
é cMecH — 3To DespasMepHad BeJIHMYHHA, KOTOpasd

NOKA3LEIBAET OTHOIIEeHHe Macchl (00 kéMa) KoMmIio-

HEeHTAa cMecH K obmeil macce (06BEMY) cMecH.
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Ao Becerga MeHBIIe e JHHHIILI, II02TOMY €€ Yallle BeIpa-
3KAlOT B IPOILIeHTAaX, T. €. YMHO:Ka#A noaw Ha 100% .

Ha OpaKTHKe O4YéHb YACTO INPDHXOAHTCH HMETh OeJ10 C
PACTBOPAMM BellleCTR, II03TOMY B 3TOM CJyHae HCIOJIb3VIOT
MOHATHE «MACCOBAA J0JA PACTBOPEHHOrO BEIIECTBA» KAK
YACTHBIN CJI}"-IEIi‘fI KOMIIOHEHTA CMeCH — pacTBOpAa:

w(pacTBOPEHHOrO BellleCTBA) =
_ m(pacTBOPEHHOTO BeLlecTBa)
N m(pacTropa)

Emé ogaum 4acTHBIM cJIyyYaeM J0JM KOMIIOHEHTA B CMe-
CH ABJIAETCHA J0JIA TIpUMecel, cojlep:anuxca B obpasie
BemlecTBa. B aToM cayuae s HAXOMJAEHUA JOJIM YUCTOTO
BelllecTBA HYHHO M3 eJHHHILI BBIYECTh JOJ0 [IPpHMeceii:

w(uncroro emectea) = 1 — w(npumeceii).

PBCCMDTPHM pellleHHe HeEKOTODBIX THITOBBIX 3agaYw, HMe-
HIMUX MPpaAKTHYeCKOe 3HAYWeHHe.

3agmaua 1. B cocras cyxoil HeMeHTHOM cMecH AJIs [ITYKa-

ssssamee o o
TYpHBIX pabor sxomur 25% nementa U TH%
necka. Kakyio maccy KamKJaoro KoOMIIOHeHTAa
HYKHO B3ATH s npurororiteduns 150 kr ra-
KOHi cMecu?

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

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

X w(necka).

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

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

HITH

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

Omeaeem: m(uemenTta) = 37,5 kr; m(oecka) = 112,5 kr.

3amaua 2. Cocrap npupojgHoro rasa (o6BpeéMHEIE I0JH):

reeteR® 95% merana, 3% srama u 2% nponana. Ka-
KOH 00BEM KAMI0T0 KOMIOHEHTA MOXKHO I10-
ayuuts u3 250 M3 aroro raza?
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Hano: Pewenue:

o(CH,)= 0,95 V(CH,) = V(up. rasa) - o(CH,),
o(C,Hy) = 0,03 V(C,H,) = V(up. rasa) - o(C,Hy),
o(C,Hy) = 0,02 V(C,H,) = V(up. rasa) - o(C,H,).

V(up. rasa) = 250 Mm* | V(CH,)= 250 m?+ 0,95 = 237,5 m?,
V(C,H,) = 250 M3+ 0,03 = 7,5 m?,

i .
hakdg) —3 V(C,H,) = 250 M- 0,02 = 5 m?.
V(C,H,) — ?

Omeem: V(CH,) = 237,5 m3; V(C,Hy) = 7,5 m%;
V(C;Hg) = 5 MP.

Sdamaua 3. Kaxoii ob0béM BOabl Heobxogumo Jo00ABHTH

seEReE®®  k 50 r ykcycHO#H SCCeHIIMM, MaccoBaf J0JA
VKCYCHOM KHCJOTBI B KoTopoil pasHa T0%,
yT00BI IPUTOTOBUTE &0 -il YReye?

Harno: Peurenue:

my(p-pa)=50r V(H,0) = m(H,0) + p(H,0),

w, (x-51) = 0,7 m(H,0) = m(p-pa) — m,(p-pa),

w,(x-te1) = 0,03 na) — HE-TE)

2 s m(p-pa) wy(p-pa)’

V(H,0) — ? m(k-Te1) = m,(p-pa) * w,(x-Th1).
m(k-Te1)=50r-0,7=35r,
m(p-pa) = % —1170r,
m(H,0)=1170r-50r=1120r,
V(H,0)=1120r+1r/Mmn=
= 1120 mu.

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

3amaua 4. CroOJABKO IDaAaMMOB XJOPHAA HATPHA H BOJBI
L B
HYKHO B3ATh, 4T00k npurotoeuTts 600 r du-
SHOMOrMYeCcHOr'o pacTeopa, MACCOBAA JOJHA CO-

JI B KoTopoM cocrasaser 0,9% ?
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HAano: 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) = 600r-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 5. Kakyo maccy xenesa MOMKHO NOJYYHUTE H3
L N

2,5 T kpacHoro xeneauaka (Fe,03), cogep:xa-
mero 20% npumeceit?

Hano: Pewenue:

mi(pyoel) = 2,5T m(Fe) = m(Fe,0,) - w(Fe),
w (npumeceit) = 0,2 ()= 2+ A (Fe)

w (Fe,0,) = 0,8 M, (Fe,03)’

m(Fe,0,) = m(pyani) - w(Fe,04).
m(Fe,03)=2,671-0,8=2m,
M (Fe,05) = 160,

_ 112 _
w(Fe) = 160 0,7,
m(Fe)=21:0,7=1,4r.

m(Fe) — 7

Omeem: m(Fe)= 1,4 T,

PE[SHDBHJIHCICT]’::I:D MNOHATHA «00JId» B XMMHWH ABJIAETCH
maccosan donn ébixoda npodyKma peaxKyuu.

Maccosas qoas BBIXOJA NMPOAYKTA peakluu —
aTO OTHOIIIeHHMe MAacChl NMPOAVETA, IMOAYYEeHHOTO

NPpAKTHYeCKH, K MaCCe [IPpOOYKTA, pﬂCC‘IHTHHHOﬁ
TeopeTHYeCKH.

n
n= E“'Paj . lm%_
TEOR
AHanoruyeo HaXoauTeA M 06BéMHan Jona svixoda
npodykma peaKuyuu:

Vv
n= ‘:pan «+100%.

TEOp




amaua 6. Ilpu BoccranoBnennu 12,3 r HUTpOobDeH30Ja
‘ ** monyummm 6,5 r amuanna. Paccunraiire mac-
COBYIO JOJIIO BRIXOAA NPOIYVKTA PEAKIIMY OT Te-
OpeTHYeCKH BO3ZMOMHOTIO,

Hano: Pewenue:

12,3r xrr
m(CsH,NO,) = C¢H;NO, + 6[H] — CgH;NH, + 2H,0.

1 Moanb 1 Moanh
=12,3r 123 r/moas 93 r/Mmonaw

12,3 r

mupaKT{CHHENHZ} - H{CEHENOE} f— m T 0,1 MOJIb,
=6,5T n(CgH-NH,) = n(C;H;NO,) = 0,1 moas,

M yeop(CeH;NH,) = 0,1 mous x
M(CgH;NH,) —? x 93 r/mone = 9,3 r,

W(C H,NH,) = g:g; = 0,699, uin

69,9%.

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

Emeé ogaum crnocoboM BeIpa)keHUA KOHIEHTPAIUK pac-
TBOPOB ABJAETCA MOAAPHARA KOHYEHMPAYUAR.

MoasipHas KOHUEHTPAIMA — 3TO OTHOIIEHHE
PACTBOPEHHOI'0 KOJWUYECTBA BEIecTBa K 00bEMY
pacTBopa.
_ n(BemecTsa)
V(pacreopa)

Yange Bcero MONAPHYVI KOHIEHTPAIMK (MONAPHOCTE)
BEIPAXKaiT B MOJL,/JI.

1. 3akoH MocTOAHCTBA cocTaBa BemecTBa. 2. Hudiop-
MAaINA, KOTOPYI MOKHO IMOJYIHTE H3 MOJEKYIAPHOM
popmyasl (popmynsHoii exumannsr). 3. Maccoepas n
obBéMHAn M0JA KoMmnoHeHnTa B cmecH, 4, Maccosasn
A0JAA PACTBOPEHHOTO BelnecTBa. 5. Maeccosaa moas
npuMeceii. 6. MaccoBaa monsa NpoIyKTa peakIiHH.
7. MoaapHaa KOHIEHTPAITHA,
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1. Yro HaseIBaWT MACCOBOH NOJIEH 2JIeMEHTA B CJAOMHOM Be-
wectsee? Kak eé paccuureipaior?

2. Yro HasmBamwT MaccoBoil (00bEMHOH) goeil KOMIOHeHTA
cmecu? Kak eé paccunteisawoT?

3. Yro raxoe gona npumeceit? Kakx naitru macey (obbém) un-
CTOrO BelllecTBa, €CiAH HaBecTHa MaccoBas (00bLEMHAA) JOAS
npHMecei?

4. He mpouasoja pacuérta, YVRAKHUTE, B KAKOM H3 OKCHJORE,
dopmyne koropeix Fe,0, u Fe,0,, copepxanne ;xenesa Bbl-
mie. OTBeT MOATBEpAHTE PACUETAMH.

5. PaccunrailTe MaccoBble JOMHM KajKJI0ro U3 3JeMEHTOB B Be-
mecTsax: cyabar meau (I1), aurpar sxenesa (1I1), arunosbiit
CIIMPT, IMIOK034, AHHJIHH,

6. K 120 r 60% -ro pacreopa sTHI0BOTO cuupra gobasmnu 40 r
0e3BOLHOIO ITHAOBOTO COHPTA. BRIYHCIHTE MACCOBYID LOJIO
STHJIOBOTO CITHPTA B MOJIYISHHOM PACTBODE.

7. Ma 280 r 15%-ro pacTeopa HHTpaTa KAJHA BbINAPHJIH
120 mn Boasl. BEIYHCIHTE MACCOBVIO JOJII0 COJH B IOJYUYEH-
HOM pPacTBOpe.

8. 3onoro 585 npober cogepanT 41,5% megn. Croasko rpam-
MOB YHCTOT'O 30JI0TA COAEPHHT KOIBI0 3TOH Npobsl, HMeInee
maccy 2,8 r?

9. BeiuncauTe 00bEM KHCIOPOAA, KOTOPLIN MoMeT ObITh No-
avuen s 450 m? posayxa (0. v.), ecnn o0LEMHAA A0MA KHCTO-
popa paeHa 21% ,

10. M3 230 r 80% -ro sTunosoro cnupra 6eLao noayyaero 120 a
arujaena (u. v.). PaccunraiiTe BRIX0J 9TH/IeHA B IPOLEHTAX OT
TeopeTHYeCKH BOSMOXMHOTO.

11. Briuncanre 00béM (H. v.) okcuga cepsl (IV), KoTopsiil Mmo-
sgeT OBITE oydeH npH cxxuranuu 160 r cepri, cogepskameit
25% mnpuMmecell, eclIH BEIX0J CEPHHCTOrO Ias3a COCTABIAET
95% or TeopeTHYECKH BOZMOMHOIO.

12. B 250 v Boge: pacteopian 67,2 1 (H. v.) xaoposogopoga.
Boiuucaure MAacCcoOBYI0 O XJIOPDOBOOODOIA B MOJIVHEHHOM
pacTBope.

13. B 120 mn pactBopa cyasara ATIHOMHUHHS COAEPHUTCH
3,42 r conmu. OnpegennTre MOITAPHVIO KOHIEHTPALIHIO PACTEOPA.

14. Haiiaure monspHyio koHueHnTpanuio 15%-ro pacrsopa
CepPHOI KMCAOTh IA0THOCTEIO 1,1 /M.
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I'maBa BTOpasda

XMmMyYeCcKkme peakxlmum

§ 13 Ilonarue o xXuMUYECKOi
peaknuu. Peakiun,
uayiue 6e3 u3MeHeHU A
COCTaBa BEIeCcTB

XuMHA U3yYaeT He TOJbLKO CBOCTEA BelllecTs, HO M npe-
BpAallleHHA 0JHHX BELI[EeCTB B APYrue, CTREMHTCA UCIIONAB30-
BATH TAKHE [IPOLEeCCH] AJIA IIOJYIeHHA COeJIHHeHHI ¢ HOBLI-
MH, OPpAKTHYECKH MOJIe3HEIMH cBOMCTBAMH,

R’
XHMHYecKasa peaklusd, HJIH XHMWYecKoe fABJie-
9 HHEe, — 9TO NpoIecc, B peayJIbTaATe KOTOpPOro M3
OJHHUX BellecTB 0DpasywTeda ApPyrHe BellecTBa,
OTIHYaAKINMHecAd OT HCXOIHBIX M0 COCTABY HIH
CTPOEHHIO, a cJefoBaTeJLHO, H 110 CBOMCTEAM.

Knaccndukannio XMMUYeCKHX peaKIluil MOKHO IIPOBO-
JHTE IO CAaMBIM Pas3JIHYHBIM IIPH3HAKAaM.

Hmeerca pocratrodHo OojblIafd IpyINa pearKyuil, Ko-
mopsie He COnpPosoNIanmci U3MeHeHUeM cocmasa ee-
wecmas., B HEOPPHHH‘IBGH{}ﬁ XMMHH K TAKHM pearkilHAM
MOKHO OTHECTH NpOolecchl B3aUMOIpPeBpalleHnsa pasind-
HBIX AJIJIOTPONHBLIX MOZHGHUKADME OLHOI0 XHMHUYECKOTOD
JIeMeHTAa.

AnnorponasiMu MoaH(pHKAMAME, HIH BHI0OH3-
MEHEeHHAMH, HA3bLIBAIOT IIPOCTLIE BelllecTBa, 00-
pa3oBaHHLBIE OJHMM XHMHYECKHM 3JIEMEHTOM,
da ABJIeHHe HX CYIIeCTBOBAHHA HadbIBAKOT aJIIIO-
TPONHEH.
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UueHE HHTEPECHO, A B HACTOAIEEe BpeMsA U IPpAKTHYeCKH
3HAYMMO, HaIpuMep, NpeBpalleHHe OAHOH AJJOTPOIHOM
MOAN(QUKALHMH YIVIepojia — rpaduTa B ApYryio — ajaMas:

C(rpadur) «— C(anmas).

DTOT Mmpolece HCHOJB3YIOT IJIA MOJYVIYeHNA NCKYCCTBEH-
HBIX armMazoB. B 1954 r. yuéHbie u3 1abopaTopiuy 3HAMeHH-
TOH aMepHKaHCcKOR (hupmMbl «:KeHepan sJIeKTPHK» OJY-
YHJIN Y€PHBbIe KPUCTAJJINKH HCKYCCTBeHHBIX AJTMAZOB MAac-
coit 0,05 r npr gasnenun 100 TeIC. aTM B TeMIepaTrype
2600 °C, Taxue anMaskl CTOMJIN B COTHH Pas JOpPoKe NpH-
poassix. Ho B Teuenue AecsTH MHOCHAEAVIOMIUX JdeT GbLIH
paszpaboTaHbl TEXHOJOIHH, MO3BOJIAOIIHE NOJVIHTE B Of-
HOH KamMepe 3a HecKoJIbKOo MmuuyT 20 r anmaszos u Domnee.

CoBpeMeHHO® TPOM3BOACTBO HMCKYCCTBEHHBIX AJIMA30B
OCHOBAHO HA UX MOJVYeHHMH U3 rpadguTa He TOJNBKO IIPH
CBEPXBBLICOKHX, HO M [IPH HU3KHUX JaBJeHuAX. Taxkue anma-
3bl CPABHUTEJbHO AémieBbl. OHM NpPEeHMMYIECTBEHHO HC-
[MONB3YVIOTCH B METALAVPIUM M MAIIHHOCTPOEHUH, PANHNO-
AeKTPOHHKE H NOpubopocTpOeHHH, reoJoropasBejke M
rOpHOH NPOMEIILIEHHOCTH.

AnnorponHsie MOAHMHUKAIIHHA CephI:

S(pombuueckan) +— S(naacTUuecKan)

MBI JOCTATOYMHO NOApo6GHO paccMATPHBAJM paHee (CM.
puc. 76 Ha c. 89).

Hna naunbosiee H3BECTHRIX AJJIOTPOIHBIX MOAMGMHEALIIH
thocthopa BzamMonpeBpaANIeHHA MOMKHO OTPASHTL CJEOVIO-
el cxemoii:

P(6ensiit) & P(kpacHEIii).

MOJeKYIAPHAA ATOMHASA
KPHCTANNHYECKAA KPHCTAIIHYECKAR
pelieTKa, pemieTka,
thopuyna Py thopmyaa P

Heropuyeckn nepBbiM OBLJI0 OCYIIECTRBISHO IpeBpale-
Hue Denoro doctopa B KPACHBIH, KOTla HEMeIKMI aaxu-
MUK X. Bpauar 8 1669 r., nelTasgck DONYYUTE TAK HAZLI-
BaeMblil (huiococKHil KAMEHE NPOKAJIMBAHUEM CYXOT0
OCTATKA MOYM, NOJYYHJI CBeTANINecA Oesible KPUCTAJLIH-
KH BelllecTBa, HazBaHHOTO UM (octhopom (oT rped. «Hecy-
muii eser»). Iloayuumrs ua3 wpacHoro ¢gocdopa Genbiit
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MOYKHO M B IIKOJBHOI JabopaTopun
(puc. 89).

Besoe onoBo — 310 MATKHE nja-
CTHUYHBLINA MeTaan, <C EUTOPHM MEL
craJKuBaeMca yamie Bcero. OpHako
IpH IMOHH:KeHHH TeMIepaTyphbl OHO
MOJKeT IpPeBpPAIATLCA B cepoe 0Jo-
BO — MOPOLIOK, UMEIIHii Bce CBOMH-
CTBEA HEMETAJJIORB. BTDT nponecc Ka-
TANNU3ZUPYETCA CAMHM CEepheIM 0JI0-
BOM: OOCTATOYHO INIOABHUTLCHA BCero
JIMING O HOM NEIJIMHKE ceporo 0JI0Ba,
KAaK HAYMHAETCHA Peaxiiusd, KOTOPYIO

Puc. 89. ITonyuenue YK€ HeBO3MOYKHO OcTAHOBHTE. Ilpn
Besoro dochopa aToM uazenue ua desnoro biaecraiiero
H3 KpacHoro MeTaJlJia IpeBpallaeTcsa B cephIil He-

BapadHbIil nopomok. Takoit nponecc
HOCHT 00pasHoe HABBAHHE «0JIOBAHHOH YYMBbl»,
HmenHo BaauMoIpeBpallleHHe AJJIOTPOIHBIX MoauGH-
KAt onosa:
Sn(benoe) & Sn(cepoe)

crajo npuunHoi rubenu axcneaunuu P. Cxkorra, neiras-
merocsa B 1912 r. noxkoputs Kmubiil noawe. IKcne ummusa
P. Crorra ucnons3oBasa ANA XpaHeHHA INMPOAVETOR H Ke-
POCHHA KeJle3HBle KAHUCTPHI, 3anasHHBle oJoepoMm. Ha
CHJILHOM MOPDO3e OJIOBAHHBIHA leH.l'IGf:"[ pacchinnaJjicia, H aKC-
neguIlMA ocTanack 6e3 TOILIHEBA.

Jlnsa MHOTHX IPYIHX XMMHYECKHX 3JIeMeHTOB TAKKe Xa-
pakTepHo sBjenue annorponun. Tak, kuenopoy obpasyer
nBe moagupuranun — xkucaopon O, u ozon O,. IIpeBpaine-
HHEe KHCJI0PoJAa B 030H NIPOHCXOJHT B IPHPOJe IPH I'po3ax
(puc. 90). BneuaT/éHHbIe 3THMH IIPHPOAHBIMH ABJIeHHAMMA
II03Thl HEPEAKO JONVCHEAKT XHMHYeCKHEe HeTOYHOCTH TH-
na: «B Bozayxe maxJjo rpoaoiis». A maxHeT-TO He I'po3oii,
a o0pasyviIUMCA B peayiabTaTe eé 030HOM (B mepeBoje C
rpedecKoro «030H» M 03HAYAET «IAXHYIIHI» ).

O Gumonmormyeckoil poaM 3alMTHONO 030HOBOI'O 3KpaHa
Semuu BuI yike 3Haere. [lepes yesroBeyecTBOM CTOMT HACYILL-
Hasd 3aJavya COXPaHHUTL 8TOT MHU3HeobecneunBAIOIIHIT 9K paH
OT pa3pylieHudA, TAK KAK ¢ KOCMHYeCKHX CIOYTHHUKOB IIpH-
XOJAT TPeBOYKHLIe (PAKTHI 00 YMeHBIIeHHH TOJIIHHEI 030-
HOBOT'O CJIOA aTMoc(ephbl — TAK HA3bIBAEMBIX 030HOBBIX JIbI-
pax, KoTopele Ha pucyHKe 91 nokasaHsl DelBIM [BETOM.
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Puc. 90. [1pu rpoaax B armocdepe Puc. 91. Oz0H0B51H cI10H 3eMIn
M3 KHeaopoaa odpasyeTes 030H (thororpadms co cnyTHHEA)

O30HOBBII IMKUT NJAHETH pa3pyuiaeTcs OKCHIAMH a30-
Ta, COeIHHEHHAMH XJopa # (Topa, HONALaAKIIUMH B AT-
Mochepy B peayasTaATe pacnajia ()peoHOB — BEILIECTE, KO-
TOPLIE HIHPOKO NPUMEHAT B XOJOANIBHLIX YCTAHOBKAX U
napproMepHO-KOCMETHYECKHX cpencTBax. B Hacrosmnee
BpeMHA [MPUHATA MeXIYVHAPONHAS OIpOrpaMMma, COMIACHO
KOTOPOi (DpeoHbl 3aMeHATCA Ha IPpYyIrUe, MeHee paspyIiin-
TeJbHBIE IJA 030HOBOTO HIMTA XJIAJATEHTHI.

OzoH U Kucaopoj, OVAYVYH NPOCTEIMH BelllecTBaMu, 00-
PAa30BaHHBIMH OJJHUM XHUMHYECKHM 3JeMeHTOM, TEeM He Me-
Hee obnagaT pasHbiMi cBoiicTBamu. Kucnopojg He umeer
aanaxa, a 030H naxHer cBexecTbio. 030H, B oTIHYME OT
KHcJaopoaa, OaKTepuIuaeH, 4TO HCIOJAL3YIOT aia obeaza-
pasKuBaHUA MNHUTHEBOH BoAbl (030HHMpoOBaHHe De3BpPENHO
IJ1A 3I0POBLA YEJ0BeKa, B OTIMYHE OT XJODHPOBAHUA).

Ozon — ropasno DoJlee CHJIBHBIN OKHCIHUTEb, YeM KHC-
JIOPOHD, IIO3TOMY OH SHEPrudYHO oDecIBeuUMBAET KPACKH,
oKHcafgeT cepebpo, paspyliaeT oOpraHH4YecKHe COeJHHe-
HHA. HOGJIEI[HEE CBOMCTBO II03BOJIAET HMCIIOJAB30OBATHE €0
oA YCTPAHEHMHA HENDPHUMATHBIX 34IIaXO0EB, T. €. Ie30J0pHUpOo-
BAHHA NPOAVKTOB IHTAHKUA.

HT&K, nojaeeJeéM MTOTH.

OnHoll 13 NpUMYNH MHOrooOpasufA HEeOpraHUYecKHX Be-
IIIECTB ABIAETCA AJJIOTPONMA, KOTOpad MOMeT OLITh 06V-
CJIOBJIeHA:

1) pasnIUUYHBIM COCTABOM MOJIEKYJ IPOCTBIX BeIeCTB
(annorponusa kucnopoja: kucaopoa O,; ozon 03);

2) pasJIM4YHBEIM KPHCTANJINYECKHM CTPOEHHeM AaJlIo-
TPONHBIX MoAM(pHKANWII, HANpHMep, Bece MOAM(PHUKAIINH

s
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Puc. 92, I'padur B anMaz — JABe AJJOTPONHLIEe MOAM(DHEALHH
yriaepoja

Vraepoga HMEewT ATOMHVI KPHCTAJIIMYECKYVH) PEeLI&THY,
HO Y aJMa3za oHa — o0BLEMHAaA TeTpasapuuUeckas, a y rpa-
dura — caoucras (puc. 92), noToMy TaK HENOXO0MKH CBOM-
CTBa anaMasa u rpadura.

B oprannueckoil XHMHH TaK}e H3BECTHLI PeaKIMH, KO-
TOpbIe NpoTekaT 0e3 N3MeHeHHUA cocTaBa BemnlecTs. Oue-
BHIOHO, BBl BCIIOMHHJIHN, YTO TaKHe peaKIIMH NPHBOIAT K
obpaszopannw nzomepor. Hanomunm:

' N

H30Mephsl — 3TO BellleCTBa, MMeIHe OJHHAKO-
9 BB cocTaB, T. €. OJAHHAKOBYI MOJIEKVIAPHYIO
thopmyiy, HO pasHoe CTpOEHHe, 4 CAeNOBATE/lb-
HO, M pasHbI¢ CBOHcTBa. SIBIeHHe CYIIecTBOBa-
HHUHA M30MEepOoB Ha3BIBAIOT H30MepHeH, a peak-
1K BRANMOIIPEBpAIleHHA H30MEPOB — peaKiu-
AMH H30MEepPH3alHH,

. 9

Hanpumep, Ans NOBLIIIEHUA KavecTea OeHanHa (Tak Ha-
3bIBAEMOI0 OKTAHOBOrO 4YHC/A4) B NPOMBIIIJIEHHOCTH HC-
NOJbL3VIOT nponece puOpMHHTA, OCHOBAHHBLIH B TOM YHCJIe
H Ha peakIMAX H30MepH3allHi, HanpuMep:

CH;—CH,—CH,—CH,—CH,—CH,—CH,; —

H-TenTaH
H,C
—» CH,—C—CH—CHj,.

|
H,C CH,

2,2, 3-rpumerundyran
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Hzomepusa — eme oJHa U3 NpUYHMH MHOroodpasua xu-
MHYeCKHX coeIHnHeHHI,

H annorponusa, 1 U30MEPHA OPEKPACHO MILIIOCTPHDYVIOT
B3aMMOCBA3b (PHIOCO(PCKUX KaTeropuil (opMel U cofep-
aana. KoHeuHo e onpefensollMM ABIAETCA COAepa-
Hue, HO U OopMAa He IACCHMBHA: OHA, B CBOH OUepelb, aK-
THUBHO BJAMAET HA colepkaHie (CBOMCTBA KOHKPETHRIX AJl-
JOTPOIHBIX MOAH(HKAIIHIT).

1. XuMHYecKHe pPearkKiHH, HJIH XHMHYeCEHe¢ ABJTeHH A.
2. Aamorponua. AAToTponHBIe MOTH(pIHEKAIIHH HIH
BHAOHZMeHeHHA YIJepoxa, cepsl, (hoctpopa, omoea u
kncaopoaa. 3. Haomepsi. Haomepua. 4. Peakuun uzo-
mepuzanuu. 5. IIpuumHEl MHOroo0Gpazusa BeLIECTE:
AJJOTPOINHA H H30MEepHHA.

2

ae86 000 00

LB B B A B B NN R NEENEEREERERENRSE:R:ERN]

1. Kakue apaeHnd HARIBAIOT XHMHYecKHMu? Yem onn oTan-
YAKTCH OT PU3HIeCKHX T

2. BenmoMHHTE H3 KYPCA XUMHH OCHOBHOI NIKOJL IDH3HAKHA H
VCIOBHA TeueHHWA XHMHYecKHX peaxnuit. [Ipusegmre mpu-
MepBL.

3. Yro rakoe anaoTponns; ALI0TPONHEE BHAOHIMEeHeHIA T

4, Kaxoss! nprunas! apgorponun? IIpueegnre npuMepsl,

5. CpaBHHTE CBOMHCTEBA B CTPOEHHE AJIJIOTPONHLIX MOAH(HEA-
uuit hocpopa. Kakne IpHYHHEL BRISBIBEAIOT AJIOTPOITHIO 2T0-
ro aneMenTa?

6. Ha OpHEMepe AJJOTPOINIHHE OJ0BA NOKAMHTEe O0THOCHTEeIb-
HOCTE AeJIEHHA JIeMEeHTOE HA MeTAJIJEl H HEMETAJIBL.

7. PackpoiiTe HA KOHKPETHRIX NPHMepax alIoTPONIHH U H30-
MepHH (praococKHe KaTeropuH (JOpMEl H COepiRaHnA.

8. IIpeanosEuTe CEOM NPOSKTEI [0 COXPAHEHHKD 030HOBOTO [0~
Aca 3eMIH.

9. PackpoiiTe polib OPAKTHEH KAK HCTOYHHKA [MO3HAHHA H
KPHTepHA UCTHHEI. B uéM 0Ha NpoABIAeTCA B CTAHOBICHHH
IlepHognuecKoro 3aKoHAa M TEOPHH CTPOEHHA OPraHHYecKHX
coeqHHeHH?

7
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§14 Kinaccubuxanus
XUMUAYECKUX PeaKIuii,
IIPOTEKAIIINX C UBMEHEeHUeM
CcOCTaBa BeIeCcTB

Knaccupuranmio XUMHYECKHX peakIHil, NpoTeKao-
IHX ¢ H3MEHEHHEM COCTABA BEIleCTBA, MOXKHO IPOBOJIHTE
o CaMBIM DA3JIMYHBIM IIDH3HAKAM.

Yueo ¥ cocTaB peareHToB
H IPOJAYKTOB PeaKIHH

P'BEI.RHHH COoOeHHEeHHA — 3T0 peaKIlMH, B peayib-
TATEe KOTOPLIX U3 ABYX u GoJsiee BemiecTB obpasy-
eTcH 0JJHO CII0HHOe BellleCTEO,

B meoprannyeckoii xMMHHM Bcé MHOroobpasHe peakiimnii
coeJHHEHHA MOKHO paccMOTpeTh, HAIpUMep, Ha DIoKe pe-
AKIHE DOJNVYEHHA CePHOH KHUCJI0TE U3 CepPhI.

1. Monyuenmne oxkcuaa cepsl (IV) — u3 ABYX NpocTHIX Be-
1ecTs 0bpaayercs OHO CJIOMKHOE:

S + 0, = S0,.

2. INonyuenne oxcnaa ceprl (IV) — u3 npocToro 1 ciaox-
HOT'O BelllecTs 00pasyeTcs OJHO CIA0MKHOE!
V05, p
280, +0, ————*3280,.
3. IMonyuenne cepHOM KUCJI0TH — H3 IBYX CJI0MHBIX Be-
mecTB GEP&E}?ETCH OOHO CJAOAHOE:

803 -+ H20 . H2804-

Mgr BeIOpanM 3TOT NIPHMED HE TOJBKO IOTOMY, YTO OH
MAKCHMAJBLHO WIJIIOCTPUPYET MAJUTPY Peakiiuil coejuHe-
HHA, HO TAK)Ke M IIOTOMY, YTO NPOAYKT 8TUX peaKkIHil —
CcepHad KHCJIOTA — HABIHAETCHA ﬁX.TIEﬁUM KHMH_IIECRDfI npo-
MBIIIJIeHHOCTH» (puc. 93).

B opranmyeckoil XHMHH peaxkiii coeJHHEHHS HMeloT
CHEIJ,H(t]HHY B HaA3BaHHMH, KAK Bbl NOMHHTE, HX Ha3BIBAKT

g
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Hpyrue obaacta ¥ aobpenns

30% 30%

N i
gxzﬁma 5“/0 0 iil:{ie
METAINA T o MBcCHE 8% 11% cpejeTBa

Bonoxna Kpackn

Puc. 93. llpumenenne cepHO KHCIOTHI

peakluAMH npucoefuHenud. Beé muoroobpasue Takux pe-
AKIIMIl MOMHO paccMOTpeTh Ha npuMepe GJ0Ka peakiui,
XapaKTepH3YIINX CBONCTBA HENIPeIeJIbHBIX COeITHHEeHHIH,
HAIIPpUMEp 3TUJIeHA.

1. Peaknmusa ruipupoBaHMA — IIPHCOEIHHEHHS BOJO-
poja:

CH,—CH, + H, —*+» CH,—CH,,.
aTaH

2. Pearnua rupaTaiiy — IIpHCOeJHHEHHE BOJLI:

CH,~CH, + H,0 —%f%:! , CH,CH,OH.

ATAHOJI

3. Pearnua noiuMepuaanmm:

nCH,=CH, —£' 5 (—CH,—CH,—),.

INOJH3ITHIEH

Peakuuu pasaoieHHsas — 3TO peakluH, B pe-
3yJIbTATEe KOTOPBIX M3 OJHOrO CJIOMKHOTO Belle-
cTBa 00pasyeTcA HeCKOJBKO HOBEIX BeI[eCTB.

B Heopranuveckoil xuMHuM Bcé MHoroobpasme Takux pe-
AKIMH MOMKHO paccMOTPeTh Ha GiI0Ke peaKIuii moyueHHA
KHCI0poja 1abopaTopHBEIMHE criocobamMu.

g
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Puc. 94. [lonyuenne KHCIOPOIA PASI0KEHHEM OKCHIA PTYTH

1. Paznoyxxenne okcuga pryTe (1) npu Harpepasum:
2HgO = 2Hg + 0,T.

Hmernno atuMm coocobom [xx. Ilpuceran Bunepssie moay-
uuJI KucJaopon (puc. 94).

2. PasznoxxeHue nepokcua sogopoaa (puc. 95):

2H,0, = 2H,0 + O,1.
3. PaznoxxeHue nepMaHraHaTa KaJusa NP HATPeBAHUN:
2KMnO, = K,MnO, + MnO, + 0,T.

B opraEMvyecKol XMMHUH peakIlMM Pa3jIOKeHHA MOMHO
paccMOTpeTh Ha IpHMepe MX <«AHTOHHMMOB» — peakKIHil
npUcoeIHHeHHA: JerHIpHpPpOBAHMA 3TaHa, JernjpaTanmy
aTaHOoJa, JeNoJIMMepH3allly NOJHATHIeHA (Fanuwiume
YPAsHEeHUA pearkyuil camu).

Peaxnuu zaMemenus — 3T0 PeakIlui, B pe3yJib-

9 TATE KOTOPBIX ATOMBI IIPOCTOrO BEIECTBA 3aMe-
LIAKT ATOMbI OAHOI'0 H3 3JIEMEHTOB B CJ0KHOM
BeIlecTse,

B Heopranuyeckoil XMMHHM OPAMEPOM TAKHX IPOIIECCOB
MOMET CAVHHUTE OJ0K peariimii, XapakTepH3yIOMIUX, Ha-
IIpHMep, CBOHCTEBA MEeTAJLIOE.

1. BaanMojeiicTEHEe IEJOYHEIX M IIEJOYHO3EMeNbHEIX
MeTAJLI0B ¢ Bogoi (puc. 96):

2Na + 2H,0 = 2NaOH + H,T,
Ca + 2H,0 = Ca(OH), + H,T.
2. BaaumomelicTBHE MeTAJIOB ¢ PACTBODAMH KHCJIOT

(puc. 97):
Zn + 2HCI = ZnCl, + H,T.

20
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Puc. 95. Pasnoskenue nepokcHaAa Puc. 96. Bsaumogeiicrene
BOAOPOLA IPH BHECEHHH KATATH3ATO- HATPHA ¢ BOAOH, B KOTOPYIO
pa — oxcuga maprasma (IV) nobaeneH eHON(TATIENH

3. BaaumopgeiicTBHe METANJNOB € PACTBOPAMH CcOJel

(puc. 98):
Fe + CuSO, = Cu + FeSO,.

4. Memaanromepmus — BblTecHeHHe GoJlee AKTUBHBI-
MM METALIAMH MeéHee AKTUBHBIX M3 UX OKCHI0E (puc. 99):

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

B opranuueckoil XUMHH, [IPeJMeTOM H3VUEHUA KOTOPOH
ABJIAKTCHA He NIpOCThIe BellleCTBa, a CoOelJHHeHHH, peaKIlHH
daMelleHns MMeloT cBo crnenupuky. Hanpumep, HuTpO-

Ca Mg Zn Cu

Brienupmanaca

Medb —

T \
M
N
5 HCl} o == HCl} = e
Eé'? 4 )A\\ ?o_c' fr? // \\‘\ g= ; .
ﬁ \-q-r_r'-, 2 e Pactrop Pacteop
; i.ik i';r “" ! H_I cynudaTta cynsdaTta
menu (11) seneaa (11)

Puc. 97. OrHomenue colsHOM Puc. 98, Peaxnua saMeinenmns
KHEJIOTEI K PASJHYHBIM METAN- Me[H B € pACTBOPE MKeI1e30M
am

e/
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Pue. 99. AmoMHAHOTEPMHA Puc. 100. O6paszoBanne ocaj-

ka moguga ceuuna (II) B pe-
ayILTATE peaknuH obMeHa

BpaHHe DeH30Ma — peaKIlMA, KOTOPad NpellecTBYeT HoJay-
HeHHI AaHHUJIHMHAL

CgHg + HNO; — CgHNO, + H,0.

Peakuuun od6MeHa — 5TO peakIlUH, B KOTODBIX
JABa CJIOMHBIX BellleCTBA obMeHNBAIOTCA CBOMMH
COCTABHBIMH YACTAMH.

ITH peaKIIMH XAPAKTEPH3VIOT CBOHCTEA B IMEPBVID Ode-
pelb 3JIeKTPOJHTOE ¥ B PACTEOPAX IIPOTEKAKT 110 PABHILY
Beproane, T. e. moxbKo 6 mom cayuae, eclu 6 pe3yiibma-
me ofpasyemca ocadok, 2a3 uau maaoduccoyuupyrouiee
seuecmeao (Hanpumep, 6oda).

1. Tak, B peayakTaTe peakiui odMeHa Me 1y PACTEBODA-
MH HOAUIa HATpUA U HUTpaTa ceuHna (II) o6pasyerca kpa-
CHUBLIIl 30JI0THCTO-KENTHIN ocagok wmoauaa ceuHna (II)
(puc. 100):

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

2. Eciin B pacTBOpD KHCJIOTHI IPHJINTE PACTBOD, COOEepHa-
IllHﬁ KﬂpﬁOHaT'HOH, TO MOMCHO 3aMEeTHTE nﬁpaaoaaHHe rasa:

Na,CO; + 2HCI = 2NaCl + CO,T + H,0,
2H* + CO% = H,0 + CO,T.

22



3. Beon K pacTBOpy 1Menodu AodaBUThL HECKOJLKO Ka-
neas (peHoadTanrenHa (OKpacka cTaHeT MaJIMHOBOI), a 3a-
TEéM NPHJIUTH KHUCJOTHI, PACTBOD ODeCcUBETHTCHA, TAK KaK
NPOU30HIET peaKyua HelmpPaiu3ayuu:

OH- + H* = H,0;
cpeia cpeaa cpejaa
meJovYyHaa HHCJIOTHAaA HE‘HTDHJ‘BHH.H
CH,COOH + NaOH — CH,COONa + H,0,
CH,COOH + OH- — CH,CO0" + H,0.

BreigeeHHe HIIH IIOIJIONIEHHE
TeILJIOThI

Pearmum, npoTeRKaniiue ¢ BblIeJeHHeM TeILIo-
ThI, HASBIBAKT IK30TePMHYECKHMH.

YacTHEIM claydyaeM 9SKao-
TEPMUYECKUX DeaKIuil ABIA-
IOTCA pPeaxkiiuM ToOpeHHA —
IK30TepMHYeCKHe pearKIiHH,
MPOTEKAKIIHE ¢ BEIJIeIEHHEM
ceera (puc. 101):

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

Muorue peaknnui coeJHHe-
HHUSA NPOTEHAIT ¢ BhIJEJIeHH-
M TeIlJIOTEI.

HzBecTHBIM BAM HCKJIHO-
YeHMeM SBASETCH peaxnmus
cCoeJHMHEeHHA a30Ta ¢ KHCJI0pO-
noMm B okcup azora (1I), koro-
pas NpoTeKaeT ¢ IoIVIONIeHH-
M TeIlJ0OThI:

N, + 0, 2NO - Q. Puc. 101, lNopenne marausa
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Peakmumn, npoTeKawIlnie ¢ MorIoleHHeM TellJio-
Thl, HA3BIBAIOT 3HIOTEpPMHYECKHMH.

CnenoparenbHO, peaknusa cuHTe3a okcuga azora (II) or-
HOCHTCH K 3HIOTEPMHUYECKHM PeaKIIMAM.

Pearnuy pazinoeHusa (XMMHUECKHe AHTOHHMEI peak-
IIMAM cOoeflHHeHNA), 3a HeDONbIINM HCKJOUYeHHeM, ABIA-
IOTCH S3HA0TEPMHUYECKHMH.

Hanpumep, 003U U3BECTHAKA — 3HJIOTEPMUYECKASA pe-
AKIMA:

CaCO4; =Ca0 + CO, - Q.

CxeMaTHYHO 9K30- M SHIOTEPMHYECKHE PEAKI[HHN Mpei-
cTaBJIeHsl HA pucyHKe 102.

Tennory, KoTopas BeIAeNAeTCHA WIH MOIJIONAeT-
csd B peayJbTaTe XMMHUYECKOH peaxkiiiu, HA3LIBA-
T TenaosbIM 3thderTom.

minoBoH adpexT peaki MM, HASHIBAIOT TEPMOXH-
MHYeCKHMH.

’ XuMHYecKHe YPABHEHHA, B KOTOPLIX YKA3aH Te-

Hanpumep, ropesue yriepoja B KHCJIOPOJIe — 3K30Tep-
MudecKuil nponecce. Tenmosoi ahpeKT peakIiHH cOCTABIA-
er 410 g2/ Monk:

C+ 0, =CO, + 410 x[[«.
ﬂernnpuponaﬂﬂe aTaHa — peaKllMd SHIOTepMHYeCcHKAad,
ee TEPMOXHMHYECKOe YVPABHEHHe HMeeT BH.
C,Hg —> C,H, + H, — 207 x]Ix.

ITonAaTHO, 4YTO ec/iM peakius CHUHTe3a okcHjaa aszora (II)
IHIOTEepMHYEeCKAad, TO ero paijio:eHHe — 3K30TepMHYe-
CKHII Ipollecc ¢ TeM JKe 110 BeJIHYNHe, HO 00paTHEIM 110 3HA-
KY TeI1oBEIM aperToM:

N, + 0, = 2NO - 90 xJ[x,
2NO =N, + 0, + 90 g ]Ix.

-




JHIOTEpPMHUYECKAR JHAOTEPMHYECKAR

peaKrmua peaKius
-
el ;'__. i i —F—
Tennora <s=| - - | === Tenuora Tennora == <= Temnora
il | =7 | — —r i —
Tenmora Tennora
a) 0)

Puc. 102, CxemaTHuHOe HaoDparkeHHe peakliyil: @ — sK3oTepMHYe-
CHOM; 0 — BHAOTepMHYECK Ol

B peasbHBIX YCJA0BHAX 9TH B3AUMHO IPOTHBOIOJI0MKHEBIE
[IpoLecehl IPOTEKAKT OJHOBPEMEHHO.

IlogpoOHee Takue peakllnH MLl OyiaeM paccMaATPHBATL
B § 16, xak 1 gpyrue KaaccH(PUKAINN XHMHAYECKHX peak-
IHI: 10 MCHOJB3OBAHHI KATAJMHUIATOpPA, 10 H3MEeHEHHI
cTelneHeil OKNCcIeHHA 2JEeMEeHTOB, oﬁpaaymml«lx BelllecTsa,
U ap.

XuMHYeCKHe PeaKIHH cJAefyeT OTIHYATE OT AJepPHBIX
peaknuil — NpouneccoB NpeBpanieHus aATOMHBIX sAep B pe-
3YNABTATE UX B3aUMOAeiCTBHA ¢ APYTUMH AAPAMY HIN 3Jle-
MEHTAPHBIMHM YacTHilaMu. Hanpumep, npespalieHue aio-
MHUHHA B MATHHMH:

i3 Al + 1H={3Mg + jHe.

1. Peakuun coeamHernsa. 2, Peakmunm coemgmHeHHHA,
NPOTEKAIOINE NMPH MPOHIBOACTEE CEPHOH KHCJIOTHI.
3. Peakuum npHcOeINHEHHA, XaPaKTepPHIYIOLIHe
cBoiicTBa 3THaeHa. 4. Peaknuu paznokenudn. 5. [Tomy-
YeHHEe KHcJopoaa B Jadoparopun. 6. Peakunn zame-
meHnA. 7. Peaknun zaMelmeHnsa, XapaKTepH3yIIHe
cBoiicTBa Metaiios. 8. Peaxuun oomena. 9. Ipaenno
Beproaae. 10. Dk30- U sHAOTEPMHYECKHE peaKIHH.
11. Temosoi adperT xXuMudecknx peakuunii. Tepmo-
XHMHYeCKHe YpaBHeHHA.

&5



LN B B BN N N NN NN NENNENNENEHMNHRE-RHNSHEHSEHNH-RH-ESHNERERH-NSEH:NSH®SH;NHMNI;N]

1. Ha kaxWe THOEI JelAT PEAKIIHH M0 MPH3HAKY «COCTAB H
YHCI0 PEATeHTOB U OpoAVETOR peaximnns? [Ipusegure mpn-
MephI VPABHEHHH DEARIIHHA KA I0TO THIIA.

2. Yro Takoe peaknuu coeguHeHnA? C KAKHM TeNI0BEIM ag-
dexToM oHH nporerxawoT? [IpuBeguTe mpuMepnl ypaBHeHHIH
peaxiuii coeIHHeHNAA.

3. Uro Takoe pearknnu pasnoxesuna? C KaKHUM TeILIOBEIM ad-
derrom on nporexawT? [lpHBegnTe npuMeps ypaBHeHHH
PeaARIIHI pa3noKeHHd.

4. Yem xapakTepHayIOTCH PEAKIHH 3aMEIIeHHA? SalniinTe
OI0K VpABHEHHH peaknuil 3aMelleHNd, XaPAKTeDHIVIOIIHX
CBOMCTEA TANOTEHOB.

5. Cpopmynupyiire npasuno Bepronne. IlponnnwocTpupyiiTe
ero ypABHEHHAMH peaknuii: a) Jnf MypPABLHHON KHCIOTHL;
6) nnA cepHOH KHCIOTHL.

6. BanumnTe TEPMOXHUMHYECKOE YDABHEHHe DeaKiinH rope-
HHHA METAHA, eCcJH H3BEeCTHO, 4TO npH cropasmu 5,6 1 aroro
raza (H. v.) seigenserca 225 k[ rennorsl.

7. lpu coegnrernn 18 r aATlOMHHEEA B KHCI0POAe BEAEIAETCH
547 gl rennorer. CocTaBbTe TEPMOXHMHYECKOE VDABHEHHE
ATON pEAKITHH.

8. [1pu cropauun T r arunena seigenserca 350 xllx TemwmoTe.
OnpegennTe Temroeoi adupesT peakinM.

9. TEPMOKHMH‘IECRDE YpaBHEHHE DEAKIIHH IMOJHOID CTODAHHA
aneTHIeHa:

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

BrraucanTe KOMHYECTBO TeIlI0Thl, KOTOPAA BBLAEMAETCHA TIPH
cropasnm 1,12 1 anernnena (H. v.).

CxkopocThb
§ 15 XMMHUYECKON peakiuu

WaBecTHO, 9TO OJHU XUMHHYECKHEe pPeaKIlMH NPOTEKAIT
3a J0JH CEKVHIbI, ApVIrHe e — 3a MHMHYTHI, Hachl, JAHH.
Hanpumep, npakTHuYecKH MTIHOBEHHO IPOTEKANT pear-
IIMH, KOTOPEIe CONPOBOKAAITCH B3PEIBOM: MOPeHHE I10po-
Xa, BOCILIAMEeHeHHe ropoYeil cMecH B JBHUraTesie BHYTDPEH-
Hero cropadnma asromobuasn. [Ipr eauBaHUM pacTBOPOB
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xjgopua dDapuda U cepHOM KHUCJIO0TH MI'HOBEHHO obpasyerca
Denblil ocaJoK cyiabara Dapusa:

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

Haobopor, koppo3usa xenesa (piaBiieHHe) HIET Tak
MeJIeHHO, YTO YBHIETH E‘é NpoayET MOHHO JHIIIE ITO HCTE-
YeHHH JJIMUTe/ILHOIO BpeMeHH,

Opna u Ta ’Ke peaKIIMs MOYKeT B OJJHUX YCJIOBHUAX IPO-
TeKaTh OBICTPO, a B APYTHX — MeAdeHHo. Hanpumep, npo-
ecc OKMCIeHHsA cepefpa MIM MeAH HA BO3JAyXe TAHETCH
rogamMm, a B ONPHCYTCTBMH 030HA NPOXOAHT Ype3BbIYailHO
BrICTPO.

Yro6bl XapaKTepHU30BaTh OLICTPOTY NMPOTEKAHUA XUMH-
YeCKOIl peakiiui, MCHOJb3VIOT HOHATHE «CKOPOCTh XMMH-
YecKoH peakKuun» (eé oDo3HAYAIOT TaAaTHHCKOH DYKBOH v).

CropocTh XHMHUYECKONH peakiuH — 5T0 H3MeHe-

é HHE KOHIEHTPAIIUH OJHOI0 U3 PEArHpYIOIIHX Be-
HIECTE WM OJHOIO M3 NPOAVETOB PeaKIluy B e1u-
HHUILY BpeEMeHH.

CropocThb peakiMi MO HO HAWTH 1o (hopMyJie

—Cz -Cl = :I:£

==
L g e AL’

rae C;, u C, — MONApHbIE KOHUEHTPALUH Peardpyouux
UaH 00pasdVIOUIUXCA BEIIecTE COOTBETCTBEHHO B MOMEHT
BpeMeHH ¢, u t,. Ecin cKOpocTh peakniiu XapakTepuayioT
H3MeHeHUeM MOJIAPHOH KOHIEeHTPAIIMHA UCXOAHLIX (pearn-
pywomux) semtects, 1o C, < C, (KOHIEHTPALMA HCXOJHOTO
BenlecTea yObIBaeT Mo Mepe nporexkaHusa peaxknumn). Tak
KAK CKOPOCTH PeakIlMi MMeeT MOJOKHUTEeNLHOe 3HaAUeHHe,
nepen Apobbio clAeAyeT MNOCTABHThL 3HAK ¢MHHyC». IIpm

OInpeaeeHHH CKOPOCTH pPeakllMH [0 BO3PACTAIOIIEN KOH-

LeHTpanuy obpas3yIiomuxesa BelllecTs BeJuYnHa Jpobn AC

DyIeT MoJIOMKHTeNIbLHOM. At
KoauuecTBo BemecTsBa (MOJB) B efHHHLE 00BEMA, KaK

Bbl IOMHHTE, HA3BIBAKT MOJAAPHOU KOHUEeHmMpayueil

BemlecTea. Eé nuaMepsioT B MONb/ 1 (KMOJIb/M?, MMOJIBL /M),
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Tak kKak BpeM#d U3MepAIOT B CEKYHAaX (MHHYTAX, Hacax), TO
eIUHUIILI CKOPOCTH XHMHYecKoH peaknuu: 1 moiub/(ma-+c);
1 kmonb /(M3 + MUH) 1 T. 1.

CneposatrenbHo, 4TobDbl ONpEeNeNUTb, C KakKoil CKOpO-
CThIO IPOTEKAET XUMHYECKAN PeaKI[MA, HYKHO 3HATh:

a) KaKoe KOJHYecTBO BellecTBa (Monks) obpasyercs (s
MNPOAYKTA PEAKI[MH) MJIH pacxoayercs (A1A HCXOJLHOrO Be-
HiecTBAa);

0) 3a KaKkoe BpeMs MPOMCXOANUT 3TOT IIPOIECT;

B) B KakoM 00b€Me NpoTeKaeT peakijms.

3HaAHMe CKOpPOCTeH XMMHYECKHUX PEeaKIHH HUMeeT OoUeHb
foJabInoe NpaKkTHYeCKOe M Hay4yHoe 3HauyeHue. Hanpumep,
B XHMHUYECKOH NpOMBILILIEHHOCTH OT CHOPOCTH XHMHYe-
CHOl pearkIMHM 3ABHCAT PA3SMEpPhI, MNPOM3BOAUTENbHOCTH
annapaToB, KoOJIMYecTBO BhIipabaThIBAEMOr0 NPOAYKTa H B
KOHEYHOM CUéTe 3aprJjara pﬂﬁO‘THHROB H cebecTOMMOCTE
MPOAVHI[HMH.

Paspen xuMuy, U3y4alOUMi CKOPOCTE XMMHYECKHUX pe-
AKIHI, HA3BIBAIOT XUMUYECKOU KUuHemukou. 3Has eé
3AKOHBI, U&JIOBEK NOJYVYAeT BOSMOMKHOCTE VIIDARIATE CHO-
POCTHLI0 XHMHYECKHX ITPOLECCOB.

IIpu paccMoTpeHHH BOIpoca 0 CKOPOCTH peaKIlHH Heob-
XOAMMO MOMHHTh, YTO PEAKIIMH MeJAT HA NOMOIéHHBIE 1
reTeporeHHbIE,

r '

Peaknui, KOoTOpbie NPOTEKAT B OAHOPOAHOI
é cpefle (HeT MOBEPXHOCTH PA3eNia Me:KIy pearu-
PYIOIIMMH BellecTBAMHM), HAIPUMEDP B CMeCH rIa-
30B WJIM B paAcTBOpaXx, HASBIBAKT NOMOreHHBIMH
(oT rpeu. «roMo» — paBHBIi, OMUHAKOBBII).

NpoOTEeKawnT MeXIY BellecTBAMH B HeOJHOPOI-
HOIl cpelie (ecTh NOBEPXHOCTL pasjesa Mexay
pearmpyiomuMu Beinecteamu). Hanpumep, Ha
MOBEPXHOCTH CONPUKOCHOBEHHA TBEDPAOTD Belle-
CTBAa W JKHJAKOCTH, rasa M KHJKOCTH, TBEPAOTO
BelllecTBA M rasa M T. 4. (OoT rped. «rerepo» —
pasHbIi, IpYroit).

’ I‘e*repnreunumn Ha3pIBAKT pDeaKIHH, KOTODbIE
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HasHHOe BbIllle OIpeneie-
HHE CKOPOCTH XHMHYeCKOH
peaknmMM M COOTBETCTBYIO-
mad emy (popMyaa crpabej-
JIMBBL TOJILKO AJf IOMOI'eH-
HBIX XUMHYECKHX PeaKI[Hii.

Ecoim xmMmuueckas peak-
115 reTeporeHHas, To OHa MO-
sHeT MATH TOJbKO HA IOBEpPX-
HOCTH pasjieja pearupyioiux
BellecTs. B aToMm coyuae cko-
pocTE XMMHYECKON peakium
Gyaer onpemenATbed ILIOLA-
IbI0 MOBEPXHOCTH COIIPHKOC-
HOBEHUHA pPearupymwlux Be-
mecte. CrejoBaTenbHO, IJIA
reTeporeHHLIX peakmuit  oj-
HUM 13 (PAaKTOPOB, OLpene/is-
OIIHX CKOPOCTh XHMHUYeCKO s

pOCTH XHMMHYECKO peariiuu
Peaxnuu, ABIACTCA BE&JIHMYUM™ o0 paomangn conpurocHoBe-
HAa naowadu no6ePXHOCMU  gyg pearHpyIOLIMX BEILECTE
CONPUKOCHOBCHUA peazupyio-
LLX BELLECINE,

YuureiBag 3ToT (PAKTOD U3MEHEHHSA CKOPOCTH XHMHYEe-
CKHMX peakKIiMil, HA XMMHUYECKOM IPOM3BOJCTEE OYEeHbL ka-
CTO MPOBOSATCHA XMMHUYECKHE PEAKIINH B « KHITAIIEM CJIOE» .
Teépmoe BemecTBO NJOA 3TOH Heaw ApobAT, U3MelbYAlT
IIOYTH [0 COCTOAHMA NbLIM, 4 3aTeM Yepes3 Hero nponycka-
IOT CHM3Y BTOPOE BelllecTBO, KAK IIpaBuio, raa. [Ipoxo:xae-
HHe ero yepes MelkopasapobiieHHOe TBEDL0e BEIeCTBO-pe-
ATEHT CONPOBOMKIASTCHA MI03nell kunenusa. Hanpumep, B
«KHIAIEM CJI0€» OCVIIECTBIAT O0MHI MeIKo HIMEeIb-
YEHHOT'0 CEepHOro KoJ4eJaHa I[PH NPOHU3BOJACTBE CEepPHOM
KHCJOTEI UM KPeKHHT Hed)TellpoayKTOB,

3aBHCHMOCTE CKODPOCTH FeTepPOTreHHOH DeaKITUM OT BeJIH-
YHHBI MOBEPXHOCTH CONPHKOCHOBEHHA pPearupyoiinx Be-
IIeCTB MOMHO NPOCJeIUTE B ONLITe, H300paKeéHHoM Ha pH-
cyake 103. B xuMHuecKHe cTaKaHbl HAJHTHI 0JJHHAKOBEIE
00BEMBI COJIAHON KHMCAOTHI OJMHAKOBOH HOHIEHTPAIHH.
Ha uacoBbIx cTERIAX HAXOJUTCA MPaMOp OQHHAKOBOH Mac-

Puc. 103. 3aBucHMoOCT: CKO-

Chl: IJHd IIepBOro OIIbBITA KYCOYUEK, OIJH BTOpPOTro — IIOpPO-
mok. Herpyano ydeauThes, 4TO B3auMMOJeHCTBHE NOPOLI-
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KA MpaMOpa ¢ KHCJIOTOH IPOTEKAaAeT Iopasjo sHeprudHee,
YeM B3aMMOeificTBHe KYCOUKA MpaMopa ¢ Heil.

CKGDDBTB XHMHYeCEHNX peaKquf: 3aBHUCHT OT npupoﬂm
peazupyruiux eeulecma.

Ha pucyare 104 nokasaHo BzaMMoOIeiCcTBHE JIBYX IIe-
JIOYHBIX METAJJIOBE — JIMTHA M Kanua — ¢ Bogoii. Kanuii
B3aMMOJIeiicTBYeT ¢ BOAOH o4YeHb DYPHO M HACTOJIBKO 9HEp-
FMYHO, YTO [Ja)Ke BOCILIAMEeHseTcH, 4 C JUTHEM peaknusa
nporexaeT MeJJIeHHee.

B kauecTBe pyroro npuMepa MOMHO NPHBECTH peak-
MM OKHCAeHHA cepebfpa KHCJA0POAOM H 030HOM: NepBas
HIET MEeIJIEHHO, BTOPAdA MPOTEKAeT IMOYTH MI'HOBEHHO.

Biausinue npupojbl BellecTB HA CKOPOCTH XMMHYECKHX
peakiiii oueHb BEIHKO.

Hanpumep, nponece npeppallieHUda IDAHHUTA B IVIMHY,
TaK HAZLIBAEMOE BEIBETPHEAHNE MOPHEIX IOPOJ, NpOoTeKaeT
Ha NpoTAMeHUH ThicA4YeneTnit. [Ipmposa OyTeLIOYHOrO
HJIH OKOHHOTO CTeKJa, MOJMUATHIIEHA M APYIUX BeIlecTs,
CO3JAHHBLIX YEJOBEKOM, TAKOBA, UTO 3TH BelleCTBa Npak-
THYECKH He PA3JIaraloTcA WM Pa3jaralTcd B OKPYIKAI0-
1eii cpene Ype3BbIYaAllHO MeIeHHO. BoT 1 npuxoauTes ue-
JIOBEKY HaXO0IHUThH CIIOCDﬁbI HX VYVTHJIH3allMH, HaIlpHMep
CKUTaTh MOJHATHIEH U Apyroi mycop. M kak myapo pac-
MOpPAAKIACE HIPHUPOAA, KOTMA MpeayeMoTpena [Ijisa YeloBe-
K4 U DOJNBIIHHCTEA XKMBOTHEIX B KaYecTBe TPpaHCIIOPTHDPY-
I0IIero KMCJaopoj BelllecTBa reMorsio6MH KPOBH, KOTOPIM
ViKEe IIPH KOMHATHOM TeMiepaType cnocobeH coelMHATbBCA
C KHCJIOpOITOM BO3AVXA CO BHAYHUTEIBHOH CKOpOCTBID, & CJIe-
JoBaTe bHO, U OBICTPO JOCTABIATE €TI0 M3 JIETKMX B TKAHH.

—
—

a) i)

Puc. 104. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEAKIIMH OT IPHPO-
ALl PEATHPVIONIAX BelllecTB: KanHil (a) saanMofieiicTBYeT ¢ BOJOH
Donee aHEPrUYHO, YeM JTHTHI (§)
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HEire ogHMM Ba)MHeHIINM dQaxkTopoM, BIMAIOIHM Ha
CKOPOCTh XMMHYeCKOH pearknHH, ABIHAeTCA KOHUeHmpa-
UUA peazupyouiux 6eLULECE.

IIpogenaem onwlT, NMOKasaslBalOIMII aTo BauaHue. Ha-
JbEM B TPH HNpoDHMPKKM pacTBOp THOCYIb(AaTa HATPHUA, HU3-
BeCTHOTO B (poTorpahuu moJ HA3BAHHEM (DUKCANL: B IIEPBYIO
npofUpKy — 3 MJI, BO BTOPYIO — 2 MJI M B TpeTbio — 1 MJI.
3aTeM NPUILEM BO Bee NPoOMPKH BOJALI TAK, YT00OLI YPOBEHE
PACTBOPOB B HUX CTAJ OJHHAKOBBLIM — 5 MJ, T. €. B IIEPBYIO
npobUpKY NPHILEM 2 MJI BOJBI, BO BTOPYIO — 3 MJI, a B Tpe-
ThIO — 4 MJI.

IlonaTHO, uTo Haubonbineil OYIeT KOHIEHTDANUA pac-
TBOpa THOCYJb(pAaTa B NepBoi npodupKe, a HANMEHBIIEH —
B Tperheil. Teneps OBICTPO NPHILEM B Ka:KIVI0O NPOOGHPKY
(HAYMHAA ¢ TPEeThei) 0 2 MJI PACTBOPA CEPHOH KHMCIOTHI H
npocjieiMM, B KAKOH M3 HHUX paHbIle Bcero Oyaer Buina-
naThk ocagok cepbl. PaHblle Bcero oH obpaayercsa Tam, rje
BBIIIIE KOHIEHTPAIIMA THOCYIL(MATA HATPHUA, T. €. B HePBOH
npodupke. IT0 U MOHATHO. Beas naa XMMHYECKOro B3au-
MOJIeIICTBHA CEPHOIl KMCJIOTHE B THOCYJIL(pAaTa HATPUA He-
obxoauMo, 4ToOB YACTHYKH (MOHBI), U3 KOTOPBIX OHH CO-
CTOAT, CTONKHYIHCE., YeM GOJLIIE YHCIIO CTONKHOBEHHH,
TeM OBICTpee NPOTEKAET PeaAKIUA. A YHCI0 CTONKHOBEHUI
Tem DoJiblie, yeM OOJIbIe KOHLEHTPAIIMA PEATHPVIOIINX
BEIEeCTB, T. 8. KOJIHMYECTBA BEIECTB, MM MACCHI 3TUX Be-
IeCTB B eUHHIe 00bEMA.

S3aBHUCHMOCTb CKOPOCTH XHMHYECKOIl peakIiliHd OT TeMm-
nepaTypsl onpegenaercda npasuaom Banm-Toghgra (1884):

MNpH U3MEeHEeHUH (MOBBIMTEHUH MM NOHHMKEHMH )

é TeMneparypsl Ha kamasle 10 °C ckopocers peak-
IHH COOTBETCTBEHHO M3MeéHAeTCH {YBEHH‘IHBS.'BT'
Cf IIH YyMeHbIIaeTcsa) B 2—4 pasa.

Brnepenie B ncropun f. X. Baur-Todpdy 6ei1a Bpyuena
Hobenepckas npemud mo xumun (1901).
BzaumoaelcTEHA BOJOPOAA M KUCIOPOIA

2H, + 0, = 2H,0

ImpH KOMHATHOH TeMIOepaType mmodTH He IPOHCXOAHET — TakK
masa ckopocts peaknuy. [Tpu 500 °C ara peakumsa npore-
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raetr Beero 3a 50 mun, a npu 700 °C oHa TpOUCXOTUT TOUYTH
MI'HOBEHHO.
Maremarnuecku npasuino Baut-Todwpa onuceisaercs
caeayiomeit popmynoii:
R
Upg = Uy 0,

rfe v; U Uy — CHKOPOCTH XMMHYECKOH peakIiuM COOTBeT-
CTBEHHO IPH TeMmMmepartype 1; H f;; Y — TeMIepaTypHBIil
Koa(hhHITMEHT, KOTOPBII NOKASBIBAET, BO CKOJIBKO DA3 VBe-
JHYHTCHA CKOPOCThE XUMHYECKOH DeAKIIMH ¢ MOBLIMIeHUeM
TeMOEepaTVpEl pearupyonux seniects Ha 10 °C,

IIpaBuno Banr-Topda asnaerca npubinKEéHHBIM H
NpHMeHsAeTCH JIHIIE JIJIA OPHeHTHPOBOYHON OLIeHKH BJIMA-
HUA TeMIEepATYPEl HA CKOPOCTH PeAKIHH. ITY 3ABHCH-
MOCTE TAKKE JIEFKO NPOBEPHUTE ONLITHEIM IIVTEM,

Hanném B TpM XMMHYECKHX CTAKAHA OJMHAKOBEIE 00b-
€MbI pacTBOpa THOCYJIb(paTa HaTpuA. OgHHAKOBBIe 00BEMEL
PacTBOPOB CEPHOH KHCJAO0THI, KOTOPbIE MBI OJHOBPEMEHHO
OvieM NPHIMBATE B 9TH XHMHYECKHMEe CTAKAHBI M3 TPEX
npobUpoK, HATPEEM OO0 PA3HBIX TEMIIEPATYP: B IIePEOH IpO-
OMpKe OCTABHM PACTBOD KOMHATHOM TeMIIEpATYDBI (OKOJIO
20 °C); rropyio npobupky Harpeem ao 40 °C, a TpeTsio npo-
oupry Harpeem no 70 °C. HerpyaHO 3aMeTHTE, YTO BHAYA-
Jie IIOMYTHeeT pacTBOpP THOCYJIb(paTa HATPHUA, K KOTOPOMY
NPHUJINIA CAMEIH TOpAYHH PACTBOP CEpHON KHCJIOTEI, MO-
TOM — TEIJILII U, HAKOHEIl, PACTBOP THOCYJIb(aTa HATPHA,
K KOTOPOMY NPHJIMJMA PACTBOP CEpPHOI KHCJIOTH KOMHAT-
HOM TeMIIepaTypsl.

CropocTs XMMHUYECKOI peaKIHi 3aBUCUT TAKIKE OT y4a-
cmus 8 Hell kamaJauzamopa.

ObpaTumMes K yikKe 3HAKOMOMY BAM ONBITY PA3I0KeHUA
MEPOKCHIA BOLOPOIA.

IIpunsém B npobupKy HEMHOrO 3% -ro pacTBOpA HNEepPOK-
cuja sogopona H,0, u nogorpeem ero. Buecém B mpobupky
€ OEepoOKCHA0M BOAOPOAA THARKILYI JYYHHKY — OHA He
BCIEIXHET, IOTOMY 4YTO PEaKI[HA PA3JIOMeHHA IepoKcHIA
BOJOPOJIA NpPOTEKaeT TAK MeJJleHHO, 4To ofpaayiolerocs
HeDOJBIIOr0 KOMNYEeCTBA KNCJIOPO/Aa HeIOCTATOYHO, YTOO
ero o0HapyXuTh, Teneps BHeCéM B MpoOHPKY HEMHOTO I10-
pomka okcuga mapranna (IV) MnO, u sameTnm, 4T0 Ha4a-
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aock OypHOe BbIJIEJIEHHE I'a3a, a BHECEHHAA B NpoDUpKY
THeloman JyIYHHKa ApKo BenbixHeT (puc. 105).

Orxcnpg maprasnua (IV) yBennmunBaeT CKOPOCTE peariiHy
pa3jioeHHA NepoKCcHAa BOAOpoda Bo MHOTO pas. CaMm ke
orena mapranua (IV) mo okoHYaHHMM peakIMM OCTAETCA B
TAKOM e KOMUYEeCcTBe, B KAKOM OBLI B3AT B €€ Hauane. Ok-
ey maprafdia (IV) apnaeTca KaTaIM3aTOPOM PA3IOMKEHHA
[epoKCHIa BOAOPOIAa.

p
’ BemjecTBa, KOTOpbleé H3MEHAKT CKOPOCTh XHMH-

YeCKOH peaxkiMy, OCTABAAChH K KOHIY €€ HeHus-
MeHHBIMH, HASEIBAIOT KATAJH3aTOPAMM.

HDDHECE H3MeHEeHHA CHOPOCTH XMMHYEeCKHX pDe-
9 AKIIHH ¢ MOMOIIbLIO KaTaJHu3aTopa Ha3bIBaAIOT Ka-
TAJAH3IOM, A PeaKIlHH, HAVIIHe ¢ ViIacTHeM KaTa-
JIH3aTOpa, — KATAJHTHYeCKHMM.

IIpn pobapneHMM KaTaniM3aTOPOB B CMeChH PeareHTOR
CKOPOCTHE XMMHUYECKOH peak My YBEeJIHYHBAECTCH B IECATKH
M COTHM pas, HO B HUTOre peaklMM CAMH HaTaJH3aTOPbI
OCTAKTCH HEH3MEHHbBIMH,

OpHEM M3 DepBBIX HccaegoBaTeseil KaTannaa ObLI pyc-
ckuil xumuk I. U, Tece, onyonukosaBmuii 8 1831 r. era-
ThbIO, COJeP:KAHNEe KOTOPOH JOCTATOYHO [OJHO OTPAKEHO B
e¢ HazpaHuu: «0 cBolicTBe BecbMa MeJKO pasjapolbJieHHOR

Puc. 105. Pasnoxenne nepoKcHia BOLOPOAA ¢ HCNOJIL3OBAHHEM
oxcnga maprauama (IV)
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NJATHHBI CIIOCODCTBOBATH COSMHEHU D KHCI0POIa ¢ BOAO-
POAOM M O INIOTHOCTH NJATHHEI# .

IInaruuHa, npuMeHseMas B XMMHYECKOH NpPOMBIIILIeH-
HOCTH ¥ B Haubojiee OTBETCTBEHHBIX CIVUAAX, ABIAETCH
KATAJHIATOPOM JJOPOIMM, HO YACTO MIPOCTO HE3AMEHHUMEIM.
Hanpumep, ¢ NoMOIIBK IIATHHOBOIO KATAIM3ATOPA aMe-
PHKAHCKHEM U AMN0HCKHM ABTOMODUIECTPOUTENAM VIAIOCH
HOOHTHCA MIOYTH MOJTHOTO CTOPAHUA TOIIMBA B IBUMTATENAX
asToMoOHIeH, 4YTO, B CBOIO 04Yepe/ib, PE3KO VMEHbLIITHIO CO-
Jep:KaHHe BPeJHBIX IIpHUMeceil B BRIXJIONHLIX ra3ax u cje-
Jajio unie armochepy Takux Goabiiux ropoaos, kak To-
kuo 1 Hero-Hopk u ap.

CioBO «KaTANIH3» B MEpPEBOJe ¢ IPEeUYecKoro o3HadyaeT
¢paspyiieHues. C MOMOMIBI KATAIH3A MPOMCXOIUT Kak
OBl pazpylieHHe IIHHHONO NOYVTH, KOTOPBIH OpencTOAI0
NPOITH BellleCTBAM, BCTYIIHBIINM B PeaKIIHIO.

KaranuaaTopsl 0oYeHb IIMPOKO HMCIOJIL3YIOT B XMMHYe-
CKOH IIPOMBIIIJIEHHOCTH, TAK KAK OHH IO3BOJIAIOT IIOBBI-
CHTh NPOM3BOJHTENBHOCTE MHOI'MX XHMHMYMECKHMX Ipolec-
COB, YMEHBLIIMTE CTOMMOCTE XMMHHECHOH ANmapaTypsl,
CAEeJATE NPOU3BOICTBO SKOJMOTHUYeCHKH 0OoJIee YHMCTBIM U
SKOHOMHYECKH BhINOAHBIM.

Yenopexk manaBHa HADMIOAAN NeiicTBHe KATAJIHM3ATODOB
Dpoxxenusa npu oDpA30OBAHHH BHHA H VKCYCA M3 BUHOIDAJ-
HOT'O COKA WM JPOJKAEeH NPH BeiNedYKe XJieda emié B apes-
HHEe BpeMeHa.

Buonornueckne karanamsaTopbl OeJKOBOH NpH-
po/ibl HaaelBaKOT (hepmenTamMu.

@epMeHTHI, KAK Bhl 3HAETE, VCKOPHAKIOT MXHU3HEHHO BAXN(-
HBEle XHMHYECKHe peakllMM B KJeTKax opraHuamoB. [leil-
CTBHE HEKOTOPHIX M3 HUX BhI MO;eTe HaOIWOIATE HA Npo-
CTOM OIBITE.

ITomecTuTe noouepénHo B NpobUpKHA ¢ HeDONBIITHM KO-
JHYEeCTBOM DacTBODA MepoOKCHIa BONODOOA HEMHOIMN MeEO
M3MeJIbYEHHOH cRIpOH MOPKOBH, KapTodena uiau Mmaca. Bl
zamMeTHuTe OYpHOE BhIJeJIeHHMe KHCJI0pojaa. ITo «paboraers
thepMeHT Kama.naia, KOTOPLI COJePKUTCA IIOYTH BO BCeX
pacTHTEeNbHBIX M JKHBOTHBIX KieTkax. OQHaKo ecaH B pac-
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TEOD IepoKcHIAa BOAOPOAA NOMEINATE II0 KYCOUKY Bape-
HOM MOPKOBH MJIM BAPEHOT'O MACA, TO BhIJleJIeHHA KHCJIOPO-
14 He INPOMCXOAMT, TAK KAK KATAJAa3a IpPH Bapke paspy-
[IAeTCH.

Cnenyer oTMETHTE elllé 0HY 0cO0eHHOCTE ()ePMEHTOR —
OHH JeHCTBYIOT B CTPOro ONpeeléHHOM HHTEpPBAJe TeMIe-
paTyp M B cTpOro onpegenénHoit cpene. Hanpumep, dep-
MEHT CJKHBI NMUAJAUH, ¢ KOTOPBIM BblI IMO3HAKOMHJIHCH
MpH M3YUYeHHH TeMmbl «lluinesapedue B pOTOBOH IIOMOCTH »
HA YPOKAX AHATOMHH, JeHCTBYVET HA KPAXMAJ DHIH JIyd-
e Beero npu remneparype a35—40 °C B cnabomenounoit
cpene. B :kenvike ITHANTHH V3Ke He «paboTaeT», TAK Kak
TaM Cpella KUCJIOTHAA, 3/Iechk HAUNHASTCA NeHCTEHEe JApyro-
ro oepMeHTa — nenculHa, KOTopblil paculenser Delxku
MMIITH.

Teneps BaM Jo/3KHO GLITE NOHATHO, NTOYEMY B MHCTPYK-
MHUAX 10 NPUMEeHeHHI0 CTHPAJbHBIX NOPOIIKORB, COJlepHa-
KX (hepMeHTEH! (MX eIllé HAZLIBAKT 3HIUMAMHM), PEKOMEH-
AVeTcda CTPOro NpHAepP¥HBATHCA YKA3AHHOrO HHTepBala
TeMIEPATYD.

KieTkH KHBLIX OPraHH3MOB 4€TKO cob/mogaiT 3ajaH-
HYI0 MM OPUPOAOH «HMHCTPYKI[HIO® I[I0 HCHOJIb30BAHHIO
(pepmenTos. Ilog geficTeuem hepMeHTOB-KATATHIATOPOB B
KJeTKEax IIpOHCXOOIHT pacliajl MOJIeKV.JL BEJIKDB, HHDPOB H
VYIJeBonos, MNOCTVIIMEINIHX B OPraivaM C IIH.T.LIEfI, H CHHTEe3
HOBBIX MOJIEKYJ, KOTOPLIE TOYHO COOTBETCTBYIOT IoTpeb-
HOCTAM JAHHOTO OpPraHM3Ma.

Bor nouemy Benukuil pyccknit dpuauonor H. I1. Ilasnos
HaaBaj (pepMeHTHl HOCUMEeAAMU HUIHU.

IToseaHo Taks;Ke 3HATh, YTO IOMHMMO KATAJH3ATOPOB, KO-
TOPbIe VBEJIHYHMBAKT CKOPOCTE XHUMHUECKHX peariuii,
ecTh BeIeCTBA, KOTOphle, Haobopor, eé yMeHbinatoT. Mx
Has3bIBaOT uHzubumopamu (ot nar. inhibeo — ymep:xu-
BAK). 3dHAYEHHE IOCHeIHHX TAK e BeJHKO, Kak H mnep-
BhIX. Hanpumep, KOppO3HI0 MeTAJIOB VIAETCHA 3aMeJJIUTh
HMeHHO C IIOMOIIBED HHl"HﬁHTGDGB-

Hrax, MBI BRIACHUIN, YTO CKOPOCTE XMMHYECKOH peak-
[AH 3aBUCHAT OT CAeAVIOIHUX (PAKTOPOE: OT NPHPOALI pea-
rMPYIOMINX BeleCTB, KOHIEHTPAIMH, TeMIepaTypsl, ILJIO-
[[aJH CONPHKOCHOBEHHA Pearupyrolilnux BeliecTB (ana re-
TePOTeHHBIX peaKkiluii) ¥ yyacTHdA KaTaJauaaTopa.
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1. Cropocts xuMuuecKkol peakuun. 2. F'oMmoreHHBIE 1
rereporesnsie peakuun. 3. MakrTopel, BIMAIOLNHE HA
CKOPOCTH XHMHYECKOH peakiMn: INI0MAL NOBePXHO-
CTH CONPHKOCHOBEHHS PEaTHPYIOIIHX BeHIeCTE, MPH-
poIa pearHpyIOIIHX BellecTB, KOHIEHTPAIMA pea-
THPYHWIIHX BeNeCTB, TeMIepaTrypa, YYACTHe KaTa-
auzaropa. 4. Ilpaguno Baur-Todgpa. 5. depments.
6. Huruouropsl.

\i® 29000 © © 0 00 0 0
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1. HUTo HA3EBAT CKOPOCTRI0 XHMHYecKol peaknun? B ka-
KHX eauHHLax eé namepawT? Or Kakux (paxkToOpoB OHA 3aBH-
cuT?

2. [Mepeuncaure (pakTOPHI, OT KOTOPBHIX 3ABUCUT CHOPOCTE XH-
MHYecKod peaxkuun. [IpuBeguTe mpHMepnl, HILIKCTPHPYIO-
INMHe OTEeT.

3. CPEBHHTE NOHATHA «<«CKOPDOCTE OBHMEeHHA#®* H <«CHKOPOCTB
XxuMHHecKoill peakuis . Yro mesay aumu obuero?

4. Kag mkaaccH(pMuupyioT peaknuy no arperaTHoMy cocTos-
HHo pearegToR? [IpuBenTe IpUMepLl TAKUX peaKIuii, 3amu-
IHATEe HX YPABHEHHA.

5. Kax xnaccuduiiupyoT peakuy Mo yYACTHID B HUX KaTa-
auzaTopos? [IpuBeguTe IpEMepPEI TAKHX PeAKITHI, 3ANHIIHTE
HX YpaBHEeHHA.

6. Yro takoe xatanusatopel? Ha kaxue rpynibl UX MOHHO
pasgenutsb? Ioe Haubosee apheK THBHO MOMHO HCIIOJIL30BATE
HHTHOHUTOPE?

7. Hro taxkoe thepmenTr? CpaBHHTE HX € HEOPraHHYeCKHMH
karanusaropamu. HazopuTe o0nacTH nNpuMeHeHHA (pepMeH-
TOB.

8. [louemy ope 0OpadoTKe NOPE30E U APYIHX PAH MEPOKCHIOM
BOJOpOoAa Habmogaercs ero OypHOe « BcKHIanues 7

9. Cyxoil xn0op XpaHfaT B XejedHblx DannoHax. BaamHbIN
XJIop pasapyinaer ;eiezo. Kakyio pols MrpaeT Boga B 3TOM
npoiecce?

10. Chopmyaupyitte npasuno Baur-I'odda.

11. lna peaxpuu DBIIM B3ATHI BEIIECTBA [IDH TeMIepaType
40 °C. 3aTrem nx Harpenu gao remnepatypsl 70 °C. Kax uame-
HHUTCA CKOPOCTE XMMHUYECKOH peaKkIH{, ecjH TeMIepaTyp-
HEIH KoaddunnenT eé papen 27

12, IToyeMy NPOAVKTEI IHTAHMA XPAHAT B XOJOIHIbHHKAX?



§ 16 Ob6parumocTs XUMHUUECKOI
peaknuu. XUMHUYIECKOE
paBHOBECHE U CIIOCOOBI

ero CMeleHusA

Ilo manpaBneHMI0 Bce XMMHYeCKHe PeEaKIMH MOXHO
pasieNuTh HA HeoOpamumbie U o0pamumbie. K nepeeiM oT-
HOCAT CPABHHUTE/JILHO HEMHOI'O peaklHii. 3To, HAIIpUMep,
peaknuy ropeHusa MJIH peakliui B pacTBOpax aJIeKTPOJIH-
TOB, NPOTEKAWI[He B IIOJHOM COOTBETCTBHH C IPABHIIOM
Bepronue (scnomuume ezo, npusedume npumepst).

HeoOpaTHMBIMH HaA3BIBAKT XUMHYECKHEe peak-

* MM, B pe3yJbkTaTe KOTOPhIX HCXO/HEIE BelllecTEa
NpaKTHYeCKH INOJMJHOCTERK IMPEEPaAIamTCH B KO-
HeYHBIE HPOAVKTHI.

l'opasno Gosee MHOMOUHCJIEHHYI) TPYVIIOY COCTABIAIT
obDpaTHMBIe peaAKITHH.

ObpaTuMBIMHM HA3BIBAKOT XUMHYECKHEe PEaKIluH,

é KOTOphIE MIPOTEKAKT OJJHOBPEMEHHO B JIBYX IIpPO-
THBOMOJMOKHBIX HATIPABJIEHUAX — MPAMOM K 00-
PATHOM.

Cpean o0paTHMBIX peaKIiuil, HCHOJBIVEeMBIX I8 ITOJV-
YeHHA BarKHEHIIMX XMMHYECKHMX MPOAVKTOB, MOKHO Ha-
3BATH PEAKIINID cHHTe3a oxcuaa azora (1), koTopasa moxer
CIYVHHUTH HAYATIOM IMTpOoHecca MNoNy4YeHH A A30THOHM KHCJIOTHL.

Jpyrumu, emé Gosee sHAUYMMBIMH peaKIUAMH Heopra-
HUYECKOr0 CHHTE3a ABJIAKTCH PEAKIHHN MONVIEeHHA OKCH-
na cepsl (VI):

V,0,,
250, + 0, e 280, + Q
HaMMHAKA:
Fe. p, t
3H, + N, ——— 2NH, + Q.

B opraauveckoit xuMun o6paTUMEIe peaKIuy elé dosee
MHOro4YncaeHHsl. O MHOrooOpasHH TAKMX peaKIMil roso-
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PAT XO0TA Dbl TEPMHUHBLI-AHTOHHUMBI, IDUMEHAEMbIE B HEH:
rmapHupoeaHe — JerHipHpoBaHHe, rmjparangmua — Jerm-
Apatanufa, sTepudUKaHA — HAPOIHE:

CZHE % CEH-I = H2 o Q!
C,H, + H,0 —22 C,H,0H + Q,

RCOOH + HOR, = RCOOR, + H,0.

KHCJI0TA CIIHPT  CA0XHBIH ahHp

B ofpaTuMBEIX nmpolleccax CKOPOCTE NPAMOH peakIiuyn
BHAYAJle MAKCHMAJILHA, 4 3aTeM YMeHbIIaeTcda u3-3a Toro,
HTO YVMeHbIIAKTCHA HOHIOEeHTpPallMH HMCXO0JHBIX BeIlllecTs,
pacxojayeMbIX Ha ofpazoBaHMe NPoAyKTOB peakuuu. Ha-
oBopoT, CKOpoCTs 00paTHOH peakIMyM, MUHUMAJILHASA BHA-
Hajne, YVEeJJHUHEaeTCH 110 Mepe VEeJIHYeHHA KOHIIEHTPALITH K
npoaykToe peaknnu. Hakoren, HacTynaer Takoil MOMeHT,
KOTZa CKOpPOCTH npaMoil u ofpaTHO peakiuili cTaHOBATCA
PABHBIMH.

CocrosaHne XUMHYECKOro ofpaTHMoro mpoiecca,

é NpH KOTOPOM CKOPOCTH NPAMOH peaKIlHA paBHA
cKopocTH oDpaTHO peakIlMH, HA3LIBAIOT XHMH-
YeCKHM paBHOBECHEM.

XuUMHUYeCKOe DABHOBECHE ABIAETCA NUHAMMYHBIM (1101-
BHJKHBLIM), TAK KAK IIPH ero HacTYIJIEHHH peaKkl U He npe-
Kpalaercd, HeM3MeHHBIMH OCTAKTCH JHIIE KOHIEHTpPA-
IIMH KOMIIOHEHTORB, T. €. 34 eJUHHUNY BpeMeHH obpasyerca
TAKOe e KOJMUYeCTBO NPOJAYKTOR Ppeakiluy, KaKkoe IIpespa-
IaeTcsas B MCXOMHEIe BemecTeBa. [IpH mocToAHHBIX TeMIle-
parype H JaBIeHHMH pABHOBecHe 0DpATHMOH DeaKIHUH MO-
JeT COXPAHATHCA Heolpele/IEHHO JOJIr0e BpeMs.

Ha npomaeojcTBe e ualle BCero 3aMHTepecOBaHBI B
MIpeMMYIIECTBEHHOM IPOTEKAHWM npAaMoi pearmuu., Ha-
NpUMep, B NOJYYeHNH aMMHaKa, okcuja cepsl (VI) 1 oken-
Jga azora (II). Kak Ke BhIBeCTH CHCTEMY H3 COCTOAHMA paB-
Hoeecus? Kak BiIuseT HA HEro H3MeHEHHEe BHEIIHUX VCJI0-
BHH, IPH KOTOPLIX IIPOTEKAET TOT WK MHOH oOpaTHMLINA
NHMHPYeCcKHH mpoiecce?

Pdpaanvackni xumuk Aapu Jle Illarense 5 1885 r. BoI-
BeJ, a HeMenkui dusnk @epnunanyg Bpayua B 1887 r. obo-
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CHOBAJI 00IIMI 3aKOH CMellleHMA XMMHYEeCKOro paBHOBe-
CHA B 3aBHCHMOCTH OT BHeIIHUX (harKTOpOB, KOTﬁpblﬁ Ha3-
BECTeH NoJ HazBaHueM npunyuna Jle Hlameanve.

f 3

Ecan uaMeHHTE 0JHO H3 YCJI0OBHIH — TeMIepary-
9 py, JaBJIeHHe MIH KOHIEHTPAILMIO BelllecTB, —
NMPH KOTOPBIX IAHHAA CHCTEeMa HAXOJHUTCHA B CO-
CTOHMHHH XMMHYECKOI0 pPABHOBECHs, TO PaBHO-
BECHEe CMEeCTHTCH B HANpaBJIeHHH, KOTOPOe 0c-
JadageTr aTo HaAMeHeHHe.

N

ITOT NPHHIMI MOKHO ObLI0 OBl HAa3BATH NPHHIMIIOM
«aenail Haobopor 1 nobpéuibed ceoeros». PaceMmorpum, Kak
HVX¥HO IIOCTYIINTE, '-ITCI-ﬁ.'bI CMeCTHThE DABEHOBECHE, eCJIH H3-
MEHATE KajJa0e M3 YCJOBMIl peakliMH, HA NpHMepe peak-
UK CHHTe3a AMMHAKA:

3H, + N, =2 9NH, + Q.

Brauane gainM xapakTepHCTHKY 3TOro Ipolecca.

1. [Ipamas peaxkius ABJIAeTCA peakiueil coeJlMHEHUA,
TAK KAK M3 JBYX NpOCTHIX BEelleCTE — a30Ta U BOJOpOga —
obpaayeTcs OHO CJ0KHOE BelllecTBO — aMMmuak. Pazyme-
eTcH, 00paTHAA PeAKIIHA 10 5TOMY IIPH3HAKY OTHOCHTCH K
pPeaKIIMAM DA3NOHEeHNA.

2. Tak kak obe peaknuy — U nIpAMas, ¥ odpaTHas — MIpo-
TEKAT B IIPHUCYTCTBUHY KATANHIATOPA (MM MOMKET CHVIHHTH
M YVHUBEPCANIBHAA, HO JOPOTad ILIATHHA, WIH IeII&éBhIiH
JKeJIe3HBIH KATaJIHu3aTop ¢ Ao0aBKAMHM OKCHJAOB KaJluA M
AJIIOMHHMA), TO 00e peaKIIMH ABIAKTCA KATATHTHYECKIMH.
CJ’IE,II,F‘ET OTMETHTL, UTO KATAJIH3ATOP He BJIHAET HA CMelne-
HUe PABHOBECHHA, OH OJHHAKOBO H3MEHAeT CHKOpOCTh Kak
npAMoii, Tak H o0paTHON peaxkiuii, T. €. TOJILKO yCKOpSeT
MOMEHT HACTVIJIEHHA XHMHYEeCKOI'0O paBHOBECHA.

3. [IpaMan peakIHA NIPOTEKAET C BbIJ[JIEHHEM TeILI0ThI,
[IO9TOMY OTHOCHTCA K 9K30TepMHUYecKHMM peaknuam. Jlo-
r'HYHO MMO3TOMY YVTBEPHKAATE, UTO 0DpaTHAA peaKI[uA ABJA-
eTcH BHJDTEDMH‘{ECRDITI H IIpoTeKaeT C NONNIOIMeHHeM Te-
[LIOTHI.

Hrak, paccMoTpuM TeNepb, KAK IPHUMeHASTCH IPHUHITAI
Jle ]]_IHTEJII:.E, OpHHIITHIT HpDTHBD,[[Ef:[CTBHH, AJA CMellleHHA
PABHOBECHSA PeaKIMN CHHTe3a aMMHUaKa.
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1. MameneHue pagHOBECHBLX KOHUEHMPAL UL, T. . KOH-
IEeHTPAIMI BellecTB I0CJe YCTAHOBJIEHMA PABHOBECHA.
Yrobbl cMECTUTE PABHOBECHE B CTOPOHY 00pA3OBAHMA AM-
MHAKA, HE0DXOAUMO VBEJIHYATh KOHIEHTPAIHIO HCXOIHBIX
BeIIecTB, T. €. KOHIeHTPAINI0 a30Ta 1 BOAOPOJAa, U YMeHb-
IIMTH KOHIIEHTPAaIMIo IPOAVKTa, T. €. aMMHaKka. PaBHoBec-
Hble KOHIEHTpAaIlMi NPHHATO 0003HAYATH KBaJApaTHBIMH
CKOOKAMM, B OTJIMHYHE OT HEepABHOBECHBIX, KOTOpbIe 000-
sHauatoT OykBoit C. CnengoBarelbHO, YTODBI CMECTHTE paB-
HOBECHE paccMaTpUBaeMoil peaKIlMKM BIPaBo, HYMKHO yBe-
JHYHUTh KOHIEHTpamuu aszora u Bogopoaa ([N,] n [Hy]) »n
YMeHbIINTh KoHIeHTpanuio ammuara ([NHg]), T. e. BriBe-
cTH ero us chepnl peaknuu. [IoHATHO, YTO IJIs CMEI[eHHA
PABHOBECHSA BJI€BO HYKHO MOCTYIHTL HA060POT.

2. Hamenenue dasarenusa. CHHTe3 aMMHaKa U3 BOAOPO-
Ja M a30TAa COIPOBOMKIAeTCcHA yMeHbIleHHeM obbéma: Hu3
4 MOJIL HCXOJHBIX BellecTB 00pasyeTcs TOJBKO 2 MOJIEL AM-
muaKa. OUueBHHO, YTO B 3aKPBITOM COCY/E HJIM AIMAPATE
(oH HaapIBaeTcAa KOJOHHOH cHHTe3a) (puc. 106) npoayKTh
ATOI peaKIIMH CO3QAIOT MeHbIllee JaB/IeHHe, YeM cOo3JaBa-
JIM CXOJHBIE BelllecTBa. S3HAUMUT, NPAMaA PEaKIUA — CHH-
Tes AMMHAKA — COINPOBOMKAAETCA MOHUMKEHHEM IaBle-
Hua. HaobGopor, passioxenne aMMuaKa Ha BOJOPOJ M a30T
BEJIET K VBEeJINMYEHHIO YHCJIA MOJIEeKYJ Ia3oB, a clejoBa-
TeJlbHO, W K VBelMueHHI0 naBienus. [Ipm cixatum pe-
AKIIMOHHOI CMecH paBHOBEe-
CHEe CMEIaeTCHA BIPABO, B CTO-
poHY ofpazoBaHMA aMMHaKa,
TAK KAaK 3TOT IIpolecc Npu-
BOOAUT K VMEHBIIEHHI [IaB-
JI€HHUHA, T. €. IPOTHBOAEHCTRY-
€T BHEIIHEeMY BO3JIeHCTBHIO.
HaobGopor, yMeHBIIeHHEe IaB-
JIeHHA CcMelllaeT paBHOBecHe
BJIEBO, B HANPABJIEHHH PA3JI0-
JKEHHA AMMHAKA.

Heobxonumo oTMeTHTE, YTO
H3MeHeHHe [IaBIeHHHA cMe-
[AaeT pAaBHOBECHe JIHIIbL B
TOM CJV4Yae, ecjIH B peaKkiiuu

Puc. 106. Kononna cnaTesa NPUHUMAKT y4acTHe rasoobd-
aMMHaKa pasHeIe BellecTBa M OHa Co-
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NpOBOXAAETCHA M3MEeHeHHeM MX KOJIHYecTBa. HCIH XKe Ko-
JUYeCTBO razoo0pasHbIX BelllecTB B NPOLECCe PeaKkIMi He
H3MEHAETCH, TO YVBeINYeHHe HJIH YMeHbIIeHHe NaBJIeHUsA
He BIMAET HA PABHOBeCHEe TAKOH obpaTtumoil peaknuu. Ha-
npuMep, B peaknuu cuHTe3a okcuaa aszora (II) obmiee ko-
JUYECTBO BellecTBa MCXOAHBIX razoB N, u O, paBHO Konu-
yecTBY BemlecTsa npoayeTa NO (no 2 mouns).

IMoaroMmy M3MeHEHHe NABJIEHUA HEe HAPYIIAET PABHOBE-
cHe 9ToH peaKIIHH.

3. Hamenenue memnepamyput. Mbl yie BRIACHHIH, YTO
nponecc o0pa3oBaHNA AMMHAKA M3 BOJOPOJIA M A30TA ABJIA-
eTcA SK30TepMHUYecKHM, a obpaTHBIl — pasiosKeHHe aMm-
MHaKa — aHgorepMuuecKkum. IIpH noBbIIIEHHH TeMOepa-
TYpbl pABHOBEeCHE 3TOH peaKIHH CMecTHTCHA BJIPBO, B Ha-
IPABJIEHUH PpeaklMM pasjio¥eHUuA aMMHaKa, Koropas
IIPOXOJHUT € MOTJIOIEHHEM TEILIOTH M I103TOMY ocsiabaser-
CcH BHEIIHHUM BO3JeHCTBHEM — MOBBIIIEHHMEM TEMIIEPATY-
psl. Haobopor, oxnasaente peaKIlHOHHOH CMECH cMelnaer
paBHOBecHe BIIPABO, B HATIDABJIeHHH PeaKIlUH CHHTe3a aM-
MHAKa. JTA PeaKIHA UAET ¢ BhlJeJIeHHEM TeILIOTHl H IIpPo-
THBOJeHCTBYET OXJIaAeHHID.,

CxeMa NpOMBILLIEHHOH YCTAHOBKHM CHHTE3a aMMHAKA
npuBejieHa Ha pucysge 107.

[TperpanmieAwe Mo
papmeHwes 200 aTw™
H C MOMOIIEH)
AeNe3HOTO KATATHIATODA

Henpopearmpoparimas
CcMech BOZBpallaeTCH

MprpogHLIi ras 4
- BOgsHOM nap

Puc. 107. CxemMa NpoMEBIIUIEHHOTO MOIVIeHHA
aMMHAaKAa
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CaegoBaTeEHO, MMOBRIIIEHHE TeMIEPaATyphkl CMeIlaeT
XHMHYecKoe pABHOBECHe B CTOPOHY 3HAOTEPMHUYECKO pe-
AKIHH, 4 IOHHKEeHHE TEMIIEPATYPEI — B HAIIPABIEHHH K-
SOTEDMHHECKOﬁ peaKIlHi. OH.HRKO B COOTBETCTBHH C IIpAa-
oM Baat-T'odda npi sHaYNTeIbHOM HOHMMKeHHH TeM-
NEePATYPEI H CKOPOCTE PEAKIIHHE 3HAYHTEIBHO VMEHBIITHTCHA,
HTOo 3KOHOMHYECKH HeBBITM'OJHO. HOBTOMY npH npoHaBomn-
CTBE aMMHaKa BeIOMpAIOT TAKONH HMHTEPBAJ TEMIIEDATYD
(500—550 °C), npu KOTOPpOM M pPABHOBECHE HE CIAHIITKOM
CMelleHO0 BJIEeBO, U CKOPOCThL PeakllMy JOCTATOYHO BBICOKA.
Taxue yenoBUA HA3LIBAIOT ONMUMAAbHbIMIU, A& UX OIpeae-
JleHue — 8bL00pOM ONMUMAAbHBLY YCA08LIL.

Kak mosHO ybeauThcsa HA pacCMOTPEHHBIX NpUMepax,
npumeHesaue npuHinuna Jle [laTrense Kk obpaTHMBIM XHMH-
YECKHM PEeaKI[HAM OTKDBIBAET IVTh K VIIPABJIEHHIK) HMH.

1. HeoGpaTumeie u oOpaTHMsbie peaknuu. 2. Xu-
muueckoe pasaopecue. 3. Ipunuun Jle IHlarense.
4. VeIOBHA CMEIIEHHA PABHOBECHA B PeaKIlHH CHHTE-
34 aMMHAKA: H3MeéHeHHe PABHOBECHBIX KOHIEHTpA-
A, H3MeHeHHe TABJIeHHT, H3MeHeHHe TeMIepaTy-
phI. Beiop onTHMANBHBIX YCJIOBHIH,

LB B B RN NN RN EREEE NN
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1. Kakue peaxknuu uHassipawt "Heodparumeivmu? Ilpusepure
NPUMEDPLl TAKHX PeaKinuii M3 opra’HMyeckoil ¥ HeopraHuye-
CKOMH XHMHH, 3allHIINTe HX YPABHEeHHH.

2. Kagkne peaknun HasslBaioT obpatTumeimu? Yrto Takoe xu-
MHuYeckoe papHoBecune? Kak ero emecturs?

3. JlaiiTe xapakTepHCTHKY PeAKIHH CHHTE3a OKCHIA Cepbl
(V1) na oxcuga cepul (IV) n kucnopoga. PacemorpuTte, Kak
HYHO H3MEDHTE KOHLEHTPALHIO BELIeCTB, AABI€HNe H TeM-
nepaTypy, 4Tofbl CMECTHTH PABHOBECHE BIIPABO.

4, Hﬂﬂ CMeIllleHHA PABHOBECHA B PeaKIIHH CHHTe3a aMMHAKA
BIpaB0 HeoOX0AHMO NOHH3ATE TeMieparypy. [ouemy e Ha
NpoUaBOACTEE 2TOT NpOLect NPOBOIAAT HNPH JOCTATOMHO BRICO-
Ko# Temneparype 500—550 °C?

5. Kak HYy¥HO H3MEHHTh KOHIIEHTPAIHE BEIIeCTB, TeMIepa-
TYPY H JABICHHE DeAKIIHN CHETe3a HOZOBOLOPOIA:

H?‘[r] + 12lrl = 2:H:[(rl +Q,

YTOOBI CMECTHTh PpaBHOBECHE ‘Bl'[paBD?




6. BribepuTe ypaBHeHHA 00PATHMEIX PEAKIIHIT, B KOTOPEIX W3-
MeHeHHE JABJeHHA He BRIZ0BET CMeIleHHA XHMHUYEC Koo PaR-
HOBECHHA:

a) MgCO,; — MgO + CO,;
6) HCOOH + C,H,OH — HCOOC,H; + H,0;
B) 3Fe + 4H,0,,,,,,, 7 Fe 0,4 + 4H,;
I'} CEH-I + H2 (:) CEHﬁ'
f 7. Yto cny:HT cRIphEM Ans cuHTesa ammuaxa? Hasoeure ne-

TOUYHHKH 3TOTD ChIPbA. nDﬂ[‘DTDBBTE npe3eHTAIHIO TI0 MPpOH3-
BOACTEY AaMMHAaKA.

' 8. Henoneaya cBOH BHAHHA 00 GHOMOTHH H HEOPraHWYecKOH
XHMHH, OXAPAKTEPHAVIITe HADOAHOXO3AHCTEEHHOE 3HAUYSHHE
ammuaka. [logroroBeTe NpeseHTALIO.

Posw BoaBI
§ 17 & xumuueckux peaknuax

Eenu BarasaHyTe HA HANY ILIAHETY M3 KoCMOca
(puc. 108), To MEI YBHAHM, 4TO DONLIIAA YACTE HOBEPXHO-
CTH 3eMJIH IIOKPBITA BOJOM.

Boga — yHUKATBHOE XHMHYECKOE BEUIECTBO, POJIb KOTO-
poro B XHMHYECKHUX peaKIuAX TPYAHO NepeolneHnTb. Cxe-
Ma 4 He NOJHOCTHI OTpa;aeT MHOTOTPAHHOCTh POJIH, KO-
TOPVIO BOJA UI'PDAET B IIPEBPAIIEHHUAX BEIIECTB.

Kak u Bee BemecTBa, BOJIa MOAYUHALTCA CTPOTOH JTOTH-
YecKO IMHUH «COCTAB — CTPOEHHe — cBoiicTBas. (Benom-
HUMe cocmas u cmpoeHue MoleKy 800bl, POSb MeHMoJle-
KYAAPHBIX B000POOHLIX CBA-
3elt npu accouuauuu ux 8
HudKyio u meépdyio 60dy.)

OrpomHoe 4YHCIO XHUMHYE-
CKHX peakiIuil IIpoTekaeT B
pogHoi cpene. Ilo pacTeBOopH-
MOCTH B BOJIe BCe BelllecTBa ye-
JIOBHO JIEJIAAT HA TPH I'PYIIIILL:

» pacmsopumbte (B 100 r
BO/ILI pacTBOopsieTcA Oonee 1 r
BeIlecTBa: THAPOKCHILI IIe-
JIOYHELIX METAJLIOB, IIOYTH BCE
HUTpATHI, BCE MOHOCAXAPH-
IbI, HU3IIHE COHUPTE 1 Kapbo- Pume. 108. Bug na 3emuiro
HOBBIE KHCIOTHL M JD.); H3d KocMOoca
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POJIL BOIBL B [IPEBPAIIEHHUH BEHTECTB Cxema 4

Peaxkuuonnas cpega PaxTop AUCCOLMAILHE

BOJIA

TpancnopT BellecTs Karanusatop

Pearenr

« manopacmeopumsie (8 100 r Boael pacTBOpsieTcs OT
0,01 no 1 r BemecTBA: THAPOKCH] KANBIHA, (PTOPHUIALI Da-
PHA ¥ AJTIOMHHHA, cYAb(aTs! cepedpa U CBUHILA, AHUJIWH H
(heHON NPM KOMHATHOH TEMIIEPATYPE U 1p.);

« npakmuyecku Hepacmeopumsbie (B 100 r Boasr pacTBo-
paerca medee 0,01 r pemecTra: nouTH Bee poedarsl 1 Kap-
foHATHI, KpOME coJiell MIeJOYHbLIX METAJIJIOB M AMMOHHSA,
BCE YIVIEBOAOPO/ibl, BRICIIHE CIHDTHI, ANbAerHakbl 1 Kapbo-
HOBBIE KHCJIOTEI B J1p.).

I[IpakTHueckum nocobuem AJA onpejesleHHsS PACTBOPH-
MOCTH BEILleCTB B BOJAe ABJIHAeTCH TﬁﬁJlHIJ,ﬁ p&CTBOpHMOCTH
rMPOKCHI0B M COJIeH B BOJE.

Pacreoperne — 3T0 He npocTo pU3HUECKHIT npoiece —
pesyabrat gudipysnu. [Ipu pacTBOpeHMHU BelleCTE B BOJe
NPOMCXOAHT UX XUMHYECKOe B3auMOJeHCTBHe ¢ HelH — I'u-
Apataiua. PeayabTaToM TAKOr0 B3aHMOAeHCTBAA ABJIAET-
cA oOpazoBaHMe pactBopoB. HMeHHO 2TOH TOUKH 3peHHUA
HAa PACTBOPEHHE NPUAEPKHUBAJCA U OTCTAUBAI €€ BeJIMKHIT
pyccknit xumuk 1. M. Mengenees.

BoaHsle pacTBOpBl — 3T0 N'OMOTE@HHBIE CHCTEMEI,
COCTOANIIME M3 MOJIeKYJ BONKI, HACTHIIL PaCTHDPéH'
HOI'O BelleCTBA M IPOAVKTOB UX B3aMMOJeHCTEHA.

ITouemy B onpefieleHMH PacTBOPOB MbI TAK OCTOPOMKHO
MOJAYEePKHYIH: «...9aCTHI] BellleCTBA H NIPOJAYVKTOB HX B3au-
Mopeiicreua» ? Kak el nomuuTe 13 § 11 « [IncnepecHsie cu-
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clreMbl?», HCTHHHBIE DPACTBODLL JEJIHT Hda MOJICRYJHADPDHBIC,
MOHHBIE ¥ MOHHO-MOJeKyaapHble. Bens paske B Monery-
NAPHBIX PACTBOPAaX BelllecTE COJIeP3KATCA YiKe COBCeM He Te
MOJIEKYJIBI, H3 KOTOPBIX OBLIIO MMoOCTpPpOEeHO MCXOJHOE Belle-
CTBO, HAIIPHUMED MOJIEKYJIbl CIIMPTOB. JTH MOJIEKYIIbl OKDY-
sceHbl obonoukoit M3 mMosaekysn Bojbl. Takue MoJseKyJbl
HAa3BLIBAIOT 2udpamuposanHbimu. OHHM IpencTABIAIOT
coboil pe3yJabTAT B3aMMOIeHCTBHMA BOIALI ¢ MOJERYJIaMH
pacTBOPAEMOro BelecTBa — npolecca 2udpamayuu.

KocBeHHBIM N0KAa3aTeNbBCTBOM I'MJpaTAlMM KaK XUMH-
YeCcKOro nponecca ABjadeTcHd (‘.}."IJ.[E'CTBGB&HHE TBép,ILbIK Kpu-
emaJanaozudpamosg, HAIPHUMep cojieil, B COCTAB KOTOPBIX
BEXOIHNT BOIA. Eé B sTom cJayHae HAZBIBAKOT KpPHCTAJ-
JHU3AIHOHHOI, Hamnbosee M3BecTHBIMH KpHCTAJJIOrHapa-
TamMu sABAAKTCA MegHblil Kynopoc CuSO,-5H,0, rumc
CaSO, - 2H,0 u kpucranauueckas coga Na,CO, » 10H,0.

Ecau OJIA MOJeKYJIADPHEBIX PACTEODPORB BCE TOJBKO 3THM H
3aKAHUYMEBAETCH, TO AJfA PACTBODOB 3JIEKTPONUTOB CIeayeTr
npogomxenue, Hanmomumm:

NIEKTPOJIHTBI — 9T0 BellleCTBa, KOTOpPBIE B pac-
TBOPAX pacnagarTCHd HA HOHBL — JHCCOLHHPYHOT.

DNeKTPOJSUTHI JHCCOIMUPYIOT MO-PAZHOMY — OIHH XO-
pollo, Apyrue He OYeHb. ITY CNOCOOHOCTE AJEKTPOJIHTA K
NUCCOLMAIIMK XapaKTEePHaVeT BeJIMYUHA, Ha3klBaeMas cTe-
[IEHLIO ANEKTPOIUTHYECKON JHCCOIHALIMH.

OrHomeHnne yucaa MoJeH BelllecTBa, pacnabuie-

9 rocsi Ha MOHLI, K 00IIeMy KOJHYECTBY PacTBO-
PEHHOrO BEIECTBA HA3BIBAIOT CTENEHBbI0 JJIeH-
TPOJHTHYECKOI JHCCOHALIHH.

ITo BenuuuHe CcTEeneHH AJHUCCOIIHAIIMHKM BCe 3JIEKTPOJHTBI
MOZKHO YCJIOBHO pPasfielIuTh Ha culbHble (CTENeHb JHCCOIH-
Al KOTOPBIX CTPEMHUTCA K eIHHHIE) U caalbie (cTeneHb
MHUCCOMMAIIMK KOTOPBIX CTPEMUTCA K HYJIIH).

CHIBLHEIe 3JIEKTPOJIHUTE] B PACTBOPAX NPAKTUYECKH I10JI-
HOCTBIO PACHAJAKTCA HA HOHBI, H YPABHEHHE AUCCOLHAIIHH
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AJIHA TAKHAX BJIEKTPDJIHTGB HPHHHTG 3ANUCEIBATE KAK He0D-
paTHMBIil npoIecc:

NaOH = Na* + OH-,
Al,(SO,), = 2A13+ + 3802,

K cHJIBHEIM 3JIEKTPOJINTAM OTHOCAT IIEJI0YH, BCe COJIH,
mexoropsie kueaors: (HCI, HNO,, H,SO,, HCIO,, HBr, HI,
CF,;COOH n gp.).

Cnabele BIeKTPOJHMTHI B pACTBOPAX /AWCCOIHHMPYIOT
O4YeHb He3HAUYUTEIbHO, IPUYEM 5TOT Npolecc oGpaTuM:

HNO, &= H" + NOg3,
CH;COOH — CH4;CO0~ + H".
K cnabeim JNEKTPOJAHTAM OTHOCATCHA MHOI'ME HeOpraHH-
geckne (H,S, H,CO;, HCN) u mouru Bce opraHmveckKue

KHCJOTBI. 018, ﬁ}",ﬂ?‘-ﬂ‘l npHu4YH HOI AUCCOIIHAILMM, CaMa
He3HAYHTEeJBEHO THCCOIMHMDYET:
H,0 = H"+O0OH".

Kak MoNery/Ibl, TAK H MOHLI B BOJHBIX PACTBODAX I'H-
ApaTHpPOBAHBL, T. €, CBAZAHEI C OKPYXHAWIIHMH HX MOJIEKY-
JIAMH BOJIbI.

Kaxk Bel 3HaeTe, aBTOPOM OJHONH M3 OCHOBONOJIATAIOIMINX
TEOPHH XMUMHH — Meopuu aaekmpoiumudeckoit ducco-
yuayuu — ApnAerca mBeackuil xumuk C. Apperauyce. On-
Hako U pycckne xuMmukn — H. A, Kabnykos u B. A. Ku-
CTAKOBCKHII — BHeCJH HeMAaJblil BKJIAJ B Pa3BUTHE Npej-
CTABJIEHHUH 0 MEXAHH3ME MHCCOLHMAIIMN H MOBEIeHUH AJIeK-
TPOJIUTA B PACTBOpE.

CpanTe ABrycr Appennyc
(1859—1927)

SRR RRERRRRRRERRR R RS

seacknit xuMmuk 1 ¢pusux. Ha oc-
HOBE TNPOBEJEHHBIX HCCIeJoBaHHIl qo-
Kazan v chpopMyIHPOBAT OCHOBHBIE T10-
JIOKEHHA TEeOPHH 3JeKTPOJMUTHUYECKO
AMCCONMALLNH, ODHAPYHHI PASIHUHYIO
cTeNneHL JHCCOMHMAIIHM Y PasHbIX Be-
eCTB, OTKPBLI 3aBHCHMOCTE CTENeHH
AMCCONMALHK OT pasbaBieHHA PacTBO-
poB. OcHOBATENE YYEHHA O CKOPOCTAX
xumMudeckux peaknuii. Jlaypear Hobe-
nescroi npemuu (1903).
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BenomuuTe, uro nmo xapakTtepy oOpasyomjuxcsa B pe-
3YJARTATE JHUCCOIHMAIITNNE HOHOB PAa3JIMYaAT TPH THIIA 3JIeK-
TPOJIMTOB: KUCJIOTEI, OCHOBAHUA U COJIH.

KEuncaorer — aTo JNeKTPOJMHUTEI, JHCCOIHHPYIO-
niue Ha KaTHOHBI BOLODOOA H AHHOHBI KHCJIOTHO-
o OCTaATEKA.

HCl=H"* +CI-,
HCOOH = H"* + HCOO".

OcHOBaHHMA — 3TO JIEKTPOJINUTEI, JHCCOIIHHPYIO-
IHe HA KATHOHBI MeTa/Ia (AMMOHHMA HIHM Opra-
HHMYeCKOT'0 OCHOBAHHMA) U TMAPOKCHJ-AHUOHEI.

KOH = K* + OH-,

Coam — 270 3NEKTPOIUTEI, TUCCOIUUPYIOITIHE HA
KATHOHBI MeTaJlla {EMMOHHJI HJIH OpraHH4YeCcKoro

O{IHDBBHKH} H AHHOHBI KHCJIOTHOTI'O OCTATHKA.

Al,(S0,), = 2A13* + 3802,
NH,NO, = NH; + NO3,
CH,COONa = Na* + CH,C00 .

3HauuTeJlBLHA POJbL BOABI JAJSA TPAHCIOPTHPOBKH Be-
miecTB B cepy peaknun. Kak Bel 3Haere, ocofeHHO BajKHA
OHA B XM3HH JKHBLIX OPraHHM3MOB, TAK KaK BCe XHUJKHe
cpeibl (AMMOHMA MJH OpPraHMYecKoro ocHoBaHusa) OoJee
yem Ha 90—98% cocroar ua Boael. Tak, KPOBL Pa3HOCHUT
10 OPraHU3MYy KHCJI0POJ, MHUTATEeIbHbIe BellecTsa, ropMo-
Hbl M JApyrue OHOJOTHMUYECKM AKTHUBHbIE COefUHEHUA H,
B CBO) OUEPENb, JOCTABIAET YIMIEKHMCABINA ras U NPOAVHTEL
pacraga ¥ MecTaM UX VIaJleHHUA U3 OpraHusMa.

O ponm BOJBI KAK TPAHCIOPTHOrO CPeicTBA B NPOMBIIII-
JIEHHOM MPOM3BOICTEE MBI V3Ke JOCTATOYHO PACCKAZBIBAIIK
paHee,
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He meHee 3HAYMMAa POJIE BOJLI KaK YYACTHUKA XHMHUYe-
CHHUX peariuii, B opranmueckoi XMMHH IeJIad IPYIIA pe-
AKIHI NpHCOeIMHeHUA HOCHT HasBaHUe peakyuil sudpa-
mauyuu. 0 PeaKIluy rgjpaTailii aTHJIeHAa MEI F'OBOPHJIH He
pas3, IO3TOMY HAINIOMHHM O peaKIHM zu@pamauu,u auemiu-
anena (pearknuu Kyuepopa), npegcrapisitomeii coboil oguy
H3 APDKHWUX CTPpaHHMIL oTevecTBeHHON OpI‘ﬂHH‘[ECKOﬁ XMMHH.

BaaumogeiicTBMe alleTHeHa ¢ BoJ0i GbLI10 M3BECTHO [0
M. I'. Eyuepoea. OgHaKO NPpaKTHYECKODNO NIPUMEeHEeHHA 3Ta
peakiisa He HAXOJHJIAa M3-3a OYeHbL MAJIOr0 BRIXOJAa IIpO-
AVETA — YKCYCHOIO ajibjernja. 3acjayra pyccKkoro yuéHoro
COCTOAMA B TOM, YTO OH HAIIE KATAJIU3ATOD 2TOr0 IpOLec-
ca — COJIM PTYTH, KAPAHHAILHO VBEJIUYHUBILIHE BLIX0/ IPO-
AVKTAa:

20
~H°

B Heopraruueckoll XMMHUM peaKIIMH ¢ VUACTHEM BOIEI
TaKiKe IINPOKo H3BecTHBI. Tak, ¢ Bo#oi npH oGBIYHBIX
VCJAOBHAX 3HEPIrHYHO PearHpyHT IIeJJOYHEIe M HIETOYHO-
3eMelIbHbBIE METAJIBI, IPH 3TOM 00paA3VIOTCH HMIENOYE H BO-

AOpoj:

HC=CH + H,0 —%~ 5 CH,—C

2Na + 2H,0 = 2NaOH + H,T,

Ca + 2H,0 = Ca(OH), + H,1.
XuMuyecKne aHTHIIOALI LIEJ0YHLIX METAJJIOB — Tralio-
reHbl — [0-PAa3HOMY B3anMojJeiicTBYIOT ¢ BoAoii. Boga ro-

puUT BO (hrope, a4 XJI0p, HAPUMED, BEAUMOAEHCTBYET ¢ BO-
JIOi 1oCTATOMHO MeJJIeHHO B ofpaTHMO:

2H,0 + 2F, = 4HF + 0,,
H,0 + Cl, &= HCl + HCIO.
Hmenno xnopuoBatucTaa kucnora HCIO, opun us npo-
JAVKTORB HDCJIEI[HEFI peaKniy, onpejejdeT {)TﬁeJIHBHIOI.U.EE
neificTBME XJIOpPA.

C 0CHOBHEIMH ¥ KHCJIOTHBIMH OKCHIaMH BOJa pearipyer

c of6pasoBaHMEM COOTBETCTBYIOIUX MHJAPOKCHA0E — IIeJI0-
Yeil M pACTBOPHUMBIX KHCJIOT, HAIIPUMED:

BaO + H,0 = Ba(OH),,
SO, + H,0 = H,S0,.
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Bopga yuacTByeT B mnponeccax alekTpoiusa (pasnoxe-
HHA BelllecTB JIeHKTPHYeCHKHM TOH.GM} H ABJAeTCA HCTOY-
HUKOM OOJYYeHHA YHCTEIX BOJOPOAa U KHCI0POaA:

2H20 H‘J‘.II':'K'I"EL‘I..'].II-’! 2H2 + 02'

B cBO10 04yepeas, B3aaUMOeHCTEHE BOAOPOAA H KMCJIOPOAA
CIAVHHUT TOM peat{uueﬁ, KOTOpadA IIO3BOJIAeT BEIBOJMTE HA
OKOJIOBEMHYI0 0pOHTY KocMHAYecKkHe Kopabnu (eMm. puc. 52).

OpHako paccMOTpeHHeM 3THX CBOMCTB JaJleKo He Heyep-
IBIBAETCH POJIb BOJLI KaK peareHTa. ['opasno Gosiee MHOTIO-
YHCAeHHB M YPEe3BLIYANHO BAMHBI PeaKIHH THIPOJIH3A,
0 KOTOPBIX ¥ MOUJIET pedb B caeayioniem naparpade.

1. Poas Boisl B npeBpamesny Bemects. 2. Kaacendm-
KAIHA BelleCTE 110 PACTEOPUMOCTH B BOjIe: PACTBOPH-
MBI, MAJOPACTBOPHMEIE H NMPAKTHYECKH HEpPACTBO-
pumbie. 3. PacTBopeHHe Kak (PH3HKO-XHMHYeCKHIl
nponece. 4. ImeRTpoauTsl. 5. CTenens 3IeKTPOIHTH-
gecKoH anccomnanun. 6. Cuasasie H ciradsie 3JIeKTPO-
auTel. 7. KHCI0THI, OCHOBAHKSA U COJIH B CBETE TEOPHH
AMEKTPOJHTHYECK0l aucconumammu. 8. Peakuum ru-
OpaTaIiMH.

v
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1. Kakoe crpoerne uMeeT MoJeKyiaa Bojasl? KakoBr! eé huan-
YecKHe croiicTBa?

2. PackpoiiTe HHTErpHpYVIOLIVI) POJb BOOLI B ECTECTBO3HA-
HHH — ME¥ IV XHMHAeil, 6nomnorueii, (puankoil 1 reorpadmeii.
BosmoxxHo 11 Ge3 cTPYETYVPHPOBAHHA H AKTYAIHIAIIHHE HHTEe-
rpanHOHHBIX HPGEJIEM OJOCTATOYHO IOJHO CHETATh 3'1‘0?

3. P&CCK&EHTE O PpOJIH BOOEL B DEITEHHH dQKOHOMHMECKHX ITpO-
Gnem oduecTsa, Henoib3y A BosMoskaoeTn MaTepaera.

4. PackpoiiTe rmofansHyio npobieMy deloBedYecTEA — IIPO-
Gnemy npecHoi Bogkl Ha 3eMie H DPeANoKHTe NIYTH eé perme-
HHA HA OCHOBE [MOJANOTORNEHHOI IpeseHTAIIHH.

5. Paccrakure 0 POJH BOOBL B XHMHYECKHX pPeaKIIHAX.

ﬁ. ﬂDRE}KHTE, HTO JHCCONHAIINA 3JeKTDOMHTA — 3TO pedyiab-
TaT mpomecca rugparanmuu. Kakyo poas ceIrpand pyccKHe
XHMHEH B H3YIeHHH ITOMH CTOPOHEI TEOPHH 2JeKTDOJIHTHYE-
CKOH gHcconmanumn?

7. Y7o Takoe cTeneHsb aMeKTpoaUTHYecKoi gucconunannu? Ha
KAKHEe IPYNIbL JeJAT IeKTPOINTE 0 CTeNeHH 3NeKTPoJIH-
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THYeckol gucconuanun? [lpueeaure npuMeps NpejcraguTe-
el Kam ol rpynns.

8. [lepeuncanTe xMMHYecKHe cBoleTBa Boakl. Kakue na aTnx
CBOHCTE HAXOAAT NPpaKTHYeCKOoe NpUMeHeHHe?

9. Yro rarkoe kpucramnorngpatei? Kakoil npomecce nemuT B
OCHOBE HAJOKEeHH# TMIICOBBIX TOBA3OK WM H3TOTOBJIEHHA
nanennii na anebacrpa?

10. 3anumnTe ypaBHeHHA PEAKIHI, ¢ MOMOIIBI KOTOPBIX
MOKHO OCYILIECTBHTE CJIeIVIOIIHEe IPeBpaleHi:

a)0,—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'upponus

40

I'mppoamiom Ha3bIBalOT peaknun o0OMEHHOTO
B3aUMoOJeiicTBHA BelllecTBa ¢ BOAOI, NpUBOIA-
LIMe K UX PAa3IoKeHNIO.

Ilo manpaBleHHD peakIMH THAPOJIM3A MOMKHO pasie-
JINTE HA 00pamumble 1 HeoOpamumble,

Ecau mocMotpers Ha TAGMMIY PACTBOPHMOCTH IHAPOK-
CHIO0OB H C‘DJIEI:“I B BOOe, TO MOXHO 3aMeTHThL, UYTO B HEKOTO-
PEIX KJeTOYKAaX aToi Tabaunbl cTOAT npodepkn. B cHocke
e VKA3AHO, 4YTO JAHHOE BellecTBO JUO0 He CYIIeCTBYET,
ando paanaraeTcsa BOAOI, T. e. NOABepraeTcsa HeodDpaTHMO-
My ruapoanay. Yaime Bcero TAKMMH COJMAMH ABIAIOTCA CO-
JIM, Oﬁpﬂ3DBﬂHHHE caabbiM HepaACTBOPHMBIM OCHOBAHHEM
u cnaboit neryydeit kucnoroit. Hanpumep, cynabdua aniomu-
HHA CYIIECTBYET TOJBKO B CYX0OM BHJIE€, TAK KaK B pacTBOpe
MNOJHOCTLI0 MHJAPOJIHU3YeTCH:

Al,S, + 6H,0 = 2A1(OH),| + 3H,ST.

Kpome HekoTOpEIX coJieil, I'HIPOJU3Y II0JBEPraloTes
MHOTHe GuHApPHBIe (IBYX3/leMeHTHBIE) cOeJJUHeHNnA — (doc-
(HuALI, HUTPUALI, CHIHUIHALL, THAPHILI H T. J., HATIPUMED:

ZngP, + 6H,0 = 3Zn(0OH),l + 2PH,T.
OTMETH_M, yTO 3Ta peakKllld JeXHT B OCHOBe IIpHMeHe-

HHA {l)OC(I)Hﬂﬂ IIMHKA B KaYecTBe 3001IHMJa — BellecTBa, HC-
NOJAL3VEMOTo Aaf 00ps0EI ¢ TPBEIZYHAMH.
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HeobpaTumMblil MHAPOJINAS HCIOJbL3VIOT AJA NOJIYUYEHHA
alneTuIeHa U3 Kapduaa KaJbIiuda:

CaC, + 2H,0 = Ca(OH), + (32H2T.

l'opasno Gonee sHaAUMM U MHOroobOpaseH ruapoaus obpa-
THUMBI,

Mo HO BBIAENTHUTH YeThIpe THUIIA PACTBOPHMMBIX coJieil B
3ABMCHMOCTH OT CHJILI 06pasVIOIIUX COJMb KHCIO0TEL H OCHO-
BAHHA.

HeobGpaTumeiii rugponaus coxu caafozo OCHOSAHUA W
erafoll Kucaoms: ObLLI PACCMOTDEH BBINIE HA IpUMEepe
cyaAb(puaa ANIOMHHIAA,

Teneprs paccMoTpuM 00paTHMBIN MHAPOINS COAU CULbL-
HO20 OcHOB8aHusa (1emoun) M caaboi kucaombt (H,S,
H,CO,;, HCN, H,50,;, CH;COOH).

Kak npasuiio, B pesyJbTaTe TAKOI0 rujpoansa obpaay-
HOTCH KHCIAA COJb U MIE0YE:

Na,CO; + H,0 &= NaHCO; + NaOH

HMJIH B MOHHOM BHJE:
CO% + H,0 +— HCO;3; + OH".

Taxoii ruiponus HASLIBAIOT 2L POAUIOM ILO AHUOHY.
Hou, koTopslil 00veJI0BJAUBaET Cpey pacTBopa, — I'HJIPOK-
cug-anmnod OH™, nosTomy nipu pacTBopenun kapboHaTa Ha-
TPHSA B BOJie cpeja MoJYYeHHOro pacTBopa byaer wearouHoit
U MHIUKATODP, Haupumep QeHoxdralenH, MOKAMKET JTO,
M3MEeHHB I[BeT HA MAJHNHOBBI.

Kucisie conu, Kak IPpOAVKT HAPOJIH3a 10 AHUOHY, IO~
Jy4awTCA B TOM CJIy4ae, ecJi¥ UCXoAHaA colib obpasoBaHa
MHOT'OOCHOBHOI KHcJIoTOl. B cayuae ke, Korja ucxoiHas
coJib 00paszoBaHa OJHOOCHOBHOH KHCIOTOH, B pesyibTare
ruJipoJin3a NoJy4arTcsa IEnodbk W KHcaora. B kKadecTse
IpuMepa pacCMOTPHM MMIPOINS HHAHNHIA Kaluda — obAza-
TeJbHOTo ATpuOYTA MHOTOYHCAEHHBIX MINHOHCKUX U Jie-
TeKTHBHEIX JJHTEPATYPHBIX IPOU3BeleHHIl:

KCN + H,0 &= KOH + HCN
WJIH B MOHHOM BHJIE:
CN- + H,0=—HCN + OH".

Tenepr BaM CTAJIO MOHATHO, YTO VOMBAET YeJIOBEKA He
TOJNBKO IHAHMCTEIN KaJaui, Ho M o6pasyomasaca B peayib-
TATE ero rHpojgHsa JeTydad i '-IPEEBBIT-IB.I.;IH.D TOKCHYHAA
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HHAHUCTOBOAOpOAHAA KHcyoTa HUN. VM ropsKHMM MEHIanEeM
NaxHeT He MMAHMCTHIN KAIWil, a UMeHHO [IHAHOBOJLOPO/.

IM'maponusa coau crabozo ocHosaHus (HEPACTBOPHUMOTO B
BOJie THAPOKCHIA METAJIA, AMMHAKA WJIH AMHHA) U CUlb-
noit kuenomst (HC1, HNO,4, H,S0,, HC10,, HBr, HI) npu-
BOAHMT, KAK NpaBHJIO, K DﬁIIEI:IGB&HHECI CHJIBHOH KHMCJIOTHI
M OCHOBHOM COJIM:

ZnCl, + H,0 &= ZnOHCI + HCI
WJIH B MOHHOM BHJIE:
Zn?** + H,0 <= ZnOH"* + H*.

Takoit rHAPOSH3 HABLIBAIOT 2UdPOLAUIOM ILO KAMUO-
ny. MoH, KoTOpBIH 00yCIIOBIMBAET CPelly pacTBopa, — Ka-
THOH Bogopoxa HY, nosromy npu pacrBopeHHH XJIopHIa
IIUHKA B BOJIE CPeJia MOJYYeHHOT0 pacTeropa 6yeT kucaom-
HOIl 1 MTHAUKATOP, HATPHMED JaKMyc, MOKAaAXKeT 2T0, HaMe-
HHUEB BT HA KPACHBLI.

OcHOBHBIE CONM, KAK NPOAVKT I'MADPOJH3A 10 KATHOHY,
MOJVYAIOTCHA B TOM CiIyuae, ecjid UCXOMHAA colib 0OpaszoBa-
HA MHOMOKHCJOTHBIM OCHOBaHMeM. EciiM HCXOAHAA COJb
obpaszoBaHa OJHOKHCJIOTHBIM OCHOBAHHMEM, B peayJIbTaTe
rujpoaunsa o0pasyoTea KHCJI0Ta M OCHOBaHKMe., B KauecTee
MNpPHMepa paccCMOTPHM IHAPONAN3 Xaopuga ammoausa. Hero-
PHUYECKH CH0MHBIICECH HASBAHUE 3TOH COJMIM — HAIIATBIDb.
B peayiaeTaTe rHApOJH3a HANTATHIPDHA BeLABIAETCH aMMHakK:

NH,Cl+ H,0 = HCl + NH,;-H,0
HIH B MOHHOM BHJE:
NH; + H,O=H" + NH;*H,0.

PacemorpuM einé ofMH NpUMep I'MAPOJH3a N0 KaTHO-
HY — FHAPOJIH3 HUTPATA HATPHUA, 00pa3oBaAHHOIO CHILHBIM
OCHOBAHHEM (MrHAPOKCHIOM HATpHMA) B cnaboil (a3oTHeTOH)
KHCJI0TOH:

NaNO, + H,0 & NaOH + HNO,
MJIM B MOHHOM BHJIE:
NO; + H,0 &= 0H + HNO,.

H mHaxoHell, rHAPOJINS COAU CUABHOZ0 OCHOBAHUA VU CUNb-
HOU Kucaomsl, KAk MpaBHUJI0, He MPOMCXOAUT, B COOTBET-
CTBEeHHO cpeja pacTsBopa Dyaer Helimpa.abvrnoit. Hanpumep,
He I'HAPOJH3YVIOTCA XJIOPUALI, HUTPAThI, CYIb(paTsl Me104-
HBIX METAJLJIOB.
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KHCI0Ta AP0

neaTaeaa TAI0KOo3a CIIHPT
(mena, onHAKKH)

“H

Puc. 109. Cxema npoH3BOACTBA MMAPOIHIHOTO
STHJIOBOTO CIIHPTA H3 IEeLTI0I03E

HecMoTpsa Ha KpacouHYIO HDAJIUTPY PA3IHYHBIX CJAYYAER
rsagpoJiusa cojeil B HEDPI‘EIHHT-IECKDﬁ XHUMHH, OH HHA E Ka-
KOe cpaBHeHHe He HJET ¢ MHOTOYMCJEHHBIMH CJAYYaASMH
rUAPOSIN3a, H3YYaeMbiMHI OPraHMyYeckoil XumMuei.

BrHauane paccMoOTpHM JBA IPHMepa I'HJAPOJIH3a OPraHM-
YeCKHX BeIlecTB, KOTOPLIE MMET BAMKHOE NpaKkTHYecKoe
NPOMBILILJIEHHOE BHAYEHHE,

ITonywenue zudponusnozo cnupma (puc. 109). Hassa-
HHE 3TOro NPOMEINIJIEHHOTO NMPOJAVKTA 00VCJIOBJIEHO CIO-
coboM ero moavuenuda. Orxonsl gepesoobpabaTbiBarineil
NPOMBIIITIEHHOCTH (ONHIKH, IENa) COAePKAT IEeLITHI03Y,
KOTOPYIO NOJBepraioT r'ujIpoanay (¢ yuacTueM cepHOi Kuc-
JI0THI B KAYeCTBe KaTAJlH3aTopa):

(C¢H,(05), + nH,0 — nCgH,,04.
I0Ko3a
[MonyueHHYID B peayibTaTe TUAPOIHM3a TVIHKO3Y IOM
neitcTeueM pepMeHTOB NepepabaTEIBAIOT B CIIUPT:

CeH,,0, —2R¥E™ 5 9¢ H,OH + 2CO,T.

TouHO TakMe e XMMHUYeCKHe IIPOIecchl JIEKAT H B OC-
HOBE MOJYYEeHHA IIHINEeBOro (IHTHEBOro) STHIOBOTO CIHP-
T4, TOIBKO B KAYECTBEe HCTOYHHESA erd CAVEHT He ILeJLIH-
J03a, a IVIIK03a, oDpasoBaBIIasgcA B peayjbTaTe MMAPOIH-
3a KpaxmaJa.

H&ﬂyueuue MblJdd. HHSI{GCOPTHME SHHUDBI, HIH MHDbI,
MAaJIONPHUIOiHBIe B MHUINY (HAaIpHMep, IIaJlbMOBOE MACJID),
[IOBEPTaoT IeJouyHoMy rHaponaunsy. Iloanyuusmnecsa npu
3TOM HHPDHBIE I{ElpﬁGHDBbIE KHCIOTHBI CBA3BIBAKYTCH ].I.[éJID'
YbLI0 MJIM COJOH B MBLIO, CMEIlas TeM CAMBIM paBHOBecHe
00paTHMOrO0 IMpoIecca BIPAaBO:

SKHUPEI + Bojga —=22% 5 MBI1I0 + DIHIEePHH.

C MpLIAMH BBI JJOCTATOYHO NOAPOOHO 3HAKOMHJINCE ITPH
PACCMOTPEHUH 3ECTKOCTH BOJIEL.
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Eme dbonee BasHOe 3HAUEHME MMET NPOIECChl M'MApO-
JM3a 1A 00MeHHEBIX [IPOIEeCcCOB, KOTOPKIE JIEMKAT B OCHOBE
HUBHEIEeATeIBHOCTH M HUBBIX OPraHU3MOB.

IlocTynawnime B OpraHM3M ¢ NDHINEH OelKH, MKHDBI,
VIVIEBO/KI ITOJIBEPraTCA B IHILEBAPUTEEHOM TpaKTe (hep-
MEHTATHBHOMY I'HMIPOJNAY ¢ 0Dpa3oBaAHHUEM COOTBETCTBEH-
HO AMHHOKHCJIOT, INIMNEPHHA W JKHUDPHBIX KHCJIOT, IVIIOKO-
3bl. U3 aTHX «KHMPOIMYMKOB*» OPraHHU3M B Xoje ILJacTHYe-
cKOro obMeHa CTpPOMUT cBOM coDCTBeHHBIE DENIKH, MKUDPB U
yraesofbl. Tak KAK 3TH NpPOLEcchl SHAOTEPMHYECKHEe W
TpedyIOT 3HAYMTEJBHOIO KOJWYECTBA SHEPruH, HeMaJo-
BAYKHYIO POJib B 0OMeHe BeIlecTB HrpaeT H 06MeH sSHepruu.
06a aTu npouecca HepA3PEIBHO CBAZAHLI B €IHHOM 3KH3-
HEHHOM ITpolecce oOMeHAa BellleCTB M SHEPIHH.

JHepreruuecknii obmeH mnpeacraBiaser coloil He 4TO
HHOE, KaK Te e npoiecckl rugpoansa. Tak, HeoDX0IUMYIO
JJA naacTHvdeckKoro obmeHa (MM, Kak roBopAaT OHMoOJOrH,
ACCUMMIANNK) SHEPrU0 0PraHiuaM [MoJYyUaeT B peayiibTaTe
rugponuza ATd:

AT® + soga — AIID + dochopuan kucnora + 40 rllx.

B xoae nmpoTHBOMOJIOMHOrO npoiecca (B 6Mosoruu ero
Ha3dblBAKT ﬂHCCHMHJ’IHH‘HEﬁ) BhIJIeJIAEMAAd M3 OpraHHYe-
CKHMX BellecTB dHeprud BHOBbL Hakanausaercsa B ATd:

AP + pocdhopras kucaora — ATD + soga — 40 xJx.

1. 'napoans. 2, Heo6paTumsiii rugpoans, 3. O6parn-
MBI 'HJIPOMH3 HeopraHwdeckHux coseii. 4. M'maponus
OPraHNYeCcKNX COeIHHeHHI — e 0035l H KpaxMa-
na (moayveHHe 3ITHI0OEOT0 CITHPTA); MeJIOMHOH THIpo-
au3 KUpos, 5. 'mapoaua B oprasu3anuy JKH3HH HA
3emue.

- L B B B N BN NN RN NN NN NN NENNERSEHMNSHEEHN

. 1. Yro raxoe ruaponua? O0BACHHTE 3THMOJOTHIO 3TOTO Tep-
MHHA.

2. llouemy B Tabanne pacTBOPUMOCTH THAPOKCHIOE H COJIEH B
HEKOTOPHIX KJISTOUHAX HMEITCH npodeprn?

3. SanMuunTe ypaBHeHHe ImapoJmnsa cyiabpuga xpoma (III).
Kaxkomy PHAPOJIN3Y NOJEepraeTcHd aTa cob?

4. UenwsiTaiiTe B JOMAIIHAX YCIOBHAX HHEANKATOPHON OyMaroi
pacteoprl numeroi (NaHCO,) i crrpanesoil cogsr (Na,CO4).
B karom pacteope cpena oyaer Gomee menounoit? [Mouemy?
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. 5. HenwrTaliTe pACcTEOPE! MELJIA H CTHPAJNIBHOTO NOPOIIKA HH-
AukaTopHoi Oymaroii. O0BACHHTE, NOYEMY A8 CTHPKH JIyd-
IIe HCMOIb30BATE CTHPANBHEIE IOPOINKH, a4 He MbLIA. [louemy
HE PEKOMEHAYEeTCA CTHPKA IepCTAHBIX H3AeaHil nopolnka-
MH, NpelHASHAYeHHBIMH [UIA CTHPKH XJI0NYaTo0yMaHBIX ?
r 6. Henonsays sEannsa no 6HMOMOTHH, DOATOTOBRETE TPH co06-
mjesns Ha Temy «00Men GenxoB (EHUPOEB, YIVIEBOLOE) B Opra-
HH3Me YeJ0BeKA, er0 HADYIIeHUA U IpeIyIpesIeHHe HX .
7. [laasl pacTBOPEI TPEX coeii:
a) uurpat ceuuua (II), cynasdar Kanus, CHAHKAT HATPHH;
6) xmopug HaTpUA, CyILGUL AUTHA, XTOPUL ATIOMHHEAT;
B) HUTPAT AMMOHHNSA, [HAHNI HATPHHA, nHogus bapus.
Kak npr nomomy umegukaropa paconossats ux? s comei,
NOABEPTAKIHYCA THAPOAN3Y, IAMUIIHTE YPABHEHHH COOT-
BETCTBYIOUTHX Peakiini.
‘ 8. Hanummure ypasBHeHHS peakiuii, ¢ NOMOIBI0 KOTOPBIX
MOMCHO OCYIHIECTEHTE CASVIOIIHEe NMPpeBPAIIleHHA:
KapOu KalbIMa — aAUeTHIIeH —* YKCYCHBIR anbieruny —»
— YKCYCHAA KHCJI0TA —F YKCYCHO-9THIOBLIN ahup —>
—F OTHJIOBBIN CIIMPT.
Kakue u3 npespalneHui ABIAKTCH peaKUMAME ruapoansa?
. 9. Yem OTIHUAIOTCA PEAKIMH FHAPOJIN3A OT PeaKIuil rujpa-
rauun? Yro mexay HuMH obmero?
. 10. Kakue npoeccsl rHAPOIH3A HMEIOT MPOMBINLTEHHOE 3HA-
yeHHe?
r 11. IToxkaxuTe poias rHAPOIH3A HA OIPHMEDE IIPOIECcOB obme-
HA BEMIECTE B JHEPrHH B KHBLIX opranusmax. Ilogroroesre
Npe3eHTAIIHIO HA 3TY TEMY, HCNOIL3VH pecypesl MuaTeprera.

19 OxwuciaureabHo-
BOCCTaHOBUTEJbHBIE
peakIuu. JJIeKTPOJIn3

ITopTOopuM nNpH3HAKH, MO0 KOTOPEIM KJIACCH(PHIIMPYIOT
XUMHYECKHEe PeaKI[NH: UBMEeHeHHE COCTABA BeIecTB, YHC-
JI0 ¥ COCTAB PEAreHTOB U NPOAVKTOB, (hasa, Teriosoi ad-
(peKkT, HAmpaBJIeHMe, ydacTHe Karaauaatopa. He menee
3HAUYMMA KJaaccupUKAIIHMA M0 MPU3HAKY: «M3MeHEeHHe cTe-
neHed OKHCJIeHHA 3JIeMEHTOB, 00pas3yIOIMX peareHThl M
IPOAYKTEI peakiuu». [1o aToMy NpnaHaky pasjin4daioT pe-
AKIIMH, IPOTEKAIIHEe ¢ MBMEHEHHEM CTEeHeHH OKHUCIeHHA
(OKMCANTEIbHO-BOCCTAHOBUTEILHEIE), M PeaKI[HH, IpOTe-
Kamimne 0e3 H3aMeHeHNA CTeNeHH OKHCIeHNA.
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CreneHn OKHMCJIEeHHA HASBIBAKOT }'CJIUBthﬁ 3apdang aTo-
MOB XMMHWYECKOT0 3JIeMeHTa B cOeJHHeHUH, BEIYMCIeHHbI i
Ha OCHOBe NpelloJoxeHHdA, 4YTO OHO COCTOHT TOJMIBKO H3
IIpoCcThHIX HOHOB.

Yrobet paccdHMTATE CTelleHE OKHCJIeHHA, HYHHO BOC-
MNoJAB30BATECH HEC/IOHBIMH ITDABHJIAMH.

1) crenens okMciaeHHA (€. 0.) KMCJA0POAa MOYTH BCEraa
+2 -1
paBHa —2 (MckiawoueHus: ¢gropua kucaopoga OF,, nepok-
+1 -1
cuabl, Hanpumep, H,O5);

2) ¢. 0. BOOPOJA MOYTH Beerja paBHa +1 (HCKIKYeHHA:
+1 -1

ruIpHabl, Hanpumep, NaH);

3} C. 0. METAJIJIOB BCerja NoJIOMHUTeIbHA, €6 MAKCUMAJE-
HOe 3HAYEHHE [I0YTH BCerna PABHO HOMEPY IPYIkL;

4) c. 0. cBOOOJHLIX ATOMOBE M ATOMOB B IPOCTHIX Bellle-
CTBAX BCENIA paBHAa ﬂ;

D) cymMapHAA CTEHEeHb OKHCJIEHUA ATOMOE BCEX 3JIeMeH-
TOB B coefinHeHHH pasHa 0.

OKHCANTENBHO-BOCCTAHOBHTEIBHBIMH HA3LIBA-

9 0T peaKIMy, NPOTeKanllie ¢ H3AMeHeHHEeM cTe-
neHeil oKHCAeHHA aJeMeHTOB, 00pasyoiiHx Be-
MIECTBA, VIACTBYIOIIHE B PEAKIIHH.

K orHCINTENbHO-BOCCTAHOBHUTENBHBIM OTHOCHATCH BCE
peaxkIM¥ 3aMelleHns, a TaKyKe Te PeakIui COeJlMHEHHA H
pPAasJioeHnd, B KOTOPBIX YYACTBYET XOTA Obl OJHO IIPOCTOE
BelllecTBO.

ITouemy 2TH peaknuym Taxk HassBawT? PaceMorpum npu-
Mephl OKHC/IHUTeNbHO-BOCCTAHOBUTE/IBHBIX PeakIuil ¢ yua-
CTHEM HeOpraHN4YeCcKHX M OPraHu4YecKnX BeIlecTs.

B kauecTBe mepBoil peakIMy BO3bMEM KPAaCcHBYK M
IPAKTHYECKHN BAMHYIO DPEaKIHNI0 ANIOMUHOTEpMHM (CM.
puc. 99):

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

Ob6oaHauuM cTEelleHH OKHUCJIeHNA BCeX aJleMeHTOB B (pop-
MYJIAX BEI[ECTE — PEeareHTOB U NPOAVKTOB 9TOH peaKkI[iH:

+3 -2 +3 -2
Fe, 0, + 2Al = 2Fe + Al 0
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haxk BHAHO M3 YpABHEHHHA, JBA 2JIeMeHTa — eJeldo H
AMIOMHHMH — M3MEHMJIHM CBOH CTeNeHHM orucieHHs. Yro
C HUMH EDDHEDIHJIO?

AnoMHHHMA 13 HelITPaJILHOrO ATOMA IIPEBPATHIICA B yC-
JIOBHBIH MOH B CTEelNeHH OKHCJeHMsa +3, T. e. oTHaJ TpH
AeKTpoHAa:

0
A.]. . 3{-7- OHHCJIeHHE 3 A:.;l
BOCCTAHOBHTEI B
JdileMeHTBL WIH BellecTBa, OTAAIINAe 3JeKTDPOHBI, Ha-

3BIBAIOT Gé0ccmanosumenamu. B Xoae peakmuy OHH
OKUCAAKONICA.

YenoBHBIM MOH JKEJe38 B CTEeNeHW OKHCJIeHUA +3 MmoJay-
YNJI TPH 2JIeKTPOHA M [IPeBPATHJICA B HEHTPAJIbLHEI aToM:

f‘ae + 38_ BOCCTAHOBIASHNE ! F{‘E'.
OKHCIHTE& b

DIeMEeHTEl MJIM BEHIeCTBa, NPHHHMAKOIHE 3JIeKTPOHBI,
Ha3BIBAKIOT OKuUcAumMmenamu. B xole peakuum oHU 60c-
CMAHASAUSAHMCA.

IIponeccsl, npoucxogdAllHe B PACCMOTPEHHOM IpPHMepe,
MOKHO IPeJCTABHTE B BH/IE CXeMbl.

J_ BOCCTAHOBICHHE {
4 —2 +a 2

F8203 -+ Al — FE + A1203
T OKHCJIeHHE 4

IlonsaTHe o6 OKHUCIHMTENBHO-BOCCTAHOBHTEJIBHBIX peak-
IHAX YHHBepCcaJdbHO, T. €. OHO CIpaBeJJIHBO He TOJBKO IJIA
HeopraHu4YecKol, HO U 1A OpraHuYecKol XuMUH., XUMH-
KH-OPraHMKH ynoTpeOidoT aHalOrM4YHbLIe BhIPAXMEHHA,
HalprMep, IJA aJbjJerHJoB: <«0HH BOCCTAHABJIHBAKTCH
B CIIMPTHI®» HMJIH «OHH OKHCJIAKTCAH B KHCJIOThL? .

PaccmoTpuM OKMCIHTENLHO-BOCCTAHOBUTENBHYIO Deak-
IHO IN'OpeHA MeTaHAa:

—4+1 4 -2 +1 -2
CH, + 20, = CO, + 2H,0.

— + -1
C _ SE OHHETEHHE 3 C 1
BOCCTAHOBHTEJIIL 8
0 —2
0 + 45 BOCCTAHOBASHHE . 2 0 2
2 r g
OKHCJINTENE
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JTOT NPOLEce MOMHO ONPeJICTABUTE B BUJE CXeMEL.

OHHACITCHAR L

-4 +4-2 +1

CH,; -+ 02 —> COy + Hzo

BOCCTAHOBJIEHHE I

Haubonee cuibHbiMUu 80CcCMAHOBUMENAMU ABIAKTCA
MeTaJllbl, BOAOpoa, okcuy yraepoaa (II), yrnepon, ceposo-
Jopoa, AMMHAK H Ip.

Haubonee cunbHbiMU oKUCAUMeNAMU ABNAWOTCA (TOD,
KHCJIOpPOJ, 030H, TAJIOreHkl, A30THAA U CepHAA KHCJIOTEHL,
NepMAaHTaHAT KAJUA | ap.

O,ILH.B.K'D CAMBIM CHJABHBEIM M3 M3BECTHLIX OKHCIHTEIEH B
BOCCTAHOBUTE/NEH ABIAeTCH BJIEHTPH'-IECKHﬁ Tok. OH BOC-
CTAHABJIHMEBAET Jla)Ke IIEJOYHEIE U IENI0YHO3eMeILHEIe Me-
TAJIIBI M AMIOMUHHI M3 UX COEAUHEHUI U OKHCIAAET aarxke
HOHBI I'aJIOM'eHOB H KHCJIOpOIOA H3 HX CGE,I[HHEHHﬁ a0 mmpo-
CTBIX BEIIeCTB.

.‘

CTAHOBHTEJILHBIE PeAKIHH, NOpPOTeKalIlne HAa
ANMEKTPOIAX NPH HPOX0MHIAEHHH SJeKTPHYECKOT0
TOKa Yepe3 PAcIlJIaB HJIH PACTBOP 3JeKTPOJINTA.

’ SJIERTPOJ'IHH-OM Ha3bIBAKT OKHCJIHTEeJIBHO-BOC-

SHAKOMCTEO C JIeKTPOMH30OM MbI H HAYHEM C AJeKTpO-
JIM3a PACIJIABOB 2JIEKTPOJHTOB,

[Ipu nnaBieHHH SJIEKTPOMUTEI PacnajaloTcs HA MOHBI,
TOJIBEQ B OTIHYHE OT HOHOBE B BOIHBIX pPACTEOpDAX TaKHe
HOHBI He ruapaTupoBansl. [IpH nponyckaHuu ajieKTpHde-
CKOr0 TOKA Yepes PaciljiaB MOHBI HANPABIAAKTCHA K IPOTH-
BOIMOJIOALHO 3apAMeHHBIM 3JIEKTPDOJAM H DA3IPDHMEAKTCH HA
HHX.

PaccMoTpuM 2JIeKTPOJH3 paciliaBa XJIOPHJAA HATPHA.
B pacnnage aTa cosib AUCCOITHUPYET:

NaCl=Na*+Cl".

KaTHoHBl HaTpMA HANpaBIAwTCA K Katoay (orpuia-
TEIBHOMY NOJHCY HCTOYHHMKA TOKA) B DaspiaMXawTcd Ha
HEM, T. €, BOCCTAHABIMBAIOTCH:

Na* + 1& — Na®,
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XIopuI-aHWUOHBI HATIPABJIAKTCA K aHOAY (MO0 HUTEeNb-
HOMY IIOJIIOCY HCTOUHHMKA TOKA) H paspAKalTcsa Ha HEM,
T. €. OKHCIAITCH:

2C1- - 2¢ — Cl.

Hrororoe ypapHeHHe 3JI€KTPOJN3A pPACIJIABA XJIOpHIA

HATPHA:
2NaCl(pacnas) ——==— 2Na + Cl,.

CxeMaTHM4YHO 3TOT Ipolece MNpeJcTaBJIeH Ha PHCYHKe
110. UMeHHO TAK B NPOMBINLIEHHOCTH HOJYYAIOT IEI0-
HbIE H H.IIIE.!J'ID‘-IHDEIEMEJII}HHE MeTANJBI, 4 TAKMEe IaJloreHbl.
Brniepeble MCHOJB30BAJN BJI€KTPOJH3 AJA MNOJYYEHHSA 3THX
MeTaslnoB aHruiicknii xumuk I'. aen.

AKTHBHBEIE MeTAJJIBL IIOJIYYAIOT HEe TOJNBKO U3 coJeil, HO
TAKME M U3 PACILJIABOB APYIUX COeMMHEeHNIT, HAIIPDHMED OK-
CHIO0B. TEI.K, MHDOB&H AITKNMHMHHEBAA HDOMHHIJIEHHGGTB
HCIOJB3VET IIJIA NPOU3BOJCTEA 3TOI'O MeTaJlJia DﬁEBBD}i{.EH‘
HEIe DOKCHTEL.

OxcHj allOMHUHUA HMeeT -
ATOMHYIO KPHCTALIHUYECKYIO T 2
pemé-gny H ABJAAETCA YPes- p.. ... w6 NaCl
BbhIYAaHHO TYVIOILJIABEHM Beé-
niecreoMm. Ioaromy nonyge- — % 1 -
HUE M3 Hero AaJIOMHHHA "
M3HAYAJBHO OBLIO OUEHB J0- ==
porum. Ha Ilapuscroil Bbi- \
crapke 18585 r. amoMHHHN

o
NeMOHCTPHPOBAJICA KaK ca- 9 o
MBIH peagkuid wmertann. On o
CTOMJI TOTZAA YYThH JH He B o0 s

10 pas nopo:xe zomora.

|
Hemuorum bosee cra Jer I e
HAZAJ AMEPHUKAHCHHI CTy- {
nenr-xuMur Y. Xoun wu i -
dpaHOY3CKHIT  MeTaNIVpPr .I Karox

I1. Dpy orkpslan, uTo 0bea- {
BOKEeHHBIE OOKCHUTHL (MM -

IIMHOZEM — OKCHJ AJTIOMH- Anog

HudA (puc. 111)) MOKHO pac-  Pye, 110. Cxema VCTAHOBKH
TBOPHTE IIPH 950 °C B pac- nmA sneKTPOIH3A PACIIIABA
MAaBJeHHOM KPHOJHTE MW XI0pHja HATPUA
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Pue. 111, Boxenr

34TEeM NYTEM BJEHTPOJM3A
BBIIENUTE U3 HETO ANHMUHMINA
(puc. 112). Meron Xonna—
Jpy caenalsl BOZMOKHBIM IIPO-
MEIILJIEHHOE MTOJIVUYeHHe AJIH-
MHHHUHA.

Bropo# Tun anekTpoamaa,
HCIOJIBL3YeMOT0 B TPOMBIII-
JIEHHOCTH, — 3TO0 BJIEeKTPOJIH3
pPACTBOPOB.

B srom nponecce npuxo-
JUTCH YVHYHUTHIBATE HE TOJBKO

Teé HOHEI, HA KOTODLIE JHCCOLIMHPYeT 3JeKTPOJHT, HO TaK-
e M MOoHBI, ofpasyioliuecd IpHU oYeHb HEe3HAUHTeIbHOMN
JHCCOOHALIIMH MOJeKYJI BOIBI:

H,0 — H* + OH~.

Puc. 112, Cxema yeTaHOBKH A5 DPOMB MIJIEHHOTO HOAVYeHHA aJIi0-
MHHHA: | — AMEeKTPOMHUT — pPACILIABISHHBIN KPHOMHT ¢ fobaBrRaMi
@TD]’JH,EI;OB KAJBIIHNA M AJIOMHHHA I:,D,J"IE CHHUMEeHHA TeMIIepaTypPhl
IJABJIEHHA) M OKCHJ AJIOMHHHA (JoDaBIAIT NepHOAHYECKH);
2 — YronsHBIH KaToN; J — YrolbHBIH aHoN; 4 — KopKa M3 3a-

CTHIBIINETD OKCHIA AMTKMHHHAA,

BAIUINAKINAA PACILTABIeHHEBIH

AMIOMHUHHH 0T OKHCIEHWA; 5 — CTAJNLHAA BAHHA; 6 — OTGIJ]J pac-

NIaBMeHHOTD ATKMHHHA
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PaceMOoTpHM 2JIeKTPOJHM3 pPacTBOpa XJOopHia HATPHA
(puc. 113). Ha katoa B aToM cJayvdae oTupasaTes HoHsl Na*
u H*, na anogq — Cl- 1 OH . Ha karoje NpoOHCXOAHUT BOC-
CTAHOBJEHHE KATHOHOB BOJIOPOJIA, HA AHOJIE — OKHUCJIEHHe
XJIOPUI-AHHOHOB, 4 B PACTBOpPE OCTAHYTCHA HATHOHBI HA-
TPHA H THAPOKCHI-aHHOHBI. CyMMapHOe ypaBHeHHE pac-
CMOTPEHHOr'O IIpolecca:

2NaCl + 2H,0 —22eK780ms_y 9NaOH + H,T + CL,™.

CrnemopaTe/ibHO, NPOAYKTAMH B3JIEKTPOJH3a pacTBOpa
XJOpHIA HATPHUA ABIAKTCA BOLOPOM, XJOP M MHAPOKCH
HATPHUA.

Ilna onpeneneHnud NPOAYKTOB 3JIEKTPOJIH3a BOJHLIX pac-
TBOPOE 3JEKTPOJUTOR CYIIECTEVIOT CJAeIVIONIUe ITPABUIIA.,

1. lIpouecc HA KaTOAE 3ABMCHUT He OT MaTepHaJa KaTo-
na, 13 KOTOPOr'o OH cllejlaH, a OT MOJOMKeHHA MeTasia (Ka-
THOHA 3JIEKTPOJHUTA) B 3JIEKTPOXMMHUYECKOM DAAY HANpDA-
#EHHI, IPH 3TOM €CJIHN:

1.1. KaTHoH 2JeKTPOJHUTA PACIIOJNOMEeH B HadajJge psaaa
HATIPDAMXKEHUH (D0 aNHMHUHHAN BKJIKYHTENBHO), HA KATOIe
HIET MpOIlece BOCCTAHOBJIE- Cocyibi ans
HHA BOOBI {Bbl,ﬂ,BJ‘I.HET(:H BO- chopa raszos
nopox H, ™). Karuonsr meran-
Ja He BOCCTaHaBJIHMBAWKTCH,
OHM OCTAIOTCH B pacCTBOpe.

1.2. KaTuoH saekTpouTa
HaXOAUTCH B PALY HANIpAAe-

HHUA Me:XAy aJllOMHHHEM H [ Pacrrop
BOJOpOOOM, TO Ha Karojie XI0pHAA
HATpHA

BOCCTAHABJIHEBAKOTCH 0OgHO~
BPeMeHHO ¥ MOHBLI MeTaJsla,
¥ MOJIEKYJIBI BOJABI.

1.3. KaruoHn anekTpoauTa
HAXOAWUTCA B PAAY HANpPAIKe- /
HUH mocjye BOAOPOAA, TO HA  Yronnmme
EaTole BOCCTAHABIHBAKTCH BNEKTPOAE
KaTHOHLI MeTaJjla.

1.4. B pacrBope comep-

FHarcHa HKATHOHBI pPa3HBIX
MeTaJJIOB, TO CHAYAJA BOC-
cTAHABJIMBAeTCA KATHOH Me- Pmc, 113, Cxema yeraHOBKH A1A
TB.I[.T[E[, CTDHI.T_I'EI"D B DH.II.F HA- ANMEKTPOJIH3A PACTBODA XJIODHIA
an}HEHHﬁ HPEBEE. HATPpHA B JIEGO[]&TGPHH

-~

Herounnk Tora
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Z. llponece Ha anoae 3aBHCHUT OT MaTepHUasa aHoJda U OT
MNPHPOALI AHHOHA.

2.1. Ecnau anod pacmeopaemces (:xeneso, NUHK, Melb,
cepedpo M BCe METAJLIIBI, KOTOPHIE OKHCIAITCA B IIpolLecce
3JIEKTPOJIN34a), TO OKHCIALTCA MEeTAJLT AHO/LA, HECMOTPHA HA
NpHpPOAY AaHWOHA.

2.2. Ecnmu anod He pacmeopsemcsa (ero Ha3bBIBAKT
MHEPTHEIM — rpadur, 30J0T0, IJIATHHA), TO:

a) IIpH 3JIeKTPOJIN3e PACTBOPOB COJieil OecKuUcIopodHbLx
kucaom (kpome ¢pmopudos) Ha aHOIE UAET NPOLECC OKHC-
JIeHNA aHMOHA;

0) nIpu aneKTpOJH3e PDACTBOPOB cojiell kucaopodcodep-
Hrawux Kucaom u hmopudos Ha aHO/le HIET IPOIecce OKHC-
JIeHMA BOABI (BBLIBNAETCH DET}. AHWOHBI HE OKHCJIAKTCH,
OHM OCTAIOTCHA B PACTBOPE;

B) AaHHOHKI 110 UX CNIOCOOHOCTH OKMCJATHCA pacnojara-
IOTCA B CJIeAYIOUIeM NIOPAJKe:

I~ Br- 8% ClI- OH- S0% NOjz F-.
BoceranoepurensHas aKTHBHOCTE
{cmocoGHOCTE OTHABATE 3J1eKTPOHEL) VMEHBIIIASTCH

Fa

B NpOMBINLIEHHOCTH 3JIeK-
Bozopoa RAciopor  pponma maxogur mmMpoKoe
S i npUMeHeHHe:

@ s« JUIA TMOJAVUEeHHA [Ie0d-
HBIX, IEJIOYHO3eMeJTbHBIX Me-
TAJAJI0OB H aJJIDOMHHHA,;

« N TONYYEHHH rajore-
HOB, BOAOPOJAa M KHCJIOPOAA
(puc. 114);

* [ONA HaHECEHUA MeTaJ-
JHYeCKHX HﬂKphITHfI Ha 1no-
BEPXHOCTh M3JeJHil — HHKe-
AUpPOBAHHE, XDPOMHUPOBaHHUE,
gonoueHne (obiee HasBaHMe
TAKMX IPOLECCOB — 2AAbBAHO-

2 \ cmezua);
Bﬂ;liu VronsHbe * JJIA H3roToBJeHHA pelib-
¢ pobasietnen siaextpoibl  e(DHBIX METAJIHYECKHX KO-
i nnii (zanbeanonaacmura);
Puc. 114, aexrpoana * AaA OUHMCTEHM LIBeTHBIX
BOJILI B 1A00PATOPHBIX MeTaJIOB OT IpuMeceil (pagu-
VCIIOBHAX HUPOBAHUE).
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1. OKHCIHTEIBHO-BOCCTAHOBHUTEIbBHBIE pPeakIHH,
2. Crenens okucaenus snemenros. 3. [Ipasuaa onpe-
JeJIeHHS CTeleHeil OKHCIeHHA 3eMeHToB. 4. OxHeaH-
Tellb H BOCCTAHOBHTENHh, OKHCJIEHHEe H BOCCTAHOBJIe-
HHE. 5. JIeKTpoaus. 6. IJeKTPpoaIHs paciaBa XJI0pH-
na Hatpua. 7. [loayuerne amomuanA, 8, dneKTpoans
pacteropa xjaopuaa narpus. 9. IlIpumenenne snexTpo-
JH3A B MPOMBILLIEHHOCTH,

- (EE R R EE RS R EEEREEREEREEEERESEEEEEEEEENEERENERSENRHNHSEHSH}..]

0900 %" %0 00 O

1. JlajfiTe XapakTepHMCTHKY peakIHM oxcuaa skenesza (III) c
AJHOMHHHEM 10 BCeM HaydYeHHBIM NPH3HAKAM KJaccHuKa-
IIMH peakIHil.

2. PacemorpuTe B3auMoiecTEHE METAHA € XJIOPOM € MO3HILHH
OKMCAeHHUA-BOCCTAHOBICHNA.

3. OxapakTepHayiiTe OKHCINTEILHO-BOCCTAHOBHTEIBHBIE CBOI-
CTEA KHCIOPOZA B PEAKIHAX ¢ OIPOCTEIMH H CJOMHEIMH EeIe-
CTBEAMH. 3aHIIHTE YPABHEHHA PEAKIHH H PACCMOTPHTE HX B
CBETE MIPOIECCOB OKHACIEHHA-BOCCTAHOBIEHHA.

4, IToyemy asor B aMmmMuake NH, npoaeageT TONLKO BOCCTAHO-
BUTEe/NLHEIE CROMCTEA, a B azoTHOH kuenore HNO,; — ronsko
OKHCAHTeIbHEIE?

5. Iloarorosbre coobllenne Ha TeMy « BoaHMKHOBeHHe M pas-
BHTHE AMIOMHHHEBOH NPOMBIILIEHHOCTHS, HCIOJL3YA BO3-
moxscHocTH HaTepuera.

6. OxapaxrepuayiiTe HHTErPHPVIOIIVIO DOAbL AMIOMHEHHEBOTO
NIPOH3BOACTEA B MHPOBOM 3KOHOMHYECKOM NPOIEcce ¢ IIOMO-
b0 MOATOTOBISHHON TPe3eHTATHN.

7. HazoBuTe NPOAYKTH 2JeKTPOJIH3A PACTBOPA M PACILIABA:
a) xmopuga mean (11); 6) pacreopa cyabdara memn (11).

8. IMepeuncauTe npeamersl AomMainHero obuxona u obopymo-
BAHUA KBAPTHPEL, IPH H3rOTORJIEHHN KOTOPLIX DBLIH HCHIOMb-
Z0BAHBI MAJLBAHOIJIACTHEA M MAJLBAHOCTEI A,

9. HE]_JEHI-’I{!.}IHTE OeTaIl ABTOMODHIA, npH HIroTOBJASHHH KO-
TOPLIX HCIIONB3VIOTCH FANBBEAHOIIIACTHEA H TrAITbBBAHOCTEINA.



I'maBa TpeThbA

BemecTBa M MX CBOMCTEA

§ 20 MeTannb:

CrpoeHHe aTOMOB U KPHCTAJLJIOE MeTAJJIOB ObLIO JOCTA-
TOYHO NOAPOOHO paccMOTpeHO B nepBoiH rnase «Crpoenue
BelllecTBA», TAK e KaK MX (pU3HUecKHne CBOICTEA M HEKO-
TOpbIE CILJIABLI. ]].UJI}"—IEHHE" MEeTalIJoB H MHOI'HEe XHMMHYe-
CKHE CBOHCTBA META/LJIOB XapAKTEepPH30BAJHCE BO BTOPOH
rnase «XumMHueckne peaxiuus, [losromy magum obnpmii
OUYEpPK XHUMHYECKHX CBOHCTB METAJLIOB.

B'TH CBDﬁCTBEl MOMCHO OXapaKTepH30BATH BhIDaXeHHeM:
8Ce Memaibl NPOAEIANOM MOAbKO 60CCMAHOSUMENbHBLE
caolicmad.

B3aumoneHcTBHe MeTAJNJIOB
¢ HeMeTaJJIaMu

Tak Kak MeTaNbl ABIAKTCA BOCCTAHOBHUTEIAMM, TO OHHI
OTOAI0T CBOH 3JIEKTPOHLI HEMETAJLJIAM, KOTODEIE, PA3VMe-
ercs, MPOABIAKT NPH 3TOM OKHCJWTeJILHEIE CBOMCTEA.
B peayaesrare obpasyiorcesa OMHADHBIE COeIMHEHUA, HA3BA-
HHUA KOTOPBIX (DOPMHUPVIOTCA M0 eJHHOMY IDHHITHITY:

—_— o
«HeMeTaJJIn/[» + «MeTaJual» (c. 0., eCJIN NepeMeHHa).

MeTannkel B3aMMOJEHCTBYIOT ¢ TajJloreHaMH ¢ oDpasoBa-
HHEeM cojieif, HoToOMY IIocJeHNe TAK H HadsIBAKT — raJore-
HbI, T. €. e¢poxgawiue coaus». Hanpumep, moBapeHHYIO
COJbE MOMHO DOJVYUTE B3AUMOAeCTEHEM HATPHA ¢ XJI0POM:

0 0 +1 -1
2Na + Cl;= 2NaCl.

B ronbde, HANTOMHEHHOH XJI0POM, KPACUBO BCIBIXHUBAKOT U
CrOpalmT KPHCTALIHKH M3MelbYéHHOH cypbMEl (puc. 115),
obpasysa npu aToM cMech XJao0puaoe cypemsl (I11) u (V):

64
-~



U 0 +d =1
2Sb + 3Cl, = 2Sb(Cl,,
0 0 5 ~1
28b + 5Cl,= 2SbCl;.

AnOMHHHMI ¢ MOJ0OM H ¢ cepoil B3auMOJeicTBYeT B IIPH-
CYTCTBHH BOJbI.

XapakTepHsyd oTO CBOHCTEO METAJLIIORB, CJeIVeT IOTYePK-
HYTh, YTO B ¢Jy4ae IepeMeHHOIl CTeleHH OKHCJIeHUs Y Me-
TaJlJ1a MPOAYKT €ro B3auMOAeiicTBUA ¢ HEMeTAJLJIOM 3ABHCHT
OT OKHMCIHUTENLHBIX CBONHCTE nmochaenHero. HHHPHMEP, IIpH
B3aHMOJIelICTBHH »KeJesa ¢ cepoil obpasayerca cyashuy xe-
nesa (II),ac xnnpom — xnoppm seneaa (I11) (puc. 116):

0 F2-2 ra -1
Fe + S = FeS, 2Fe + 3(312— 2FeCl;.

Kucnopoa — akTHBHeHIIMI HeMeTAJJI — HUI'PAeT TaAKYIO
BAJKHYIO pOJb B XuMuu, uro eenurwit [1. M. Menneneers
npegvcMoTpes AJA BRICIIHX OKCHAOB cllelUalbHYVIO rpady
B cBOeil Tabnuie.

IIpu BzaumMogedicTBMHM ¢ KHCJAOPOAOM MeTAJJbl o0pasy-
IOT pa3jJH4YHBIEe OO0 COCTABY HNPOAVKTHI: OKCHABI, 4 TaKKe
nepokcuasl. [lonydyenHbsle B peaysibTaTe TAKHX peakiiui
OKCH/bLI MNPOABJIAKT HIM OCHOBHBIE, HJH am(poTepHbIe
cBOlicTBA.

Hanpumep, npu ropeHnn
JUTHA W Marausa obpasyioTres

UCHéBHbIE DHCH,[[bI.
+1 -2
4L1 + 0, =214,0,
0 2 -2
2Mg + 0, = 2MgO.

Puc. 115. l'openne cypbMEl Puc. 116. BaanmogeiicTene
B XJI0pEe FHENIesa ¢ XJI0OPOM
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Ilocnepnasa peakmusa co-
HNPOBOMLAETCH  BhIeJIEHHUEM
TAKOr0 APKOro cBeTa, 4TO HC-
NOJL30BAJIOCE NEPBRIMH (ho-
TorpadaMi B KA4eCTBE BCIIbII-
KH IIPpH CBEMKE (COBpEMeHHEIE
(pororpaihbl HCIIOIB3VIOT AJNEK-
TPOBCIHBIIIKY).

AnwMHHHMI cropaer #Ap-
KHMM, OCJeNHTeJLHEIM [L1aMe-
HEM, a [IOTOMY B IMOPOIIKe
NPHMEeHAeTCA B Ka4ecTBe KOM-
MOHEHTA 3AMHIATEeNbLHLIX pa-
Ker, (peillepBepKoB, CAJIOTOB,
OeHraIbCKHX OTVHEH W Apyrux
MHPOTEXHHYECKHX  CpeJICTB
(puc. 11’?}'

0 +3 -2

4A] + 30, = 2A1,0;.

Meneszo cropaer B KHcI0Opoje ¢ ob6pasoBaHHEM OKCHJIA

+2 -2 +3 -2
Fe,0,(FeO - Fe,03) — ’eneanoil OKaluHbI:
0 0 +2,43
aFe + 202 e F’E304.

Harpuii npn BzanMojaelicTEMN ¢ KHCJIOPOA0OM obpaayer

HE OKCH/I, a IepPOKCH/L:

Puc. 117. Topenwe anwomMmu-
HHA — OCHOBA MHPOTEXHHYE-

CEHX CpeJICcTB

0 0 i1 -1
2Na + 02 = Nﬂzoz.

IT0 BEHIeCTBO — NEPOKCHI HATpHA — o00A3aTelbHBIH
XMMHUKAT Ha OopTy NOABOAHOMH JOAKH HJIM KOCMHYECKOI'O
Kopabnd, Tak Kak obaagaer crnocoDHOCTBIO pereHepupo-
BATh KHCJIOPOJ U3 VIVIEKUCJIOrO rasa:

2Na,0, + 2C0, = 2Na,CO4 + DET.
Oxcng HATPpUA MOMKeT ObBITH ODOJYHEH [NPH NPOKAJTHABA-

HHH MMepoKcHa HATPHUA C HﬂTpHEM'
+1 -1 +1 -2

Na,O, +2Na—2Na ,0.

B3zaumoneMcTBHe MeTAJNJIOB C BOXOH

IIpu OOBIYHEIX VCIOBHAX SHEPIrHYHO B3aMMOAEHCTBYIOT
C BOROﬁ IeJOYMHBIE M IEJOUHO3eMeJIbHBIe MeTaJJbI, npn
aroMm 00pasyoTceAa MENOYs U BOAOpoOa (B IIOJHOM COOTBET-
CTBMH ¢ HASBAHUAMHM IIOATPYVIII).
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CropocTs XMMHYeCKOil peak-
IIHH MeJIOYHBIX METAJLJIOB C BO-
0 3aBUCHUT OT IIPHPOILI METAJ-
aa (em. pue. 104). Brnigensao-
mUHeCA BOAOPON B peakinum ©
JIUTHEM MOMHO cobpaTh, HAKPBI-
Bas MeTaJn npobuproil, HO HH C
HATpHEM, HH ¢ KaaiweMm noaob-
HBIIl ONBIT NPOJENIATE HEeNb3sd,
TAK KAaK BOAOPOI BblIIedseTcsH
O4YeéHb aHTHBHO H MOMEeT 3aro-
perbea. B arom ciyuae BoaMo-
JHEeH BAPLIB M BeIGpOC IIETOUH:

0 +1 +1 (1]
2M +_2H20 =2MOH + Ha, Puc. 118. BaanmogeiicTeHe
| 2 9 KANLI[HA ¢ BOJOH

(M — menouyHOH MeTaJu).

AHaJOrHYHO MOMKHO MNOAyUIHTE 1 coﬁ;}aTb BOJOpOO H
B PEAKIIHH KANBITUA ¢ Bogoi (puc. 118):

0 +1 +2 0
2Ca + 2H,0 = Ca(OH), + H,.
|2 T

B3zaumoaeiicTeHe MeTaJJIOB
C pacTBOpaMH KMCJOT

CnocofHocTs METAJLIOB B3aMMO/AECTBOBATE C© pacTeopa-
MH KHCJIOT H CleIVIIHe CBOHCTBA METAJIJIOB BEITEKAIOT U3
HX MNOJOMEHHA B JJIEBKTPDOXHMMHYECKOM DpAOY HBHPH.}KEHHﬁ:

K, Ca, Na, Mg, Al, Zn, Fe, Sn, Pb, (H;), Cu, Hg, Ag, Au.

MeTaniasl B3aHMOAEHCTBYIOT ¢ PACTEOPAMH KHCJIOT IIPH
coOII0IeHNH PASA VCJIOBHIL:

*» METAJJ DOJMEeH HAXOIWUTHCA B DALY HANDAXKEeHHH Je-
EEe BOJA0POaAa;

* B pe3yJIbTaTe peakIlHM JoJKHA 00pa3oBaThcA pacTBO-
puMadA CoJb, TAK KAK B IIPOTHBHOM CJy4Yae OHA MOKpOeT
METAJJ OCAAKOM ¥ JOCTYI KHCJIOTHEI K MeTAJJIY IpeKpa-
THTCH;

« LA 3THX PEAKIHH He PeKOMeHAyeTCH HCII0JAb30BAThH
L[eI0YHEIe MeTAJIEL (novemy?);
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« no-ocoboMy Ba3aMMOJeii-
CTBYHKT C MeTaLTaMH KOHIIeH-
TPUPOBAHHAA CEpPHAA KHCJO-
Ta H A30THAA KHcIaoTa Jroboil
KOHIIEHTpAI[HH.

Hanpumep, xXopoimmo 3Ha-
komaa Bam peaxnua I. Ka-
BeHIHITAa, KOTODPYVE) MLI OIIH-
chIBAEM paHee:

0 +1 +2 0
Zn + 2HCl = ZnCl, + H,,
2; ‘T

COJIAHAR  XJIOpH]L

Puc. 116, Honé KHCJIOTA  [MHKA
He. . IIpubo

HH]JIGIIJKHH[B).. MEﬂ}ReHHuﬁ Zn® + 2H* = Zn®" + HJ.
JIIA TIOJIVIeHWA BOJOPO/IA: IiA MOJNYYeHHA BOHOPOAA
i, T :D'Jﬁgiz:‘xmnum_ IO 2TOH peaKkiui palHoHAaIb"
5§ rasOOTBOTHAR Tp}:ﬁlia; Hee HCIIOAL30BATE He anmapar
4 — aamw: Kunna, a npubop Kupromgn-
§ — rpaHyisl LHHKA; Ha (puc. 119).

6 — pesHHOBOe KOJABILO AHaJIOrMYHO IpOTEeKaeT pe-
AKIHA MeTAJNJIOB M C OPraHH-

YeCKEHMMH KHCJIOTaAMM:

+1 0 +2 0
2CH,COOH + Zn — (CH,C00),Zn + H,,
T _2e
VKCVCeHas AILETAT
KHCJIOTa IIHHEA

2CH;COOH + Zn — 2CH;COO™ + Zn2* + HY.

HEKDT'DPHE oprasdYecKHe coeITHHeHHMA NPOABJIAKT CJia-
Oble KHUCJIOTHBIE CBOIiCTBa, a noTomy aaaumoneﬁc'rnym'r c
meJ0YHBIMH MeTaJLJIaMH.

+1 ] +1 0
2C,H,0H + 2Na — 2C,H,ONa + H,,
T _2e
ATAHOI ATHIAT
HATpHUA

+1 0 +1 0
T 2é

theHOD teronAT
HATPHA
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BazaumogencTBHe MeTAJIJIOB
C pacTBOpPaMH COJIei

MeTannel B3aMMOJEHCTBY-
IOT C PACTBOPAMHM COJIeil mpu
cobMIOIeHUN PANA VCIIOBHIH:

* MeTAJUI JIOJIJKeH HaxXo-
IUTHLCSA B DALY HANPAXKeHHit
JeBee MeTaslna, 00pasyoIilero
COJIb;

« B peayJbTaTe peaxiuu
NoJ3HA 0DpPa3oBATHECHA PACTBO-
puUMas CoJib, TAK KaK B HpoO-
THBHOM cJydae OHa TMOKpOoer
METAaLI OCAAKOM M [JOCTYI
COJIM K METAJLIY IPeKPaTHTCH;

* LA 3THX peakliuii He pe-
KOMEHAVeTcA MCI0JAb30BATH
IIeJIOYHLIE MeTAJIbl (noye-

My?).
Hanpumep:
0 +2 +2 0 Pue. 120, BsanmogeiicTene
Fe + CuSO,. = Fe SO,l + Cu, MeH ¢ PACTBOPOM HHTPATA
Fe® + Cu?* = Fe?* + Cu® cepebpa
(cm. puc. 98).

Ha pucyrre 120 noxkasaHa KpacHBad peakilisa saMelle-
HUA MeJibI0 cepefpa M3 pacTBOpa ero coJIu:

0 +1 +2 0
Cu + 2AgNO3; = Cu(NO3), +2Ag,
Cu® + 2Ag* = Cu2t + 2Ag0.

MeraaixorepMus

Hexoropele akTHBHBIE MeTAJJILI — JIMTHII, Mar#si,
KAJMBIIHI, AJHMHHEANE — cnocoDHBI BEITECHATE APYVIHe Me-
TAJlJlbl H3 HX OKCHIOB. BT‘D CBGﬁGTBD HCHDJI]:E'_VIDT AJIA 110~
JYYeHHA HeKOTOPBIX METaJl/IOB, a TaKKe JJfA H3roTOBJe-
HHA TePMHTHBIX cMeceif. Tak, XpoM HOJAYYAKOT ¢ IIOMOILIBIO
ﬂ.JIIOMHHDTEpMH.H:

0 +3 +3 0
2Al1 + Cr203 T A1203 + 2Cr.
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Kopposua merajjaos
H C1IoCco0BI 3a1IMTHI OT HEé

«Pixa ecr ;Kenezo» — IVIACHT pPycCKasa HapoaHas IOro-
BOpKa. P:xkapuMHA, KOTOpas NOSBIAETCH HA MOBEPXHOCTH
CTANLHEIX M YVIYVHHBIX HM3JAeJIHH, — 23T0 ApPKHI npumep
KOpPPO3HH.

Koppoaueii (ot nat. corrodere — pasbeaTs) HAZLI-
BAKOT CAMOIIPOM3BOJILHOE PA3pYIIeHHe METALIOB H
CILTABOR IO BIMAHUEM OKDVHAIONIEH cpenbl.

¥ noara B. Illehrepa ecTh 0ueHb 00pasHbIe CTPOUKH!

Koppoans — pelkas Kpbica,
I'peizéT MeTanIHYeCKHIT JTOM.

Esxeronso n3-za KOppos3HH paspyllaeTcsa OKO0JIO YeTBep-
TH BCEr0 IIPOU3BEEHHOT0 B MUpe xene3a, OQHAKO He TOJb-
KO NoTepda MeTaJlJIOB, HO M IIOPpYA H3rOTOBRJIEHHBIX M3 HHX
HEHE‘.TIHﬁ Oﬁx'ﬂ'ﬂ.HTCH OUeHE J0poro. 3&TpﬂThl Ha peMoOHT
MY HA 3aMeHY IeTajlell cyIoB, ABToMODUIEH, annapaTyphbl
XMMHYECKHMX IIPOM3BOJCTE, NPHOOPOB H KOMMYHHMHKAIIHI
BO MHOI'0 pas IPeBLINIAKT CTOMMOCTE METAJLIA, U3 KOTOPO-
ro OHH U3r0OTORJIEHEI.

Kopposusa BhisniBaeT cepbhésHbIE 3KOJOMYECKHEe I10-
caeacTBHA. ¥YTeuka rasa, HedTH 1 JpyruX ONacHbBIX XHMMU-
YeCKHMX MNPOAYVKTOB M3 paspylieHHBIX Koppoaueil Tpy6o-
IIPOBOAOB IIPHBOJHT K 3arpAsHeHHIO OKpY:Kaluieil cpeibl,
YTO OTPHIIATENIBHO BIHAET HA 3M0POBbe U MMH3HBL JIOJIeH.
HOHHTHO, novyeMy Ha 3alllHTY MeTaJIJIOB H CILJIABOE OT KOp-
PO3HH TPATAT OOJbIINE CPeJCTBA.

Koppoauw meTanioe M CIIABOE (MX OKHCJIEHHE) BHI3bI-
BAKT TaAKHEe KOMIIOHEHTEI Oprmamu;eﬁ cpelsl, KAK BOJA,
KHUCJIOPOJA, OKCHABI VIJIEPOOA W Cephl, COAep:KAllHecd B
BO3/IyXe, BOJIHEIE PACTBOPEI coJeil (MOpCcKaa BOJAa, TPYHTO-
BhIE& BOJIBI). OTH KOMIIOHEeHTEI HellocpeJCTBEHHO OKHMCIAKT
MEeTAJLJI — NPOHCXOANT XUMUYECKASA KOPPO3UA.

Hamge Bcero KOpposuH NOJBEPralwTesd H3JeNA U3 JKeje-
3a. OcobfeHHO CHIBLHO KOPPOAHDPYET METAJ BO BIAXMKHOM
BO3JIVXE HJIH B BoZe. ¥ IPONIEHHO 3TOT NPOIECE BRIPAMKAIOT ¢
IMOMOIIEIO CJIEAYIONIero YypapHeHH s XUMHYeCKOH peakiinm;

4Fe + 30, + 6H,0 = 4Fe(OH),.
770



AUMHUYECKH YHCTOE Melle20 [I0YTH He Koppoaupyer. BMme-
CTEe C TEM TEXHHUECKOE JKele30, KOTOPOe COMEPIKUT Pasauy-
Hbl¢ OPHMECH, HANDHMED B 4YI'VHAX H CTANAX, DIKABEET,
TAK KAK OJHOHI N3 IPUYKMH BOSHUKHOBEHUA KOPPO3UN HBJIA-
ETCH HATHYHE IPUMeCceil B MeTAJLIE, €70 HEOTHOPOIHOCTh.

XHUMHYECKYIO CYIIHOCTE KOPPO3HOHHOTO Hpoliecca JJIs
ATOr0 CAVYAA IOKAMEeM Ha cleAyioleM npumepe. Ecian asa
PASJIMYHEIX MEeTAJJA, HAXOAANIMXCHA B KOHTAKTE MeXIV
coboil, ONVCTHUTE B BOJHELM PACTBOD 3JeKTPOJMTA (B peaib-
HBIX YCJIOBHAX 3TO, HAIPDHMED, TPYHTOBBIE BOJABI, CKOHIEH-
CHpPOBAHHAA Bjara ma armocoepsi), To Merann Donee ak-
THBHBIH, PACTOJOMEHHBIH B JJeKTPOXHMHYECHKOM pALY
HANpsKeHHH JeBee, OyJer paspyliaTbcf, NpejoxpaHas
TeM CAMBIM MeHee aKTHBHBIN MeTas oT Koppoauu. Hampu-
MEp, IPH KOHTAKTE JKejle3da ¢ MeJbio B BOAHOH cpele #ee-
30, Kak Dojiee AKTHEHBIN MeTaJJ, OVAET NOCTENEHHO pac-
TEBOPATHLCHA, IIEPEX0AA B BOAY B BHIE MOHOB xenesa. Ilpn
3TOM DJIEKTPOHEI, BLICBODOJMBIINECA W3 ATOMOB JKeJjeaa,
nepeiyT K MeH 1 Ha e€ IIOBePXHOCTH COSIUHATCH ¢ HOHA-
MH BOJAODPOOA, BBIASJIHMBINIMMHWACH H3 KOMIIOHEHTOB HDﬂHGﬁ
cpelibl (HapUMep, CePHOM WM APYIHUX KHCJIO0T; BaM, ode-
BHIHO, HMEBECTHO TAKOE BhIpaKeHHME, KaAK <¢KHCJIOTHEIE
HOMAN ). IDTOT IACKMPOXUMUHECKUD Rpouecc MOMKHO
IpegcTABUTEL TAK:

Fe — 2¢ — Fe?* (ua xeneae),
2H* + 2¢ — HY (na megn),
Fe® + 2H"* = Fe?" + HY (B nonnom suze).

DKCIepPUMEHT 110 BIAMAHHUIO VCJIOBHH OKpy:Karineil cpe-
LI HA KOPPO3HID MEeTAJIJIOR IpecTABNIeH Ha pucyHKe 121,

1 2 3 1
Cyxoit - Boagyx Braxasii
BO3OVX BO3AVX
Heneanne " PacTuTensHoe Heneanne
TBO3IIH MACTO TBRO3OH
= Macno

Kpuerannuueckuil Kunauéuan JueTHAARPOBANHAA

XAOPHA KANbINA AHCTHATHPOBAHHAR BOIA

(oeviIIMTEeNE BO3AYXA) BOJA

Puc. 121. Koppoansa xkenesa B pasaiHuIHbIX VCIOBHAX
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Joisa 6opsdBI ¢ KOPPO3Hel UCHOJIB3YVIOT MHOT'O CIIocoDOB.
Hazosém HeKOTOPEIe U3 HUX.

1. Hanecernue 3auiumnblx NOKpuimuill Ha MOBEPXHOCTD
npejoXpaHAeMoro 0T Kopposuu Mertasana. Juas aroro gacro
HCIIOJNBE3VIOT MACJTAHEIE KPACcKHM, aMaJH, JAKH. It HeMe-
TAJIHYEeCKHE IIOKPLITUA JelEBsle, HO 00BIYHO HEIOJATOBEY-
Hble. Pa3 B 1Ba roja, a MHOTIA M Yalle ux Tpedyverca o0HOB-
aaTek. Tak, Hanpumep, kpacar Jiidenery banrao B [lapiixe.

3aiuiiaeMbiii 0T KOPPO3HHM METALI MOMKHO MOKPBITh
CJIOeM APYIOoro MeTaJLJIa: 30JI0Ta, cepebpa, XpoMa, HUKeNnd,
OJIOBA, IIMHKA H Op. O,D,HH H2 CAMBIX CTAPBIX criocoboe —
ATO JyMceHue, HJIH MOKPEITHE
HeJle3HOO JJHCTa CJoeM 0JI0-
Ba. Takoe xene30 HAZBIBAIOT
Oenoll Hecmbio.

2. Henoavizosanue Hepxa-
seWux cmaaeii, comep:xa-
MUX CHeMHaNIbHbIe TODABKH.
Hanpumep, <«Hep:xaBeikas,
M3 KOTOpOH H3roTaBJIHBaIOT
CTOJIOBBIE NpHOOpPBI, cojaep-
skut 10 12% xpoma u go 10%
HUKenda. B cocraB Jérkmx
HeP¥aBeIIINX CIJIABOB BXO-
JUT AJIOMHHHHA HIH THTAH.
IHHamaraur H. A. Darapuny
(ckynenrop II. Borpapenko,
apxurexTopsl . Benonons-
ckmit, @. Tlaxesckuii, 1980)
o0OMHIIOBAH MIACTHHKAMM M3
THTAHOBOTO cILiaga (puc. 122).
Ha ero rmaakoil Oaecrainei
MOBEPXHOCTH HeT HH OJHOI0
NATHRIIIIKA PXMABYHHEI.

3. Bremenue B pabouyi
cpeay, Iae HaXOAATCH MeTal-
JIMYecKHe JeTaly, BellecTs,
[ KOTOpEIe B JeCATHKH M COTHH
Pue. 122, lNamaTuuk pas yMeHbIIAT arpeccus-

10. A. T'arapuHy H3roTOBJIEH HOCTHL cpenbl. Takue Belect-
H3 THTAHOBOI'O CIIJlaBa, He BA HASBIBAKOT unzuﬁumapamu

HOABEPraliierocd KOPPO3Hi Kopposuu.
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Huaruburopsl KOppo3uMH BBOJAT B 3AMKHYTHIE CHCTEMBI
OXJAMIEHNA, B He(PTEeNpoAYKTEL H Jae BIPLICKHBAKT B
rasonpoBO/IbIL IJIA CHHMXEeHUA KOppo3un TpyD uzayrpu. na
IpefloTBPAllleHUA KOPPO3HUH jKeje3a B CePHOIl KHCJIOTe K
Heil 100aBAAIOT B KAYecTBe MHI'MONTOPA A30THYIO KHCJIOTY.

4. Cozdanue konmaxma ¢ 0onee aKmueHblM MemaJ-
JAOM — RpOmMmexKmopom. Hanpnmep, AJJIA 3AMHMThI CTAJIBHBIX
KOPIYCOB MOPCKHX CY/J0B 00OBIYHO MCIIOABAVIOT IHHK. [la
M Ha cylle MeTAJIHYeCKYH KOHCTpYKUuio (Tpydy, JIDIIL
HT. ,E[-] COEIHMHAKT C JHCTOM HJIH KYCHKOM foJjiee AKTUBHOTO
MeTanna. C aroil e 1eNsl0 K JeTANAM KOHCTPYKIIMH MO-
CTOB NPUBAPUBAIOT KYCKH ITMHKA.

1. XumMHuecKHe CBOHCTBA METAJIJIOB: B3AUMOIeHCTBHE
¢ HeMeTAJLJIaMH, BOJ0MH, PACTEOPAMH KHCJIOT H COJei,
meraxaorepmua. 2. Koppoaua mertannos. 3. Xumuue-
CKAs H NIeKTPOXHMHYecKas Kopposusa. 4. Cmocodsr
FAMHTE] OT KOPPO3HH.

1. Kaknmu ocobeHHOCTAMHE CTPOSHHA OTJIMYAIOTCA: A) ATOMBI;
0) kpucTaniel MetTannos? Kak ux crpoenne onpegenseT cBoii-
cTBa 9TOr0 Kjacca BemiecTs? Kakum oJHMM c/I0OBOM MOMHO
0XapaKkTepH30BATH XMMHUUYECKHE CBOHCTBA MeTAJLTOBT

2. Yro Taxoe sIeKTPOXHMHYECKHNI DAL HANPAAeHHAH MeTaI-
nos? KakuMu gByMsA mpaBHIaMH DAAA HANPAMKEHWH Xapak-
TEPH3YVIOTCH CBOHCTBA METAJLIOB?

3. Karue yeanosns HeoOXOAHMEL AIA B3AHMOAEHCTBHA METAI-
JIOBE C PACTBOPAMHE KHCIOTT?

4, Ra!—{.ﬂe VCIOBHA HEDﬁXD)IHMH A BBBHMQJEI;E]T!CTBHH MeTaJ-
JIOB ¢ PACTBOPAMH coaei?

5. JanuuminTe VpPABHeHHA PeaKIiHi, ¢ DOMOMIbI0 KOTOPBIX
MOHAHO OCYIIECTBHTE CAeYVIOIIHE NMPpeBPaieH A

a) HATpHIlT — DepOKCHJA HATPHA — OKCHJA HATPHA —F THI-
POKCHI HATPHA — cyIb(aT HATPHA;

0) semneao — xaopug keaesa (1I) — xnopug scenesa (11I) —
— rugpokcug s#enesa (III) — owxcupg menesa (I} — xe-
Je30;

B) KATBIHHA — OKCHJ KaJbIMA —* MMAPOKCH] KAJbIUA —
— KapboHaAT KanpUMfA —F rUApokapboHAT Kaibliua —
— KapDoHAT KalblUA — XJA0PHI KaJbLMA — KaJlbLHH.

00 0 0>
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6. Yro raxoe kopposua merarnos? Kaxme BUABI KOpposHH
pasauyarT?

7. BanMIIHTe YPABHEHUA BCEX BOZMOMKHBIX pPeaknuii, B pe-
BYJABTATE KOTOPBIX JATHH KOPPOAHPYET HA BO3AVXE.

8. Yo Tarkoe ransBaHocTerna? Kak eé mcmoasayioT LA 3a-
LIHTH METAJLIOE OT KOpposuu?

9. IloaroroswTe, HCNONBIYA BOsMosxHOCTH HHTepHeTa, coob-

meHHe-MPe3eHTAIlHI0 0 CIocofax 3allHThl METAJJIOB OT Kop-
poO3HH.

29090

§ 21 HemeTasnasl

OcobenHocTH CTpOEHHNHA ATOMOB HEMETAJIJIOE H MX KPH-
CTAJLIHYECKOTO CTPOEHUA MBI yike paceMmarpusann. Taxxe
BAM XOpOIIO 3HAKOMO ¥ SABJEHHe aJJIOTPOIHH, KOTOpoe
IJd 3JIeMeHTOB-HeMeTA/UIOB Dojiee XapakTepHO, YeM s
3JIeMEHTOB-METAJLIIOR.

Cpeau ¢pusHuecKMX CBOMCTB OTMETHM JIHIIL TO, YTO, X0-
T$ 10 CPABHEHHID ¢ METAIIaMH HEMETAIOB ropasio MeHb-
e, AJA HUX TPYAHO BRIAEIHUTL 0DInHe (pH3HMUeCKHe CBOM-
crea. Cyaure camu (pue. 123): Bogopoa, KHCJI0poa, 030H,
drop, XI0p, A30T — 3TO rasbl OpH OOLIYHBIX VCIOBHAX,
DpoM — HAKOCTh, a 60p, yriepo[ (Bce AlNJOTPOITHbLIE MO-

0 ®-

Kucnopog Bogopon Xnop Bpom

Hopn Anmaz I'padmr

Puc. 123. [IpocTeie BeniecTBa — HEMETAILIEI
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oqupuKanuM), KpemHuii, cepa, poedop, ceneH, TeLIYVP, U0,
acratr — TBépasle BenlecTBa. OKpacka HeMeTAJJIOB — TIpPO-
CTBhIX BEIIECTE OXBATBIBAET BCE IBETA CIEKTpAa: KpPACHBI
(kpacHrlit thocdop, KpacHo-OypeIi OpoM), KEnTeIIN (cepa),
3eéHbIN ((KENTO-3eNEHBIIH XJI0p), (hHogeToBLII (MOa) 1 T. 1.

TeMueparvpsl ILIABIeHUA HEMETANJIOB TAKMKE JI€KAT B
oueHb IWIUpOKOM HHTepBane — or 3800 °C y rpadmra o
—210 °C y asora, 4TO, KaK Bbl 3HaeTe, ABJIAETCA CJEJACTBH-
eM 0Dpa30BAHMA HMH JBYX THIIOB KPUCTAJLIMYECKHUX Pelé-
TOK: MOJIERYIAPHOH 1 ATOMHOM (@cRoMHUME 0co0eHHOCLU
amux munoa peuwémokx u ceéoiicmea, onpedensemvle UMU,
npusedume npumepbot).

Jliia raJloreHoB MOMKHO NPOCAeqHTh H3AMeHeHHe hHu3HuUe-
CKHX CBOICTB HEMEeTAJIJIOB B 3ABMCHMOCTH OT MX I0JI0MKe-
HuA B Ilepuoguueckoii cucreme (Tada. 5).

Ecan xuMHYecKHe CBOMCTBA METAJIOB XapaKTepHayIoT-
cfd KAK BOCCTAHOBHTEJbHBbIE, TO JJIi HEMETAJJIOB Xapak-
TepHbl M BOCCTAHOBHTEIbHBIE, M OKHCIHUTEJbHbIE CBOIi-
crBa. CnocobHoeTh HEMETANIOB IIPOABIATE TE WIH JPYIHE
CBOMCTEA onpejenseTcs UX NOJOKEeHUeM B PAAY 3JIeKTpPo-
OTPHIIATENbHOCTH:

F—0—N—>Cl—Br—5—>C—H.

oy

eKTPOOTPHIATENEHOCTE YMEHBINAESTCHA

OxucauTeIbHBIE CBOMCTBA
HeMeTaJJIOB

HaunbGonee ApKo OKHUCIHUTEILHBIE CBOMCTBA HEMETAJLIOB
NPOABRJIAITCA B peaKIHAX ¢ MeTaJl.JIaMH, O qyem l'IO,leOﬁHO
roBOPUJIOCE B nNpeakiavineM naparpadge. Hanpumep, naxe
MAJOAKTHBHAA PTYTh NPH O0OLIYHEIX VCIOBUAX COEIHHAET-
cd ¢ cepoil: 0 0 +2 -2
S + Hg = Hg S.

ITy peakIHi0 HCIOJAB3YVIOT AJA cbopa MpoauToil pTyTH,
KOTOpAaA Ype3BhIYailHO AZ0BUTA. JTOT NPOLECC HAZBIBAIOT
demeprypuszauueil (B Cpegane BeKa KaxJblil MeTasJ cUl-
TAJCHA NpejcTaABHTeIeM TOIO MJIH MHOT'O HebeCcHOro TeJa Ha
demie; pTyTh cBA3RIBANIN ¢ Meprypuem).

OkmucnuTeIbHEIE CBONHCTEA HEMETAJJILI IPOABJIAIOT H 110
OTHOIIIEHHIO K Bogopony (novemy?). MHOrHe peakIiny CHH-
Te3a BOOOPOOHEIX COeIHHEHHH HeMEeTAIOB MMelT D0lb-
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LI0e NpaKTHYecKoe 3HaYeHue. laK, HaIpPHMep, HoJVYaT
B npommmnenﬂnc'm aMMHAaK ¥ XJIOPOBOJOPO/:

o, f, -3+1
3H2 - Nz (:_L’* 2NH;,

H, + Cl, = 2HCL.

Ha npumepe BaaumoaeiicTBHUA TajJIOTeHOB C BOJOPOAOM
paccMOTPUM 3ABHCHMMOCTB CKODOCTH XUMHUYecKOH peak-
MK 0T NpupoiAkl rajoresa. O603HauYMEB rajores CHMBOJIOM
I', vpasHeHuUe sT0M peaxumi MOMHO 3aIIMCATE TAK!

+1-1
Hz -+ l"z =2HT.

Tax, ecan ¢drop BaanMoieiicTBYeT ¢ BOJAOPOAOM CO B3PhI-
BOM MOYTH HpH J0O0BIX VCIOBUAX, TO XJIOD B3PBIBAETCH
TOJILKO Ha CcBeTy, OpoM B3auMOJeHCTBYeT ¢ BogopojaoM Oea
B3pLIBA, A4 TBREPALIH MOJ BCTYIIAET HE B 9K30TEPMHUYECKOE,
KAHK [MepBhIE TPH IAJIOTEHA, 4 B S3HIOTEPMHUUYECKOE B3aUMO-
neiicTeHe.

Ha npuMepe Bojopojia Bbl cMOTTIH YOeANTHCH, UTO HEeMe-
TANJALI (BEIL BOLOPOM TOME HeMeTaNn) crnocobHBI NpoOABR-
JIATh U BOCCTAHOBUTENLHLIE cBOMcTBA. Beé aapucHT OT 110-
JOMKEeHHA HeMeTa/lIa B pPAjly 3JeKTPOOTPHILATE]LHOCTH.
Hanpumep, (ocdop, MeHee sJIeKTPOOTPHIIATENbHBINH aie-
MEHT, EFII,ET HIpPpOABJIATE BOCCTAHOBHUTEJIBHBIE CBOHCTBA IO

OTHOILIEHHI0 K Gonee BJIEKTPOOTPHHLH.TBJII:HOM}’ XJopy:
0 +3-1

2P + 3Cl, = 2PCl,

H najiee
+3-1 +5-1

PCl; + Clz = PCl;.

BoceranoBuTeibHBIC CBOHCTBA
HeMeTanJJoB

Hexona u3 sHaueHHI aeKTPOOTPHIIATEILHOCTH, MOMK-
HO IPeAoioHTh, YTO 110 OTHOMIEHHUD K (PTOpY B KHCIO0-
POOY OCTANIBHEIE HEMETAJILI Beerga OvayT NpoABIATE BOC-
cTaHOBHTeNIbHEIe cBoiicTBa. Hanbonee napecTHHI 1 3HAYH-
MEI peaKIIiH ropeHd HEMETAJJJIO0B ¢ YUacTHeM KHCJI0pOoga
(puc. 124, a), Hanpnmep'

0 +4-2
S + 0, = SO,.
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Puc. 124, Topenne B Kucaopoge: a — cepbl; § — gocdopa

Kak BrI 3HaeTe, 3Ta peakIuA ABNAETCH NePBOI cTage
npolecca NoJy4eHua CepHOH KHCJI0THl U3 cepsl (3anuuiu-
me ypasHeHuA peakyuil 0as dayx ocmaabHbix).

Ananoruuso, ropesaue ocdopa B KUCIODOIE:

+5-2

0 0
4P + 50, = 2PO,

Puc. 125. BurrecHeHHe
OpoMa B3 ero coan
BoJee AKTHEHEIM TAJIOTEHOM

/75
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(puc. 124, 6) — »sT0 nepsas
crangua rnoaydenusa (Qocedop-
HOM KHCJIOTEI.
BoceranoBUTENBHBIE CBOII-
CTBA HEMeTANJIbl NPOABIAIOT
TAKMHE 1 B PEAKIIHAX CO CJIOM-
HBIMH BelecTBAMM — CHJIIb-
HBIMH OKHcauTenamu. Ha-
npUuMep, peakinus cepbl M
pocthopa ¢ GeproneToBOR CO-
JILIO JIEHT B OCHOBE 3a3KHUra-
HHUA OOBIKHOBEHHON CIIMYKHN!:

0 +5 -1 +4
3S + 2KClO, = 2KCI + 3S0,.

OKHCIUTEIBHO-BOCCTAHO-
BHTEJILHEIE CBOMCTBA TaJore-
HOB XapaKTepH3VHTCHA CBOe-
00pa3HBIM PAJOM AKTHBHO-
CTH:

F2 > El2 => Br2 > 12.



Hanpnmep'

-1
Cl + EKBr - 2KCl + Br2 (pnc 125),

Br2 + ZKI - EKEr + 12.

dTop, KaK M HIeJOYHELIE METAJLJILI, A8 peakluil ¢ pac-
TBOPAMM COJIeil HEIPHUTOJEeH, TAK KAK PEATHDYET ¢ BOLOH —
BOJA TOPHT Bo (prope (BANMIINUTE VPABHEHHE DEaKI[HM).

1. Pusnueckne cBoHceTBa Hemeranmor, 2, Puanue-
CKHe CRoOlicTBa rajoreHoB. 3. OKHeIUTeILHEIE CROM-
cTBa HeMerananos. 4. BoceranoBHTeILHBIE CEBOHCTEA
HEMETAJJIOB., 9. XapaKTepHCTHKA XHMHYECKHX
CBOHCTE TAJOTeHOB: B3aAHMOIEHCTEHE € MeTAJIJTAMM,
BOJOPOIOM, FAJOTeHHIAMH.

Y5
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1. KagumMu 0coDeHHOCTAMH CTPOSHHHA OTAHYAKTCA ATOMBI H
kpHeTaLiel Hemerannos? Kax ux crpoenne onpefienser ceoii-
cTBEA aTOro Kiaacca Bemects? Kaxue croficTBA — OKHCIHTENE-
HEIe HJIH BOCCTAHOBHTEEHEIE — XADAKTEPHEI JJIA HEMeTAJ-
JToB?

2. Yo Takoe aNeKTPOOTPHLIATENBHOCTE? CpaBHHTE PAJ 38K
TPOOTPHIATEIEHOCTH HEMETAJLJIOE ¢ 3JeKTPOXHEMHAUECKAM PH-
IOM HATIPAKEHW MeTalI0B.

3. OxapaxkTepuayilTe OKHCIHTEIbHEIE CEOHCTBA HEMETAJLIOB,
SANHIIHTE COOTBETCTBYIOINHE VpaBHeHH:A peaxumii. Kaxkmm
KPHCTAILTHYECKHM CTPORHHEM W CBOMCTBAMH 00IagaioT mpo-
OVKTHI peakiiuii MeTa/noe ¢ Hemeranaamu? [Ipusegure npu-
MepEI.

4. OxapaxkrepuayiiTe BOCCTAHOBHTEILHEIE CBOIICTEA HEMETAN-
JIOB, 3AMMIINTE COOTBETCTEVIOUINE YPABHeHH S PeakIuil.

5. Kaxum KPHCTAJLIAHYSCKHM CTPOCHHEM H KAKHMH cBoicTBa-
MH 5}’,[[?’T oﬁn&na’rn JeTy4YHe BOJOPOOHBIE COEINHEHHA HEeME-
TALI0B?
6. Baaumopgeiicrene kpacuoro gocopa ¢ deproneroBoii co-
JIbI0 OMHCLIBACTCH CHAEIVION[EH CXeMOM:
P + KCl0; — P,0, + KCL.

CocTaBbTe ypaBHEHHE 2TOH peakluH, PACCTABHE KoadipHiiH-
€HTHI B HEM MeTOJ0M MIeKTPOHHOro bananca., YKaMKuTe oKHC-
JAUTENb H BOCCTAHOBHTEN .
7. Baaumogeiicreue (pocopa ¢ a3oTHOH KHCI0TOH ONMChIBA-
eTcd caeayomeit cxemoii:

P+ HNO, + H,0 — H,PO, + NO.
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CocTassTe YpABHEHHE 3TOM peakIMM, paccTABRHE Koadduim-
EHTbI B HEM METOAO0M 3JIeKTPOHHOrO DasaHca. ¥ KamHTe OKHC-
JUTENb M BOCCTAHOBUTE b,

' 8. lloaroroesTe npeseHTannio (no eeibopy) ob obnacrax npu-
MeHeHHHA ceprl, thocdopa, Xaopa, VINepoga, A30TAa.

§ 22 Kucnorsr

Jror knace coeguHenunii (daiime ezo onpedeneHus ¢ moy-
KU 3peHus cocmaesa u npodyxmos duccoyuauyui) MHpoKo
pacrnpocTpaHéH B npupoje. B senyake uenoBexka CoIepHHT-
cA culbHAaA OecKHCI0pOAHAA OJHOOCHOBHAA KHUCIOTA — CO-
JIAHAA. ITO cBOe0OpASHBIN CAHUTAPHBLIA KOD/OH JIJIA MUK DO-
G0B, KOTOpBIE [TONIAIAI0T B ¥KEeJIYA0K BMEeCTe ¢ IMHIIeil.

ConsiHas KHCJOTA Kelyiaka cosgaérT OGJaronpHATHYIO
cpeny ajsi pabore! pepMEHTA KEeNYI0UHOr0 COKAa IIellcHHA,
KOTOPEI paciieniaseT cjoubie Oenkn 1o 6Gosee npocThIX.
CnepoBaTenbHO, ColdHAsA KHCI0TAa — Heobxogumoe s
nuiesapednsa semjectso. Ipu HegoeTaTouHOH KHCIOTHO-
CTH enyAovHOro coka DONLHBIM NpeANHchEIBAIOT NPHHHK-
MAaTh alTedyHble IpenapaThl, COMepRAIHe CONAHY I KUCI0-
Ty. OnHAKO 1 M30BITOK COMIAHOM KHCJIOTHI B KeJIVIKe Ipo-
3UT AMCKOMG(OPTOM, KOTOPHIH HM3BecTeH IOJ Ha3BaHHEM
ua;xora. B aTom cayuae Hepeako H30bBITOK KHCIOTEL TACHT-
CcA ¢ IOMOIIbI MHHEPAJIbHBIX KADOOHATHRIX M I'HAPOKap-
DOHATHBIX BOJI.

B npupoge nabaopaerca MHOroobpasne opraHu4YecKHuX
Kuciaor (puc. 126): TMMOHHAA KHCJIOTA COAEPHHUTCA B JIH-
MOHaXx, fabinouHasa — B AGJOKaxX, laBejieBag — B JIUCTBAX
masens. MypaBsM 3anMIaTCA OT BPAroe, pasdpeiaru-
BafA JKHAKOCTH, COAEDMKALIVI0O MYDABBMHYI KHCJIOTY. JTAa
KHCJIOTa COJepKHTCA B NYeJIHHOM f/le ¥ B JKI'VUHX BO-
mockax kpanuesl. IloMoraer coxXpaHATh CBEKHMHM ATOAbI
KJIHOKBBI 1M OPYVCHHKH B TeUeHHME MHOIMHMX MeCHAIEB COIep-
Axamasca B HUX OeH30THAA KUCIOTA.

IIpu ckMcaHMM BHHOTPAJHOrO COKA MOJYYAeTCHA VKCYC-
HasdA KHCJI0TA, a4 IPH CKUCAHUHM MOJIOKA, IPH KBAIIIeHMH Ka-
NYCTHI U IPK CHJIOCOBAHHMH KOPMOE JJIfl CKOTA — MOJIOYHAA
kucaoTa (puc. 127).

Kucnorsl MoHO KiIaccm(HIHMPOBATE 10 PASIHYHBIM
npusHaxkam (radu. 6).
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RHCIBIN BKYC, AJeHCTEHEe HAa MHIMKATOPEI, aJleKTpH4Ye-
CKafd NPOBOJAMMOCTE PACTBOPOB, B3aUMOJIeicTBHE ¢ MeTaJI-
JaMH, GCHEIBHHMH H ﬂMq}OTEpHE[MH OKCHIaMH, OCHOBAHH-
AMHM B conaAMH, ofpazoBaHHe CJOMHBIX 2()MPOB CO CNHP-
TAMH — BC€ 3TH cBOHCTBA ABIATCA OOGIIMMH KaK 1A

HeopraHHdeCHEHX, TaK 1 O0JIA OpraHH4YecKHX KHCJIOT.

Puc. 126. Oprarnuecke KHCIOTEI B IPHPOIE

0)

Puc. 127. MonouyHas KHCIOTA COAEPEHUTCA B KHCIOMOJIOYHBIX ITPO-
oyveTax (a), obpasyeTcA OpH KEAIIEHWH KAOYCTEI {§)
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RIACCHPHEAIINA KHCJIOT

lTabauuya 6

Ipuanaxn I'pynne
KaaccHpuranun KHCI0T Hpunep
Hanmnune Kucnopogcongep- H,S0,, HNO,,
KHCA0POJIA FHanjue KapfoHOBBIE KHCJIOTHI,
HanpUMep npejelbHble
C,H,, ,,CO0H
Beckncaopoaueie | H,S, HCI, HBr
OCHOBHOCTE OnHo0CHOBHBIE HCl1, HNO,, CH,COOH
(uMcI0 ATOMOB
H B monexyne, | IisyxocHosHEle H,S, H,80,,
CIOCOOHBIX UiABeIeBAA KHCIOTA
3aMelATheA HOOC—COO0OH
HAa MeTAILI)
TpéxocnoBHEIE H,PO,
PacreopumocTe | PacTBopuMEle H,S0,, HNO,, HCOOH,
CH,COOH
HepacrsopuMble H,Si10,, »xupHEIe
KHCIOTEL, HAIpUMEp
nmadeMHATHHOBAA
C,;H,;,COOH
H CTeapHHOBAA
C,;H,,CO0H
Jleryuects Jeryune HCl, H,S8, CH,CO0H
Heneryumne H,80,, H,8i0,,
BLICHIHE AHDPHbBIE
HHCIOTHI
CreneHe Cuasrwie (0 —> 1) | HyS0,, HCI, HNO,,
AIeKTPOJIMTHYE- HCI10,
cKoit
AUCCOMATIHN Cnabete (o —> 0) H,S, H,CO,, CH,COOH
CrabunbsHOCTE Cratunbabe H,S0,, H,PO,, HCI
Hecrabunbabie H,CO,, H,50,, H,5i0,
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BzaumMogeHcTBHE KHMCJIOT
¢ MeTaJlJiaM¥u

9To ceolicTBO yike ObLI0 moapobHo pacemorpeno B § 20
(cMm. c. 167T—168).

PaccmoTpuM ocoBeHHOCTH BBAMMOAECTBHA ¢ METAJLIAMEA
A30THOH KHCJIOTHI H KOHIIEHTPHPOBAHHOM CepHOH KHCI0THIL.
ITH KMCJIOTHEI B3AMMOJEHCTBYIOT ¢ METALJIAMHE, CTOAIMMH B
ANMEHTPOXUMHUYECKOM PANY HANDAMKEHUH KAK 10, TAK H 110~
clle BOLOpoaa, He 0Dpasya npu sToM Bogopon. B peaviasraTte
peaKIiiuii STHX KHCJIOT ¢ MeTa/uiaMu 00pasyiwTes CcoJib,
BOJA M IPOAVKT BOCCTAHOBJIIEHHA CYIL(PAT- HIH HUTPATAHM-
OHOB.

Tak, nDpu B3aUMOJEeHCTBUH
KOHIEHTPHPOBAHHON  CcepHOM
KHCIOTEL ¢ Mejbid obpasyercs
OKCHU cepm {IV}'

C'Ll + 2H2 SD4(KGII“}

l'lpH Bsaumo,meﬁc'rsnn KOH-
IEeHTPUPOBAHHONH A30THOH KHC-
JIOTEI ¢ MeILI obpasyeTcsa OyphIi
OKCH], MDTa (IV} (puc. 128):

Puc. 128, BaauMmogelicTere
+
CI.I 4HN03"-““““} KOHIEHTPUPOBAHHON asoT-

HOM KHMCJIOTHL € MEIbI0 CO-
CU{ND Jot ENOZJ' +2H,0. nposoxcgaerca  obpasoBa-

B peaxnun Mean C paaﬁan- HHeM GYporo rasa — OKCH-
JeHHOH Aa30THOH KHCIOTOH B  gaazora (IV)

KAYecTBe NMPOAVKTA BOCCTAHOB-
JeHHusd HUTPAT-uoHA obpasyercs

ﬁecuBETHblﬁ okcupg azora (1I):
+b

BCu + SHN(}a{pmﬁ} H Q
KornenTpupoBanHas cepHas "f

KHcJaoTa obyriameaeT OpraHM-

yeckue pemiectsa (puc. 129),

TAK KaK OYeHb rurpockonuuyHa Pue. 129, Obyroueanne Gy-

(6cnomnume npasuno pasbae- Marn KOHIEHTPHPOBAHHOM
AEHUA CEPHOU KUucombt). cepHOE KNeXOTON
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BzaumoneHcreue KMCJIOT
C OKCHIAMHM MeTaJIJIOB

C ocHOBHEIMH H amdoTep-
HBIMH OKCHIaMH BSBHMDﬂEﬁ'
CTBYIOT KaK HeopraHuveckKue,
TAK ¥ OpPraHMYecKHe OKCHJbI.

H,50, Hanpumep:
i CuO + H,S0, =
— = CuS0, + H,0 (puc. 130),
AT CuO + 2H" = Cu?* + H,0;
e
2CH,COO0H + Zn0 —
CUG CUS‘O‘;,
H,0 — (CH;C00),Zn + H,0,
Pue. 130. BaanmogeiicTeue 2CH,COOH + ZnO —
orcHuaa menu (11) ¢ cepron -
KHCJIO0TOMN — 2CH4CO0~ + Zn?** + H,0.

B3zaumoneHcTreBHe KHCJIOT
¢ THAPOKCHIAMH MEeTaJIJIOB

C ocHOBAHMAMH (C IeJIOYAMH H HepacTBOPHMEIMH B BO-
Je OCHOBAHMAMM) M aM(OTEPHBEIMH I'MAPOKCHIAMME TAKMKe
ES&HMDﬂEﬁCTBYMT KaK OpraHndYecKHe, TAK M HeOpraHmuude-
CHEHe KHCJO0TEI.

HCI
—_  m—p-
NaOH, NaCl, Fe(OH)4 Fe( NOg],g.
tenondranens H,0 Hgy
a) o)

Pue. 131. BaaumogeilicTeHe: @ — CONAHONH KHCIOTH C THADOKCHAOM
HATpuA; § — a30oTHOH KHCJIOTEL ¢ rugpokcuiom xemxeaa (111)
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NaOH + HCIl = Na(Cl + 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;
2CHZCOOH + Zn(OH), — (CHZC00),Zn + 2H,0,
2CH,COOH + Zn(OH), — 2CH,CO0- + Zn** + H,0.

B3aumMmoageiicTBHe KHCJIOT C COJIAMH

C consMH KHCJIOTHL B3aUMOJeHCTBYIOT, €CJIH B Pe3VJbTa-
Te obpasyeTca ocagok, ras unu 6osee caabaa KHcaoTA.

KauecTeeHHOII peakinmueil Ha raJoreHua-MOHHE (KpoMme
F) apnaerca BzauMojelicTBHe ¢ HUTpaToM cepebpa (Tou-
Hee, KATHOHOM cepefpa, Tak kak AgNO,; = Ag' + NO3):

Agt+T = Agl| (puc. 132).

KauecTreHHOI peakiiveil HA CePHYI0 KHCJIOTY U @€ CoJIu
ABJIAETCA peakluAa ¢ pacTBopoM cosiu 6apmsa (puc. 133, a),
HAIIPpHUMED:

H,SO, + BaCl, = BaSO, | + 2HCI,
Ba?* + S0%- = BaS0,l.

+

s

(

Puc. 132. KauecTEeHHBIE DEAKIIHH HA TATOTEHUI-AHHOHBI: XIOPH/-
AHHNOH, OPOMHI-AHHOH, HOAH-AHHOH
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cl '

BaZ' ClI

&

:D:me

BaSO,

a)

Puc. 133. KauecTBeHHBIE pEaKIHN: @ — HA cyIb(pHa-aHHOH; 0 — Ha
kapboHAT-aHHOH

KauecTBeHHOH peaknmpeil HA COJMH YIrOJIbHOH KHCIOTHI
(kapOonaTr- nnu ruApoKapboHAT-MOHE]) ABIAETCH X B3aH-
MogeiicTBHe ¢ Kucaoramu (puc. 133, 0):

Na,CO; + 2HNO; = 2NaNO; + H,0 + CO,T,
2H* + CO% = H,0 + CO,T;
CaCO, + 2CH,COOH — (CH,C00),Ca + H,0 + CO,T,
CaCO, + 2CH,COOH — 2CH,CO0 + Ca2" + H,0 + CO,T.

BzaumoneiicTreme KMCIOT
CO CIHPTAMM

Kak oprasnueckme, TaK M HeOpraHHYecHHe HKHUCIOTHI
B3AWMOJAICTBYIOT CO CIUPTaMU, 00pasysa cJI0KHBIe 3(hUpEI
(peaku s saTepupHEAIIAN).

Hanpumep, vEcveHasd KHceaora o0pasyer ¢ 3THIOBBIM
CIHHPTOM YKCYCHO-3THJIOBEL adhup (puc. 134):

CH,COOH + C,H,O0H > CH,COOC,H, + H,0.

AzoTHas KHcIoTA TakKsKe crnocobHa pearmpoBaThk Cco
cnupraMu. BaMm sHAKOMO €€ B3aMMOJelcTBHEe ¢ IVIHLepH-
HOM, [IpHUBOAANIEe K 00pasoBaAHHIO TPHHHTPATA IVIHIEpPH-

1]
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C,H;0H,
 CH,COOH,

o]

—
“Ilecyanan
DaHs

CHCO0C,H;

Puc. 134. [Iputop 118 noayueHEHA VECYCHO-3THIOBOTO adhupa

HA — CHJLHOT'0O B3PBIBYATOTO BelllecTBa, a Tak:ke a(dekr-
THEHOT'Q JIEKAPCTBEEHHOI'O IIpernapaTas

CH,—OH CH,—~0—NO,
CH—OH +3HONO, — CH—0-NO,+ 3H,0.
CH,—OH CH,—0—NO,

1. Kucnorer B npupope. 2. Xumuueckue cpoiicrea
kucaor. 3. OcoGeHHOCTH B3aHMOOelicTBHA KOHIIeH-
TPHPOBAHHOM CepHOH KHCIOTBI H A30THOH KHCJIOTHI
JAH000H KOHIEHTPAIHH ¢ MeTaaaamu. 4. Kaacempuka-

IHA KHCIOT. 5. KauecTBenHsle PeaKIIHH HA AHHOHLI:
Cl-, I, Br-, SO%,CO0%.

(A E R EE N EREENEEREENENEEEEESENRNESERESEESEEEEENEENENERENRNENHEHS]

1. aiiTe onpegeneHne MOHATHA «KHCJIOTBLI», MCXOIA M3 HX
COCTABA H C TOUYKH 3PpeHHA TeOpHHA BJIEKT[JOJ]HTHIIEL‘I{GI‘:I JAHC-
COIMHALIAH,

2. Ha kakye rpynnsl JeaT KHCIOTEIT

3. Hexopa ua pasanvHBIX NPH3HAKOB KIaccHpHKAIIMH KHC-
noT, maiiTe MOJHYI0 XApaAKTEPHCTHKY A30THOH H YECYCHOI
HHCJIOT.

4. 3anumuTe VPABHEHHSA pPEaKIHil, ¢ MOMOIbI0 KOTOPBIX
MOMHO OCYIIECTBUTE CAelyIOlne NpeBpalieHus:

« 00 0~
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a) Cl, — HCl — NaCl — AgCl;
l ! iy

6) HCOOH — HCOOC,H, — C,H.OH — CH,CHO —»

— CH,COOH — CH,COOK.

5. B 200 M Bogsl pacTeopian 33,6 1 Opomosogopoaa (H. v.).
Oupegennre MACCOBYIO 010 GPOMOBOLOPOIA B PACTBODE.

6. Ha nonayio seurpannsanuio 110 r pacreopa cepHOl KHC-
aorel norpebosanoces 80 r 10% -ro pacreopa rEgpoKcHga Ha-
Tpus. PaccunTailTe MACCOBYI JONH KHCJIOTH B MCXOIHOM
pacTBOpE.

7. U3 80 r 60% -ro pacTBopa MypaBbMHOI KHCIOTH H Heobxo-

AUMOTro KOJIHYeCTBA MEeTHJIOBOrD CIHMPTA DOJVHHIH 43,3 r

MYPABEHHO-MeTHJI0ROTO ahupa. OnpegennTe MACCOBYIO JOJIIO

BBIXOOA NTPOAYVETA.

' 8. Iloarorosere coobuenne-npeseaTannio (oo Berbopy) ob ob-
JMACTAX NPHMEHEeHHHA CepHOH, COMAHOH, a30THOI, YHCYCHOH

KHCJIOT, HCIOAL3YVA BoaMokHoCTH MuTepreTa.

§ 23 OcHoBaHUA

Knaccudunkanuio ocHoBannii (daitme onpedenernue amo-
20 NOHAMUA ¢ MOYKU 3PEHUA cocmasa u npodyxmos duc-
coyuayui) MO¥HO IPOBECTH 110 TeM e [IPU3HAKAM, YTO U
KJaaccHpuKamuo kucor (radu. 7).

Boaaele pacTBOpHI 1meao4Yeil, MbUIKHE Ha OIIYNb, padb-
ejanT KoY, THaHb, H3MeHAHT OKpPAcKy HHIHKATOPOB.
HepacreopuMEIe OCHOBAHHMSA 3THMH CBOHCTBAMH He 00ia-
JarT.

BzanMogeHcTBEHEe ¢ KHCJIOTAMHM

ObbeuHAeT Bre IPYNNLI OCHOBAHUI MX o0uiee cBoicT-
BO — 9TO 83aumodeiicmeue ¢ kucaiomamu ¢ 00pasosanuem
codiell. ATy peakliMi IAalT KaKk KHCJIOPOJHLBIE OCHOBAHMUA
(1 mésnoun, 1 HepacTBOPHMMbIE OCHOBAHUA), TaK K Deckuc-
JIOPOJIHBIE OCHOBAHMA (AMMHMAK, AMHHBI).

Peaxnuw HelTpannsanny Mexay MET0YbI0 U KUCJI0TOH
MBI V€ PACCMOTPENH B IPEeALIIVIIEM ITaparpade:

Ba(OH), + 2CH,COOH —> (CH,C00),Ba + 2H,0,
OH- + CH,COOH — CH,CO0" + H,0.
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RIACCHDHEAIINA OCHOBAHUH Tatauua 7
Ilpusnax I'pynns:

KaaccH(pHEaIHH OCHOBAHHH Hprmep
Hanmune Kuenopopecogepma- | KOH, Sr(OH),
KHCJI0poaa e

Becknenopoansle Ammuar NH,,
AMHHEI
KuenorHoeTs OaHOKHCTOTHEIE NaOH, TIOH —
{umcao rpyno OH- THIPOKCH]
B COCTABE HJIH YHCIO0 ranmaa (I), NHg,
[IpPHCOeIHHACMELX CH,—NH,
H7)
OIByxXKHCIOTHEIE Ca(OH),, Mg(0H),
TpéxrucaoTHEIE La(OH),, THOH),
PacrsopumocTh Pacreopumele NaOH, KOH,
E BOJE Ba(OH),,
CH,—NH,
Hepacreopumeie Cr(OH),, Mn(OH),,
C,H.NH,
Crenens Cuasnsie (o — 1) | [lénoun
ANEKTPOIHTHYECKOH LiOH — CsOH,
AHCCOMHALHE Ca(OH), —
Ra(OH), u TIOH
Cnabrie (o — 0) Hepacrsopumsie
OCHOBAHMA,
NH3 - HEO-
JleryuecTs Jleryune NH,, CH,—NH,
Hemeryune HIémoun,
HepacTEOpPHMEIE
OCHOBAHMSA
CrabuiabHOCTE CrabnabHble NaOH, Ba(OH),
Hecrabunsubie _aH,0
NH,-H,0
3 2 ‘HNHST
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Takie B npesIayIieM naparpade MbI MIO3HAKOMHINCE
CO B3aMMOJAeicTBHEM KHCJIOT ¢ HEPACTBOPHUMBIMH OCHOBA-
HUAMH U aM(OTEPHBIMH MM APOKCHIAMM:

Fe(OH), + 3HCI = FeCl, + 3H,0,
Fe(OH), + 3H* = Fe?* + 3H,0.
BEGRHC.TIDI}GIIHLIE OCHOBAHHA IIpPH B3AMMOIeHCTBHH C

KHCI0TaMH, B OTJMIHYHEe OT KHCJIODOOHBIX, Dﬁp&EYH)T TOJB-
KO COJIH:

NH, + HCl = NH,Cl,
CH,NH, + HCl — [CH,NH,]"Cl".

Bzaumoaeiicteue
¢ KHCJIOTHBIMH OKCHIAMH

Jro cBOHCTBO XapakTepHo ana mesodeii. Hanpumep,
JA o0HAPYHEeHHA YIVIEKHCJIO0r0 rasa HCIoMbL3VIOT B POJIH
pPeaKTHBAa H3BECTKOBYIO BOAY, B, HA000OpOT, A4 paclosHa-
BAHUA PACTEBOPA I'HJPOKCHIA KAJBIHA B POJH peaKTHEA
BBICTYIIAET YIVIEKHCJABIH ras. B ofoux cayuasax mpomcxo-
JOHUT O0HA U TA Ke KadeCcTBeHHAadA peakIua:

Ca(OH), + CO, = CaCO,| + H,0,
Ca?* + 20H" + CO, = CaCO,4l + H,0.

BzaumoaeiicTeue ¢ COTAMM

ITH XMMHYEeCKHe peaKIHH NOAYHHAITCA obleMy mnpa-
BHJIY YCJIOBHH NPOTeKaHUA PeaKkIMil Mex /Iy 3JIeKTPOJIHTA-
MH — OOJHHBI Dﬁp&BDBﬂThCﬂ ocagor, rad HJIH MalogHuCcCco-
MM PYIOLIee BeIlecTBO.

Ilna moaydeHHsA OcCajJKa MOMHO BOCIIOJBL30BAThLCHA 00-
IMIUM CIIOCODOM MOJYUYEeHHS HEPACTBODHUMBIX 'HIPOKCHIOB
MEeTAJIJIOB — B3aMMOJeHcTEHeM HX coJiell ¢ meJIouaMH:

FeCl, + 3NaOH = Fe(OH), + 3NaCl,
Fe®* + 30H™ = Fe(OH),l.
HepacTBopuMBIe I'MAPOKCH/IbLI, MOJYVYEHHBIE pPeAKI|HA-

Mu o0MeHA pacTBOPOB coJiell ¢ I[eJl0YaM¥y, IIOKA3AHEI HA
pucyHEe 135.
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1. Knacendmranmna ocHOBaAHWI. 2. XHMHYecKHe CBOMH-
CTEA OCHOBAHHI: B3AHMOIEHCTEHE ¢ KMCIOTAMH, KHC-
JOTHBRIMH OKCHIAMH H COJAMHM, paiJodeHHe Hepac-
TEOPHMEIX OCHOBAHHI NIPH HATPEBAHHH.

0000

792
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1. [ajiTe onpegeresne NOHATHA ¢« OCHOBAHMA» , HCXO4A H3 HX
COCTABA.

A ,uB.ﬁITE onpegeneHHe NMOHATHA «O0CHOBAHHA®» C TOUKH 3ape-
HHA TeOpHH BJIERTPDJIHTHLIECROI-:I AHCCOIHAIIHH.

3. Ha Kakue FPpYINbLl JeJAT OCHOBAHHA 110 H3YVUeHHBIM BAMHK
npHaHaKamM KaaccH(PHKAIIHNA 9THX BeljecTB?

4. Hcxoasa 13 Hay4YeHHBIX IPH3HAKOB KilaccH(HKAIIMH OCHO-
BAHHUH, JafiTe DOJHYK XAPAKTEPHCTHKY THApOHcHAa Gapus
Ba(OH), 1 annanaa C;HNH,.

5. 3anuImKTe VPABHEHHA PEAKIIHH, ¢ MOMOIILI0 KOTOPBIX MO~
HO OCYIIECTEHTE CJAeVIONIHe NPeBPaleHuA:

| N

6) CaCO; — CaO — CaC, — C,H, — CjH; —
— C4H,NO, — C;H,NH, — C;H,NH, - HCI.

6. B 200 mn Boasl pacTBOpHAH 48 r rHAPOKCHIA HATPHA, CO-
mep:acamiero 5% npumeceii. Hafignre maccoeyo gorw miénoun
B IOJVIEHHOM PACTBOpE.

7. pn pzaumogeiicteun 585 r 20% -ro pacTBopa XJ10pHa aM-
MOHHSA C HEDﬁXO,ﬂHMHM HOJIAYeCTBOM MHAPOKCHAA KaJlbILHA
ow110 monyueno 33,6 1 amvmuara (H. v.). CKOIBKO 9TO cOCTAB-
JAET NPOIEHTOB 0T TeOPeTHYECKH BO3MOMHOTO?

8. BoluHMCcAHTe MACCY AHHMINHA, KOTOPBIH MOMHO MOAYVIHTEH
pearkumnei 3uania u3 930 kr uuTpodeHsoNna, eCJAH BRIX0I AHH-
JuHa cocTaBaser 85% 0T TeopeTHHECKH BOSMOMCHOTO.

9. B nwoboii goMmamseeii 1 aproMofHIEHOH anTeuke o0gsaTennb-
HO COOeDHUTCH NYILIPEK WM AMIVIA ¢ HANATEIPHEIM COHpP-
Tom — 10% -M pacTeopoM ammMuara B Boge. CKOIBKO MHIIH-
auTpoR raszoobpazHoro aMMHAKA (H. ¥.) U TPAMMOB BOJBI CO-
Aep:KHTCH B OGHOII AMIYJe, MACCA PACTBOpPAa HANIATEIPHOTO
CIIHPTA B KOTOpOoi pasHa 2 r?



§ 24 Conu

M3 Bcex HeopraHW4YecKHUX COEJUHEHHI COJIH ABJIAKTCH
HauboJee MHOTOYHCJIEHHBIM KJIACCOM BelllecTE. JTO TBED-
Ible BelllecTBA MOHHOI'O CTPOEHH:A, KOTOphLIE OTIMUYANTCH
Apyr ot apyra no neerty (puc. 137) 1 pacreopumMocTH (cMm.
TabJANIY PACTBOPHMOCTH). )

B nauase XIX B. mBeackuii xumuk M. Bepuenuyce npen-
JIOFHJI PACCMATPHUBATE COJIM KaK NPOAVETEI pEAKIIUH KHC-
JIOT C OCHOBAHMAMHM HJIH KaK COeJJHHEHH A, IIOJYYeHHBIe 3a-
MellleHHeM aATOMOB BOJ0poa B KucioTe Ha Mmetat. ITo ato-
My [NPH3HAKY PA3JIMYAIOT CPEJHHEe, KHCJLIE U OCHOBHBIE
COJIH.

Cpeaane com — 23T0 NPOAYKTEI OJIHOIO 3amMe-
MIeHUA ATOMOB BOJOPOA B KMCJI0Te HA MeTaJLI.

Jro Haumbonee U3IBECTHAA W 3HAUMMAA TPYIINA COJEH.
Hazoeém JIHMINE HEKOTOPLIX €€ IIpe/IcTABHTe e .

Xnopud nampus NaCl. MunepaJs, npeicraBiasionmnit
coboit XJIOpHO HATPHA, HA3LIBASTCH « KAMEHHAHA COJIb» HJIH

2)

Puc. 137. Conn uMeroT caMble pasiHYHbIE IBETA: & — MeJHBIH Ky-
nopoc; 0 — JAHXPOMAT KAJWA; 8 — KENTAA KPOBAHAA COMb;
2 — NepMAHTAHAT KAJIHA; § — XJOPHI HATPHHA; ¢ — HHTPAT HHKe-
ns (I1)
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sranur». B ﬁhIT}Y aTa COJIb M3BEeCTHAa nmoag HasBaHHeM « 10~
BapeHHasi». Bea 210l con HeBO3MOKHA KU3Hb pacTeHMIl,
JKUBOTHBIX M YeJ0BEKA, TAK KAk OHAa oDecrieuMBaeT BaM-
Heilmne (PHU3MOJOrHYEeCKHe I[Ipolecckl B OpraHHU3Max:
B KPOBHM YeJIOBEKA M >KHMBOTHEIX COJE CO3[aéT HeobDXomm-
Mbl€ VCJIOBHSA [JIA CYIIECTBOBAHUA SPUTPOIUTOB, B MKeayi-
Ke ofpasyer conAHVIO KHUcaoTy, 6e3 KoTopoil 6110 6B1 He-
BO3MOYKHO ITepeBapMBaAHMEe ¥ YCBOEHHe MUAIIH.

HeobxoaumoceTs cOMM O0A KH3HHM udejgoBeKa ObLIa H3-
BecTHa ¢ rmybouaiimeil fpeBHOCTH. 3HAUEHUE COJMHU OTpa-
JEeHO B MHOTOYMCJIeHHBIX IIOCJIOBHILAX, MOTOBOPKAX, 00bI-
yafax. «Xmaeb na coib» — BOT OLHO M3 HoKenaHuii, KoTo-
PbIM pYCCKHE JIIOAH ¢ JABHHX MOp OOMeHMBANHMCH ADYT C
APYVroM BO BpeMs NpHEéMA MUK, DOAYEPKUBasA PABHOIEH-
Hoe ¢ xneboM 3HaueHue coau. Xjeb 4 cojib CTAIH CHMBO-
JIOM TOCTEIIPHHUMCTEA M PAAVIIIUA PVCCKOH HAITMH.

Conb obpasyer moigasie omioxxenus (puc. 138). B Conb-
Hnenke, Hanpumep, TOJIIHHA ILJIACTA COJH OPEBBILIAET
1,5 gm. Conu, Haxopameiica B osepe BackyHuak B Acrpa-
xaHcKoH obmacty, xBatuT Hamed crpane Ha 400 Jer.
B Adpure oCHOBHYIO Maccy CoJH AoOBIBAKOT M3 COJAHBIX
ozép (puc. 139).

OrpoMHble KOJIHYECTBa COJMHM cojlepskaT B cebe BOALI MO-
peit 1 okeanoB. Couabio, H3BNeYéHHOM U3 MupoBoro okxea-
HA, MOMHO DBLIO OBl 3ACHIIIATL BCH CYIIY 38MHOI0 ILIapa
ciaoem 130 m.

X1opua HATPHSA — 3TO He TOJNBKO KOHCEPBAHT MPOAYE-
TOB M 00A3aTEeNBHBIH aTpudyT 00eleHHOTO CTONA, HO TAKMKEe
H IleHHOe XMMH4YecKoe CchIpbé. C NOMOIILI0 aJIeKTPOJH3a

Pue. 138, [lo6erua conu, obpa- Puc. 139. [obsiua conn us co-
BVIOMIEH MOIHEIE CJIOH B 38M- JaAHBIX 03ep (Adpukra)

HOII KOpe
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PACILIABA WJIHM PACTBOPA XJIO-
pPUAA HATPHUSA IMOJAVYAKT HYHE-
Hble JJIA HeopraHM4YecKoro
CHHTe3a BellecTBa (8CNOMHU-
me KaKue).

Kapbonam Kaabyui
CaCO; — aro He TONBKO Me-
JOBBIE MJH HM3BECTKOBLIE T'0-
pet (puc. 140), HO Taxxe
aaMedaTeNbHEINH OTAeIOYHBIN
Marepuan — wMpamop (puc.
141, a), KOTOpBI ABIAAETCH  Pye. 140. Menossie ropsl
MaTepPHAJIOM CKYJIBITOPOB
(puc. 141, 6). leosrorn vasevl-

BAIOT 9TOT MHHEPAJ KAJbIIHTOM.

Kapbonar kanbnmua — BaskHeHIIasd COJib, U3 KOTOPOMH
MHOTOUYMCIeHHbBIe MOPCKHe XHBOTHEIE (MOJLIIOCKH, pPaKH,
[pocTeiline) CTPOAT IIOKPOBBI CBOEr0 Tejia — pasHoobpas-

Puc. 141. Mpamop: @ — s3aMedaTeNbHBIH OTAENOYHBIN MATEpHAI
(Tam:x-Maxan, r. Arpa, XVII B.); 6§ — ™Marepuan CKYJILOTODPOE
(M. M. Anroxonscrunii. «llapr Woasn Bacunwermu ['poadrriis,

1857)
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Pue. 142, Pakosuubl cocTosT Puc. 143. Cropayna sui co-
13 KapboHaTA KAAbIUA CTOMT U3 KapboHaTa KANbLINA

Hble TI0 (hopMe, MHOTOILBET-
Hble 110 OKpACHKe pPaKOBMHBI
(puc. 142). Crannueasaces mo-
cJIe CMEPTH CBOUX X03AeB HA
JHe BOJOEMORB, IJIABHBIM 00-
pasoM MOpeil, 3TH paKOBUHEI
3a JIECATKH M COTHH MHJIJIHO-
HOB JieT 00pa3oBajii MOIHEIE
IJIACTEl COEAHHEHHH KaJb-
MHA, JABIIHX HAYAJO ViKe H3-
BECTHOMY BAM H3BECTHHKY.

Hitimza nTU  3anUIIeHbB
M3BECTKOBOH CKOPAYIOH, KOTOpasa ecTh HE YTO HHOE, KakK
kapboHaT Kanenusa (puc. 143).

MuorouncneHHbIe OCTATKH MOPCKHX oburaTeneii —
KOPAJJIOBBIX MOJHNOOBE — 00pasywT B TPONHYECKHX OKe-
aHaX OCTPOBA-ATOJIIBI HIH KopaJjjaossie pudsl (puc. 144),
Haubonee uzpecten aperpanuiickuil Bonemoit BapeepHbIi
pud.

Kapfonar KanblMsg — 39TO He TOJBKO CTPOMTENbLHBI,
OTAETOUYHBIH MM XVIOMMECTEEHHBIH MaATEPHA. JTO TAKKE
M MATepHAJ IBeJIHpPOoB. JAleMuyr — 3T0 He 4TO HHOe, KakK
TOT ke KapboHAT KaNbIIN.

Docgpam ranvuyuna Ca,(PO,),. Eciu xapboHAT Kalb-
OHA BRICTYIIAET OCHOBOH HAPYIXHONO CKEJeTa »KHBOTHBIX,
TO (pocthaT KANLIUA — STO BellecTBo, obpasyiollee cKeeT
HNO3BOHOUYHBLIX (pue. 145).

Docthar KATBIMA BXOJAUT B coCTaB anatuToB U drocdo-
PHUTOB, KOTOpPbLle HABJIAKTCH CHIPLEM A IIPOH3BOACTBA
thoedopa 1 dochopHbIX vaoOpeHHii.

Puc. 144. Kopannst

/96
f--.-



Kuncasie conmm — aTo OIpoAYKTEI HEIIOJHOI'O 3aMe-
mieHHud aToMOB BOAOPOLAa B KHC/IOTe HA MeTaJ L.

CeBoé HazBAHHE 5TH COJIH MOJVUHUIHA IOTOMY, YTO, KAK U
KHCJIOThI, COJEePIKAT B CBOEM COCTaBeé ATOMBI BOJOpOjA,
crocobDHBIE 3aMelllaThCA HA aTOMBI MeTa/Lia. Kak npasuno,
aTO XOPOILIO PACTBOPHMEIE B BOJE COEeIUHEeHH .

HamuGonee ncnoasayemas B ObITY KHCIAA COJMb — 3TO I'H-
apoxapbonar Harpua NaHCO,;, koTOpbIii H3BECTEH Bam
IIoJ Ha3BaHMEM NHUTHEeBasd WM InULeBas coga. Ucnmoneay-
eTCH KAK pasphIXJINTENb TECTA IIPH BhINeuke Xjaeba H HU3-
roTOBJEHHMU KOHJAWTEPCKHUX W3JleNIUil; NMpPOU3BOJICTBe Ges-
AJKOrOJIBHBIX HAMNWTKOB, MCKYCCTBEHHBIX MHHEDAJBHBIX
BOJ, B OPHETYIIIHTEIAX.

I[Ipumenenne ruapoxkapboHaTa HATPHUA B KAYecTBe paa-
PEIXJIHTENHA TECTA OCHOBAHO HA PeaKl[MH, VpaBHeHHe KOTO-
poii:

2NaHCO, = Na,CO, + CO,T + H,0.

Bonee ajpekTHBHA B Ka4YecTBe pasphIXJINTENA TecTa
Npyrasd KHcJas colib — rugpokapbosar ammMmonud. Ilpu ero
paso:eHuu oDpaA3yVIOTCA TOJBKO ra3oo0pasHbIe BelecT-
BA — TECTO CTAHOBHTCH NBINHBIM H, B OTJIHYHE OT I'UIpo-
rapboHATA HATPUA, HE COIEPHHUT COIbI:

NH,HCO, = NH,! + CO,! + H,0.
A aane

a) 0)
Puc. 145. OcHoBy cKeneTa JArVIIKH cOCTABIAET (pocar KalbiiHd.
PoTtorpadun narymkn (a) ¥ cKexer IAryinkn (6)
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Apyrasg Xopollo 3HaAKOMas BaM KHCIafd collb — IHAPO-
rapbonar kaasuua Ca(HCO,), — cocraBHas 4acTb MHOTHX
MHHepAaJBHBIX BOAd H HCTOYHHME HeIpDHATHOCTEH, CBA3aH-
HBEIX ¢ BpeMeHHOI1 KEéCcTKOCTERIO Bo/bl. Taks ke aTa colb yua-
cTByeT B 00pasoBaHMM 3aMedyaTe]bHO KPACHBBIX IPHPO-
HbBIX KOJIOHH — }'KPEIIIEHHI‘:I nemep — CTalTakTHTOB H CTAa-
JIATMHUTOB.

OcHOBHBIE COJIM — 3TO IPOAVKTEI HEIIOJHOTO 3a-
MeIlleHNA MMJAPOKCOrPYIIN B OCHOBAHMM HAa KHC-
JIOTHBLIH OCTATOK.

B ornuune or KHCIBIX CDJIEI.:I, nmo4yTH BCe DCHEIBHLIE CcOoJIH
B BOJle HepacTBOpUMEL. OCHOBHOI COJIBIO ABJIASTCA M'MPOK-
cokapbonat megu (II) (CuOH),CO,, 6onee uasecTHLII mOJ
HA3ZBAHHEM «MAJAXUT» — KPACHBEHINNWI MUHEPAT H3VMH-
TeJlbHOro 3eéHoro nsera (puc. 146). Manaxur — aTo He-
OAVIIeBIEHHLIH Tepoil 3HAMEHHUTBHIX VPANbBCKHX CKA30B
Il. Bamxoea. BcnomuanTe X0TA 681 ero « ManaxuToByio IKa-
TYAKY», «X03alKy MeagHo# ropsis».

XuMHUvecKHe cBoiicTBa coJieil BAM X0pOIIO 3HAKOMBI IIO
CBOHCTBAM JIPYVIHX KJIACCOB HEOPraHUYECKHUX COeMHHEeHMH,
Brl yie 3HaeTe, KAK COJIM B3aMMOJIeHCTBYIOT ¢ KHCJIOTAMH,
meaouyaMy 1 MetasaMmu. Takie BaM XOpOIIo M3BECTHO Ta-
KOe CBOMCTBO coJieil, Kak rujapoauns. Ham ocranocek JHINB
HA3BATH ellé OJHO CBOMCTBO COJNell — 3T0 HX B3aHMOJel-
CTBHE C APYTHMH COJIAMM. ¥WCJI0OBHEM TAKOM peakIlHK ABJIA-
eTcs BhlIIaJeHHe ocajKa.

Puc. 146. ManaxuT 1 H3JeINA N3 HETO
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Tak, npH npoBejeHNH 3KCIepPHMeHTA JJA JOKAZATEeNk-
CTBA COCTABA Kakoi-nubo conu (onpegeleHMA HATHOHA H
AHMOHA, 00pASVIOIIHUX 3TV COJb) MCHOONMB3VIOT KAYECTBEH-
Hele peaknuu. PeareHTamMy HA JAHHBI KATHOH M JAaHHBIH
AHMOH YacTO BeICTYHAawT Apyrue conu. Hanpumep, urobnt
NOKA3aTh COCTAB XJopujaa Oapusa, HeoOX0oAHUMO HPOBECTH
KavyecTBEHHYI0 peakIlHI0 Ha KaTHoH Ba2" ¢ pacrsopom
cyiabk(para HATPUA:

BaCl, + Na,S0, = BaSO,{ + 2NaCl,
Ba2* + SOZ- = BaSO, |

M KaYecTBEHHYIO PeaKIHo Ha xjgopua-auuoH Cl- ¢ pacrso-
poM HHTpaTa cepebpa:

BaCl, + 2AgNO; = Ba(NO,), + 2AgCll,
Cl-+ Ag* = AgCl|.

1. Cpegane comn, 2. XJ0pHI HATPHA, KAPOOHAT KaJb-
was, poedar kaasuusa. 3. Kncasie coan. 4, OcudéBubIe
COJIH.

?

1. Jafire onpegeleHHe NOHATHA ¢COJH», HCXOJAA H3 COCTABA
arux coeguuenni. Jlna kaxoil rpynnel cojeil aTo onpejene-
HHE CIIpaBelIHBO?

2. Mo kaxum npusHaxaM gKaaccupuuupyior conun? Yro obige-
Ir'oH pEiB.]'IHT-lHOI'U ME}E,EI}V DCH&EHI:IMH H KHCJILIMHA EOJIHMH?

3. 3anunuTe YpABHEHHA BCEX BOAMOMKHBIX PeakI(inii, ¢ momMo-
B0 KOTOPBIX MOM(HO MONYVUATE cyiabkdgar xenesa (II). na
peaxmii o6MeHa COCTABLTE HOHHEIE YPABHEHHA.

4., Kakxoe 3Ha4YeHHe HMeeT NPEBPANISHHE KHCALIX CcOJeid
B cpefHHe (HANpHMep, THAPOKAPOOHATOR KAJBLIIMA U MATHHUA
B KapbOHATEI) B YKH3HH YeloBeKa?

5. BanuuinTe YpaBHeHHA PeaKLMH, ¢ [NOMOLILI0 KOTOPBLIX
MOMKHO OCYIECTBUTE CAeYI0LIHe IPeBPaleHnd:

a) C — €O, — MgCO, — Mg(HCO,), — MgCO, —
— MgO — Mg(NO,), — Mg(OH), — MgO;

6) Fe — FeCl, — Fe(Cl; — Fe(OH); — Fey,(S0,); —
— Fe(NO,),.
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6. Berancnnre Macey DaknyIkeepa (AMMOHHITHOIO paspeIXIIH-
Teas TecTa), HeobxoguMyIo aaa monyuenua 1334 ma rasos

(m. y.).
7. lpusegnre NpHMEPBI JTHTEPDATYPHEBIX NpOU3BeIeHHA, B TeK-

CTAX KOTOPBIX OMHCAHBI XMMHYEeCKHE NpeBpalieHnsa Rapﬁo-
HaTa KalbIlHA.

8. Uenonsaya sosmomxuoctn Huarepuera, mogroroesTe coob-
IMeHnd: «3HAYEeHUE COALI B HAPOTHOM XO3HilCTBe M HCTOPHSA
IIPOH3BOACTBA COObl*, «IpHMeHeHHe XI0DHLA HATPHA B OBITY
H IPOMBIILIEHHOCTH » , « COMM B MeIHITHEHE» .

o 8 o

9. Hasosure ckasel I1. Baxxoea, B KOTOPBLIX HEMAJO CTPAHHIL
OTBEJeHO MATAXUTY.

{
§ 25 Teneruueckas cBa3b
—  MeXAy KJiaccaMH
HEOPraHUYEeCKUX
1 OPraHUYeCKUX BellecTB

Mpb1 sxuBeM B DECKOHEUHO M3MeHAWINEeMCH, JUHAMMY-
HOM H KpaCcOo4dHOM MHDE. B vemanoi cTelleHH 9TH HiMeHe-
HHUA CBA3AHBI ¢ XHMHYECKUMH NpeBpalieHuaMu. B Kamk-
N0 KJIeTKe MKUBBIX OPraHU3MOB, B II0OYBE, B BO3AYVXe, B BO-
JAe NMpoHCXOOAT ThICAYH XHMHYECKHX DEHRHHﬁ. EﬂHHCTBD
H MHOroofpasHe XMMHMYECKHX BellleCTB, BOBJIEYEHHBIX B
DecKOHEUHBIH Ipollece NpeEpallednii, Haubosjee APKO MIPo-
ABJIACTCH B ZeHEMUYCCKOU CBAIU BelmecTs, KOTOpada OoTpa-
JKAaeTcsA B TAK Ha3bIBAEMBIX 2eHeMuUYeckux padax.

Boigenum Haubosiee xapakrepHbie IPH3HAKH IMeHeTHUE-
CEKHX PAIOOB.

1. Bece BeljecTBa reHeTHYECKOT0 pAAAa J0MHHLI OBITH 06-
pasoBaHbl OJHHM XHMHUecKHM ajgemenTom. Hanpumep,
pAL BeLecTB

Br, — HBr — NaBr — NaNO,

HeJlb3dA CHHMTATE 'eHeTHYECKHM, TAK KAaK B IIOCJIe/lHEM 3Be-
He XHMHUYeCKHH 3JeMeHT OpoM OTCYTCTEVET, XOTHA PeaKIuAa
ans nepexona or 6pomuja Hatpua NaBr k aurpary narpua
NaNO; nerko ocynjecTeuma:

NaBr + AgNO; = AgBrl| + NaNO,.
200



JToT pAl npeBpalieHuil Mmor 0bl CUUTATHCH IeHeTHue-
CKHM psAoM aJleMeHTa GpoMa, eciu OBl ero 3aBeplIniy, Ha-
npuMep, Tak:

Br, — HBr — NaBr — AgBr.

2. BemecrBa, 00pa3soBaHHBIE OJJHUM H TEM Ke XUMHUEe-
CKMM 3JIEMEHTOM, J0JIKHbLI NPHHAJIEXKaTh K PasHbIM
KJaccamM, T. €. OTPaaThk pasHble (POPMEI CYIIECTBOBAHUA
XUMHYECKOr0 3JIeMeHTAa.

3. Bemecrsa, obpasyiolniue reHeTHYecKHil psajg OQHOIO
XHMHYEeCKO'0 aJieMeHTa, JOJHBL OBITE CBA3AHLI B3ANMO-
npeppamesuamMu. [lo aToMy NpH3HAKY MOMKHO pasjindaTh
IIOJIHEIEe M HelOJIHbIe I'eHeTHYeCKH e PAgLL.

HanpuMep, npuBeaEHHBIH BbIlIle TreHeTHYECKHIl paA
bpoma Dy/eT HeloJIHbIM, He3aBepIIEeHHbIM, a BOT CIeVi0-
LM pAL

Br, — HBr — NaBr — AgBr — Br,

Ve MOMHO pacCMATPHMBATE Kak IOJHBINH, Belb OH HAYH-
HAJICA IPOCThHIM BeljecTBOM Opomom Br, ¥ UM e 3axkoH-
YHJICH.

O6obmiana cKazaHHOE BEIIE, MOMKHO JATh CJAEIVIOIIEe
onpejejieHHe reHeTHYeCKOro pajaa.

' 5
TeHeTHYECKHM HA3BIBAIOT DAL BEIECTB — Ope-
CTABHTeJleH PA3HBIX KJACCOB, ABJIAKIIMXCA CO-

eHHEHUAMH OJHOI'0 XHMHYECKOro 3JeMeHTa,

CBAZAHHBIX B3AMMOIDPEBDAIIEHHAMM H OTpAMA-

I0IMUX OOIIHOCTL IIPOMCXOMKIAEHHA OHTHX Be-

IIECTB, T. €. UX FeHe3Hc.

A

lenernueckas cBA3b — NoHATHE Gosiee obiee, yeMm re-
HeTH4ecKH# paja. OHa peanuayerca NpH JHOOLIX B3AMMHEIX
npeppamnieHnax eemgects. Torma, oueBMIHO, IO 5TO OIpe-
nejgeHHe NOAXOAUT U MePBhIil pacCMOTPeHHBIN HAMY PAL.

Ilia XapaxkTepUCTHKH MeHeTHUYeCcKOol CBA3M HeOopraHM-
HeCKHX BellleCTE MBI pacCMOTpPHMM JAEe PAZHOEHMIHOCTH Ie-
HeTHYeCKHUX DANOB;

1) regeTHyecKHl pAJ MeTaNIA;

2) regeTHYeCKHIl pAJ HeMeTaJIa.

gol



1. I'enerHueckHit psAaa MeTalja, HAIpHMep PAJI MeJH
(puc. 147):

Cu — Cu0 — CuSO;, —

Melhb OKCHI cyiabhar
Mmemant  menu (L) megn (11)
OCHOBH BLI colb
oKCud
— Cu(0OH), — Cu0 — Cu.
MHAPOKCHT OKCHJI Melk
mean (I1) meau (I1) Memana
OCHO8AHUEe OCHOSHBLI
oxend

2. TeneTHvecknii pAJ HeMeTaJJa, HaIpuMep paAjx (oc-
dopa (puc. 148):

P — P,0, —» HPO, — Ca,PO,), — P.

(pocop OHCH]] thoctopuan thocdaT drocdop
Hememann Qocdopa (V) KHCIOTA KanblIHa HeMemaJit
KUCAOMHBbL Kucaoma codb
orecud

B oprappyeckoil XUMHH TAKJKE CIeyeT pasjiudarhk 00-
nee obllee MOHATHE — <«TreHeTHYeCcKAasa CBA3b» M DoJee
YACTHOE IIOHATHE — «IeHeTHUYeCKHNH pAg® .

Ecnu ocHOBY reHETHYECKOro pPALAa B HeOpPraHM4YecKoil
XHMHH COCTABJIAIOT BelllecTBa, oOpasoBaHHLIE OJHHUM XH-
MHYeCKHM 2JIEMEeHTOM, TO OCHOBY I'eHeTHYeCHKOro pdjga B
OpPraHHYeCKOH XUMHH (XUMHH VIVIEDOAHBIX COENHUHEeHH)
COCTABJAKT COeJJHHeHMA C OAWHAKOBLIM HYHCJIOM ATOMOB
yriepoja B Moaekysae. Hanpumep:

C,H; —C,H, — C,H,OH — CH;,—CHO — CH;—COOH —
aTaH aTaH ATAHOI STAHANE aTAHOBAA KHCIOTA

aJKaH aJdTKeH AJTKAHOT ANMKAHAIE I{EPGDH\DB&H KHCJIOTA

—» CH,CI-COOH — NH,—CH,~COOH —»

XJIOpaTaHOBAa"A KHCJI0TA AMHHO3ITAHOBAA KHCJIOTA
— (~NH—CH,—CO0-),.

INOJTHIIeIITH

1. TeneTnueckan ceaze. 2. Nemernuecknii pag. 3. Ie-
HeTHYecKHH pag meranna. 4. Temernueckuit pag He-
Merajia. 5. leHerHueckue psAjabl OPraHHYECKHX CO-
eTHHeHHH,
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WCLo Cas(POy),

Pue. 147. lenernueckuii pag Pue. 148, Teneruueckuil pajn
MeaH thocdopa
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1. Yro rakoe reserndeckuil pag? Yem oH XapaKTepH3veTcHA B
HeopraHuYecKoii 1 opraHu4ecKoi XuMun?

2. Yo takoe remeruueckan ceaab? Kakne punocodckue uagen
oHa WLTIIeTprpyer?

3. CocraeeTe reHeTHYECKHE PALBL HATPHA H MeJe3a. Janunomm-
TEé YpaBHEHHA PEE.K]’.IHI?I, C MOMOIIBEY HKOTOPBIX MOYHO OCYIIE-
CTBHTE OpeJI0reHHbIe BAMH NepexXoabl.

4, CocTaBbTe reHeTHYECKHE PAALI KpEMHHA H CEPLIL. 3anummn-
TE VPABHEHHA pEE.ECI.'[Hﬁ, C NOMOIOBID KOTOPEIX MOMHO OCYILIIE-
CTEBHTE ODPeJM0eHHEBIE BAMHA NepexXoabl.

5. CocTaBbTe reHEeTHUYECKHI PAJL OPraHHYEcCKNX COoeJHHeHH,
B COCTAE MOJIEKVJ KOTOPEIX BXOAHT 0JMH ATOM VIVIEpOojAa. 3a-
NHUIITHTEe YPABHEHHA peaKiuil, ¢ MOMOMIBK KOTOPEIX MOMHO
OCYIIECTEATE ITPeI0MeHHBIE BAMH TTEPeX 0k,

6. Ilpn pazanmogeiicreun 12 r npegensHOro OJHOATOMHOIO
CIIMPTAa C HATPHEM BhIennnock 2,24 1 gogopoaa (H. v.). Haii-
JHTe MOJeKYIAPHYIO (POPMYIY COHPTA, HATHIIHTE QOPMYILI
BOBMOHBIX H30MEPOB M HA30BHTE HX.

T. 3anMuinTe YpaBHeHMHA peakiiil, ¢ [IOMOLBI) KOTOPbLIX
MOMCHO OCYLIECTBHTE CAeAVIOIHe IpeBpalle Hns:

CH; —» €0, — CH,,0, — C,H,OH — CH,CHO —
— CH,CO0H — (CH,C00),Ca — CaCO, — CO,.



SakKJIUYeH e

Bor BeI ¥ zakoHUYHIIH H3ydHeHHe XUMHH B HIKOJIe M, BITOJI-
He BepOATHO, B BEICIIEH IIKOJe DoJibllle He BCTPETHTECH C
8TOM VIHBUTENBHON U BAMHON HAVKON, HrpaiIleil orpom-
HVI) POJIb B JKU3HHU cOBpeMeHHoro obmectea. Bens Her HHI
OHOI1 obBJacTH desIOBeYeCKOH AeATeNbLHOCTH, B KOTOPOi
OBl HEe YUACTBOBAJHM BelIeCTBA, MaTepHalbl HJIH XHMHYe-
ckHe mpoieccsl. Hanpumep, oxkomxo 90% sHeprum, KoTO-
PYVI0O IPOU3BOAUT U NMOTpebifAeT 4e/IOBe4YecTBO, — JTO pe-
ayabTaT XMMHYecKHMX peaknuii. IIpaxTuueckn Bcé, uTO
BhINIYCKAaeT COBpeMeHHAAdA IPOMBIIIJIEHHOCT:E H CeJbCHKOE
XDEHﬁCTBO, CBA3AHO C y4YacTHeM XHMMHH.

Bui, HaBepHOe, Tak3e cMorIH yOeAUTLCA M B TOM, YTO
pPasIMYHbIE «XMMHYECKHEe CTPAIIMIKH», 0 KOTOPBIX eie-
JNHEBHO coODIIAIT CPelcTBA MACCOBOH HHMOPMAIITHHN: KHC-
JIOTHBIE JOMAN M TeXHOreHHBIE XUMUYecKHe KaTacTposl,
IbIMOBLIE 3aBeChl HAJ MPOMBINLIEHHBIMA IPeAIpHATHAMA
M MEranoJHcaMi, 030HOBBIE JbIPbI, TAPHUKOBLIA adiberT
M MHOT'Oe JIpyroe, — 9T0 He CTOJBKO XHMHSA, CKOJBLKO ee He-
3HAHWE W UrHOpHpoBaHue ocobeHHOCTEl CBOMCTE BEIEeCTB
M peaKIiil, TOMHOMeHHEIe Ha De3ayIep:KHVIO NOTOHK 3a
npuOELILIO,

BepesHoe oTHOIIEHNE K OKPYXKAWOIIEMY MHUDY, JH000Bb
K ﬁJIH}RHEMY 1 3jeMeHTapHele XHMHYeCKHe 3HAHHUA, bes
KOTOPLIX He 000HTHCE HA 2KOHOMHMCTY, HH IOPHUCTY, HA HH-
JMEHEpY, HA conenuanuetry Jgwboit npyroit npodecennm, —
BOT 3aJ0T rpaMOTHOI'o M Bd}q}EKTHBHGI‘O HCIIOJIB3OBAHHNA
JOCTHKEeHUH XUMHH 1 XHMHYeCKOoH NPOMBIIILIeHHOCTH.

Benurka pons XMMHMH He TOJBKO B ODJIACTH TOYHBIX H
ecCTeCTBEHHBIX, HO H 'VMAHHUTAPDHBIX HAVEK, 1 NeJI0 3[1eCh He
TOJBKO B CO3JAaHMM HOBLIX KPACOK, JJAKOB M MATEpPHAJIOB,
KOTOPbIE IIHPOKO MCIOJAL3VIOT COBPEMEHHbBIE XYI0MHUKNA
H CEVJILIOTOPEI, HO H B (DOPMHPOBAHHMH COBEPILISHHO HHOI'O,
Gonee rayGokoro u 06pazHOro BOCHPHUATHA OKPYAIOIIEro
Mupa. Bead XxuMHYecKoil KOMIOHEHThHl HAYYHAdA KApTHHA
MHpa OyIeT OTHIONE HE HAVUHOH U HEIIOJIHOMH,

I'vmaauTapuii 6e3 3HaHKUA ecTeCTBEHHLIX HayK yulepbeHn
u Genen. TouHble M ecTeCTBEHHBIE HAYVKH — MAaTeMATHKA,
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(Gusuka, XUMUA, DHOJIOIHA, B CBOKW oUepe/lb, He MOTYT ILJ10-
JIOTBOPHO M AMHAMHYHO PasdBMBATHCA Oe3 ryMaHHTapPHBIX
aHaHuil. Bor spkuili npumep: Beaumkwmit dpuaux A. Jiin-
MITEHH YTBEP:K A, YTO eMy [AJIS CO3JaHNA TeOPHH OTHOCH-
TelbHOCTH pycckuil nucarens @. locroesckuil gan 6oib-
1e, 4YeM BRIJAIIN[HeCH MATEMATHKH MHPA.

Bei, cTOsA Ha mopore IIePBOro BajKHeNIIero B Bamen #xmns-
HH BeIOOpa — Oyvayvuiero npoduiada B BeICHIEH IKOJE MM
npoeccui B CpPemHEM CHenHaibHOM yueOHOM 3agBene-
HUU, — JOJ3HEI HOHUMAThL, YTO COBPEMEHHBIH Yel0BeK,
OyAbL TO rYMaHUTAPHIL, €CTECTBOUCIILITATE L, IPOrPAMMUCT
WM KOHCTPYKTOP, HecocToATeeH 6e3 BHAHHUSA XMMHH.

Hapn uem paborawT cOBpEMeHHBIE VUEHBIE-XUMHUKKI?

IlpogyKumus XUMHYECKON NOPOMBIINLIEHHOCTH HYMKHA
OykBanbpHO BeeM. PaszBe MOXKHO COBPeMeHHYIO ¥KU3HD ITpej-
cTaBuTEk ODea Hymarm, cTekJsa, HOBEIX MATEPHUAJIOB H TeXHO-
JOruii, reHHOH HHKeHepHUH | T. . A Belb 3T0 BCE NPHUKJIA-
HeIe acneKThl XuMu#K. CoBpeMeHHOE 3eMJIeNOJIb30BAHHE
HeMBICIHUMO He3 MHHePANbHLIX yaA00peHuii, IPOM3BOACTEO
KOTOPBIX HCYHCIAASTCA COTHAMH MHJIIMOHOB TOHH. JTO 0J1-
HA M3 CAMBIX KPYNHBIX BeTBei COBpeMeHHOH HHAYCTPHH —
NPOMBIILIEHHOCTE MUHEDAJIBHBIX VIODpeHHH.

Mpel, Kak ¥ BCE JKHBOE Ha 3emJe, »KHBEM B OKeaHe asorTa,
HO GOJILIIMHCTBO PACTeHHIl He MOT'YT ero HanpAMYKI Hc-
nmoab3oBaTh. PacTrenua norpebnsoT a3oT He B cBODOAHOM,
A B CBSI3AHHOM BHjIe — B BHJIe KATHOHA AMMOHMHA, a TAKKE
HHUTPAT- WM HATPHT-aHWOHOB. [1J1f XMMHYECKOro CBA3LI-
BAHWUA A30TA UCIOJIb3yeTCA aMMHAYHOE IIPOU3BOJCTBO, OC-
HOBY KOTOPOT'0O COCTABJAAET OIPOMHAfA, BBICOTOH ¢ Tpex-
OTAXKHBIH J0M, KOJOHHA CHHTe3a aMmHara (cMm. puc. 106
Ha c. 140), sanonHeHHAA KATAJIM3ATOPOM, TIe BO BpeMdA
nponecca oyimmyior Tremnepatypsl 400—500 °C u coagaérca
nasiaenne oxkoao 500 arm. A Ha Kopemrkax 6060BEIX pacTe-
HUIl MHBYT TAK HasbiBaeMble KJIVOeHbKOBLIE OaKkTepum,
KOTOpBIE IPH 00BIYHON TeMIIepATYDPE K 00BIYHOM HABIEHUH
CHOKOHHO NpeBpaniamnT arMochepHBIH aA30T B YCBOAEMYID
dopmy. Han cozpanneM aHAJIOTMYHBIX TEXHOJIOTHE 4eJo-
BeUecTBO DBETCA YViKe MHOT'O AecATHIeTHI, HO TileTHO. Of-
HAKO HET HHKaKHUX COMHEeHMIil, 4To U aTa npobaema Oyaer
peleHa XUMHKAMHM.

Tosopsa o npobaeMe pHKCAIIMKM A30TA, MBI KOCHYJIHCE O]1-
HOH M3 caMBIX XKHBOTPenelyminx npobjeM cOBpeMeHHOI
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BOHM NMPOMEINLJIEHHOCTH, AJePHOK H TEPMOAIEDHOHN dHepre-
THKe — H‘BOﬁKO,ﬂ,HMH CIelHaAAHUCTEI ¢ XHMHYECKHM oﬁpa-
30BAHHEM.

HonyeTHM, 4TO ViKe CO3/1aHA MOIIHAA SHEPreTHKA H pa-
Goraer TepMosAjepHas 3JeKTPOCTAHIIMA (KCcTAaTH, OJHA Ta-
Kad sJIeKTPOCTAHIMNA MOria Obl NOKPHITE dHEPreTHYecKHe
noTpebHocTH ofHOro KoHTHHeHTa). Ho BosHMKaeTr apyras,
HE MeHee cepbe3Had npobiema, ocobeHHO AKTVANBHAA NJIA
TAKHUX NPOTAXKEHHBIX CTPAaH, KAK HAIIA, — 3TO Hepejada
BeIpaboTaHHOH aneKkTpoaHepruu. K coskaneHuio, aaeKTpH-
YeCcKHe NMPoBOJa MMEKT CONPOTHBIeHHEe M NPH Iepegade
JIEKTPOSHEPrun Ha O0Oo0JblIHe paccTOAHHA HeuaDe:KHbI
cepbésHble norep. aa Toro 4rodbl HX YVMEHBIIHTE, YeJ0-
BEYECTBO CTPOUT JIHHWH aJexTponepeaayuu (JIII) ¢ nanpsa-
JKeHMeM B COTHH THICAY M Jaske MMJLJIMOHBI BoJabT. Bam
HEOJJHOKPATHO IIPHUXOJAWJI0CE BHIETH TI'MTaHTCKHE OI0-
pPhI ITHHHH BaeKTpOneperaun, obesodparkuBalOIiHe JaH]I-
mad)T, 3arpoMoMIalIe NaXoTHble 3eman... Ine peme-
Hue npobiaemsl? OTBeT oUeBHIeH — CO3/laHWe CBePXIIPOBO-
JANIHNX MaTepPHAJIOB.

Xopol1o M3BeCTHO, YTO MeTAJIbl M HEeKOTOpbIe ApYrHue
BEIIECTBA NpPH TEMIEDATYVDAX, HHMMe onpelenéHHON (oHA
HasblBaeTcA TOuKoil Kiopn), TepsaioT conpoTHBIeHHEe H Tie-
PEXOIAT B CEEDXIIPOROJAAIIIES COCTOAHHE, O,D.Ha 5&;[&, TeM-
ImepaTypa TAKOro epexoja VX oueHb HH3Ka U 6/IM3Ka K ab-
COJIIOTHOMY HVIK0. A YejoBedYecTBO VMeeT B IIPOMBIIILIEH-
HBIX MaciITabax cO3MABAThE HUSKHE TEMIIEDATYPLI JIHIIE 10
-196 °C (77 K). 910 TeMnepaTypa KHIIeHHA a30Ta.

DUk 1 XUMHKH JABHO BeOYT paﬁo'rb: o MOHCKY Ma-
TepHaa0B, 00JaJa0IMHX CBePXIPOBOLHMOCTRIO IIPH CPAaB-
HUTEeJBHO BRICOKHX TeMIeparypax (TAK Ha3blBAEMASA BhICO-
KOTeMIepaTypHaa ceBepxinposoaumocts). Oxosno aByx ae-
CATHKOB JIET Has3a/ MOABUJI0CE COoODIeHne O nepnnﬁ rpyiine
nmoaobHbIX coeinHeHHH — GapHilUTTPHeBOH KepaMHKe —
¥Ba,Cu,0, (x > 6,0) c TeMnepaTypaMH nepexoja B CBepx-
npoBoaAmnee cocroaaue okoso 77 K. Teoperuxku npencka-
3BLIBAIOT MOJEKYJIAPHEIEe CHCTeMEI HA OCHOBE OpraHuYecKnx
coelMHeHHI co CEEDXIPOBOIHMMOCTEI) Ve IIPH KOMHATHOI
TeMiepatrype. BoT rie ecTh pasBepHYTHCA XHMHKAM.

B konne XX B. XUMHA NPENOJHECIa ellé OAUH CIOPIpHS,
HA 9TOT Pa3 CBA3AHHLIN ¢ ajmoTponuei yrmepoaa. Hexoro-
PLIE ero AJNJ0TPONHEIE MOAHU(PHKAIIMHA BhI ViHe X0POIIO 3HA-
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eTe: 3To U rpaduT ¢ GeCKOHEUHBIMH ILJIOCKOCTAMM M3 mpa-
BIJILHBIX IIECTHYTOJBHHKOB, 1 aJIMa3 ¢ TeTPasApHYecKuM
CTpOeHHeM, M KapOHHBI, 0oDpaszoBaHHBIE DECKOHEYHBIMHA
LHenAsMH yriaepoaHsix aromos. Tak 66110 Ao Konna 80-x rr.
XX B., Korna ObIJIM NOJNYYEHBI (QYIAIepPeHb.

XUMHKH JaBHO Vi3Ke IIpeJCKas3kIBAJH CVYIIECTBOBAHHE
AJITOTPONHBIX MOAM(MHUEKAIMI, COCTOAIIMX M3 OTAEIbHBIX
MAKPOMOJEKYJ, HMEWIIUX (opMy MHOrOrpaHHHKOB, —
thbyvinnepenos. CobereenHo ¢yiaepedbl OpPeICcTABIAKT CO-
Doit Onu3KkMe K cepHUYecKUMM 3AMKHYTLIE CTPYKTYPLI C
4ETHEIM YHCJIOM aToMOB yriaeposa. Hammenwmee uucio
ATOMORB VIVIEPOIA B PAMY CAMBIX VCTOHYMBEIX (YILIEepPeHOR
pasHo 60. ITosromy Qymnepen Cg, (cMm. puc. 45, é Ha c. 63)
DBLI IIOJIVYEH NePBBIM M M3YUYeH Jyullle IpYyrux. 9Ta Moje-
KyJa ABIAETCA TOYHON KonMeil OMMMIIMHCKOro MA4a, Mo-
ATOMY /0 CHX IIOpP NPHMEHAKT M CHHOHUM (yiiepeHa —
Dakubosa (nepesle YeThIpe OVEBLEI — B YeCTh IEPBBIX OVKEB
(haMMIKMil YeTLIPEX HCCHeMOBATENeH — MNepBOOTKPhLIBATE-
Jnei Takoro ipyinepena), uian pyrbonen.

Kpome (ynnepeHOBR M3BECTHBI TAK HA3LIBAEMEIE JIYKO-
BHYHBIE CTPYKTYPEI, COCTOAIIME U3 HECKOJIBKENX cepuye-
CKHUX (QOVILIePEeHOB, HAXOOAIIUXCH OJHH B IPYIOM; HAHOYA-
CTHUILLI (MHOroOCHOHHLIe 00pa3oBaHUA, HMEIOIHEe pasMepbl
0T OAHOID JI0 JeCATKOB HAHOMETPOB); HAHOBOPOHKM; HAHO-
OIUCKH H, HaKoHeln, ob0Hapys;xeHHble B 1991 r. AnoHCKHAM
xumuEoM Cymmo Munsuma sanoTpydku (TpyOKH aumamer-
pom or 0,7 go necATKoOB HaHOMeTpOB). YTO TpeacTaBIAKOT
coboit HaHoTpYOKH? B Kakoli-ro Mepe OHHM POJACTBEHHE]
rpaduTty. Ux ofbegunaser ¢ rpadguToM TO, TO ATOMEI yIJe-
poma B 00OMX CcayuasX pAacIIOJIOMKeHBLI B YIVIAX COeUHEH-
HBEIX Me:xOy coboll mpaBMIBHBIX IHECTHYIOJAbHHKOB. OT-
NeJIbHLIE CJI0OH ATOMOB, MOJOCKH H JHCTOYKH UX MOJYVYHIA
HaszeaHmue rpadenos. Ecau B rpaduTe cion miockHe, To B
HaHOTPYOKAX — Kak Obl CBEPHYTHIE, CKpyUeHHbIe. Munan-
MA CUMTAJ, YTO HAHOTPYOKH COCTOAT U3 KOHIEHTPUUECKHUX
CH0EB M NPELIOMHI MOAENb MX CTPOEHHA HA3BATh «DVC-
ckoil marpémkoii». Jlpyrue mccnepoBarenm oTcTaMBasiM
MOJIeJIb «PYJOHHOIO CBEPTKA», TPETEHM — «IIAlbe-Malles»
(puc. 149). «Pyccraa maTpémka» Badiga Bepx, Muasmuma
orxazanca npas. KoHnokl HaHOTPYOOK 00BIYHO 3aKPBITHI
«IMATIOYKAMM», PAas/eJeéHHBIMH I[OII0JIaM MOJEeKVJIaM#
ctheprueckoro ¢ynnepesa. Hanpumep, Tpybka, nmernomasn
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a) o)

8)

Pue. 149. BapuaaTsl monepedHoro paspesa HAHOTPYOOK: a —
spyccKas MaTpélikas; 6 — «pPYJIOHHBIN CBEDPTOK*; 6 — <Ialbe-
MAlLe»

caMelil Manslid guaMerp (oxono 0,7 HM), cOUJIeHEHA ¢ ITOJIO-
BuHKaMu gyroonena Cg,.

Yo ke 1al0T HOBBIE aJLJIOTPOIIHLIE MOAN(DHKAIIHH YIJe-
pojia YeJI0BeYecTBY 7

DynnepeHkl — 3TO BO3MOXKHBIE VHUKAJNBHBIE KATAJTHTH-
YecKHe CHCTeMEI, NlepCHeKTHBHbIe KOMITO3HIIHH JJIA co3/a-
HHSA CBEPXIPOBOJAIINX MATEPHAIOB.

HanorpyOoku B 50—100 ThIc. pas ToHbIIE YeJ0BeUYeCcKo-
ro BOJIOCA, HO 110 CBOell HPOYHOCTH OHU HPEBOCXOAAT CTAND
B 50—100 pas, XxoTa ILIOTHOCTE UX B 6 pas MeHbIIe ILJIOT-
HocTu cranu. OTcofa MOABHIACE HAEA CO3JAHUA CBepX-
AJIHHHOTO l{ﬂﬁE.ﬂ.ﬂ., CBA3BIBAKIIEro, HallpuMep, 3emMio "
KOCMHYecKUiT kKopabnb., Takoil Havokabenb ANUHOH OT
Semyn g0 JIVHEI U3 OJMHOYHON TPYOKHM MOMKHO OBLIO OB
HAMOTATE Ha KaTYIIKY pPasMepoM BCero ¢ MakoBoe 3ép-
HeIKO. Tak Kak HaHOTPYOKH crocoOHBLI AUCHEPrUpPOBATE
BeIlecTBA HA YPOBHE MOJIEKYJI, TO 3TO II03BOJISET CO3/1aBATh
HA MX OCHOBE MHUHHMATIOPHBIE 3JIeKTPOHHBIe npubopel. Ha-
npuMep, NpUMeHeHHe HAHOTPYOOK MO3BOMHUT YMEHBIIUTH
OCHOBHOH 0JIOK NEPCOHANBHOTO KOMIILIOTEDA 10 HOITH.

XuMuuecKada MOAM(PHMKAIINA HAHOTPYOOK 3a CUET «IpH-
BHBKH®» HA HX MOBEDXHOCTH Pa3dJIMYHBIX I'DYVIII ATOMOB {I‘l‘.‘['
APOKCHILHON, KapOOHUILHONA, KapOoOKCHILHO) TO3BOIA-
eT NOJIYYUTHL PACTBOPUMEIEe HAHOTPYOKH, KOTOpEIe obsana-
0T YHHKAJLHOH pasfieINTeNBHOI cnocofHOCTEIO.

Mgl KOoCHYJIHMCH JHIIE HeDonblIoro Kpyra mpobiem co-
BpeMEeHHOH XMMHH, KOTOpbIe Ve auTeIbHO HILIICTPHDYIOT
npopodeckue caosa M. B. Jlomonocoea: «Illnporko pacnpo-
CTHpAET XMMHA PYKH CBOM B [IeJIa YeJIOBEUECKHE » .
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JlabopaTOpHEIE OIIBITHL

1. Onucanue CBOMCTB
HEKOTOPBIX BeleCTB HAa OCHOBEe
THIIA KPHCTAJNJIHYECKOH PelIéTKH

Brigannsle BaM BelllecTBA pasjie/InTe Ha YeThIpe I'PyNIibl
B COOTBETCTEHH C THIIOM HpHCT&J’IJ’IHqECR{}ﬁ ]}E.‘U_léTKH.

Onumure oblijHe CBOHCTBA BeIleCTB KaX I0H IPyIIbl.

YKakuTe THI XHMHYECKOR CBASH JJIA KaMJA0I0 U3 Be-
I1eCTB.

2. O3HaKoMJIeHHE ¢ KOJIJIeKI[HeH
MOJIUMEPOB: INIACTMACC H BOJIOKOH
H H3eJIHIH U3 HUX

BMH&HHHE BaM nﬁp&aum naacTMacc paclpeiejJiTe Ha
JBE MPYIOBLL — TEPMOILIACTHUYHBIE H TEPMOPEAKTHBHBIE.

Onumure cBoiicTBA OJHOT'O TMIpelcTABHTEIA Rﬂ}Kﬂﬂﬁ
CPYIINbI.

Brinpanabie Bam 00pasikl BOJOKOH (HADPHUMED, ALETAT-
HOe, BUCKO3HOE, KANPOHOEBOEe, XJIONOK, IIepcTAHOe, Hal-
JIOH, HIEJIKOoBOe, JbHAHOE, JIaBCAH) paclpeJe/uTe Ha JBe
rpynnbsl — HATYpajdbHble M XumMHueckHe. [lpemnosmumre
KJaccH(pMKAaIHIO JUIA IIPeICTaABUTe el KaM o MPpynns.

OnumuTe cBoOMCTBA OIHOTO IPeICTABUTE A KaMJoro TH-
a BOJOKOH.

3. JKécTrOoCTh BOJBI.
YerpaHeHHe JKECTKOCTH BOJBI

B npobupry HaneiiTe 3—4 M1 BRIIAHHON BAM HECTHOIH
BOJEI, a 3aTeM fobaerTe 1 M1 pacTBOpa MeLIa, Berpaxaure
npobupry. Yro mabarwopaere? Ilpogon:xkaiiTe npuaneBaTh
pPACTBOD MbLJIA IMOPHMAMM, BCTPAXMBAA KAaXIOBIH pas co-
AepaiuMoe HPDEHDRH A0 TeX Iop, nmoKka B HEﬁ He NOABHUTCH
yeroitunpas nesHa. O0pACHUTE pe3ayILTAT ONLITA.

SANUINHUTE VPABHEHHE PEAKITHHM,
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B npobupky maneiire 1—2 M #ecTKOM BOJALI 1 BCKUIIA-
TaTe eé. Yro madbmwogaere? CaenaiiTe BEIBOJA O THIIE MKECT-
KOCTH BOJbI, €CJIH HA MOBEPXHOCTH COAEPMKHUMOr0 He I10d-
BHuTCA Oenblii HanéT. B aTroM cayuae nodaBeTe B NPoOHPKY
1—2 mu1 pacTBopa kapboraTta HaTpusa. Yro Habmogaere?

Hanumnre ypapHeHHe peakiiuM.

4. O3HAKOMJICHHE
¢ MHHEpPAJbHBIMH BOTAMH

OaHaKOMEBETECh C 9THKeTKAMHI Ha 6};1‘5&:15:&}1 C MUHepaJlb-
HOH Bojoil. Kakue MOHLI BXOOAT B COCTAB 3THX Bona? Kak
UX ODHAPYIKHTE?

Iloa pacrnosHaBaHMA MOHOB KaJdbIlMA MCIIONAbL3YiiTe pac-
TBOp coAbl. Jlna ofHapy:xeHna KapboHAT-MOHOB B HOBYIO
MOPILTHID MHHBpaJIbHDIFl BOJABI ,anﬁasb're PACTBOD KHCJIOTEIL.
Yro mabnwopaaere? 3anHIINTE MOJEKVIAPHBIE M HOHHEIE
VpaBHeHHMA peaKkIluii.

BruMmarensHo npntm'raii're PeKOMeHITAIIMH 110 HCIIOJNB-
30BAHMIO MUHEPAJILHOH BOJILI M OTHECHUTE €€ K COOTBETCTRY-
OIIEeMY THIY: CTOJIOBaA, JedebHasd, JeuebHO-CTONOBAA.

9. OzHAKOMJIEHHE
C IHUCIEePCHBIMH CHCTEMAMM

IIpuroroBeTe HebDONBINYVIO KOJMIEKIWKD 00pasioB IUC-
nmepcHbLIX CHCTeM M3 MMEIIHUXCHA JOMa CFCHEHBHI':!, IMYJIb-
CHII, [IACT U reJjiei.

ITomensaiiTecs ¢ coceloM KOJJIEKIIMAMH M 3aTeM paclpe-
JeJiuTe oﬁpaaum KOJJeKIHNH B COOTBETCTBHH C HJI.&CGHCI}PI‘
KAIIMeH IUCNePCHEIX CHCTEM.

OaHaKoOMETECE CO CpOoKaMH FOJHOCTH INHIIeBLIX, MeIn-
HUHCKHUX M KocMeTHuecKux rejxeit. Kakum cpoilcTBOM
reJjiei onpenenAeTcHA CPpOK UX I‘OIIHOCTH?

6. Peakiusa 3amMeleHusa Me/IH JKe1e30M
B PACTBOpE MEIHOr0 Kymopoca

Hauneiite B npobupry 2—3 ma pacTeopa cyib(para Me-
o (I1) 1 omyeTUTE B HET'O CTAJIBHYI KHOOKY HJIH CKPENKY.
Yro nadbmogaere? 3anuinTe ypapHeHHe peaKIlHH.

K karomy THOY XHMHUYECKHX PeakiiMi 1Mo U3yd4eHHbIM
NPU3HAKAM KJaccH(UKAIIMA OHA OTHOCHUTCHA T
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7. lloryyeHnue KucJjiopojaa
pasjioseHHeM IepPpoKCcHIa Bogopoaa
¢ NOMOUILI0 OKCcHaa mapranua (IV)
M KaTaJa3sbl ChIporo kaprodgens

HaneiiTe B aBe npobupkHn mo 2—3 MJI pacTBOpa IepoK-
cuga Bogopoaa. llobaBbTe B NepBYH NpobHUpKY (HA KOHYH-
Ke mnarens) okeny mapranua (IV). Bo sropywo npobupry
HOMECTHTEe KyCcoueK chiporo kaprodensa. Yro nabiaogaere?

CocraBbTe ypaBHeHHe NPOBeJEHHON peaknuu. K Kaxo-
MY THIY XMMHYECKHX peakiiuil 1o H3yYeHHbIM IPU3HAKaM
KJacCH(hMKAaIuyM OHAa OTHOCHTCA?

8. [lonyuenune Bogopoaa

B nBe npoGupKHM MOMECTHTE MO OJHON rpaHyje IHHMHKA.
B ogay npobupKy ¢ MHHKOM HageiiTe 1 M CONAHOH KMCIO-
Thl, & B JPYI'VI0 — CTOJIBKO e YKeycHoi. Yo Habmopaere?

Hanumure ypaBHeHHMHA peakKIMi B MOJEKVIAPHON H
MOHHOI (hopmax.

9. PazanuHsble ciay4yau
IHAPOJIH3a COJIeH

B rtpu npobupkm npuiaeiite nmo 1—2 Mg pacTBOpOB:
B NepByH — KapOoHaTa HaTpuf, BO BTOPYH — XJOpHJIa
IIMHKA, B TPETEI — HUTpaTta Kanua. Menwiraiite neitcreue
PACTBOPOB HA VHHBEPCAJNLBHYVID HHAHKATOPHYID DYMAaMKKY.
Yro Habawnaere?

OOBACHEUTE PE3VILTATE HADIIONeHUH 1 3aNHIITHTE VPAB-
HeHHUS peaKIHii B MOJeKyIAPHON M HOHHOH (popMax.

10. HenpiTaHHE PACTBOPOB KHCJIOT,
OCHOBAHHMM M COJIeH MHAHKATOPaAMM

B nares npobupok HaneiTe no 1—2 ma pacTBOpoB: B Iep-
BV — T'HJAPOKCHA HATPHUHA, BO BTOPYI — CEpPHOH KHCJ0-
Thl, B TPEThI0D — KapOoHaTa KAIH#A, B UeTBEPTYIO — XJIOPH-
1a AJIIOMHHHASA, B NATYI0 — cyJabpara HaTpusa. McneiraiiTe
neiicTBHe pPAcTBOPOB HA VHHUBEpPCAJIbHVI0O MHAMKATOPHYIO
ymaxkky. Uro nabmogaere?

O6bsacHNTe pe3yabTaThl HAOMOJAEHUH 1 3alHIIHTe YpaB-
HEHHA PEAKIHI B MOJeKYJIAPHONA 1 HoHHOH (hopMax.
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11. Iloxyuyenue u CEOHCTBA
HEepacTBOPHMMBIX OCHOBAHMWI

B npe npodupkn mangeiite mo 1—2 mu pacTeopa cyibgha-
Ta menu (II). Hobasbre B Ramayw us npobupork 1—2 ma
pacTeBopa rEjipokcuaa Harpuda., Yro sabnwopgaere?

ChopmynupyiiTe BoiBOJ 0 criocobe mojyueHHA HEPaACTBO-
PHMBIX OCHOBAHMI.

HobaewTe B 0aHY N3 NPoOMPOK € MOJAYYEeHHLIM HEPACTBO-
PHMBIM OCHOBaHHeM 1—2 MJ pacTBOpa cepHOH KHMCIOTHI.
Yro Habmwonaere?

Hanumure ypaBHeHHA peaknuil B MOJEKYJIAPHON M
MOHHOI thopMmax.

OcraBmyiocsa npofUpKY ¢ HEPACTBOPUMBIM OCHOBAHHEM
VKpenuTe B nNpobHpKoAep:;kaTejie U HarpeliTe B IJIaMeHH
crnupToBgHn. Yro mHabmogaere?

Hanmuimure ypaBHeHHe NpoBeNéHHOH peakunuu. [laiite
XaApaKTepPHCTHKY peakIMH [0 BCeM HM3Y4YeHHBEIM IpH3HA-
KaM KjaaccHUKAIMN XUMAYeCKHX pearI{iii.

12, T'uapoaus XJOpHI0B
H AleTaTos IeJOYHBIX MEeTaJJI0B

B nge npobupku Haneiire no 1—2 M pacTBOPOR: B IIep-
BYIO — XJIOpHJA KaJlifd, a BO BTOPVIO — alleTaTa KaJlud.
HcneiTaiiTe geiicTBHe pACTBOPOB HA VHHUBEPCAJIBHYIO HHIH-
KaTopHVIO byMaxky. Yro wabmogaere?

ObBACHUTE peayIbTaThl HAOMIAeHNH | 3aIIHIINTe YpaB-
HEHHA PEAKIIUH B MOJIEKYIAPHON 1 HOHHOI (hopMax.

13. Oznakomiienune
[ RDJIJIERIIHEﬁ MeTalJdoe

OnumuTe PUIHYECKHEe CBOHCTBA BRIJAHHLIX METAJIOB
{HHHPHMEP, ajlwMHMHHA, MegH, IIMHKAaA, CBHHIA, OJIOBA
M [Ip.), HCOOJb3yA maaH: 1) arperaTHoe cOCTOAHHE IIPH
KOMHATHOH Temneparype; 2) uger; 3) Oueck; 4) nnacruy-
HOCTh; 9) TEIUIO- M B3JeKTPONpPoBOAHOCTh; 6) TBEPHOCTH
0 OTHOCHUTEJNLHOH INKAIe TBEPHOCTH (CM. CIPABOYHHEK);
7) nnorHoCTs (CM. CIpaBOYHUK); 8) TeMIepaTypbl MJaBje-
HHUA 1 KHIeHus (CM. cripaBOYHHK).

ChopmynupyiiTe BbLIBOJ, B KOTOPOM IepeddcauTe o0b-
e pU3nYecKHe CBOICTBA METAJLIOB.
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14. OzpakomjeHnue
¢ KOJLJIeRKIHeH HeMeTaJLJI0OB

OI[HI_[IHTE (I)HSHT-IECRHE CcBOHCTBA BhIIAHHBIX HeMeTa -
JI0B (Hanpumep, KpacHsblil hoctop, Kuenopoa, cepa, BOJO-
pox, rpaduT M Ap.), HCOOJNL3YA IJaH, NpPelJIOXeHHLIH B
onbeiTe 13.

15. O3HakoMJIeHHE
C KOJLJIEKIMEeH KMCJIOT

Pacnpenenure BeIZAHHBIE BAM B 3aKPBITHIX HNpodHaMu
npobupKax, cHAOKEHHBIX ITHKETKAMH C HAZBAHUAMU 00-
pa3ioe KHUCJI0T, HA JBe I'PYVINOEL opraHivecKHe ¥ Heopra-
HHUYeCKHe.

Sanumure hpopMyIkl KHCIOT U faliTe NDOJHYIO XapaKTe-
PHCTHEY OJHOI'O M3 NIpeJJOeHHBIX BellleCTB I10 BCeM Hay-
YJeHHBIM IIDH3HAKAM RJI&CGH(I}HR&IJ,HH KHCIIO0T.

16. OznakoMmiIenne
C KOJIJIeKIMeil OCHOBAHMM

PacnpesenuTe BhIJAHHLIE BAM B 3aKPHITHIX NpoOKaMy
npobupkax obpasnbl OCHOBAHHMII HA JBe I'DYIILI: PACTBO-
PHMBIE H HEPACTBODHMEIE.

JaiiTe NoJHYIO XapaKTePHCTHKY OJHOIO U3 NpeJJIoKeH-
HBIX BellleCTB I10 BCeM M3VYeHHBIM MPH3HAKAM KJaccugpH-
KAl OCHOBAHMI,

17. OzHaKOMIIeHHE ¢ KOJLIeKI[Hell
MHHEPAJIOB, COIepPKaAIHX COJH

PacemoTpuTe BhIZlaHHBIe 00pa3iikl MHMHEpAJIOB (HANpH-
MEp, MeJ, MpaMmop, docthopHTEl, AIIATUTE], TAJIUT, CHJIBBH-
HHUT U Jp.). 3anojgauTe Tabauiy 8.

MHHEPAJIBI Tabruua 8
Dopmyna
Hazpanue
H HAZBAHHE "
n;z::zz‘:l:‘ OCHOBHOH BH‘::::“H Ilpamenenne
MeCTOpPOERIeHHA cnf{?::,ﬂn"
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[IpakTUueckue pPaboTH

[lpakTuuyeckas pabora N1

ITonyuenue, cobupanue
U paclio3HaBaHHUe ra3oB

Bapuamnr 1. [lonyuenue, cobupanue
H pacno3HaBaHHEe BOIOPO/A

B npobupKky noMecTHTe JBe FPAHYJIBI HHHKA U IpUIeiTe
B Heé 1—2 mu conanoil kucaorsl. Yo Habaogaere? 3anu-
IIHTE YPABHEHHE PeakIluu.

HaxpoiiTe Bamy npobupxky npodupkoil 00JIbIIero amua-
merpa. Yepes 1—2 MuHyTEI mogHUMHUTE GONBINTYIO TPOOHP-
KV BBepX M, He NepeBOpaAuYMBAA €€, MOJHEeCUTe K ILJIAMEeHH
cnuproBKM. UTto Habawagaere? YTo MOMKHO CKASATL O UH-
crore cobparnoro Bamu Bosopona? Ilouemy Bosopos cobu-
PaJH B IIepeBEPHYTYIO Npodbupry?

Bapuanr 2. Iloanyuenue, cobupanue
H pacno3HaBaHHMe KHCJI0poaa

B npobupry obbémom 20 Mma npuaeiite 5—7 MJ pacTBO-
pa neporcuaa sogopoga. IlogroToBeTe TASHIIVIO IVUHHKY
(momosruTe eé M, KOrja OHA 3arOPUTCHA, BAMAXAMH DYKH
noracure). [logHecuTe K npofMpKe ¢ NEPOKCHAOM BOJOPO-
Ia, Kylia IpelBapuTelbHO HACBIIBTE HEMHOTO (HA KOHUYMKEe
mnarena) okcuga mapragma (IV). Yro madbnogaere? 3amu-
HIMTE YPABHEHHE PeaKIIMH.

Bapuant 3. [Tlonyuenue, cobupanue
H pacno3HaBaHHe YIVIEKHCJIOT0 ra3a

B npobupky obsémom 20 MJI MOMECTHTE KYCOUEK MPaMO-
pa u npiieiiTe pacTBOp YKCVCeHOI KucaoTsl. Yro Habmaoma-
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ere? Hepea 1—2 MUHYTHI BHECHTE B BEPXHIOH 4YacTh MpPO-
BUPKH TOpPAIIYI0 AyvuuHKY. YTo Habmnmomaere? 3anuimuTe
VPABHEHHE DEaKIIMKE B MOJEeKYIAPHOHR U HOHHOH (hopMax.

B npobupky Haneiite 1—2 M npoapadHOro pacTBOpa
H3BeCcTKOBON BoAbl. Menoneays UMCTYIO CTEKJIAHHYIO TPY-
DOYKY, OCTOPOXHO NPOAVBAMTE Yepes PACTBOD BhIIhIXAe-
MbIil BaM# Boaayx. Yrto mabmiogaere? BanuiInuTe VpaBHe-
HHUe PpeaKIlMy B MOJIEKYJIAPHOI 1 HOHHOM hopMax.

Bapuanr 4. Ilonyuenue, cooupanue
H pacno3HaBaHHe aMMHAaKa

B npobuprky npuieiite 1—2 M1 pacTBOpa XJIOPHIA aM-
MOHHS, 8 3ATeM TAKOH ke 00'bEM pacTROpA MIENTOUYH. 3aKpe-
nuTe NpobUpKy B Jlep:KaTesie H OCTOPOMHO HarpeiiTe Ha
IaMeHH ropeiaxks. Yro mabnromaere? 3anmMiinTe vpapHe-
HHEe PEAKIIHHE B MOJeKYIApHO 1 HoHHOH dhopMax.

IMoguecuTe Kk OTBEPCTHIO NPOOMPKH BIAMHYIO KPACHYIO
ITaKMycoByo dymakky. Yro mabnmoaaere? OcToposHo 1Mo-
HI0XaliTe Beleasomuiics ras. Yro omyulaere?

Bapuanr 5. [lonyuenue, cobupanue
H pacrno3HaBaHHe 3THJIeHA

Cobeputre npubop ana

nosyueHus razoB. [Iposeprre
_ (-CH3;—-CHz-),

ero Ha repMeTH4YHOCTL. B npo- ¢
DMPKY DOMECTHTE HECKOJIBKO
rpaHyJl HJIM KYCOYKOB IIOJIH-
aTHJIeHa. JakpoiiTe npobroii
¢ Ta300TBOOHOH TpyOKOH M
sakpenuTe npubop B Janke
IITATHEA, KAK I[OKA3aHO HA
pucyHre 150. Harpeiite co-
nep:xuMoe npobupru. Yro
nabmwoaaere? IIponyerure no-
JIVUEHHBIH T'a3 Yepes MoIKuc-
JMeHHBLIH pAacTBOpP NepMaHra-  Pye, 150, [putop
HaTa kanua. Yro Haﬁ.l'll{}ﬂ;B.E‘ AA NOJYYeHU A 3THIIeHA
Te? SBanMIINTe VPABHEHHMH [elonnMepHsanuei
NPOAeIAHHLIX PeakIiuii. MOTHATHIEHA

Ei7



[l[pakTHuueckada pabora N 2

XuMHuUyecKUe CBOMCTBA
KUCJIOT

Oneit 1. BzaumMmoaeiicreue
KHCJIOT ¢ MeTaJJIaMH

B age npobupkn Haneiite mo 1—2 mMJ1 consdsHOM KHCI0THL
M DOMECTHUTE B IepPBYI Npo0HPKY rpaHyy IIHHKAa, a BO
BTOPYIO NPOGHPKY — KycodeK MeJHOH NpoBojoKH (mia-
cTuHBI). YTo Habawonaere?

B nBe npobupku HaneiiTe no 1—2 M1 pacTBOpa VECYC-
HOIl KHCJIOTEI ¥ NIOMECTHTE B NepBYK NPoOHMpPKY rpaHyJIy
IIMHKA, 4 BO BTOPYIO NPOOUPKY — KYCOUEeK MeIHOI ITpoBo-
Jgoku (maactuns). Yro madbawogaere?

ChopmynupyiiTe BBIBOJ O B3aUMOAEHCTBMH HeOopraHM-
YEeCKHMX M OPraHMYecKMX KUCJIOT ¢ MeTAJJIAMH.

Hanumure ypaBHEHHA BO3MOMKHBIX PeaAKIIHII B MOJIEKY-
JNAPHOH U HOHHOH (hopMax.

OnsiT 2. Bzaumojeiicrene
KHCJIOT ¢ OCHOBAHHAMM

B nBe npobupku HaneiTe no 1—2 M pacTBopa rMAPOK-
cuja HaTpusa U gobasere 2—3 Kanau pacteopa (enoadra-
neuHa. B nepeywo npobupky npuneiite 1—2 ma conaHo#
KHCJIOTEI, 4 BO BTOPYID — CTOJBKO e pacTBOpa YKCYCHOM
KucaoTel. Yro Habawomnaere?

Hanummure yvpaBHeHUA peaknuili B MOJeKYIAPHOH M
MOHHOH (hopMax.

OnsiT 3. Bzaumojaeiicreue
KHCJOT C COJNAMH

B nBe npobupkn HaneliTe no 1—2 ma pacrBopa rapfo-
HaTa Kanau#A. B nepeyw npobupky npuiaeiire 1—2 M cona-
HOI KHCJIOTHI, & BO BTOPYE) — CTOJBLKO e pacTBopa VEeye-
HO# KucsoTel. Yro nabnwogaere?
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B nBe npobupkxu maneiTe no 1—2 mu pacrBopa cUIMKa-
Ta KaJauda. B nepeyio npobupry npraeiite 1 —2 mMJ1 conAaHOM
KHCJIOThI, & BO BTOPYIO — CTOJIBKO e PACTBOPA VKCYCHOMH
KHcaoTel. UTo Habmogaere?

HanuimuTe ypaBHeHHA peakuMil B MOJEeKYJIAPHOH M
MOHHOI thopMax.

lIlpakTHyeckasa pabora N 3

PacnozaaBanue
BeIIleCTB

3amanue 1

C noMoInbio KauecTBeHHBIX pPeaKIlHil onpegeanTe, B Ka-
KOH M3 BBIJAHHBIX BaM HIpoOHMpPOK HAXOOATCA PACTBOPLI
Xaopuga Hatpus, kapboHara HATpHA, cyiabhara HATpUA,
AllETATA HATPHA.

3aganue 2

C noMoIb0 KAYECTBEHHBIX PeaKIIMH OUpejeanTe, B Ka-
KOH M3 BbIJAHHBIX BAM NpoOGHMPOK HAXONATCHA PaCTBOPLI
XJOpPHJa AMMOHMA, XJopHaa 6apHusa, XJopHaa aTIOMHHHA.

3amanue 3

C nomonibio ofHOIO peAKTHEA OIIpeJes/IuTe, B KAKoi nua
BBIJAHHBIX BaAM npoﬁupom HaxXogATCA pacTBOpPLI NMKOKO3BI,
rNMunepHa, benka.

3ananue 4

C nomompw HHEHAMKATOPHOH OyMasKKH olpeaenure,
B KAKOH M3 BBIJJAHHBIX BAM NMPOOHPOK HAXOAATCH PacTBO-
Pl coJieil: amneTaT HATPHMA, HHUTPAT aAaMMOHHSA, CcyJbk(par
KaJausd.

27
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[I[poexkTHaa OeATeJILHOCTDb

HPOE]‘EH‘IHM deamenavHocms — CAMOCTOATEIbLHAA
TBOpYECKAHd AeATeJbHOCTh o0y4dalwIuxcs, peayJbTATOM
KOTOpOH ABafgeTca MH(PpOPMAIIHOHHBIH NPOAVET — ohopM-
JIeHHBIH NPoeKT, 00J1a1aioiinii HOBU3HOM.

B paboTte Haj nNpoeKTOM MOMKHO BEIJIEJIHTE IIECTE OCHOB-
HBEIX 3TAIOB.

ITodzomoseka: opMyIHpOBAHHE TeMbI IIPOEKTA, €ro 1ie-
JIM ¥ 3aa4, onpejiereHe HCTOYHHKOB HHOpMAaTlMK.

IThanuposanue: seiGop cnocoboB orbopa U aHaJIM3a MH-
thopmaruu, paspaboTra IaHa JIeHCTBEMH; BEIABHIKEeHHE
runoTes.

Heenedosanue: paapaboTka METOAHUKH IIPOBEIEHUA XH-
MHYECKOro SKCHePHMMEHTA M e€ peajiM3alus B Hpolecce
BBINMOJIHEHHMA IIPOEKTA.

ITodeedenue umozos u popmyauposarHue 6bi60006: AHAa-
a3 coDpaHHONH TeOopeTHYECKOH M BHECHepMMEeHTATbHOM
HH(popManuu, oopMIeHHe Pe3yiIbTATOB, (POPMYJIHDOBKA
BLIBOJIOB.

IIpedcmasnenue pe3yibmamos: MNOArOTOBKA Ipe3eHTa-
IHH, BBICTVILIEHHEe C OCHOBHBIMH HIeAMH I[pDBE,[[éHHGﬁ
pafoThl, y4acTHe B HAYYHON JUCKYCCHH.

Peghanerxecusn: caMoolleHKa ¥ OllEHKA Pe3yJbTaTOB M NPO-
1mecca HPGBEREHHH HecJe1oBaHMA y‘-iHTEJIEM, OJHOKJIACC-
HHKAMH, 00111eCcTBEHHOCTRIO.

TeMbl NPOEKTOR H HCCJIEIOBAHMM

1 (0aa cpednux wron cenvcrkoit meecmuocmu). Ucenepno-
BaHME NMUTHLEBONH BOJABLI PA3JMUYHBIX NPHUPOMAHBIX MCTOUHH-
KOB.

1 (daa zopodecrkux cpednux wron). Ucenegosanme BoJO-
MNPOBOAHON BOJLL.

2. IloBeIIeHNE KAYECTBA TUTHEBOIH BOIBI.

3. Hccanenosanne X03AMCTEEHHOTO M TYAJETHOIO MbLIA
Pa3IMYHBIX MAPOK.

4, CGBPEMEHHI}IE HalnpabBJeHHA paiBHTHHA XUMHYeCcKo
TEXHOJIOTHH? ﬁ'HOT'EXHGHOI‘HH H  HAHOTEeXHOJOI'1HA.
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NMepuoguyeckaa cucrema xumuyeckux anemeHrtoB . U. MenpeneeBa

rr¥IUmnsu 23 MTEMEHTOB
NEPHOBI
1 11 I v Vv VI VII VIII
1 ?:I,'- 1 00751! {}[} CidMiClﬂ BHEMEHTH»—] nDpF,qKGBblﬁ HOMED ]l’,le i UDZ§
Bogopoa T Fenwi
3INeKTPCHHAA Na 11+
Li 3| Be 4 B 5/C 6 N 710 8|F 9 Ne 10
2 25 6,923 | 287 8.0122 | 25'2p 10811 | 257297 1201118 | 28%2p° 14,0067 | 2s72p" 15,9004 | 272" 18,998 KOHOUIYpaLMA—r-3s' Saaen 2s*2p 20,183
Nwrwi Bepannua Bop ¥rnepon Azar Ewcnopon drop BHELWHErD CNoA H"T‘P"ﬁ | Heon
Na 11 Mg 12| A 13| 8i 14|p 15|8 16| C] 17 J [ Orvockrenswan | Ar 18
3 35 22,9898 | 35 24.312 | 3s?3g 26,8815 | 257 3p° 28,0886 | 2573p 30,8738 | 25730 32,064 | 25" 3p° 35453 | L1 RaHMe 3NEMEHTA 3TOMHAR Macca | #5730 29,048
Harpui Marnmii A KpesHmi Sochop Cepa Knop Apran
K 19 Ca 20| 21 S.c 22 Ti |23 V|24 Cr|25 Mn|26 Fe |27 Co|28 Ni
45 39,102 | as® 40,08 | 44,956 3d'as" | 47,80 3d%as’ | 50,042 35745 | 51,006 3d*ds | 54,038 ag"dgt | 55 84T 3d%as" | 55 9332 ad"45% | 58,71 3d%4s”
4 Kanmi Kanuuymi Cranpni TuTan Bananwi Kpam MapraHai Meneao KobansT Huxens
29 Cu|30 Zn|Ga 31| Ge 32 | As 33| Se 34| Br is Kr 36
63,548 3d"44" | 65,37 30" 457 | as4p' 68,72 | 45%4p° 72.59 | ds4p® 748216 | 4stap TEB6 | 4sTapt 79.904 454" 83.80
Megn Uwsx | Fannwd s W [ Comen Bpow Kpmnros
Rb ar Sr 38|39 Y 40 Zr (41 N hla2 Mo |43 Te |44 Ru|45 Rh |46 ]'d
55 B5.47 | 547 87,62 | 88,905 44857 | 91,22 447547 | 82,906 4055 | 9584 4d*55" | [99] 455 | 101,07 44’54 | 102905  44'Ss | 106.4 ag"5g"
5 Pryfimaui Crpoigmi WTTRHM LiNpHOHAA Huobui Monwbaes ToxHOUMA FyTaHaR Pogmi Mannagwi
a7 Aglas Cd|In 49 Sn S0(S5h 51|Te 521 53 Xe 54
107,868 4455 | 112,20 4058 | 57 5p" 114,82 | 557 5p% 118,69 | 557 5p° 121,75 | Bs"5p" 127,60 | 8s"8p"  126,8044 5s75p" 131.30
Cepefipa Kagmwi | Manua [LE T Cypuma Tennyp Han Kowsou
Cs 55| Ba 56|57 La*|72 Hf |73 Ta |74 W |75 Re |76 Os|77 Ir|78 Pt
&4’ 132,005 | Bs* 137,34 | 138,81 sgs’ | 178,49 4/MEdfgs’ | 180,948 4rMea”8s| 183,85 4r'saest | 186,2  4rsgigs® | 1902 aft'satee®| 1922 arsdTes?| 195,08 5d" 68’
ﬁ- Ueawh Bapui Mawran T e Tawran Bonudpam Pamwi Desun L] " MaaTena
79 Au|so Hg |T1 81 Ph 82 i 83| Po 84 At 85 Rn 86
196,967  5d6s' | 20058 5d'6s" | &s” hip' 204,37 | Bs” 6p° 207,19 | Bs"6p” 208.980 | 6s’6p" [210] | 8s%6p* 210 Bs76p* |222)
RanoTao Pryts | Tanmua (=TT BucwmyT Moo Hi AcTar Papom
Fr 87 Ra 88(B9 Ac** 104 Rf|105 Dh|1086 Sg | 107 Bh |108 Hs | 109 Mt |110 Ds
78! t223) | 7¢° [228] | (227] Bd'7¢% | [281] BMBFTsT | [282] SMEPTT | jogay  sMed'ns? | [282] 56T | [2es)  SMed*7s' | [2e8]  57BdTHY | [271) 6d"7s'
T PR LM Papuw BxTiH R Peaepdopgni DyBwmin Cuboprai Bopu Haccud MeiTHepUA i} AT
m Rg|1"2 Cn|Nh 13 |F] 14| Mc 15| v 16| T 17 0 18
[281]  &M8d"rs' | [285]  Er8d"7s% | ErEd™Te"  [284] | 8/MBdVTs TR [289) | BMed"7sTTe® [288) | 5rea" T Tt [299) | &Med T et [204] BB Ts Tt [204]
Pesrrenai HKonepuuumi Hi @ an M i n Ti Oranecon
BRICHIHE
OKCH [Tk REO RO R203 R02 R205 ROa RQOJF RO{
JABRTYYUHE
BOAOPONHLIE
COEJUAHEHHA RH4 RHQ HQR HR
* 1 Ce|59 Pr| 60 Nd s1 Pm|62 Sm]|63 Eu| 64 Gd|55 Th| 66 D}r 67 Ho 68 Er/62 Tm| 70 Yh{7 Lu
JTAHTAHOWJBI| 14012 af'sd'6s®| 160007 4f50%6° | 19420 af'so%8s’| [145]  ar'5a6s® | 15035 artsa’ee®| 15006 asaes’ [ 15725 arse'es’ | 159924 4r'5efes?| 162,50 arsofes” ea ma0 afMsa’ss®| 167,26 41"50%s” [ 168,934 4r™sns’ | 17304 4Msass’ | 1ie 7 arsd'ss®
Uepui MNpazeogum Heogus Mpose i Camapua Esponmi Fagomummni Tepbua Ay Fi ] Bpdua Tyana HWrrephei Noreuwui
Ak 90 Thi91 Pal92 U 93 Np 94 Pul9 Am|9% (Cm]|97 Bk|98 Cf 99 Es 100 Fm/|101 Md|102 Ng|102 Lp
AKTHHOHGI | t20a 6r'ed 7s’ | [231) S°6d'75°| 23800 5P64Tsd| (137) SPed'7e®| [M2) Sef'8a"7e®| [243) Sree™7e® | [247)  SF6d'7| [247] 516077 | (248 5M64°7e% | (254] 5/"Gd*7e®| (28] 51™ed"7e" | [256) 5r78a°7e” | [255) S/MBa*Te’ | [257) 5Mea'Te’
Topua NpoTaxTHHAR Ypaw HenTyHHA NnyTeHRA AR BPHLIHE Kiapsia Baprnun KanudapHiR IAHILTEAHAR Mplﬂlﬂ MaHnansRHE Hobe nwi Noypawcui

KpacHbiM LipeTom 0003Ha4YeHbl 3HaKW HEMETAIVIOB, 3eNEHLIM — MEeTannos, 0bpasyiolmx amdoTepHbLIE OKCUAOLI U TMAPOKCUILI;
YEpPHLIM — MEeTannos, 00pa3yloLMX OCHOBHbLIE OKCWMOb! M OCHOBAHWS.




PacTBOpUMOCTb KMCJIOT, OCHOBaHU U conein B Boae

(Npyu KOMHaTHOW TemnepaTtype)

KATHOHBI
S HY | it | k' | Na* |NH | Ba®™ | Ca®™ | Mg™ | 8r%" | AP | or®™ | Fe®t | Fe® | Ni** | Co®* |Mn®*" | Zn®t | Agt [Hg™ | Pb*T | Sn®t | cu®t
OH™ PP P PP M H M H H H HH HH|[H|=-—|—-|H|HI|H
F~ PIPIPIP P MH H M P HK H H|P PIM|P P H P|P
cl P PP P PP/ P|P P P P P P|P P PIP H P M P|P
Br P PP, P PP P|P P P P P P/IP P PIP HMMP|P
I P/ PP P PP/ P|P P P 2?2 P|?2|P P PIP H H H M|P
g P/ PP/ P PP M|-|P|=-|m|H|—-|H/IHI HIH HIH HIH|H
805 P PIP P PIMMMH|? - M[?|HH|?2|MH H|H|?|?
80}~ P PP P P HM|P H P/ P P P|IP P PP M| =—|H | P|P
NO, P PP P PP/ PP P P P P PP P P|P P P P —|P
NO, P PP P PP|P|P|P|2|2|2|2|P M?2|2 M T|®]| 2
POL P H/P|/P —|H/H/H/H/ HH|/H|/H|H|/H|H|H H|H|H|H|H
co;~ P PIPIP P HHHHH 2|27 H 2 HHHHIH H|? | H|?|H
CH,CO0™ P/ P|P|P PP PP P -|PP|-|P P P|P P PP —-|P
8i0]~ H I PIP|P 2| H HHH 2|2 R 2|2 T\ HIH 2|7 H|?]|?2

ANEKTPOXUMWYECKWA P, HAMPAXEHWMA METANIOB
Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Co, Sn, Pb, 1., Cu, Hg, Ag, Au

YCUNEHWE BOCCTAHOBUTENLHLIX CBOWCTB, aKTMBHOCTA

P — pacTtBopReTcA
(>1rHa100rH,0)

M — Mano pacTeops-
etca{or0,1 o
1rua100rH,0)

H — He pacTeopserca
{<0.1 rua 1001 H,0)

— — B BO[HOW Cpeae
paznaraetcs

7 — HET AOCTOBEPHbIX
CBEASHWA
O CYLECTBOBAHMN
COBAMHEHWA

PAL SNEKTPOOTPUUATENIBHOCTWU HEMETAJI/IOB
H, Si, As, P, Se,C, S, I, Br, CL N, O, F

yCHneHwe anexkTpooTpuuaTensHoCTH




