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I'maBa nepmasda

CTpoeHnne EeemecTBa

§ OcHOBHBIE CBelleHUA
1 O CTPOEHUM aToMa

ITonarue «aTomM» IPHUIILIO K HAM U3 AHTHYHOCTH, HO CO-
BEPIIEeHHO M3MEHWUJIO TOT TEePBOHAYAJBHBIA CMBICJ, KOTO-
pPBIN BKJIAABIBANHN B HET'O [pEeBHUE I'pexkH (B IepeBojie ¢ rpe-
YeCKOI'o «aToOM» O3HAYaeT «HeAeJTHUMBIii»). DTHMOJIOrUsA
HA3BAHUA «HEJEeINMBbII» OTpaaer CyI[HOCTb ATOMA C TOU-
HOCTBIO 10 HAa00O0pOoT.

AToM nmenmMM, UTO JOKasanu sBIeHus doroadderra,
PajguoaKTUBHOCTH, 3JEKTPOJH3a (8CMOMHUME, YMO 3mo
maxoe) n ap. IsyyeHue sTux siBJIEHUH ONIPe/eJINJIO paspa-
0OTKY Pa3JIMYHBIX MOJIeJIeil CTPOeHHA aToMa KaK CJIOMXKHOMN
YacTHUIbl. JBOJIIONUIO IPEACTABJIEHHN O CTPOEHHH aToMa
MOXKHO H300pPa3uTh B BU/Ie CXeMbI 1.

B 1904 r. B paGore «O cTpykType aroma» [:x. Tomcon
JaJI omucaHue CBOed MoJesid, IIOJIYYuBIIeil o0pasHoe Ha3Ba-
HUe «nydunz ¢ uzromom». B 310l Momenun aToMm yiomoo-
JIeH IyAHUHTY chepuyecKoil ()OpMbl, UMEKIIEeMY II0JI0MKH-
TenbHBIN 3apanx (pumec. 1, a).
BryTpe cdepbl BKpaiieHsl,
Kak M3I0M B OyJAHHIe, OTPH-
naTeJbHO 3apAKeHHbIe 3JIeKT-
POHBI. DJI€KTPOHBI COBEPIIAIOT
Koje0aTeJbHbIE  OBUIKEHUSA,
Omaromapss KOTOPBIM  AaTOM
HU3JIy4aeT BJIEKTPOMATHUTHYIO
9HEPrHuio. ATOM B I[€JIOM 3JIeK-
TpoHedTpased. Mogeabs aro-
ma . ToMcona He ObLIa TOJ-

Puc. 1. Mogean
TBEPIKIACHA ISKCIEPHUMEHTAJb" cTpoeHHA aTOMA:

HBIMH GaKTaMHi H ocranack a — JI:x. TomcoHna;
THIIOTE30H. 6 — 9. Pesepdopaa
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CormacHo naanemapHoil modenu, NPENIOMKEHHON
9. PesepdopaomM, aTOM COCTOMT M3 IOJIOXHUTEJIBHO 3aps-
SKEeHHOTIO sijipa M 3JIEKTPOHOB, IBMIKYIIUXCA BOKPYT fAApa
10 3aMKHYTBIM OpOuTaM, IOJO00HO ABHKEHHIO ILIaHET BO-
kpyr Conrana (puc. 1, 6). Mozens 9. Pezepdopaa He cmoria
00BACHUTE U3JIYYEHHUE U IIOIJIOleHHe 3HePIrul aTOMOM.

B 1913 r. H. Bop npeaioxunil K6aHmoeyro modensv
CTPOEHMSA aTOMa, OCHOBAHHYIO Ha CJIeAYIOIIHX IIOCTyJa-
Tax.

ITepauiii nocmyaam. IeKTPOH ABHUMKETCA BOKPYT Alpa
110 CTPOTO ONpeJe/IEHHBIM 3aMKHYTBIM CTAIIMOHADHBIM OD-
OUTAM B COOTBETCTBHH C «pPa3pelléHHBIMH» 3HAYEHHAMH
sepruu E,, E,, ..., E , mpu 3TOM 9Heprus He MOTJIONIaeT-
cA ¥ He U3JIyUaeTcH.

Bmopoit nocmyaam. ODJIEKTPOH MOKeT IepexOojuTh
M3 OJHOIO «PA3PEIIEHHOr0» DHEPreTU4YecKoro COCTOAHMUS

PA3BUTUE IIPEICTABJIEHHUHA Cxema 1
O CTPOEHUHU ATOMA

ATOM — XMMHUYECKH HeleIMMas YacTuua (aJIeMeHT).

~

JokasaTeabCTBA CJIOMKHOCTH CTPOSHHUA aTOMa

1. OTkpBITHE peHTreHOBCKHX ay4deit (1895 r., K. Penrren).
2. OTkpeITHE KaTonHbIX Tyueit (1897 r., Ix. Tomcon).
3. OtxpouiTHe pagumoaxkTusHocTH (1896 1., A. BeKKepens)
u eé nayuenne (1897—1903 rr., M. Cximogosckas-Kropu,
I1. Kropn).

~

Mogenu cTpoeHHA aToMa

1. «IIygunr ¢ usrlomoM» (1902—1904 rr., B. Kenssus,
Jx. Tomcon).

2. IInanerapuas (1907 r., 3. Pesepdopxn).

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

~

CoBpeMeHHBIE IIPEACTABIEHNA O CTDOEHHH ATOMA
Ha OCHOBE KBAHTOBOH MeXaHHUKH.
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B ZPYyTOe, YTO COIPOBOKIAETCS
H3JIy4YeHHeM HJIH ITOIJVIOIIeHH-
€M KBaHTa SHEepPruu.

H. Bop BEéC KBaHTOBEIE TIpe-
CTaBJIeHHsI B CTPOEHHE aToMa, DreKTpon
HO MCIOJIL30BAJI IPH ATOM Tpa-
AHIMOHHBIE KJAaCCHYeCKHe II0-
HATHA MeXaHUKH, paccMaTpu-
Bad JJIGKTPOH KakK “acmuuy,
deuxcywyrocs co cmpozo onpede-
AEHHOU CKOPOCMbBIO NO CMpPoOzo
onpedenénHbLM MPaeKmopusim.
Ero reopus 6v11a mocTpoeHa Ha
IIPOTHBOPEYUAX.

B 1932 r. 6b11a paspaboraHa
IIPOTOHHO-HEMTPOHHAA Teopus
Anpa, COTJIaCHO KOTOpPOHM sAxpa
aTOMOB COCTOAT M3 IpPoTOHOB Puc. 2. Cxema crpoenns
1 HENTPOHOB. aroma

HyxkiaoHbI

Heiirpon IIporon

ATOM — BTO 3JIeKTpoHeHTpaIbHAA CHCTEeMA B3aW-
MOZAEMCTBYIONINX 3JIeMeHTaPHbIX yacTHIl (Tab. 1),
cocrosAman U3 axpa (06pasoBaHHOIO IIPOTOHAMHA
M HEMTPOHAMM) U 3JIEKTPOHOB (pHc. 2).

Rl s e A T e R S A A R e IS Ot T o b el AT S

OCHOBHBIE XAPAKTEPUCTHKHA Tab6aruya 1
HEKOTOPBIX 3JIEMEHTAPHEIX YACTHI],

Yacruua u eé

o6osHauenwe | Macca | 3apsax IIpumeuanue

ITporon, p 1 +1 Yucsio npoToHOB cooTBeT-
CTBYET HOPSAAKOBOMY HOMeE-
PV alieMeHTa B TabIHIle

I. 1. Menpgeneera

Heiirposn, n’ 1 0 Yncno HeTPOHOB HAXONAT
mo hopmyne N =A — Z

DeKTpoH, e 1 -1 Yucao sJ1eKTPOHOB
1837 COOTBETCTBYET
HOPAAKOBOMY HOMEDPY
3JIeMeHTa B Tabaune
. . MenneneeBa
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AToMHOe AP0 KA IOI0 XUMHUYECKOTO dJeMeHTa Xapak-
TepU3yeTcsa CTPOro ONpeNeIEHHBIM YHCJIOM IIPOTOHOB Z
(T. e. ONpefeNIeHHBIM MHOJOXKUTEJILHBEIM 3apsAAOoM) B HEM,
PaBHBIM MNOPAIKOBOMY HOMEDPY XHUMHYECKOTO dJIeMEeHTAa
B [Tepuoauueckoit cucteme I1. 1. Merneneera.

Yucao HeiiTpoHoB N B aToMax OJHOT'O U TOIO e XMMH-
YeCKOI'o 3JIeMeHTa MOXKeT ObITh pasnunuHbeIM. CegoBaTeib-
HO, pa3auuYHBIME OyayT u maccosrle uncaa A (A = Z + N)
y 8THX aToMoOB. TakWe pasHOBHIHOCTH ATOMOB Ha3bIBAIOT
uzomonamu.

—
’ Hzoronsr — aTo Pa3sHOBHJHOCTH aTOMOB OZHOTI'O

M TOro e XHMMHUYECKOro 3JIEeMeHTAa, HMeloIue
OAMHAKOBBIH 3apdAj aTOMHOI0O AApa (0guHAKOBOE
YHMCJIO MPOTOHOB B HEM), HO pasHble MacCOBBIE
yncsaa (pa3Hoe YHCJI0 HeUTPOHOB).

T

}

BHJI ATOMOB C OJAMHAKOBBIM IOJOKHTEIbHBIM
3apAIOM sApa.

»
’ CraepoBaresibHO, XMMHWYECKHH 3JI€MEeHT — 3TO

Hanpumep, B IpUpoOJie BCTPEYAIOTCA H30TOIBI XHUMHUYE-
CKOTO dJIeMEeHTa KHCJIOPOJAa ¢ MacCcoBbIMHU yucyaamu 16, 17
u 18 (160, 170 u 180), xmopa — 35Cl u 37Cl, ranus — 39K
u 0K, aprona — 39Ar u 40Ar.

CTpoeHHe aTOMHOTO Apa U H3MeHeHU s, IIPOHUCXOJsAIe
¢ HUM, — IpeaMeT saepHo Gusuxku. [Ina xuMuu 60Jb-
WA WHTepec IpeJ/CcTABIAET CTPOEHHUE BJIEKTPOHHOH 000-
JnouKku aroma. [lof anexkmponnoid 060101 KOU TOHUMAIOT
COBOKYITHOCTH BCEX 3JIEKTPOHOB B aToMe. UMcio anexTpo-
HOB B aTOMe€ PaBHO UHCJIY HPOTOHOB H COOTBETCTBYET II0-
PAIKOBOMY HOMEDY 3JIEMEHTa, TAK KaK aTOM 3JIeKTPOHeuT-
paJieH.

BaxHellnell XapaKTepHCTHUKON 2NeKTPOHA HABJIAETCHA
HEpPTrudA ero CBA3M ¢ ATOMOM. DJIEKTPOHBI, o0jazaroliue
OIMBKUMH 3HAUEHUAMM 9HEepPruu, o0pasyioT eIUHBIN 3/1ekK-
MPOHHBLU CNOU.

Haumensiieii sHeprueil obnaagarwT 3JeKTPOHBI IIEPBOrO
2JIEKTPOHHOTO CJIOsA, HauboJsiee 6IM3KOI0 K AaTOMHOMY SDPY.

6
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ITo cpaBHEHHIO C 3JIEKTPOHAMY TIEPBOTO
CJI0A BJIEKTPOHBI MOCIeAYIONIAX CII0EB Oy-
OyT XapakTepu30BATBECA OOJBIIMM 3ama-
com sHepruu. CremoBaTe/ibHO, HaMeHee
IIPOYHO CBA3AHEI C APOM aTOMAa 3JIEKTPO-
HbI BHEIIIHEro CJI0sd.

Qucao aneKmpoHHbLX CA0EE, HA KOMO-
Pblx pacnonazarnmcs 3LeKmponsl 8 amo-
M€ KOHKPEMHO020 dJNeMEHMA, COOMmeEemn-
cmeyem Homepy nepuoda & mabauye
H.H. Mendeneesa, 6 KoOmopom pacno-
Jazaemcsa NeMenm: Yy Amomo8 JeMeH-
moe 1-zo nepuoda — o0duH yposewwv, 2-20
nepuoda — 0dea, 7-20 nepuoda — cembw.

JJIeKTPOH B aTOMe He MMeeT TpaeKTo- Puc. 3.

PUM JBM)KEHUHA, T.€. MOXKHO TOBOPHUTH POPMEIS-, p-,
JHIIb O 8EPOAMHOCMU HAXOMKIACHUS ero géiﬁ:;ipmﬂmx
B mpocTpaHcTBe. OH MOMeT HaXOIUTLCS

B JIT060 YacTH [IPOCTPAHCTBA, OKPYIKAI0-

mero aapo. COBOKYITHOCTh PA3IMYHBIX TTOJOMEHUH 3JIeKT-
POHa pacCMaTPHUBAIOT KaK 3/1€KMPOHHOe 001aK0 ¢ oIpee-
JIEHHOM ILIOTHOCTBIO OTPUIATEbHOr0 3apaxa. QKoo Anpa
MOXHO BBIJIEJTUTH IIPOCTPAHCTBO, I'Jle BePOATHOCTHL HAXOMK-
JeHNdA 3JIeKTPpoHa HauboJIbIinas.

poM HauboJee BEPOATHO HaAXOMKIEHHE 3JIeKTpOo-

’ IIpocTpaHCTBO BOKpPYr aTOMHOTO SApa, B KOTO-
HAa, HA3BIBAIOT 3JeKTPOHHBIM 00JIAKOM.

e T e e R e G R e e s G R D e g aedl

s-Obnaka umelor chepuueckyro dopmy, p-obmaka —
(hopmy radTesum MaIM 06BEMHONW BOCHMEDKH, a HEKOTOpBIE
d-obnaka — dopmy sucra kaesepa (puc. 3).

@PopmMa u pasMepbl TOTO WJIU WHOTO 3JIEKTPOHHOTO
obaKa ONpeseNndlOTCs AMOMHBIMU OpOUMALAMU. ATOM-
HBI€ OPOUTANHN ABIAIOTCA (PYHKIMEH ABOHCTBeHHOIM opH-
DOJBI 2JIEKTPOHA, OUPEeNe/IEHHON B KaKJ0H TOUKe OKOJO-
AAepHOro npocrpancTea. OHU He UMEIOT (POPMBI, TaK KaK
9TO IIOHATHE MareMaTHdeckoe. OMHAKO, KAK M COOTBET-
CTBYIOIIHEe HM JJIEKTPOHHBLIE o0Jsiaka, opbuTanau 0003HA-
4alT CUMBOJIaMUu S, p, d, f.

7
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B aromMax XmMHUYECKHX 3JIeMeHTOB IEePBOMY CJIOK CO-
OTBETCTBYeT OJlHA S-OpOMTaJ b, HA KOTOPOHM MOIyT HaXo-
IUTHCA ABA S-3JeKTpoHA. Bropoii ciioif uMeeT s-opOuUTAIb,
3arac SHePruM 3JIeKTPOHOB HA HEH BBINIE, UeM Yy 2JIeKTPO-
HOB IIepBoro cjaos. Kpome Toro, BTOpPOH CI0H HMeeT TPH
p-opOuTaNN, KOTOPBIM COOTBETCTBYIOT TaHTesleoOpasHbIe
BJIEKTPOHHLIe 00Jiaka ofHOoro pasMepa. OHU B3aMMHO Iep-
NeHANKYJIAPHBI, TOA00HO 0CAM KOOPAMHAT X, Y 1 2. Tpernii
cJIOM, TIOMUMO OJZHOH S- U TPEX p-opbuTasieil, uMeeT IATH
d-opburasieii.

Kaxayo opbuTanb MOryT 3aHMMATh JBa BJIEKTPOHA.
CiefnoBaTelbHO, MAKCUMAJILHOE YHUCJIO 3JIEKTPOHOB, KOTO-
pble MOT'YT IOMECTUThCA Ha IIEPBOM CJloe, paBHO 2, Ha BTO-
poM cioe — 8 (2 — Ha ogHOil s-opbuTamu u 6 — Ha TpEX
p-opbuTtansix), Ha TpeTheM ciaoe — 18 (2 — Ha s-opburanu,
6 — Ha p-opbuTanu u 10 — Ha d-opbutanax).

ATOM KajKIOro ajeMeHTa B IlepHMOAMYeCKOH cHcCTeMe
. . MenpeseeBa oTjin4yaeTcsi OT IPeAbIAYILEro TeMm, 4TO
3apAA ero Ajpa yBeJHYHBaeTca Ha eUHHMIY (B sAape Ha
OIWH IIPOTOH CTAHOBHUTCHA OoJbIle), a cJel0BaTeIbHO, Ha
2JeKTPOHHOM 000JI0YKe Ha OAMH 3JEKTPOH CTAHOBUTCSH
0oJIbIIIe IO CPAaBHEHUIO C IPEeIbIAYIIAM 2JIeMeHTOM.

B 3aBHCHMOCTH OT TOr'0, HAa KaKoil opbuTaju HaXOqUTCH
3TOT HDOCJEAHUH 2JIeKTPOH, XMMUYECKHe 3JIeMeHThI MOM{HO
pasieJuTh Ha ceMelicTea: s, p, d u f (puc. 4).

K s-asemernmam OTHOCAT dJeMeHTHI INIABHBIX MMOJATrPYIIII
I u II rpynn Ilepuoguueckoit cucremsl JI. 1. Menneneesa,
a TaKiKe relidii.

K p-anemenmam OTHOCAT 3JAeMeHTHI IVIABHBIX IIOATPYII
I1I—VIII rpynn Iepuoguueckoii cucremsl J1. 1. Menzgese-
eBa.

K d- u f-anemenmam OTHOCAT XHUMHUUECKHe dJIEMEHTHL
no6ouHbIX moarpynn Ilepuoanueckoit cucremsl . V1. Men-
IeJieeBa.

IIpuHAAIEe HOCTE XUMHUUYECKOTO dJIeMeHTa K TOMY HJIK
MHOMY 3JIEKTPOHHOMY CEeMeMCTBY MOMKHO OIpPeAeHuTh II0
aneKkmpoHHol KoHpuzypayuu (INEeKMPOHHOU Gop-
Mmyne), KOTopas TOKA3bIBAeT PaCIOJIOKeHue 3IeKTPOHOB
Ha SIEKTPOHHBIX CJIOSAX W OPOHTANIAX aTOMOB. 3alHCATh
TaKyIo (hOpMYJTy MOKHO ¢ nomMombio Ileproanyeckoii cuc-

. i
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Tembl [I. M. Menneneesa. Ilins ajleMeHTOB MAaJbiX IIepPHO-
goB (1—38), cocTOoAIMHUX TOJBKO M3 3JIEMEHTOB TJIABHBIX
noarpynno (A rpynm), 3TO He COCTABHUT HHUKAKOI'O TpyZa.
Hanpumep, cepa, xumuueckuii anemednT Ne 16, pacnoio-
JKeHHBIN B 3-M Iepuoje, riiaBHOW moarpynme VI rpynmer
(VIA rpynne) Ilepuoamueckoii cucrembr II. V1. MenHge-
aeeBa. CienoBarensHo, AAPO €€ aroma mMmeeT 3apang +16,
Ha 3JIeKTPOHHOH o0os0ouKe pacnoaaraoTca 16 aleKTpoHOB:
Ha IIepBOM cjoe — 2 3aeKTpoHa Ha 1s-opbuTanm, HaA BTO-
poMm cinoe — 8 ajnekTpoHoB (2 — Ha 2s-opburanu m 6 —
Ha 2p-opbuTanax) m Ha TpeTheM — 6 2JeKTPOHOB B COOT-
BETCTBHH C HOMEPOM I'pyImmnsl (2 — Ha 35-0pOUTANIH H OCTaB-
mueca 4 — Ha 3p-opburanax). OTcioga 5JeKTPOHHAA KOH-
durypamnusa aTromMma cepbl:
1522522p63523p*.

Cepa — BTO p-BJIeMEHT, TaK KaK MMOCJEeIHUH 3JIeKTPOH
B €€ aToMe pacloJjiaraeTcsa Ha 3p-opouTansm.

s asieMeHTOB mobouHbIX noarpyn (B rpymnn) creayer
YUUTBIBATE TOT (DAKT, UTO y aTOMOB 3THUX 3JIEMEHTOB
3aI0JIHSAETCs He BHEITHWH cI0# (Ha HEéM, KaK MpaBuJo, 6y-
OyT HAXOOUTHCA JBa S-3JIeKTPOHA), a d-opOHTaIW IIpej-
BHEIIIHEro ¢J10sA (Ha HUX, KaK BEI 3HaeTe, MOKeT IIOMEeCTHThL-
cs He Oosee 10 sy1eKTPOHOB).

Paccmorpum, Hampumep, CTpOEHHe 3JEKTPOHHOI 060-
JOUKH 3seMeHTa Ne 23 — BaHAgUA, PACIOJIOMKEHHOTO B 4-M
nepuoge, nobounoit moxrpynme V rpynnosl (VA rpymme)
Ilepuoguueckoit cucremsr [. . Meugeneesa. Craemosa-
TeJIbHO, AAPO ero aromMa umMeer 3apsan +23, Ha dJIeKTPOH-
HOI obosoyke HaxomsaTcAa 23 »dIAEKTPOHA: HA TEePBOM
ciaoe — 2 syiekTpoHa (Ha 1s-opbuTanm), Ha BTOPOM CJioe —
8 snexTpoHOB (2 — Ha 2s-opbutanu u 6 — Ha 2p-opbura-
JISIX), Ha BHEIIIHEM, YeTBEPTOM — 2 $-3JIEKTPOHA, KaK V 3Jie-
MeHTa II000YHOH NOArpynnbl, ¥ OocrajbHble 11 saexTpo-
HOB — Ha TpeTbeM cjoe (2 — Ha 3s-opburanu, 6 — Ha 3p-op-
OuTanax W ocraBmmecda 3 — Ha 3d-opburanax). Orcrona
3JIeKTPOHHAA KOH(PUTIYpaIlUsa ATOMA BAHAIUA:

1522522p63523p63d3452.
Banaguit — 3T0 d-s/1eMeHT, TAK KaK IIOCJIeIHUH 3JIEKT-
POH B ero aroMe pacmojaraercs Ha 3d-opOuTann.

9
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Nepuopnyeckas cucTteMa XUMHUYECKMX

Z 1
s |
& | myna
L
H 1l 9 Cumson [ MopsikosLiii HoMep
1 1,008 A 1,008 OTHOCHTENbHAR
Bagopon rpynna Ha3sanue Boaopo, aromuas Macca
Li 3 Be 4
2 gosl | o
Tt Bepunnni
Na 111 Mg 12} 3 5 6 7 8 9
3 2% 2431 1 VB VB Vi6 VilG VillBy VIlIG,
Hapd | |Marwit rpynna myma || rpynna rpynna rpynna rpynnia rpynna
K 1]jca 20)/Sc 2|l 22|lv. 23]Cr 24| Mn 25||Fe 26]|Co 27
4 |  mw|l w0 9% 47,88 5034 51,996 54,94 5585 58,93
Kamii | [Kamws | |G Turan Bavamit Xpow Mapravey | [Xeneso Kobanst
Ro %7|[Sr 8| |[Zr | Nb 41| Mo «|Tc #|[Ru #|[Rh %
5 o asAT a2 891 9,2 291 95,94 98] 101,07 10291
eybumit | |Crpowuni | {rrpni wpsomit | | Hnobwii Mowtpen | |Towewsi | |Pyremsi o
Cs  5|Ba %|la * 5] Wi 72|[tTa 7| W 7|[Re 7|l0s 7|[ir 7
] 132,81 1373 138,91 178,49 180,95 183,85 186,21 1902 192,22
Lgani Bapwi flawTan Fadwwi Tanran Bonsppam | |Perwii Ocunit Vo
Fr 87| [Ra B8] /Ac ~* 8] [Rf 104|[Db 105][Sg 106] Bh 107] [Hs 108] [Mt 109
[ 226] [227] 261] [262] [266) [284] [269] [268]
Opaun | |Pamei Actinit Pesepdopuuit | |y cuopruh | | Bopuk Tacouit M
Ce 58|[Pr 59|/Nd ] [Pm 61][Sm 62
%  JlaHTaHoupbl 140,12 14091 144,24 [145] 150,36
Liepwa np o Mpomerwil Camapuil
™ 9%|/Pa o1|[U  92|Np %]Pu %
% % AKTUHOWAbI 232,04 [231) 238,08 [237] [244]
Topwi n it | |Vpaw y
Puc. 4. [ THHHONIEPHOAHELII BADHAH
7
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1. PazeuTHe NpeacTaBieHUH 0 cTpoeHUH atoma. 2. Mo-
JeJIM CTPOeHHHA ATOMA: «MYIHHT ¢ M3I0MOM», IJIaHEe-
TapHad MOjiellb, KBAHTOBaA MoaeNdb. 3. ATom. 4. Die-
MEeHTAPHbIE YACTUIIEL: IPOTOHEI, HEHTPOHBI, JJIEKTPOHEL.
5. Hzoronsl. 6. KopnycKyJsspHO-BOJTHOBOM TyaH3M.
7.9nekTpoHHAA 000JI0YKAa aToMa. 8. JJeKTPOHHBIN
caoi. 9. AromHas opOuTanb, dJIeKTPOHHBIe o0JaKa.
10. Tunsl 3JeKTPOHHBIX o0aakos: s, p, d. 11. ITopsa-
IOK 3aIOJHEeHHMA DJIEKTPOHAMH 3IeKTPOHHBIX CJI0ER H
opbuTtanei. 12. DieKTpoHHEIe KOH(pHTIypanuu (3JeK-
TpoHHEIE ()OPMYJIIbI) ATOMOB.

@ 200000 000CQCOPCORPROOOCROROORRRRRORRRRRROOINOIRRRRRRDY

0

e

1. Kakue sBieHus JOKA3LIBAIOT CJOKHOCTE CTPOEHHA aToMa?
2. Kaxkue MoJe/lu CTPO@HHSA aTOMA BEI 3HaeTe?

3. U3 Kypca GHU3NKH BCIOMHUTE, KaK (PU3HYECKHe fABJIEHHHA
naTephepeHnuy U gudpakiun (¥mo amo maxoe?) HOKa3bIBa-
JOT JBOMCTBEHHYIO IPUPOAY YACTHI] MEUKPOMHDA.

4. I3 xakuX 9acTHI] COCTOUT aroMHoe Axpo? YrTo Takoe H30-
TONBI? 3aNUIITATE CHMBOJIBI M30TOIOB XJI0pa, KajJusa U apro-
Ha. [Touemy cBOHCTBA PA3JIMUHBLIX U30TONOB OHOTO W TOTO e
aJIeMEeHTA HASHTHYHEI, XOTA UX OTHOCUTeIbHAs aTOMHAasA Mac-
ca pasiauuHa?

5. Kax ycrpoena snexrpoHHas ofosouka aroma? Yro rakxoe
SHEPreTHUYeCKHH yPOBeHb (2/IeKTPOHHBIN cjoi) aroma? Hro
npeacrapiser coboii aromuas opburans? Kaxne opOmTamn
BaM MU3BECTHEI?

6. Uemy coorsercreyer B [lepmognyeckoit cucreme [1. 1. Men-
IeneeBa HOMep: a) nepuona; 6) rpynme?

7. Kak 3amoJHAKTCA 3HEPreTHYeCcKHe YDPOBHU H 3IeKTPOH-
HbIe OpPOHTAIM ¥ ATOMOB XMMHUYECKHX DJIEMEHTOB IIABHBIX H
mobounkix moxarpymn tabmunel . M. Mengeneesa? B uém
CXOOCTBO M pa3Jiiuve B CTPOEHHH aTOMOB 3JIeMeHTOB I''taBHBIX
¥ MOOOYHEIX MOATPYIIN OAHON rpynnel?

8. BanumuTe 3JeKTPOHHBIE KOHMUIYypamluyd aTOMOB 3JIEMEH-
TOB, UMeIOIIHX MOPALKOBEIe HOMepa 6, 15, 20, 25 8 I[Tepuou-
ueckoii cucreme [I. . Mengeneera. K KaKUM 2/IeKTPOHHBIM
ceMeHCcTBaAM OTHOCAT 3TH BJIEMBHTbI?



' 9. IToaroroBbTe cooblleHue HA TEMY «JBOJIIOINHUA MPEACTABIE-
HUH 0 CTPOEHHH aTOMa » , HCII0JIb3Y A BO3Mo:KHOoCTH HHTepHeTA.

10. Kak BBI aymaere, moyeMy TI'YMAHHUTAPHAM HEOO0XOAMMO
HMeTh IPe/ICTABIeHHE O CJA0KHOM CTPOCHHUH aToMa?

f 11. IIpokoMMeHTHPYHTE CJAEAYIOI[AEe CTPOKH U3 CTHXOTBOpe-
HUA B. Bprocosa « Mup ajiekTpoHas:

Bovimb Moxcem, amu 31eKmpoHsL —
Mupuwt, 20e namv mamepuros,
Hcerkycemeaa, 36aHba, 80UHbBL, MPOHbLL
H namamo copoka 6eros.

Ewé, 6bime moxcem, kaxdolit amom —
Bcenennas, 2de cmo naanem;

Tam ecé, umo 3deck 8 00BEME CHCAMOM,
Ho maxxice mo, wezo adece Hem.

§ IlepuomguuecKkuii 3aK0H
2 U CTPOEHME aToMa

Ilepumoanueckuit 3akon u [lepuoguueckas cucreMa Xu-
mudecKkux snemMeHToB [[. M. MeHmeneeBa — BeJuuyaiiiiee
oTKpbiTHe KoHNa XIX B. B 00s1acTH XMMHH, OCHOBA COBpe-
MEeHHO! XWMWH, JUHAMUYHOE U Pa3BUBAIOIIEECs YUeHUe.
Ono oTpakaeTr fABJIEHHA, PEaJbHO CYIECTBYIOIINE B IIPH-
poze, ¥ I03TOMY HHKOI'IA He IOTepAeT CBOero 3HaYeHud.

OtxpeiTue Ilepuogunueckoro sakona u Ilepuoguyueckoit
CHCTEeMEI OBIJIO IOATOTOBJIEHO BCEM XO0M HCTOPHH PA3BUTHA
XUMHH, OJHAKO norpeboBanack reEuasbHocTs 1. . Menje-
JleeBa, ero gap Hay4YHOTO HPeABUACHUS, YTOOBI 3TH 3aKOHO-
MepHOCTH OBLIM CPOPMYJIHPOBAHBI U rpadHUYecKH IIpes-
CTaBJIEHBbI B Bue TAOJIUILbL.

Ortkpseitue /1. U. MenaeaeeBbIM
Ilepuoaguueckoro 3aKoHa

II. 1. MeHnlesleeB PACIIONIOKHUI BCE M3BECTHBIE KO Bpe-
MeHHM OTKPBITHA IlepmogmueckKoro sakoHa XHMHYeCKUe
3JIeMeHTHI B pAJ (puc. 5, a) Mo BO3pACTAHUIO MX ATOMHBIX

(3
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Puc. 5. Tax cospasanaces Ilepuonmueckas cucrema [I. 1. Mengeine-
eBa: @ — BJIEMeHTHI, PACTIOJIOKEHHBIE B TIOPSALKE YBeJIHYEeHUA OTHO-
CHTEJLHBIX ATOMHBIX MaccC; § — IePHOIbI
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Si P S Cl
Harpuii | Maruuii Kpemuuii | Pocdop| Cepa Xnop

23 24| 28 31( 32 35,5
Na,Of MgO| ALO,| 8i0,| P,0,] SO;| CLO,

H,Si0;| HyPO,| H,S0,| HCIO,
sl Mt Minsd

macce (Bo Bpemena [1. MI. MenjeneeBa 3Ty BeJIMYUHY HAa3bI-
BaJI1 ATOMHBIM BECOM) ¥ OTMETHUJI B HEM OTPE3KH — IIepH-
oxel (puc. 5, 6), B KOTOPLEIX CBOMCTBA 3JIEMEHTOB M 06paso-
BaHHBIX HMMH BeIeCTB H3MEHAJIHCh CXOAHBIM 00pasom,
a4 UMEeHHO (B COBpeMeHHBIX TepMUHAX):

1) meTannuyeckue cBoiicTBa ocmabeBany;

2) HeMeTaNINYECKHe CBOMCTBA YCHIUBAIUCE;

3) BaJIeHTHOCTE BJIEMEHTA B BHICIIMX OKCH/AX YVBEJIHUHU-
Basacs ¢ I o VII;

Na| Mg|

OCH. OKC. OCH. OKC.

NaOH Mg(OH),

OCHOBaHHE OCHOBaHHE
—

Menneneer Imurpuit UBanosuu
(1834—1907)

0000000 ROPRRO00R00000RORRORS

BenukH# pyccKuii yuéHBIH, OTHH U3
OCHOBOTIOJIOXKHHKOB COBPEMEHHOH XH-
mun. Co3maresb €CTECTEBEHHON KJIaCCH-
qmrcau,nn XUMHUYEeCKHX 3JIEMEeHTOB —
ITepuoguueckoil cHCTeMBI 3JIeMEHTOB,
ABUBINeElicA BeIpa)keHHeM Ilepuomuue-
CKOT'0 3aKOHA XUMHWYECKHX 2JIeMEHTOB.
Cozgan GyHIAMEHTANBHBI TPYL —

i yueOHHUK «OCHOBEI XMMHH», B KOTOPOM
. BIEPBBIE BCA HEeOpPraHuyecKasd XUMUA
H3JI0’KeHa Ha ocHose Ilepmomgmdyeckoro
3aKoHa. ABTOD XHMWUYECKOH Teopuu
pacTBOPOB.

B cBoux rTpynax II. U. Mengenees MHOTO BHUMAHWSA VeI pas-
BHTHIO OT€YECTBEHHOMH IPOMBITIIJIEHHOCTH M XMMH3AIINHT CeIbCKOI0
xo3dicTBAa.

Il. 1. Mengenees qokasag HeoOXOAWMOCTH CO3LAHUS XHMH-
YEeCKHX IIPOHM3BOJACTB COAbI, CEPHOW KHMCIOTHI, MUHEPAJIbHBIX yI006-
penunii. O60CHOBAI UJeN MOA3eMHON rasudUKATANA VI U npume-
HEHHA KHCI0POJa B METAJLIYPrudecKoil HpoMelmieHHocTH. [Ipes-
JIOXHJI  coco0 HempepwsIBHOH IepepaboTku HedTH, a TakKKe
OPUTHHAJIBHYIO TEOPHIO €€ HPOMCXOMKIeHN .
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4) BaI€eHTHOCTh 9JIEMEHTOB B rHApHUIaX (TBEPABIX coJie-
MOJO0HBIX COEIMHEHHUSIX METAJLJIOB C BOJOPOJAOM) VBEJH-
uyneanack ¢ I go 111, a saTem ymMeHBIIAIACE B JIETYYHX BOJIO-
pPOaHBIX coenuHeHUAX ¢ IV 10 I;

5) OKCHABI OT OCHOBHEIX uepe3 aM(pOoTepHbIe CMEHAJIHUCH
KHCJIOTHBIMH;

6) rugpokcuaEl OT IIenoueil uepes aMm@oTepHbBle THIPO-
KCHIBI CMeHAJNCE BCE DoJiee CUIILHEIME KHCJIOTAMM.

Ha ocumopanum stmx mHabmwogenuin [1. . Meugenees
B 1869 r. cmenan BeiBOL — cdopmynupoBas Ilepuonude-
CKHWIi 3aKOH:

CBOMCTBA XHMHUYECKHX 3JIeMeHTOB M 00pa3oBaH-
HBIX HMH BelleCTB HAXOAATCA B MEePHOTUYECKOH
3aBHCHMOCTH OT MX aTOMHBIX BeCOB.

S L

Emé pas momuepkHEM, UTO B HACTOSAIIee BpeMs CHHO-
HUMOM NOHSATUSA <«aTOMHBIA Bec» dABIAETCA IIOHATHE
«OTHOCHUTEJbHAA ATOMHAS Macca».

Ilepuoanueckuit 3aK0H
B CBeTe YYEHUS O CTPOEHHH aTOMa

dopmynuporka Ilepuogumueckoro 3akoHa, JaHHadA
II. 1. MenpgeneeBbIM, OTpa’kajia COCTOsIHNE HayKH Ha TOT
IIepuoJ, BpEMEeHH, KOTr/Ia O CJIOKHOM CTPOEHHH aTroMa y4eé-
HBIE TOJIBKO JOTaAbIBaJIuch. MoXXHO mopaskaTscsa reHualb-
HOCTH BBIJAIOIETr0oCs PYCCKOr0 XMMHKA, KOTOPBIY HA OCHO-
BAHHUM BeJIUUaHIled HAYVYHON MHTYWUIIHH IIpeABHUAe] IIPU-
UMHBI OTKPBITBIX UM 3aKOHOMEpHOCTel, OJiecTAIlle yragall
MOPALOK pacmoyoxeHus saemernToB. I1. 1. MeHaenees coa-
gaa Tabauily Tak, 4To OHa, OyAYYH JOBOJBHO IIPOCTOM, TeM
He MeHee MaKCHMAaJbHO XapaKTepH3yeT CTPOeHHe aTOMOB
XHUMHYECKHUX 3JIEMEHTOB W He ITpeTeplesia HUKAKUX NPHH-
MUNUATBHBIX N3MEHEeHHH yiKe Ha IPOTS)KeHUH IIOYTH IIO-
ayropa crojgeruii. Ilocienyomme oTKpuITHA B 00JIaCTH (PH-
3MKNM U XUMHAH TOJBKO JOHMOJHSAJIN ¥ YIIYOIAIHA OTKPBITHE
.. MenneneeBa.

Kak BBI yike 3HaeTe, ObLIO JOKA3aHO CJ0KHOE CTPOEHUEe
aToMa, IIPeIJ0XKeHbl MOJeH, OTPaXKalolljue ero cTpoeHue,
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OBLIIO OTKPBITO ABJIEHVE CYIECTBOBAHWA M30TOIOB U JOKA-
3aHO, YTO 3apad Adpa amoma Kax0020 XUMUYLECK020 dJe-
mernma 6 mabauye Merndeneeea sozpacmaem Ha eJUHULY
no cpasHeHur ¢ 3apsdom sadpa amoma npedvldyuiezo
xumuyeckozo anemernma. CiefoBaTenbHO, 3aApA0 AmMoOMHO-
20 adpa coenadaem ¢ nOpAOKOBbLM HOMEPOM 3IleMeHma
6 mabauue Mendeneesa. Takum o0pazom, OBLT BCKDPBIT HC-
TUHHBIN OPUHINI, 00 KOTOPOMY IeHUAJIBHLII yUE8HBIH UH-
TYUTHUBHO DPACIOJIOMKHUJ 3JIEMEHTHI B IPEAJIOMKEeHHOH MM
cucreme.

IATH OTKPBITHA NoTpeboBali YTOUHUTH IePBYI0, MeHe-
JeeBCKY10, hopmynuposky Ilepuoguyeckoro sakosa. B co-
BpeMeHHOI peJaKIIHH 9TOT 3aKOH 3BYUYUT TaK:

CBOMCTBA XHMHYECKHX 3JIEMEHTOB H 00pa3oBaH-

é HBIX MMH BeIlleCTB HAXOXATCH B NMEePHOIHIECKOH
3aBHCHMOCTH OT BeJHUYHHBI 3apAN0B Adep MX
aTOMOB,

Ilepuoauueckasi cucrema
. . MeHnpeieeBa B cBeTe YUYeHU S
O CTPOEHHMH aToMa

Ilepuognueckasa cucrema [I. 1. MerneneeBa — aTo rpa-
¢uueckoe BeipaskeHue [leprogndeckoro sakoHa.

CyniecTByeT MHOMKECTBO Pa3JIHYHBIX Moaupukanuii Ile-
PUOAHMYIECKOH CHCTEMBI XUMHUYECKHX anemeHToR 1. M. MeH-
JllejeeBa, OLHAKO HauboJiee YIIOTPeOUTENLHEI: B CpegHeN
IIKOJIe KOPOTKOIIePHUOAHBIHA BaApHAHT (MM MBI U IIOJIB3yeM-
cA B HAIIeM yueOHHMKe), a4 B BhICIIeH — TaK:Ke U JJIUHHOIIe-
pUOAHBIH (cM. puc. 4).

ITopsAaakoBBIi HOMED dJIeMeHTAa, HOMep IIepUoLa U HOMep
rpynnsl B [Tepuonuueckoit cucreme 1. 1. Mengeneesa ot-
pa)xamT 0cobDeHHOCTH WM 3aKOHOMEPHOCTH B CTPOEHHUU
aTOMOB 3JIEMEHTOB.

Tax, nopadkoeviii Homep IlemMeHma, Kaxk Bl 3HaeTe,
COOTBETCTBYeT 3apsAlly aTOMHOI'O AApa, T. e. YHUCAY IPOTO-

7
LA



HOB B HEM, U YHCJIY JJIEKTPOHOB B 3JEKTPOHHOMN 000/JI0UKe
aToMa, TaK KaK OH 9JIeKTPOHeHTpaJieH.

Yuciio HeHTPOHOB AJIA U30TOMOB XMMUUECKOT0 DJIeMeH-
Ta HAXOZAT 110 hopmyne: N = A — Z, roe N — 4HCJIO HEHT-
POHOB, A — MaccoBOe UHCJIO0, Z — MOPAAKOBBII HOMEP dJie-
MeHTa.

Homep nepuoda coOTBETCTBYET UUCJIY dHEPTeTUYECKHX
YPOBHell (9JIEKTPOHHLIX CJI0EB) B aTOME.

Homep 2pynner cOOTBETCTBYET YMCJAY 3JIEeKTPOHOB Ha
BHEIIHEM SHepreTHUYecKOM YPOBHE aTOMOR [JIfA BJIeMeHTOR
rJaBHBIX HoArpyni (A rpymnm) uiu MakCcUMaJlbHOMY YHCIY
BAJIEHTHBIX 3J€KTPOHORB JJIS BJIeMeHTOB 00euX MOoATpyIIIlL.

BanmeHTHBIMHM Ha3BIBAIOT 3JEKTPOHEBI, KOTODEIE
MOr'yT IDUEMMATB y4YaCTHeE B OﬁpaBOBaHHH XHUMHU-
YyecKOH CBA3H.

151 9JIeMEHTOB I'JIaBHBIX MOATPYNII TAKHMHU 3JIeKTPOHA-
MH SABJSIOTCH 9JIEKTPOHBI BHEIIHEro 3JHepreTHYecKoro
YPOBHA, M MX YKCJIO PABHO HOMepy rpynnsl. [lisa anreMmen-
TOB 0oG0UHBIX moArpynn (B rpymnmn) BaJeHTHBIMY ABJISAIOT-
Csd He TOJIBKO 3JIeKTPOHBI BHEIIIHero, HO TaKiKe W IIpen-
BHEIIIHEro 3HepreTU4ecKoro ypoBH#A, OJJHAKO M B 9TOM CJIy-
yae MaAKCHMAaJbHOE HMX YHCJI0 OIpenesseTcs HOMEPOM
PYILIIBI.

OcobeHHOCTHU CTPOEHUA aToOMa 00 BACHAIOT U 3aKOHOMED-
HOCTU U3MEHEeHUSA CBOMCTB DJIEMEHTOB B nmepruonax M rpyii-
nax.

B npedenax o0H0z20 u mMo0zo Xce nepuoda memadnuie-
CKUe caolicmea ocaabesarnm, A HememaiuiecKue Ycuiu-
earwmcs, TaK Kak:

a) YBe/IMYMUBAIOTCA 3apAbl ATOMHBIX AJlep 3JIeMeHTOB;

0) yBeIMUHBAETCA YHCJIO 2JIEKTPOHOB Ha BHEIITHEM 9HeEpP-
reTH4YeCKOM YPOBHE aTOMOB;

B) YKCJIO 3HEPreTHYeCKHUX YPOBHEH B aToMaX dJeMeHTOB
He U3MEeHAeTeH;

I') paguyc aTOMOB YMEHbLIIIAeTCH.

B npedenax odnoit u moit xe zpynnut (6 zrasnoil nod-
zpynne) memaanuieckue ceolicmea Yycuiusarnmes, a He-
memaniuiecKue ocaabesarom, TaK KaK:
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a) YBeJIMUYMBAIOTCA 3apsA bl ATOMHEIX AZeP 3JIeMeHTOB;

0) YMCJI0 DJIEKTPOHOB HA BHeIIHEM 3JHepreTHYecKOM

YPOBHE HEe UBMEHAETCH;

B) YBEIMUMBAETCHA UYHCJIO0 SHEPreTHYEeCKUX YPOBHEH B

aToMax;

r) yBeJIndHBaeTCAa pajuyc aToOMOB.

B Gonpmux mepuogax (4—6) aTu m3MeHeHUs IPOUCXO-
OAT MelJieHHee, TaK KaK y aTOMOB 3JIEMEHTOB MOOOYHBIX
moArpynn crpoutca (7o 18 »IeKTpoHOB) He BHEIIHUNH,
a IpeJBHENIHHUN YPOBEHb, ¥ TOJBKO IOTOM HAaYHHAET J0-
CTPaMBATLCHA BHEITHWIN YPOBEHE (¢ 2 10 8 2JIeKTPOHOB B CO-
OTBETCTBUH C HOMEPOM I'DYIIEI).

Ilonoxenue Bogoposa
B [lepunognueckoii cucreme
. U. MenpnesieeBa

Kampgomy oanementy B Ilepuogwueckoil cucTeMe
II. 1. MeHgeneera OTBejeHO MECTO, CTPOT'O OIIPeAeIéHHOe
3apAIOM ATOMHOIO sapa. EAMHCTBEHHBINA 3JIeMEHT, KOTO-
pomy B Tabnuile MeHneieeBa OTBEI€HO JBa MeCTa, IPUUYEM
B PE3KO IPOTHBOIOJOKHBIX Ipynnax (IIeJIOYHBIX MeTaJI-
JIOB ¥ T'aJIOTE€HOB), — 3T0 BOJAOPOA. [IpUYMHBI TAKOTO OCO-

GeHHOTO0 IOJIOXKEeHNA BOJAOPO/a OTPaXKeHkI B Tabuune 2.
IIOJIOEHUE BOIIOPOJTA Tab6aruya 2
B IIEPUOIUYECKON CUCTEME

1. 1. MEHJIEJIEEBA

Dopma
cyliecT-
FIR IIpn3naku cxoacTBa
BOBaAHHA IlpusHaku cxoncrea
€ MIeJOYHBIMHU
BOJOPOaA € raJioreHaMH
MeTaJJIaMu
KakK

3JIeMEeHTa
ATOMBI HmMeeT HA BHEIIHEM Ilo 3aBepineHUA BHEIII-

H eJHHCTBEHHOM dJIeK- HEero 1 efHHCTBEHHOI'O

TPOHHOM CJIO€ O HUH
QJEeKTPOH U OTHOCHUTCHA
K S-3jieMeHTaM.
ITosTomy nposaBasAeT
BOCCTaHOBHUTEJILHBIE
CBOMCTRBA

9JIEKTPOHHOTO CJIOA aTo-
MY BOZOPOJA HEJOCTAET
onuoro anexrpona. Ilo-
9TOMY OH MOYKeT IIPOAR-
JATh OKHCJIHTEIbHBIE
CBOMCTBA

i



Oxonyanue maoa. 2

Dopma
i imesint IIpussakyu cxoncTBa
BOBAHUA IIpusnaku cxoncTea
BOXOpOIA b i € rajJjoreHaMm
MeTaJIaMu
Kak

3JIeMeHTAa

IIpocroe IIpepnonmaraercs cy- ITpu OGBIYHBIX YCIOBUAX

BeLeCcTBO | IIecTBOBaHHE B KocMoce | Bojgopox H, — ras, mo-
MeTaJdJIn4YeCKOoro Bogo- nobHOo dTOopy U XJI0pY,
poZa ¢ COOTBETCTBYIO- HMEIOIIHHA IBYXaToM-
e MeTaJdJIHYecKon HYIO MOJIEKYIY, 06pa3o-
HPHCT&HJIHHBCROI"’I pe- BaHHYIO 3a CUET KOBA-
HIETKOH M 3JIeKTPOHHOM JIEHTHON XUMHAYEeCKOH
OpOBOAHMMOCTBIO CBA3HU Me/y aTOMaMH

Cromx- B nmopasaawmiem 60Jb- C HEKOTOPBIMH METAaJLIa-

HEIE Be- IMTUHCTBE COeAUHEHHWH ¥ | MU BOJAOPOI 06pasyeT

mecTBa BOJOPO/a CTEIIEHb OKUC- | TBEPBIE COJIEI0M00HbIe
aeHud +1 (Hanpumep, BelllecTBa MIPeHMYIIecT-
+1-1 BEHHO MOHHOT'O THIIa —
HCI) THAPHABI, B KOTOPEIX HMe-

eT CTeleHb OKUCIeHusa —1
+2-1
(manpumep, CaH,)

3Hauenue Ilepuoguueckoro 3aKoHa
u IlepuoguuyecKoi cUCTEMBI
1. 1. MenneneeBa

Ilepunoguueckuit 3akoH u Ilepuogmueckas cHcTeMa
II. 1. MeunaeneeBa ABIAKT co00il TpuyM@ poccHHCKON Xu-
mMudeckoi HaykHu. [logymaiiTe caMu, BeJlb BCce YUEHBIE, KOTO-
pBle 3aHUMAJHWCH TOHCKOM ECTECTBEHHOM KJIacCH(MUKAITUMN
XAMHWYECKUX 3JIEMEHTOB, HAXOJWJINCh B PABHBIX YCJIOBUAX,
WMeJH OMHHU WU Te K€ HaydyHble IPeANOChIIKHN AaA 06061e-
Huda. [louemy ke HE ogHOMY U3 HUX, KpoMme II. 1. Mennese-
eBa, He YIAJIOoCh OTKPBITE IleproguuecKkuii 3aKoH?

QueBUHO, O0BEKTHUBHBIX NPEAIIOCHLIOK (HAKOIJIEHHO-
ro ¢paxKToJOrHYecKoro Matepuaia, paboT npeAllecTBeHHN-
KOB, y4acTH#A B C’he3Jle XMMHKOB B I'. Kapicpys, Ha KoOTO-
poM mobemuiau WAeH ATOMHUCTHKHN) O0bL10o mMajo. I[lorpe6o-
BaJICA CYOBeKTHUBHBIN, JHYHOCTHBIH (aKTOpP, KOTOPHIH
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V KaxJIoro us yuyénnix pasusiii. [l. 1. Mengenees ume sH-
MHKJOIeJHYeCKNe 3HAHUA, yMel 0000maTs GaKThl U BBI-
IOBUraTh HAa UX OCHOBe rumnoresbl. O4ueBHUIHO, CIIPABEAJINBEI
ciaoBa pycckoro xumura JI. A. Uyraera, ckasaHHBIE UM
o II. . MenneneeBe: «'eHManbHBII XHUMUK, IIepPBOKJACC-
HBIH (PUBHK, IJOJOTBOPHBIA MCCJeAOBaTeJb B o00JacTu
THAPOSHHAMHKM, METEOPOJIOTHH, Fe0JIOTHH, B PA3IHYHBIX
oTmelax XMMHYECKOH TeXHOJIOrHMH (B3pbIiBUATBIE BEINECT-
Ba, He()Th, YUYEHHE 0 TOIJMBE) U APYTHX CONpeleJbHEIX
¢ XuMHeH ¥ GHUBHKON JUCIHUILINHAX, INIYOOKHH 3HATOK X1~
MHYECKOH HOPOMBINIJIEHHOCTH M IIPOMBIIIJIEHHOCTH BOOO-
mie, ocobeHHO PYCCKO#, OpUI'MHANBHBIN MBICIHTENIHs B 00-
JIACTH YUYEHHA O HAPOJAHOM XO3AHCTBEe, TOCYAapCTBEHHBIH
VM, KOTOPOMY, K COKaJIeHWI0, He CYKAeHO OBIJIO CTATh Io-
CYIAapCTBEHHBIM YeJ0BEKOM, HO KOTODPBIH BHOEN U IIOHH-
MaJI 3agaun ¥ OyayiqHoceTs Poccuu siydine npecraBuTesei
Hanreil opUIIHaJILHON BIACTH...

Ou ymen 6b6ITH Guaocod@oM B XMMHUH, B PU3HKE U JPYTUX
OTpaciifAX eCTeCTBO3HAHMNA, KOTOPHIX eMY IPHUXOJHUJIOCE Ka-
caTbkcd, W eCTeCTBOMCIIBITATEJeM B Hpobaemax (puioco-
bhun, TOIUTHYECKON 9KOHOMHUY U COITUOJOTHH » .

ITosTOoMy ocTaércsa TOJIBKO HEZOYMeBaTh, mouemy Hobe-
JTeBCKUH KoMHUTeT, KoTopbliil B 1906 r. B Crokroneme u3
OIBYX KaHIUzatyp — GdpaHmysa A. Myaccana ¥ pyccKOro
.. MenageneeBa — oTha npeanodreHue QpaHIy3cKoOMY
xuMHuKY. OueBUIHO, HEMAJIVIO POJIBb B 3ToM penteHnn Hobe-
JIEBCKOT'0 KOMHTETa ChIrpaj TOT (axKT, 4YTO KaHZHIATYPY
A. Myaccana BeIiBUHYJAa @PpaHIy3cKas akajeMHUsa HaykK,
a Il. 1. MengeneeBa — Axanemusa Hayk ['epmannu. CTeig-
HO mpHu3HaTh, 4urTo . 1. MeHaeneeB, OyAydYH MOYETHBIM
YJIeHOM TIOUTH BCeX eBPOIeHCKHX aKaJeMHH HAYK, TaK H
He ObL1 M30pan ureHoMm Poccuiickoi akagzeMun, XxoTsa 6aji-
JIOTHPOBAJICS B HEE He paa.

OueBHIHO, 3aKOHOMEDHO U CJAeYIOIIee HEeJOTHYIHOe II0-
Besgenue JIOHIOHCKOro KOpoJieBCKOro obigecrsa, KOTopoe
B 1882 r. npucyauno .M. Mengeneesy menans [aBu
(mpenIecTBEHHHUK M aHAJIO MeJaNH HODeJeBCKOTo Jiaypea-
Ta) «3a OTKPBITHE IEPHOJNYECKUX COOTHOIIIEHHNI ATOMHBIX
BECOB», a IATHIO rogaMu mo3:ke, B 1887 r., aTo e obiecT-
BO BPYYMJIO TAKVIO e MeIajlb CBOeMY COOTEeYeCTBEHHUKY
Mox. Heoonesacy «3a OTKPBITHE NMEePHOAWYECKOTO 3aKOHA
XUMHUYECKHUX 3JIEMEeHTOB» .
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Kax npusHanme 3acayr pyccKoro XUMHMKAa Iepes MEPO-
BOM HAYKOH CJIeZlyeT OTMEeTHUTh CIAeAYIOINi (QaKT.

B 1955 r. rpynna amepHKaHCKMX XMMHKOB BO TIJaBe
¢ I'. Cuboprom moJsryuynsia uossiii, 101-i1 sjieMeHT, KOTOPO-
MY B YeCTh BesiMUanmIero pycckoro xumuka 1. I. Menge-
JieeBa eJMHOAYINHO IPHCBOMJIA HABBAHHE « MEHIeJeBHIl» .

Ilepuopuuecknii 3akoH u Ilepuoaumuyeckas cucreMa
. Y. Meneseesa mo3BOJIHIH:

1) ycTaHOBHUTH B3aMMOCBA3b MEXKAY dJIEMEHTAMU U 00b-
eINHHUTH UX II0 CBOMCTBAM;

2) pacIoJIO’KNUTE 3JIEMEHTHI B €CTeCTBeHHOM MocaemoBa-
TeTLHOCTH;

3) 00HAPYKUTH NEPUOAWYHOCTH, T.e. IOBTOPAEMOCTb,
CBOMCTB 3JIEMEHTOB M HUX COCJAMHEHWH W O0BbACHUTH NPHU-
YUHY 3TOT0;

4) NCIPaBUTh ¥ YTOYHHUTH 3HAYEHHS OTHOCHUTEJIbHBIX
ATOMHBIX MAcC HEKOTOPLIX 2JIEMEHTOB;

9) HCOPaBUTH U YTOUHHUTDL CTEIIEHH OKUCJIeHUsA (BaJIeHT-
HOCTb) HEKOTOPBIX 3JI€MEHTOB;

6) npeACKas3aTh CYIIECTBOBAHUE eIl He OTKPBITHIX 3Jjie-
MEHTOB, OIIMCATH X CBOMCTBA, YKA3aTh IIYTH HX OTKPBITHA.

Tpuymbom Ilepuoamueckoro szaxkoHa u Ilepuoguue-
CKOH CHCTeMbl ABHWJIOCh OTKDBITHE TPEX TpelNcKa3aHHBIX
. . MeBieleeBBIM 3JIEMEHTOB — TaJLJINA, CKAHAUA U I'ep-
MaHHA. ITO MO3BOJHIO OJHOMY M3 M3BECTHEIX (PpHI0cOodOB
HaszBaThk oTkpeiTHe . M. MeHmeneessiM Ilepuogmueckoro
3aKOHa Hay4YHBIM IOJBUIOM, IOJOOHBIM MOJBHUIY ACTPOHO-
ma JleBepwse, mpeackasaBiiero opoHUTy ellé Heu3BeCcTHOI
minaHeTsl Henrys. ITouemy Tak sMOIHOHAIBEHO XapaKTepPH-
3yeTcd NpelcKa3aHHe PYCCKOTro XUMHKa? ITO CBA3AHO C OT-
KpbITHEM IIlepBoro u3 npeackazadgabix [I. M. MeHnaeeeBbIM
3JIeMeHTa TaJlIufA, KOTOPBIM OBII OTKPBIT (QPaHILY30M
I1. 3. JIlekokom pne ByaGoapamom. .. Menaesees, Bja-
JeBIIHHM (PAaHIY3CKHM #A3BIKOM, I[IPOYUTAN CTATBIO 00
OTKPBITHUH IajlIdsi, a 3aTeM HAIKCAaJ MHCHMO MePBOOTKPHI-
BaATeJI0 9TOT0 3JIEMEHTA M YKasajl He TOJbKO Ha OIIHOKY
II. 3. Jlekoka npe ByabGozapama (ToT omnpenejnyl HeBEePHO
IJIOTHOCTE TajIJIHsA), HO M HA3BAJ NPHYHMHY 2TOH OINHOKU
(o6paser rayns GbLI HEJOCTATOUHO OUHIIEH).

Bunueiit punocod xumun B. M. KeapoB nucan: «Moxk-
HO OpeACTaBUTH IepPBOHAUYANIbHOE U3YMJIIEHUE, 4 BO3MOMK-
HO, Ja)<e HerogopaHue J060ro CTPOroro XUMHKA-aHaIuTH-
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Ka, ecsu Obl OH noJsyuma nofodusiil coser. Kak?! On B Ila-
pUe NepKUT B PYKax HOBOE, OTKDPBITOE MM BeIleCTBO,
HHKOMY AOTOJIe He U3BECTHOE, BUJUT U OocA3aeT ero, uaMe-
pdAeT | onlpeneJydaeT ero CBO]’?ICTB& Ha aHaJuTHU4YeCKHuX Becax,
CJIOBOM, SIBJAETCH eAWHCTBEHHBIM B MHpe HCcJefoBare-
JeM, HMEIOIIIUM [IeJI0 C 9THM BeIlleCTBOM KaK C peaJbHBIM
Tenom. I BAPYI KTO-TO, Haxoaammuica B Poccuu, Ha pac-
CTOSIHAU THICAYH KHJIOMETPOB OT ero JabopaTOpHUu, He BHU-
JIeBIIHH B IJia3a HU KPYIIMHKYA HOBOIO BelllecTBa, COMHeBa-
erca B TOM, XOPOIIIO JIH OHO OYHINeHo, U, He CMyIadch, BbI-
CKAas3bIBAET CBOM COBETHI, KAK BTO CAEJIATE».

IO. . MeungeneeB okasasica npas. I1. 9. Jlekok ne Bya-
GoapaH BHSJ €ro COBETY ¥ COODIIMJI HAy4YHOMY MHDY:
«5l mymar, 4To HEeT HY ALl HACTAWBATH HA MCKJIIUHTEIb-
HOH BaXHOCTH TeOpeTHUeCKHX Baraanoe r. MenneneeBa
OTHOCHTEJIBHO IIJIOTHOCTHA HOBOTO 3JIeMeHTAa» .

IIsenckuii yuéusrit @. HunbpcoH, OTKpHIBIINK B 1879 1.
ckaaauii, npeacxkasanusiil [l. 1. MeuneneeBbIM KakK 3Ka-
6op, Ipucsan eMy B MOLAPOK HOBBIA MeTaJlJl, a HeMeIKHi
yuénpiii K. A. BUHKJep, OTKPBIBIIHII IpeJCKasaHHbIN
II. 1. MeHaeneeBbIM TrepMaHHUM (9KACHJIHMIIHYM), MIHCAJ:
«...IEPHOAUYHOCTD 2JIEMEHTOB TEM CaMBIM yXKe He THIIOTe-
3a, OHA cTana (pakToM, U XMMHYECKOe uccjeJoBaHHe cle-
JIAJIO HOBBIHM, HEMCYMCAMMO BAKHBIN IIar B [[apCcTBO IIO3HA-
HHS» .

B zakmamouenue npusemém cioBa [l. M. MeHgeneeBa u3
ero cTaTby «3aMeTKHU 10 IIOBOAY OTKPBITUA raJdJauda», B KO-
Topoi# oH maét coseTsl I1. 9. Jlekory me ByaGoapany: «JTa
CTaThA IIOKA3LIBAET KAK MO HAYYHYI CMEJOCThb, TaK U
MOIO YBEPEeHHOCTh B IlepuognueckoM sakoHe. Bcé onpasga-
JI0Ch. TO MOE UM » .

1. Orgpeitue [I. H. Mengeneessim Ilepuoaugeckoro
3aKoHA MU co3manue Ilepuoguueckoi cucremsl. 2. Ile-
PHOIMYECKHI 3aKOH B CBeTe YUYeHHHA O CTPOEHHH aTo-
ma. 3. Ilepumoguueckan cucrema JI. H. Menjeneesa B
cBeTe YUeHHHA O CTPOeHHH aToMa. 4. 3aK0OHOMEPHOCTH
M3MEHEeHHsI CBOHCTB aTOMOB B IepHONAaX M TIpyn-
nax (raasHbIX noarpynmnax). 5. Iloxo:xenne Bogopoaa
B Ilepunoguueckoii cucreme /1. . Menneneena. 6. 3ua-
yenue Ilepuommueckoro zaxkoma u Ilepmommueckoi
cuctemsbl JI. 1. Menjesneera.
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1. Kaxue npeAnochlIKK MOCHYKUJIH OCHOBOH oTkpeiTnsa Ile-
PHOJIHYECKOro 3aKoHa?

2. Kax 6b11 orxpeir llepuoguuecknii sakon?

3. Kax namenanace Gopmynuposka Ilepuognyeckoro 3aKoHa
110 Mepe Pa3BUTHA HAVKH?

4. B uém du3HUeCKHH CMBICT: a) MIOPAZKOBOTO HOMepa 3Je-
MeHTa; 0) HoMepa neprnoja; B) HoMepa Ipynne?

5. Kak Ha OCHOBe CBeJEeHUI O CTPOSHUH aTOMa MOXKHO 00bAC-
HUTH 3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB 2JIEMEHTOB IO
nmepuogaM u rpynmam?

6. Kaxk coornocsatea caoea [I. M. Menmeneesa: «Ilepuoguue-
CKOMY 3aKOHY OyayIee He TPO3UT Pa3pyIleHneM, a TOJIbKO Pas-
BHTHE M HAJACTPOMKH 00eIfalTcA» — C COBPEMEHHBIM COCTO-
auaueM Ilepuoguueckoro sakona u [lepuognyeckoil cucTeMbl?

7.Ilouemy Bomopon s3aHuMaer B [lepuomuueckoit cucreme
IBOMCTBEHHOE TOJIOKeHne?

8. HazBaHusi KaKWX XWUMHUYECKHX B3JEeMeHTOB B TabJHIe
I. . Meneneesa cesizanel ¢ Poccueil n pycckumu?

9. 9TUMOIOrHYEeCKHMHM UCTOYHUKAME HA3BAHHUH GOJIBIITMHCT-
Ba XMMHUYECKHUX ajieMeHTOB B Tabnune 1. M. Menaeneesa mo-
CIIY3KWUIIN: CBOMCTBA IPOCTHIX BEIeCTB, 00pA30BAHHBIX BJe-
MeHTaMH, TepPOH TPeYeCcKMX MHU(OB, Ha3BaHNUA HeOeCHbBIX Tell,
reorpadguyecKue Ha3BaHWA, UMeHA BEJINKHUX YUYEHBIX. [IpuBe-
JWTe IPUMEPHI HA3BAHUN TAKHWX 3J€MEHTOB, MCIIOJIb3YA BO3-
moxxHOCcTH MHTEpHETA.

909 9 ©€000°

? 10. ITogroToBeTe coOOGIIEHHE O JKUSHH M JeATeIbHOCTH
. . MeHzeneeBa, UCIIOJb3YH PA3IMYHBIE MCTOUHWUKU HH-

dopmanuu,
_§i NonHasa xuMmuueckas CBsa3b

B Ilepuoauueckoit cucreme [I. 1. MeHgeneeBa ocoOHs-
KOM CTOAT OJaropofHble ragbl. 9TO YHUKAJLHBIE XHUMUAUE-
CKHe 3JIEMEeHTEI, TAK KaK JaXe B (bopme IIPpoOCTOTO BeljecT-
Ba OHH CYILIEeCTBVIOT B BHJ€ OTAEeJIBHBIX ATOMOB, He CBA3aH-
HBIX ApPYr ¢ apyrom. HekorTopble XHMHKH OO CHX IIOD
3aTPYNHAITCA OTBETUTH HA BOIPOC, KAK pacCcMaTpPHUBATH
MX YAaCTHIIBI B ITPOCTOM BeIECTBE: TO JIM KaK CcBOOOIHEIE
aTOMBbI, TO JJU KaK OJHOATOMHEIE MOJIEKYJIBIL. AHaJIOI‘I/I‘-IHO
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HeT OMHO3HAYHOTO MHEHHUS U 0 TOM, KAKOYU THII KPUCTAJLIN-
4eCcKOI PEIETKY XapaKTepeH AJId IPOCTHIX BelllecTs, 00pa-
30BAHHBIX ATHUMH dieMeHTaMH. Ilo GU3MYECKHM CBOHCT-
BAM 3TO BeIlleCTBA C MOJIEKYJIAPHBIME KPHCTAIJIHMIECKUMH
peniéTkamMu. A mo coctraBy?.. Beab CHJIBI MEXMOJIEKYJIAP-
HOT'O B3aMMOeMCTBHA, VAEePKUBAIOIIAe YaCTHIIbI B KPHC-
Tajnax, JeidcTBYIOT MeX Ay aToMaMHU.

Ilouemy ke aTOMBI GJIarOPOAHBIX I'a30B TAK CAMOJOCTA-
rounsl? Ha ocHOBaHUM aHAJIM3a MOJOXKEHHUA 61aropogHbIX
razos B [lepuoanyeckoii cucTeMe BEL CAMH MOKeTe Ha3BaTh
IpUYHHY 3T0ro. Beé emo B ToM, 4TO aTOMBI 61arOPOJHBIX
TAa30B HMEIT 3A6epPULéHHbLI 6BHeWHUL 31eKMPOHHbLU
c/0il, HA KOTOPOM Yy aToMa reJiif HaxogATcA ABa 3JIEKTPO-
Ha, a Y ATOMOB OCTaJIbHbBIX 3JIEMEHTOB — II0 BOCEMb.

ATOMBI BCeX OPYIrHX XMUMHYECKHX 2JIeMeHTOB CTPEeMST-
cdA IpUoOpPecT! UMEHHO TAKYIO YCTOHYUBYIO 3JI€KTPOHHYIO
KOH(MUrypammo M JOCTUralT dTOro Jaub0 B pes3yiabTare
npucoeduHeHus dJIEKTPOHOB OT APYTHX aTOMOB (KakK BHI,
OYeBHAHO, 3HaeTe, TAKOI IMpoIlecc B XUMHUH HA3LIBAIOT 80C-
cmaHosJeHuem), 160 B pesyabTare omdayu CBOUX 3JIEKT-
POHOB C BHEIITHEI'0 YPOBHA APYTrUM aToMaM (IpoIecc oKuc-
JeHuA). ATOMBI, IPHCOEAUHUBIINE Uy)KHe 3JIeKTDPOHEI,
IIPeBPAaIaloTCA B OTPHIATEIbHEIE HOHBI, MJIL AHUOHbL.

AToMBI, OTAZaBIIIHEe CBOM 3JJIEKTPOHBI, MPeBPALIAITCH
B IOJIOKHUTENbHBIE MOHEI, NIH KamuoHbt. Mexay KaTHO-
HAaMHU ¥ aHMOHAMHM BO3HHUKAIOT CHJIBI 3JIeKTPOCTATHYECKO-
ro NPUTAMKEHHA, KOTOPble ¥ YAePKHUBAOT UX JPYT OKOJIO
Apyra, OCYIIEeCTBJIAS TEM CAMBIM UOHHYI XUMUYECKYI
c853b.

HoHHaA XMMHYECKasa CBA3L — 9TO CBA3bH 3a CUET
é 2JIEKTPOCTATHUYECKOTO TPHUTHMN.EHHA MeXxIy Ka-
THOHAMH M AHMOHAMH, B KOTOpBIe IIpeBpaiia-
IOTCS aTOMEI B pe3yabTaTe OTAAauYd U IpUcoejuHe-
HHA 3JIEKTPOHOB.

R e T R B S T

Tak Kak KaTHOHBI 00pasyoT IIPeuMyIIeCTBeHHO aTOMBI
METaJIJIOB, 4 AHWOHLI — IIPEUMYINeCTBEHHO aTOMbI HeMe-
TANJIOB, TO JIOTHYHO CAEJIaTh BBIBOJ, UTO ITOT THUIl CBA3H
XapaKTepeH IJif COeJuHeHU, 00pa3s0BAHHBIX THIIMUYHBIMH
MeTaniaaMu (I[eJOYHBIMH U IEJT0YHO3€eMEJTbHBIMH) 1 TH-



NHUYHBIMH HeMeTasaamu (ra-
JOTeHaM#, KUCJIOPOAOM).
Knaccuueckum  mpume-
POM BeliecTB € HWOHHOH
CBA3BI0 ABJIATCA MaJIOreHH-
Obl M OKCHIOBI IIeJOYHBIX
M IIEJIOYHO3eMeJIbHbIX Me-
Tannos (puc. 6).
+ 22 — %ﬁ# Cxemy oOpa3oBaHUsA UOH-
HOHM CBA3U MEX/AY aToOMaMH
HaATpUsi ¥ XJopa MOKHO

— 28 —»

Puc. 6. Cxema obpasoBanus OpegcTaBUTH TAK:

MOHHOM CBA3W MEXAY KaJlbIlH- .. T

€M ¥ KHCJIOPOJOM Na. + Cl: — +[: 1:]
RY Na™|:CL:| |

JlBa pasHOMMEHHO 3apsdA-
JKEHHBIX HOHA, CBA3AHHBIX CUJIAMH 2JIEKTPOCTATHYECKOTO
NPHUTAMKEHUd, B3AHMOJEHCTBYIOT ¢ APYTHMMH IIPOTHUBOIO-
JIOMKHO 3apAKeHHBIMU MOHAMU. B pesyiibraTe obpasyores
KpHUCTALINYeCKHe COeJUHEHH A, KOTOPbIe XapaKTepuayT-
CA MPaBUJIBHBLIM PACIOJOMKEHWEM TeX JacTHIl (B paccMar-
pHBaeMBbIX BbIIlle IPUMepax — MOHOB), U3 KOTOPLIX OHH CO-
CTOAT, B CTPOr'0O ONpPEeAeSeHHBIX TOYKAaX IIPOCTPAHCTBA.
BemjecTBa ¢ MOHHBIM THIIOM CBSA3H HMEOT WOHHbLE
kpucmannuieckue peuwémru (puc. 7). Takue coequne-
HUA IPeACTaBIAOT CO00M TBEpAble, IPOYHbIE, HeleTydue
BelllecTBA C BBICOKMMH TeMIIEPATYpPaMH IJjaaBieHHda. Ilpn
OOBIYHBIX YCIOBHUAX KPUCTAJLIBI TAKUX BEIIECTB 3JIeKTpUYe-
CKOT'0 TOKa He IPOBOJIAT, & PACTBOPEI M PACILIABEI OOJIBIITHH-
CTBAa MOHHBIX COEIHHEHUH — IMPEeKPACHBIE BJIeKTPOJIUTEIL.

Puc. 7. X0pHua HATPHA — BeIeCTBO ¢ HOHHOH KPHCTAJLIHYECKO
PenIéTKOoM
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BemecTsa, MMeOIHe HOHHBIE KpPUCTAJLIHYECKHE pe-
meTKu, Xpynku. Ecam nmonmeiTaThesa AedOpPMHPOBATH Ta-
KVIO KPHCTAJINYECKYIO PelIéTKY, OAHUH U3 CJI0EB eé OyaeT
JOBUTATBCSA OTHOCHTENBHO APYTOT0 0 TeX IOop, II0OKAa OJHHa-
KOBO 3apsKeHHbIe MOHEI He OKaXyTed APYT OPOTUB JApyra.
OTH MOHBI CPA3y HAUHYT OTTAJKHBATLCH, U PelIETKAa pas-
pymuTes. OTciona U XpyIKOCTh HOHHBIX COeIUHEeHUH.

HVoHHBIEe cOeMWHEHHWSA — 5TO He TOJbKO OHHaApHBIE CO-
eIVHEeHNA INMeJIOYHBIX M IMEJI0YHO3eMeJIbHBIX MeTaJlJIoB
(puc. 8, a). 9To TakKe coenuHeHuss, oOpa3soBaHHBIE TpeMA
U G6oJiee paemeHTaMu (puc, 8, 6—¢2). Bul 6e3 Tpyia cMoxxeTe
HePEeYHCJAUTE HMX. JTO BCE COJIM KHUCJIOPOACOLepsKallux
KHMCJOT, 4 TAK)Xe I'MAPOKCHABI IIeJOYHBIX H INEJOUHO3e-
MeJIbHBIX MEeTaJJIOB.

WM B 3akmOUeHMe TIPHUBEAEM KJacCH(PHKAIUI MOHOB IO
PAa3HBIM IPU3HAKAM:

1) no cocmasy pasnuuaoT npocmuie (Na*, Cl-, Ca?")
u cnosxcnoie (OH-, SO, NH}) noHsI;

2) no 3naky 3apsada pas’aUYaOT NONLOIUMELbHBLE
uonst, unu kamuonst (M"", NH}, H"), u ompuyamens-
Hble WOHBbL, UIN aHuonbt (OH ™, aHWOHBI KHCIIOTHBIX OC-
TATKOB).

Bcé B OKpy:kalolieM Mupe OTHOCHTENbHO. To ke camoe
MOKHO CKa3aTh 1 00 MoOHHOI XuMHYecKoi cBasu. CoenunHe-
HHUI C HOHHBIM THIIOM XMMHWUYECKOH CBA3M BecbMa OrpaHH-
YeHHOE KOJUYEeCTBO, HO Ja’ke B HUX YUCTO MOHHOM CBA3M
"He Habmogaerca. Tak, HampuMmep, He CYIIECTBYIOT «4YHC-
Thie» MOHBLI HATPUS W XJiopa ¢ sapaxgamu +1 u —1 cooTBeT-
cTBeHHO. VICTUHHBIN 3apsaj 9TUX HOHOB cocrtaBiasger +0,8
u —0,8. CiaemoBaresibHO, Jaske B COeIUHEHHAX, KOTODEIE
paccMaTpHUBaOTCA KaK HOHHBIE, B HEKOTOPOM CTEIeHH IPO-
ABJISAETCA KOBAJEHTHBIN XapaKTep CBA3H.

a) o)

Puc. 8. BemiecTBa ¢ HOHHBIMH KDPHCTAJIHYECKHMH PEINETKAMHF:
a — KaMeHHad coJb (XJopua HATPHUA); 6 — KanbIUT (xapboHart

KaNbIUA); 6 — MELHBIN KYIIOPOC; 2 — 'MAPOKCH] HATPUH
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W naxoHeI, OTHOCUTEJLHON UCTUHOU ABIAETCA YTBEPK-
lleHHe 0 TOM, YTO MOHHAA CBA3L — 3TO PEe3yJbTAT B3aUMO-
NeHCTBUA THIIMYHBLIX METAJIJIOB ¢ TANWYHBIMHA HeMeTalllla-
mu. Hanmpumep, cosiu ammoHmsa, o6pasoBaHHBIE 3a CUET
MOHHOH CBASH MeXKJY KATHOHAMH AMMOHUSA M AHHOHAMH
KucjorHoro ocrarka (sanpumep, NH,Cl, NH,NO,), nmero-
IIT1Me MOHHYVIO CBA3b, COCTOAT MCKJHUYHNTEJIBHO U3 HEMeTaJI-
JIOB. AHAJIOTUYHO COCTOAT W3 WOHOB COJIM OPraHHYeCcKHX
OcHOBaHMH — amuuOB, Hanpumep [CH;NH,]*Cl-, xora B
HMX COCTaBe HET METAaJIJIOB.

1. Braropoaasie rassl, 0COG@HHOCTH CTPOCHHA HX ATO-
mMoOB. 2. Hponeccm BOCCTAHOBJIEHHA H OKHCJII€HHA.
3. Katuous: u aunonsl. 4. HoaHaa XMMUYECKas CBA3,
5. CxemsbI 06pa3oBaHus BEMECTB ¢ HOHHOM XMMHUYe-
CKOH cBA3BI0. 6. HoHHBIE KPHCTAJUIHYECKHE PEeIIéTKH.
7.IIpuMepsl BeIIECTB ¢ MOHHBIMHM KPHCTAJLIHYECKH-
MH peméTkaMM M uX cBoiicrBa. 8. Knaccuburamusa
HMOHOB: II0 cOcTaBy (IPOCTHIE M CJIOKHBIE), IO 3HAKY
3apAna (KaTHOHBI M AHUOHBI).

® 000000 RROOORIPOPOOORNOOPRRPOOOOOROPBOOOROORRRORORRDRORY

1. ITouemy GsaropoAHbIe Ta3kl paHBINE OTHOCUIHN K HYJIEBOH
rpyuane Ilepuoguueckoit cucremer? Ilouemy ceifiuac mx oTHO-
car K VIII rpynne? Kakue Meranisl HA3BIBAIOT BJIaropogHbI-
mu? ITogemy?

2. IToxgrorossre coobienne Ha Temy «MHeprHBIEe MM Graro-
poJHBIE? » , HCIIOAB3YSA BO3MOKHOCTH MHTEpHeTA.

3. Kakyio XMMHYeCKYIO CBA3b HaskIBaloT MoHHOH? KakoB me-
xaHusM eé obpazoranua? MOMKHO JH TOBODHTE O «YHCTOM»
uoHHOH cBazu? ITouemy?

4. Yro Takoe karnousl? Ha Kak#e IpyInsl QAT KaTHOHBI?
5. YUro rakoe annoHs? Ha KaKWe IPYIITEI eTAT AaHHOHEI?

6. IToueMy NIPpUHATO AeIUTH HOHBI HA THAPATHPOBAHHLIE U HE-
ruapaTupoBadakie? CkassiBaeTcs JH HAaTW4YHe THAPATHOH
obosiouku Ha cBodcrBax moHOB? Kakyro posab ceirpanu pyc-
ckue xuMuKku Kabnykos 1 KHCTAKOBCKUM B PA3BHTHH Npej-
CTaBJIEHHAHN 00 2JIEKTPOJHUTHYECKOH AUCCOIHAIIUH, C KOTOPHI-
MH BBl 3HAKOMMJIHCH B KypCe OCHOBHOH IITKOJIEI?
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7. Yro Takoe Kpucrandeckas: pemérra? Yro Trakoe HOHHAA
KpucTajgnuyeckad pemérka? IIpuBeaure OpuMepEHl BelllecTB
¢ HOHHOH KPUCTANINYECKON PEelIETKOMH.

8. KaknMu (U3MYeCKMMHM CBOIICTBAME XAPAKTEPHU3YIOTCA Be-
IIeCTBA ¢ HOHHBIMH KPHCTAJJIMYECKUMH PEIIETKAMHE ?

9. Cpenu BermiecTB, (opmynsl kortopax: KCl, AlICl;, BaO,
Fe,05, Fe,(S0,);, H,S0,, C,H,ONa, C;H,ONa, Si0,, NH,,
OTIpeJieTATe COeTUHEeHNA C MOHHBIMM KPHCTAJLIMYECKHMH pe-
IIETKAMHA.

10. IToaroroBbTe coO0OIIeHHEe O DOJH HMOHHBIX COeIMHEHHH
B HEXXHWBOM NMPHPOJE U B JKM3HH YeJOBeKa, HCIOIbL3ydA pas-
JTUYHBIE ICTOYHUKHW MHMOPMATIIH.

S 90 ©

§ KoBajenTHasa xuMmuueckas
4 CBA3b

BeriecTs ¢ HOHHOH XHMHUYeCKOH CBA3BI0 HeMHOT0. ['opas-
o OoJIbIlle BEeIecTB ¢ KOBAJEHTHON XMMHUYECKOH CBA3ERIO,
YTO JIETKO 00BACHUMO. Belb MHUD OpPraHMYECKHX BEIeCTB,
KOTOPBIX HACYUTHIBAeTCA Oostee 25 MJIH, IOCTPOEH IPEUMY-
IIeCTBEHHO 3a CYET KOBaJIeHTHOM cBA3W. OJHAKO U B MHpe
HeopraHuvdecKux (MUHEepPaJbHBIX) BEIIECTB 8TA XUMUYeCKad
CBsI3b BCTPEUYAETCA NOBOJIBHO YacTOo. B KOHIIE KOHILOB Jaxe
HOHHYIO CBA3bh MOMKHO CUMTATE KpaMHUM ClIy4YaeM KoOBa-
JeHTHOUM NOJAPHOM XuMuuYecKo#d cBaA3u. (CiaemoBaTesbHO,
KOBAJICHTHASA CBA3b — 9TO IpeobJiagaoias, riaBeHCTBYIO-
mas XuMH4YecKad CBA3b B MUPE XUMHUYECKHUX BEIIecTB.

A xax oOpasyercsa sTa xumMHUUYecKass cBA3b? B ciuyuae
MOHHOH XMMHWUYECKOM CBA3M aTOMBI OJJHOTO 2JeMeHTa OTha-
IOT CBOHM 3JIEKTPOHBI, ATOMBI APYTHX — IIPHHAMAIOT WX,
Opu 3TOM 00pa3yIoTesA MOJOMKHUTEeJbHbIe U OTPUIlATEeIbHbIEe
HOHBI, KOTOPEIE 3a CUET JJIEKTPOCTATHUYECKHX CHJI oOpa-
3VIOT MOHHOE XMMHYecKoe coeHHeHHe.

A KakK HeHTpaJIbHBIE ATOMBI VIEPXKHUBAIOTCA B OLHOM Be-
mectBe? KaKoB MexaHM3M 00pA30BaHUA KOBAJEHTHOI XH-
MuYecKo# cBsasu? PaccMoTpuM ero Ha mpuMepe MOJIEKYJIbI
Bozopoaa H,.

ATOMEI BOJIOPOZia CTPEMATCA OBITh MOXOKHUMH HA aTOMBI
0,1aropoHOTO rasa rejMs, BHENIHUN 3JeKTPOHHBINA CJI0H
KOTOPOTO COAEPIKHUT ABa 3JIeKTpoHa. Eciu aroM Bogopona
BCTPETHUTCA C aTOMOM MeTajna (HaopuMmep, MHIeJI0YHOr0
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HJIM LIEJI0UYHO3eMeJbHOI0), TO ATOM MeTaJjJa IlepelacT aTo-
MY BOZOPOJia 2JIEKTDOHEI C BHEIITHET'0 3JIEeKTPOHHOIO CJIOfA,
H... BOBHHKHET MOHHas XUMHUYecKas CBfA3b, ob0pasyrorcs
THAPULI, HAIIPHMeED:
1é
—
Na’+ H?— Na*H".

(Kakoe xapaxmep Kpucmaaruveckol pewémxku Yy
amux coedunenuil? Kaxumu usuueckumu ceoiticmeamu
oHu ob6aadarwm?)

I pyroe geso, eciiy BCTPEYAIOTCH ABA OAUHAKOBBIX aTOMa
Bogoposa. B asTrom cayuae mpobsieMy 3aBeplleHHS BHEII-
HEero 3JeKTPOHHOTO CJIOA 9TH aTOMBI OYAYyT pemiaTh Ha Ia-
PUTETHBIX HadajgaX — MOPOCTO-HAIIPOCTO O0OHEeSUHAT CBOU
9JIEKTPOHBI, CHeJIal0T UX OOIMMH, T. €. CO3AaAyT OOIIYIO
AJIEKTPOHHYIO mapy. IIpu 3TOM 3JIeKTpOHHEIEe 00JIaKa WU
opbuTasu (04eBHAHO, Bl He 3a0bLIM, YTO Y BOAOPOAA DTO
1s-opbuTanu) NepeKpoIoTes, U B IPOCTPAHCTBE MeKAY A/~
paMH IBYX aTOMOB BOJIOPOJa BOSHUKHET HEKOTOPAaA JOII0JI-
HUTEeJIbHAasA 3JIeKTPOHHAS IUJIOTHOCTE — OTPHUIlATEIbHBIN
3apAN, CTATUBAIOINN TOJIOKHUTEJbHbIE ANPa B3aUMOJen-
CTBYIOIINX ATOMOB!:

H- + -H —> (H{H) wm H—H.

Conmxenne agep Gymer HpOHCXO,I[HTI: IO TexX IIop, IIOKa
CHJIBI MEXX'bAIEPHOTO OTTAJIKUBAHUA He OyAYT ypaBHOBeIlIe-
HBI CHJIaMH IPUTAKEHUA K O0LIel 3IeKTPOHHOM ILJIOTHOCTH.

Tax obpasyeTcAd KoBaJIeHTHasi CBA3bL BO BCeX ABYX-
ATOMHBIX MOJIEKYJIaX IIPOCTBIX BEIIecTB (OAWMHApPHAA B MO-
sexkynax ramoresos F,, Cl,; Tpoiinas B MoJeKkyJjax asora
N, u 1p.):

:Cl'+.Cli—> \('J'IQC'I:) wim C1—Cl,
:N- +-N: _)(N ¢ N} mm N=N.

I[a,IIHM onpengesyieHHUe NOHATHA <«KOBaJIeHTHas XHWMH-
YyecKasi CBA3b».

KoBanenTHas XxuMHUUYecKas CBA3k — 3TO CBA3b,
BO3HHUKAIOIIasd MeXKIy aroMaMH 3a CUéT oOpaso-
BaHUA OOIUX 3JIEKTPOHHBIX Iap.

T T G AR R TR R

=17



AnajloruyHbIl MexaHW3M 00pasoBaHMUS KOBAJEHTHOM
XAMUUYECKOH CBA3HW HaOJIOZaeTCca M MeXAy aToMaMHU pas-
HBIX 2JIEMEHTOB, HATIPUMED:

H- +-Cl:— ( HYCL wam H—CI,

HerTpyaHo saMeTuUTh, 4YTO TAK 2Ke, KaK U B ciaydae oOpa-
30BAHUA KOBAJIEHTHOM CBA3H MEXKJY aTOMaMH OJHOTO 3Je-
MEeHTAa, XUMHUYeCcKas CBA3h MEMKAY aTOMaMM Pa3HBIX 2Jie-
MEHTOB OCYIIECTBJAAETCA 3a CYET oOpasoBaHUA O0OIHUX
aJeKTPoHHBIX Hap. Ho Bcé He Tak mpocTo. [laputera mex-
Oy aToMaMH B 9TOM cJjiyuyae He OyIeT, TaK Kak HadMHAaeT
NpPOABIATHECA 0cobafd XapaKTepHUCTHKA XHWMHYECKHX 3Jie-
MEHTOB, Ha3bIBaeMas 3JIeKTPOOTPHUIaTeIbHOCTHIO (D0).

JJIeKTPOOTPHIATENBHOCTBI0O HA3LIBAIOT CIOCO0-
HOCTh aTOMOB XMMHUYECKHX 3JIeMeHTOB CMelaTh
K ceDe 00mime sJIEKTPOHHEIE IIAPHI.

T i e e T

Baskrelmue HeMeTaJJIBI 0 YCHIeHHIO HX IO MOMKHO
PACIIONIOXKHUTE B CIAEAYIOIIUI pAL:

H »C—S—>Br—Cl—N-—>0—7F.

3
>

BJIEKTDOO'I‘DHJI&TEJH:HOCT}J BojapacTaer

Tax xakx pasHble aJieMeHThl o0aanaioT pasHoi 30, To 06-
nras 2JIEKTPOHHAA IIapa OKasbIBAeTCHA CMENIEHHON B CTOPO-
HY 0oJiee 3JIeKTPOOTPULIATEILHOTO 3JIeMeHTa. B peayibrare
Ha aToMe TaKOTro 2JieMeHTa o0pasyeTcs YaCTUYHBIH OTPHUILa-
TeJbHBIN 3apaj (ero obozHauawT 6—). COOTBETCTBEHHO Ha
aToMe MeHee 3JIeKTPOOTPHUIIATE/IBHOI'O 3JIeMeHTa BOSHHKHET
TAKOH e YaCTUYHBIN, HO ViKe MOJOMKHUTeILHEIN 3apasn (ero
oboszHauawT d+). CiemoBaTesbHO, IO JUHUH KOBAJIEHTHOM
CBA3Y BO3HUKHET [Ba ITOJIIOCA — OTPHIlATE/IbHBIN M I110JI0-
EKUTeIbHBIN. [Il0aTOMY TaKyI0 KOBAIEHTHYIO CBA3b HA3LIBA-
0T noaaproi. KoBajlleHTHYIO CBA3b MEKIy aTOMaMHU OJ-
HOT'O XMMHYECKOI'0 2JIeMeHTA Ha3bIBAIOT HENOLAPHOU, TAK
KaK B 3TOM cjydae 3apAJOB-TIOJIIOCOB II0 JIMHHUH CBA3H He
BO3HHUKAET.
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B paccMoTpeHHBIX TpUMepax IJid MOJEKYJI XJIOPOBOMO-
pozaa u metaHa cBasu H—Cl u C—H asasamoTcss KoBaJleHT-
HBLIMHY IOJAPHBIMH.

8+  6— o+

1
H—-Cl H—+%} ~«H
T o H

Tak xaKk KoBaJleHTHAd XMMHUYecKas CBA3b B JHHEHHOI
MoJIeKyJie XJIOPOBOA0poaa IoJIApHa, oNApHOE OymeT u ca-
Ma MoJieKyJia. B Hell uMeroTeA ABA MPOTUBONOJI0MKHO 3apsi-
JKeHHBIX IIOJIOCA, II0ATOMY TaKHe MOJEKYJbl HA3LIBAIOT
dunonamu. A BOT MOJIEKYyJIa METAHA, HECMOTPS HA IO-
JAPHOCTE Kammoi us ceaseit C—H, B memom HemosspHa.
9TO CBA3AHO C TEM, YTO MOJIEKYJla MeTaHa UMeeT TeTpas-
puYecKoe CTpOeHHe W TMOJAPHOCTE BCEX CBA3eH B3aWMHO
KOMIIEHCHPYEeTCs.

Orciona cneayeT BaskKHBINA BBIBOJ: NOJAAPHOCTL MOJEKY-
Abl 3ABUCUM OM NOJAPHOCMIL CBA3€CIL U 0Mm zeoMempuie-
CK020 CMPOEHUSL.

Tax, MOJIeKyJaBl BOABI, MMEIOIHE YIJIOBOE CTPOeHHe,
OPeICTABIAIOT cOD0OM MUITOJIH.

0 ~
AR
H H mnu +

MonekyJbl e YIIIEKHCJIOro rasa, MMeIue JUHeHHOoe
CTPOEHHEe, HEeCMOTPsA HAa BBICOKVIO MOJISAPHOCTH IBOMHOI
ceasu C=20, HemoOAAPHBI.

0=C=0

B paccMOTpeHHBIX BEHIIIE IIpUMepax 00pa3oBaHUA KOBa-
JIEHTHOH CBSA3YW KaXKILIA U3 ATOMOE IPEJOCTABUI B ODINYIO
2JIEKTPOHHYIO IIapy IO OJHOMY aJeKTpoHy. Takoil mexa-
HH3M 00pa3oBaHHUA KOBAJIEHTHOH CBA3H HA3BIBAIOT 06 MEH-
Hotm. OQHAKO CYIIECTBYET M APYrod MeXaHH3M: OJHH M3
aToMoB o0JsagaeT cBOOOSHOI 9JIEKTPOHHOM napoii (eé HA3BI-
BAIOT HEMOIeNEHHON) U mepenaéT eé B o0Ilee IOJIL30BAHUE
Cc IPYyrHM aTOMOM, Y KOTOPOTO mMeeTcs cBobomHasa (myc-
Tasg, BaKkaHTHasA) opburans. IlepBhlili aTOM HasbIBAOT JO-
HOpOM, a BTOPO — akyenmopom. Taxoit mexaHusm 06-
pasoBaHUs KOBAJIEHTHOI CBS3M HA3BIBAIOT OOHOPHO-AK-
UenmopHbLM.
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JIOHOPHO-aKIeNITOPHEIA MeXaHW3M BO3HHKHOBEHHA KO-
BAJICHTHOH CBA3HM PAacCMOTPUM Ha IpuMepe 00pasoBaHus
KaTHOHA AaMMOHU A

H H T
H:N: + OH* — |H:N'H
H H
aMMHaK KaTHhuoH KaTHuOH

BOgOponma aMMOHHA

HIHA
H;N: + OH* — NHY.
JAOHOP AaxlernTop

KnaceudpunupoBaTs KOBAJIEHTHYIO CBA3L MOMKHO:

1) mo mexanuamy o6pasoBaHUA — OOMEHHBIN M JOHOP-
HO-aKIeIITOPHBIH;

2) IO MONAPHOCTH CBA3M — KOBaJIEHTHLIE HeMOJIADHEIE
U KOBAJICHTHBIE MOJAPHEIE CBA3H;

3) IO KPaTHOCTH — OJWHADHLIe, ABOMHBEIE W TPOIIHBIE
KOBaJIeHTHBIE CBA3H. '

Tax xak pesyiabTaToM 00pa30BaHUA KOBAJIEHTHBIX CBHA-
3edl sABAsieTcH BO3HHKHOBEHUWE MOJIEKYJ, a TakKasd CBA3b
npeobyiazaeT B XMMUYE€CKOM MHPe, TO OTPOMHOEe KOJIMYeCT-
BO BEIIIEeCTB MMEIOT MOJIEKYJIAPHOe CTPOEHHE, JTO IIOYTH BCe
OpraHu4YecKHe cOeJHHEeHMNA, BCe Iaskl, MOAaBIAIINee 00JIb-
UIMHCTBO XHUJKOCTell U MHOTHe TBEpPAbIe BemjecTBa. OQHaKO
M rasbl, U XHUJKOCTH DU OIPEAeJIEHHBIX YCIOBHAX (BBICO-
KOM [JAaBJIEHMH, HH3KOH TeMIIepaType) MOKHO IIepeBecTH
B TBEP/I0€ KPUCTAJIINIECKOE COCTOAHHUE.

Ilna BelmecTB ¢ KOBAaJIEHTHOH CBA3LIO XapaKTepHHBI JBa
THIIA KPHCTAJIIHYECKHX PEmIéTOK — MOJLeKYaapHbLe
H amoMHbLe.

B yanax monexynapruix KpuCmMaiiuveckux peurémokx
pacmoJiaraloTca MOJIEKYJIbl, 0OpasoBaHHEBEIE 3a CUET MpPOY-
HBIX KOBAJIEHTHBIX cBA3eH. Mex 1y MoJeKyjiaMu nefAcTBY-
10T cnabele CUJIBLI MEXXMOJIEKYNAPHOTO NPHUTKEHUA (HX
HA3BIBAIOT BaH-JepP-BaajbCOBBIMH), a IIOTOMY BeIllecTBa
C MOJEKYIAPHBIMU KDPHCTAIMYECKHMH PEeIIéTKaMH He-
NIPOYHEIE, JIETKOIIJIaBKHe, JeTyune. MoJleKyIsipHble KpH-
CTAITHYECKHEe DpPEeIIETKH WMeIOT rasbl H KHAJKOCTH B
TBEPAOM COCTOAHNH, KPHUCTAJIMUYECKHI MO, cepa, GesbIi
ocdop, yraexkucasrii ras (puc. 9), 60IBIIMHCTBO Oprasuu-
YECKUX COeIHHEeHMUII.
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Puc. 9. Yriaekucaslil Ta3 — 3TO BEMIECTBO C MOJEKYJIAPHON KpUC-

TaNIHYeCKOH PEeIIETKOH

Puc. 10. AiMa3 — BeIecTBO ¢ ATOMHON KPHUCTAJLIHYIECKOH PeIréTKOoMi

3a CuéT KOBAJEHTHBIX CBA3eil MOTyT OBITE 0OpaszoBaHbI
BeIllecTBa He TOJbKO MOJIEKYJIAPHOTO, HO 1 ATOMHOI'O CTPO-
€HHsd, T. €. BellecTBa C AMOMHOI KPUCMALLULECKOI pe-
wémroil, B ysjJaX KOTOPOH pacmojaramoTcda OTHelIbHBIe

Anmas 10 A
HKopyuz
Tonas
Kpapn
Oprornas
Anatur
DioopuT
Kanemur
I'anc

DD W T 3 00

=

Tanbk

Puc. 11. lIkana
TBépmocTH Mooca

=13

atombl. IIpmMepoM BeIlecTE C Ta-
KHM THIIOM KPHCTAJJIWYEeCKHX pe-
MIETOK MOTYT CHYKHTE AJJIOTPOII-
HBle MOIM(pHUKAIIMH yrjepora, M B
nepsyo ouepenb anmas (puc. 10).
Heob6pIuaiinasgs TBEPAOCTH ajiMasa
Mo INKajJe TBEPAOCTH BemiecTB (0HA
HaasblBaeTcd IIKajJoii TBépaoctu Mo-
oca) OIMeHeHa caMbIM BBICOKMM 3HAa-
yeamem — 10 (puc. 11). Buaaromapsa
BBICOKOM TBEPIAOCTH aJIMa3 UCIIONb3Y-
I0OT [OJisd HM3TOTOBJIEHHA INIAH(OBAJIL-
HBIX HWHCTPYMEHTOB, OYpOB, CBEPJI,
CTEeKJIOPe30B, XOTHA B CO3HAHUH 00JIb-



Puc. 12. Anvassl yKpaIiamoT KOPOHEL: @ — GONBINIAS HMIIEPATOPCKAA
kopona Poccuiickoii mMmepun; 6 — kopona Bpurasckoit umnepun

LMIMHCTBA JIOJeH — 3T0 KaMeHb I0BEJINPOB, UCIOJIb3YIOMUX
OTULIH(OBaHHBIE aTMa3bl — OpuanuanTe! (puc. 12).

Hpyras annorponHas mMoagudUKanusa yrjaepoia — rpa-
(OHUT — HECKOJIBKO IPOTHBOPEYHUT YTBEPMKIEHHIO O TOM, YTO
BEIeCTBA ¢ ATOMHOM KPHCTAJIJIMYECKOHN peInéTKoM ob.ja-
JaloT BBICOKOH TBEPAOCThIO. I'padur MArkmii, Tak Kak
HMeeT CJIIOMCTYI0 CTPyKTypy (puc.13). B xpucrannuge-
CKOM peméTke rpadguTa aToMbl yriepoja, JeKallue B Of-
HOM IIJIOCKOCTH, IIPOYHO CBA3AHbLI B NpaBUJBHBIE IIIec-
THYTOJBHHUKH. CBA3M MeXIy CJI0SAMH HENPOYHBI, W IIO-
ToMy rpajpur MArok. Ho, kak m ammas, OH TYI'OILJIABOK.
W3 rpadgura M3roTaBIMBAIOT 3JEKTPOABI, TBEPABIE CMAa3-
KM, CTeDXXHU JIJIA KapaHJamiei, JeTajlu B sIePHEIX peak-
TOpax.

Puc. 13. Tpadur — BemiecTso ¢ ATOMHOM KPHCTAIIHYECKO pemréT-
KO
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Puc. 14. PasHoBUAHOCTH OKCHA AJIIOMHHHA: d — HaXKIaK;
0 — pyOuH; 8 — KOpyHI; 2 — candup

Puc. 15. Kpapi — BemmecTBo ¢ ATOMHOH KPUCTAILINYECKOH PeléTKoH

AToOMHBIE KpHCTALNIMUECKHE PEHIETKHA UMEIOT He TOJIbKO
IIPOCThIE, HO M CIOKHBIE BEIIECTBA, HAIIPDHMEp BCe PasHO-
BUAHOCTH OKCcHAAa ajdoMuHausa (puc. 14): Haxgaxk, KOPpYyHI,
py6usn, canpup. Hanbosee pacumpocTpaHEHHOE B HEXMBOM
IpUPOJie COeJUHEeHHe C ATOMHOM KPHUCTAINYECKOH PelIéT-
KoM — »T0o okcug KpeMHusa (IV). ITouyTH 4MCTBIM OKCHLOM
kpemuud (IV) asasiercs muHepas keapi (puc. 15).

1. KopaneATHaa xuMuYeckasa cBasdb. 2. Cxemnl obpa-
30BaHMA KOBAJIEHTHOH XHMHMYECKOH CBA3M. 3. DIeK-
TpooTpunareabHocTb. 4. IloxapHas m HenmoJApHas
KOBaJIeHTHBIE ¢BA3H. D. [lunmoas. 6. IlonxaprocTs MoJIe-
Kya. 7. 00MeHHBINI H JOHOPHO-AKIENTOPHBIN Mexa-
HHM3MbI 00pPa30BAHHA KOBAJICHTHOH XHMHYECKOH
cBaA3u. 8. MoJileKyJasipHBIe M ATOMHBIe KPHCTAJLIIH-
yeckue pemérku. 9. IlIpuMepsl BeimecTB ¢ MOJEKY-
JAPHBIMM M ATOMHBIMH KPHCTAJIHYECKHMM pemeér-
KaMH M X CBOICTEA.
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1. Kakyo XMMHYeCKYI0 CBA3b HA3bIBAIOT KoBajeHTHOH? Ka-
Kue ﬂpHGHaRH JIeaT B OCHOBe KJI&CCPICI)HR&H,HH KOBaJIeHT-
HOI XUMHUYECKOH cBA3U?

2. Yto TaKoe 3JIeKTPOOTPUIIATEJIBHOCTh; KOBAJIEHTHAA MIOJIAD-
Has ¥ KOBAJIEHTHAs HENOJIAPHAA CBA3H?

3. Moxer a1 CBA3h B MOJEKYJie BelllecTBa OBITH MOJAPHOIM,
a MoJleKyna — HemoaapHoW? OT uero 3aBUCUT NOJAPHOCTH
moneryabl? IlpuBenHTe IPUMepPHl U3 OPraHUUYECKON W Heop-
TaHWYEeCKOHW XUMHH.

4. KaxoBbl MeXaHH3Mbl 00pa30BaHUS KOBAJEHTHOH CBA3H?
Yro Taxoe gouop; akuenrop? IIpuBegure mpuMepsl.

5. IpuBeanTe TpHMephl OPraHUUYECKHX H HEOpPraHMYecKHX
BeIlecTB ¢ OJMHAPHOH, ABOWHON M TPONHOH XHMHYECKHMH
CBA3AMHA.

6. [ToueMy KOBaJIEHTHAS CBA3b IpeoliafaeT B MEPe XHMUYE-
CKHX BellecTB?

7.Yto Takoe MoJeKyJApHaAs# KpHUCTALIHUYecKas pemérka?
Yem oHa oTiaHdYaeTcA oT MoHHOH? IIpuBeguTe mpuMephl Be-
IIECTB ¢ MOJEKYIAPHON KPUCTAIIHIECKOH PEIIEéTKOM.

8. Uro Takoe aTOMHas KpucTalindeckad pemérka? Yem oHa
OTJIMYAETCA OT HOHHON ¥ MOJEKYJIAPHOH KPHCTAILIHYeCKOH
pemérok? IlpuBenuTe mpHMepPHI BEIECTB C MOJIEKYJIAPHOH
KPHCTAINYIECKON PEIIETKOM.

9. IToaroToBLTe coobIenue HA TeMy «cTopia ceMn BeTUKHX
kKaMHell Anmassoro gorza Poccuwm». Ilpu moarotroske me-
HOJbL3yHATe MaTepHuajbl II0 HCTOPHH U MUDPOBOH XY0XKeCTBeH-
HOH KYJIBTYDE, & TaKKe Bo3MorkHocTH MHTepHEeTA.

10. Orkyaa nomina norosopka: «Tamena Tbor, manka Moso-
Maxa» ?

11. CpaBHHTe HMIIEpaTOPCKHE KOPOHBI BpuTaHcKoil uMIepun
u PoccuiicKoil MMOepHH 110 MCTOPUU CO3JaHUA, ABTOPCTBY,
COCTABY 3THX I'OCYAAPCTBEHHBIX CHMBOJIOB. Mcnoue3yiTe Ma-
TepHuaJbl BHIJ;HK.TIOIIE,IIHI':I 58 CHpaBO‘{HHHOB.

12. Kakue 3HaK¥W rocyJapCTBEHHOTO OTJINYUA B LIAPCKOMH, cO-
BeTCKOH ¥ cOBpeMeHHOII PoccHH M3rOTOBIEHB! ¢ IPHMEHEHH-
eM OpHJIITHaHTOB?

13. B uém msmepsieTcAa Macca aAparoneHHbix kamueii? [louemy
9Ty Mepy Tak HaseiBawT? [lJis OTBETA BOCIOJIb3YilTECH JOTIOJ-
HUTEJIBHOH! JINTEPATYPOH.
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§ MeTanandyeckas
3) XUMUUYECKAas CBA3b

ATOMEI METAJIJIOB XapaKTepHU3YIOTCA TPeMA 0coOeHHOC-
Tamu. OHU, KaK IPaBUI0, UMeT 1—3 aJIeKTpOHA Ha BHEIII-
HeM d3JeKTPOHHOM cjoe. OMHAKO Y aTOMOB 0JI0BA M CBHUHIIA
BaJIEHTHBIX 3JIEKTPOHOB 4YeThIPe, ¥ CYPBMBI M BHCMYyTa —
OATh, & Y HOJOHUA — IIecTh. IloueMy e 3TH 3JIeMEeHTEI
ABaA0TCcA MeTasiaMu? OueBHIHO, HAUNHAET CKa3bIBATHCS
BTOpasa OCO0OEHHOCTL B CTPOEHHMM ATOMOB METAJIJIOB — HX
CPaBHHUTEJbHO 0oabIIoH paguyc. 1 HaxoHeIl[, aTOMBI Me-
TAJJIOB MMeIT OOJIBIOEe YHCI0 CBOOOAHBIX OpOUTANIeH.
Tak, y aToMma HATpHUs, HAIIPUMED, OAUH BaJeHTHBIH 2JIeKT-
POH paclojlaraeTca Ha TPeTheM SHEePreTHYeCKOM YpPOBHeE,
KOTOPBIX MMeeT JeBAThL opburasneii (OAHY S-, TPH p- ¥ NATH
d-opburaeii).

IIpu cOnmxeHNH aTOMOB METAJLIIOB UX CBOOOJHBIE OpOu-
TaJIM MePeKPLIBAIOTCH, W BaJIeHTHEIE 3JIeKTPOHBI IIOJIYIAaI0T
BO3MOXHOCTh IlepeMeIriaThcsa ¢ OpouTaaIl OSHOIO aTOMA Ha
cBOOOZHBIE H BIM3KHE M0 YHEePIUuu OpOUTAIN COCeTHHX aTo-
MOB. ATOM, OT KOTOPOTO «VIIET» 3JIEKTPOH, IPeBpalljaeTcs
IIPH 3TOM B IOJOKHUTEJbHO 3apAKeHHbI noH. B pesyibra-
T€ 3TOr0 B MeTaJljle MOABJIAITCA 3JIEKTPOHBI, KOTOPLIE He-
IPepPEIBHO IepeMellaloTcHd MeK Iy HOHAMU,

Ob6pasoBaHMe MeTaJJIMYECKOH CBA3M YCIOBHO MOYKHO
1300pa3HTh CXeMOM:

MO — ne =— M"t,

To xe camoe Hab/OfaeTCAa U B MeTaLJIMYeCKHX CILJIaBax.

Merannndyeckad CBA3h HEPA3PLIBHO CBA3aHA ¢ 0COOBIM
KPHCTAJJINYECKHM CTPOEHMEM MEeTAJIJIOB U CILIABOB — Me-
MAnnUiLecKol KPpUucmaniiuieckou peutémroil, B y3-

JlaX KOTOPOM DPaCIOJIOMKEHBI MOJIOMKUTEIbHO 3apAKeHHBIe
HOHEI.

& )
MeTannudecKkoi CBA3bI0 HA3EIBAIOT CBA3L B KPHU- |
é cTajljlaX MeTaJJIOB ¥ CIIJIaBOB, KOTOpas O0ycoR-
JeHa Hajau4dueM 0000IecTBJAEHHBIX BaJIGHTHBIX
3JeKTPOHOB, 00J1aa01uX OOILIT0N ¢BOBOAOM ABH-
JKeHUA B KPHCTAJJINYECKON peméTKe, obpasye-
MOH IOJIOXKUTENbHLIMH HOHAMY METAJLIOR.

R e S = R S b S N
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Meranniudyeckad KPHUCTAJIMYECKAA PEIIETKA M MeTaJl-
JuYecKas XMMHUYECKas CBA3b OMNPENEeNAT Bce Hambolee
XapakTepHble (hUBUUYECKHEe CBOMCTBA METAJJIOB: KOBKOCTS,
IJIaCTUYHOCTL, JIEKTPOIPOBOJHOCTE, TEILJIOIPOBOIHOCTS,
MeTaLIuUYecKni 61ecK, cnocoOOHOCTE K 00pa30BaAHHIO CILIA-
BOB.

IlnacmuiHocmes — BaskHeHIIIee CBOMCTBO METAJJIOB —
BRIPAsKaeTCA B HMX CIIOCOOHOCTH HIe(OpPMHPOBATHCS IO
JefiCTBUEM MeXaHHUYecKOH Harpysku. OTO BajKHellee
CBOMICTBO METaJIJIOB JIEXKHT B OCHOBe HWX 00paboTKH
gaBieHreM (KOBKH, HPOKATKU W JpP.), BBITATMBAHMUA U3
MEeTAaJJOB MPOBOJIOKH IO AefCTBHEM CHJIBI.

IlnacruusocTe Meranna oOOBACHAETCH TeM, UYTO LOJX
BHEIIIHUM BO3JIeHCTBHeM OLHH CJOUM MOHOB B KPHCTAJJIAX
JETKO CMeIlaTcA, KaKk Obl CKOJMB3AT APYT OTHOCHUTEIHHO
npyra 0e3 pa3pbIiBa CBA3H MEMKIY HUMH.

HekoTopoe npejcraBjieHne 00 3TOM BaM MOKeT JIaTh
TIPOCTEHIIHI ONBIT-MOie/ib. ECJIH MeXAy IBYMSA ILIOCKH-
MH CTEeKJIAHHBIMH ILNIACTUHKAMH TIOMECTHTH HECKOJBKO
Kameab BOABI, TO 3epPKaJblla OYAYT JerKO CKOJIB3UTh APYT
IO APYyTry, a4 BOT PAa3befuHNUTE UX 0OyHAeT JOCTATOYHO TPY/I-
HO. B Hamewm onwiTe BOJA uUrpaJja poJib COBOKYIHOCTHU Ba-
JIEHTHBIX 2JIEKTPOHOB MeTAJILJIA.

Hawmbonee mmracTUYHBI 30J0T0, cepebpo U Menb. Hena-
pPOM AJIsI CBOEro 3HAMEHUTOTO ONLITA, ITO3BOJIHBIIETO CO3-
OaTh IIAHEeTAPHYIO Moaenb aToMa, 9. Pesepdops HCIONb-
30BaJl UMEHHO 30JI0TO, U3 KOTOPOT'0 MOXXHO U3rOTOBUTH TO-
HEHBKYIO (QOJIBIY TOJIMHUHON
Becero 0,003 mm. Taxwme xe
TOHKHE JIUCTOYKH (POoabru
HCTONB3VIOT OJS 30J0UeHHUS
u3neauii, HaIpuUMep Ogepe-
BAHHOW pe3bbel. Tak, B
Boasmom ExaTrepuHHMHCKOM
aBopie B Ilapckom Cene Boc-
CO3JaHHAA 3aHOBO 3HAMEHH-
Tafg SflHTapHas KoMmHaTa
moTpsicaer BOOOparkeHue
IOoCeTUTEeNe CHUSIHUEeM 30J0-
YEHOH pe3ndbl M MATKHM
COJIHEUHBIM CBeTOM sAHTapsa Pue. 16. @parmenT AnTapHOii
(puc. 16). XynmoskecTBeHHBble FKOMHATHI




Puc. 17. 3onorele Mackwu, BO3pacT
KOTODBIX HACYHUTHIBAET HE OJHO ThI-
cA4dYeieTue

u3neNusa U3 30JI0Ta, U3TOTOBJIEHNE KOTOPEIX OCHOBAHO Ha
€ro mJIaCTHYHOCTH, MOIIJIH OO0 HAC dYepe3 ThicAdesleTHS
(puc. 17).

Bricokas anexmponpogodrnocmes meTannoB 00ycJOBIIe-
HA HAJIWYWEM B HUX COBOKYIHOCTH ITOJABHIKHBIX 3JIEKTPO-
HOE, KOTOpbI€ O] eHCTBHEM 3JIEKTPHYECKOro MOJIA IIPH-
obperaloT HanpaBJIEHHOE ABHKeHue. JIyIIIuMu TpOBOAHHI-
KaMH 3JIEKTPHYECKOI'0 TOKA SABJIAIOTCA cepebpo U Melb.
Hewmuoro ycrynaer um anromuanii. OJHAKO B GOJIBIINHCTBE
CTPaH BCE yalle 3JeKTPONPOBOJKA M3rOTABIMBAETCA HE U3
MenH, a u3 6oJiee JeMIEBOT0 ANIOMUHNA. X yiKe BCEro 3JIeKT-
PUYECKHI TOK IPOBOLAAT MapraHell, CBHHEI| H PTYTh, a TaK-
JKe BoJIb(hpaM M HEKOTODhIE APYrHe TYroILIaBKHe MeTall-
JIbl. DJIeKTPHUYECKOe COIPOTUBICHHE BOJb(paMa HACTONb-
KO BEeJIMKO, YTO OH HAUYHHAET CBETUTHCSA IPH MPOXOMKICHUN
yepes3 Hero TOKa, YTO HMCHOJb3YIOT AJIA H3TOTOBJIEHHA HH-
Tel B JIaMIIaX HaKaJuBaHusa (puc. 18).

Tenaonposodnocmsb MeTAJLIOB TAKIKe 00bACHAETCHA BBI-
COKOHl IOABHUIXHOCTHIO 3JIEKTPOHOB, KOTOpBIE, CTAJIKHBa-
ACh ¢ KOJIeONIOIMMMUCH B y3JIaX PEIIETKH ATOMAMHM U HOHA-
MH METAJJIOB, O0OMEeHHBAIOTCH ¢ HUMH sHeprueii. C moBwI-
HIeHHeM TeMIepaTyphl 3TH KoJieGaHHs MOHOB ¢ IIOMOIIBLIO
9JIEKTPOHOB IIepefaloTcs APYIMM MOHAM, M TeMIepaTrypa
MeTasna 6EICTPO BEIpaBHHBaeTcsA. O IpakTHYeCKOM 3Hade-
HHH 3TOT'O CBOMCTBA BBl MOJKETe CYAUTH II0 PABHOMEDHOMY
HarpeBaHWIO KYXOHHOH MeTaJJIu4YecKoi mocyasl (puc. 19).
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Boasdpam

Puc. 18. Onexrpuueckaa Pwuc. 19. TennonpoBogHOCTE METAILIOB
JaMIla HaKaJIuBaHHU A IO3BOJISAET UCIOJIb30BATh UX JJIA U3T0-
TOBJIEHHSA IIOCYLBI

T'nagxas DOBEePXHOCTh METAJJIA HJIHM MeTaJIIMIeCKOIro
U3genus uMeeT Memaaiudeckuil 6eck, KOTOPbIA ABIIAET-
cA pe3yJIbTATOM OTPAYKeHHsl CBETOBBIX Jydeil. Bricokoi
CBEeTOBOM OTpa)KaTebHOU crmocobHOCTHIO 00s1a1alI0T PTYTH
(paHbIIle eé NCIOJIL30BAJIH AJISI H3TOTOBJIEHU A 3HAMEHHUTEIX
BeHEIIHaHCKHX 3epKaJi), cepedbpo, naaitaguil ¥ aJloOMUHHN.
IlocnegHMe TPH MeTaJJIa B HACTOSAINEee BpeMsA UCIOAB3YIOT-
cd IIPH H3TOTOBJIEHHUH 3€pKaji, MPOXKEeKTOPOB M aBTOMO-
ouneHBIX Qap (puc. 20).

a)

Puc. 20. Orpaxkawmas cnocofHOCTb 3ePKAJ (a) ¥ IpoKeKTopoB (6)
obycnopieHa OJieCKOM NPHMEHAEMBIX IPH WX M3TOTOBIEHUU Me-
TaJLJIOB
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B mopomke meranner TepAioT GiecK, mpuobperas 4ép-
HYIO HJIH CePYI0 OKPACKY, U TOJBKO MATHUN W aJIOMHUHHHA
COXPaHsAT ero. Ho:a'romy 13 AJIOMUHUEBOH IOBIJIM U3Tr0TaB-
JIABAIOT KPACKY cepeOpAHKY.

Pue. 22. McxkyccTBeHHBIE HEMETA/LIHYECKHE CIIABEL: | — CTEKJIO;
2 — repamuka; 3 — dapdop; 4 — dasanc
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a) 7 ‘6} 8)

Puc. 23. [Ipupoausble CIIaBel: @ — THeiic; 6 — 6a3anbT; 6 — IDAHUT

BOJBIIMHCTBO MeETAJJIOB MMEKT cepedpucTo-0esbli
nBeT. 30JI0TO OKpAlIeHO B KENTHIM (4YepBOHHBINA) IBeT,
a Menb — B KpacHo-»kénTeiii (Mexsbrif). Ha pucynke 21
[IPe/ICTABJIEHLI IPUYYAJINBbIe CAMOPOAKH METAJIJIOB, MMel0-
I[He COOTBEeTCTBYIOIIYIO OKPAcKy.

MeTalindecKasa XHMHAUYeCKad CBA3b M MeTallIHUecKas
KpHCTAJLINYecKas PelIéTKa XapaKTePHbl HE TOJBKO JJIA
YHCTHIX METAJJIOB, HO U JIJIA UX CILJIABOB. JTO OTIHYAET Me-
TAJNIMUeCKHUe CILJIABBI OT APYIHUX CIJIaBOB, KaK HCKYCCT-
BEHHBIX (CTeKJO, KepaMHuKa, dapdop, dassac (puc. 22)),
TaK ¥ IPUPOAHBIX (THeiic, GaszanbT, rpasHuT (puc. 23)).

Emé B rmy00K0# IpeBHOCTH JHOAH 3aMETHUJIH, 9TO MeTaJl-
NIUYecKHe CIJaBbl 00JI1aa0T APYTHMHE, HepeaKo Oojee Imo-
JIe3HBIMH CBOMCTBAMM, YEM COCTABJIAIOIINE UX YHCTHIE Me-
Tannel. Hampumep, y OePBOrO HOJYYEHHOIO YeJIOBEKOM
ciiaBa — OpOH3b. IPOYHOCTHL BBINIE, YEM Y COCTaBIAO-
mux eé Meau u omoBa. Cmasb W 4yzyH OpPOYHEE YHUCTOTO
sxesieda. UMCTBHIA aJIOMUHMIA — O4YeHb MATKHH MeTaJll,
CPABHHUTEJBbHO  HEIPOYHBIN
Ha paspeiB. Ho cmias, co-
CTOAIWH U3 ATIOMUHNA, Mar-
HHs, MapraHiia, Meny, HUKe-
Jis, HasbIBA€MBI JHpaLio-
MUHUeM, B 4 pasa mpouHee
aJIOMHHUA Ha paspblB U HC-
OJIB3YEeTCs B CAMOJIETOCTpOE-
HuHu (pue. 24), a moromy o06-
pasHO HAa3bIBAETCA <«KphLia-
TBIM» MeTAJLIOM. JHCTBIE  Pye, 24, Oaun U3 cAMBIX
METAJLJIBI MCIOJIB3YIOT OYE€Hb  GONBIIMX MACCAMKHMPCKHX
penko. 4Yame DpUMeHHIOT ~CAMOIETOB «KoHKOPI» —
ux ciiasbl. Y3 4yTh Gosee 80 20 T AOPATIOMUHNA
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Puc. 25. Cxynpnryps 3 6poHasl: @ — MeaHBIH BCATHUK; 6 — ONlHA
H3 YeTBIPEX CKYJBITYD HA AHUUYKOBOM MOCTY

Puc. 26. XynoxecTBeHHEIe H3eIHA U3 YyTyHA: @ — peluérka Jler-
Hero caja; 0 — pemérka AneKcaHIpPOBCKOTO caza
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MB3BECTHBRIX MeTaJIJIOB CO3/a-
HbI OECATKH TBHICAY DPA3IHY-
HBIX CILIABOB.

Kpome Goablreit mpousoC-
TH CILIABBI 06JIamarT U GoJiee
BBICOKOH KOPPO3MOHHOH CTOM-
KOCTBI0 M TBEPIOCTHIO, JIyd4-
IIHMH JUTEHHBIMHA CBOMCTBA-
MH, UYeM UHCThIe MEeTaJlJbl.
Tak, uwMcTad MeIk OYEHB
MJ0X0 HOANAaéTcss  JIUTBIO,
a OJIOBAHHAs OpOH3a WMeeT
npeKkpacHble JUTelHbIe Kaye-
CTBA — M3 HEé OTJIMBAIOT XY-
IOKeCTBeHHBIE U3OEeIUdA, KO-
TOpble TPeOYIOT TOHKOI Ipo-
paborku peraneit (puc. 25).
YyryH — cILIaB KeJjesa ¢ yr-
JepoioM — TaKMe BeJHKO- Puec. 27. Bﬁ(I)EJIEBa an.T.IHH m—
JIeNHbIA JATeHHBIH Marepu- CAMBOT AOCTIIKEHHH

TexHuKu XIX B.
ain (puc. 26).

Kpome BBICOKMX MeXaHH-

YeCKMX KauecTB, CILIABAM IIPUCYINHM CBOMCTBA, KOTOPBIX
HeT y YHCTBIX MeTajyioB. Hamnpumep, Hep:Kapewluas
cTalk — CILIAB HA OCHORE »KeJjiesa — Ja’ke B alrPeCCUBHBIX
cpenax obaagaeT BBICOKOW KOPPO3HMOHHOH CTOHKOCTBIO
¥ 5KapOIIPOUYHOCTEIO.

Hauasmascsa 6ojsee 100 et Hasag HaydHO-TeXHHUYeCKAasd
PeBOIIOIUS, 3aTPOHYBIIAA M IPOMBIILIEHHOCTh, U COIH-
aJIbHYIO cepy, TAKKe TeCHO cBA3aHa C IPOU3BOACTBOM Me-
TangoB 1 cirasos (puc. 27). Ha ocHoBe BoJb(Mppama, mo-
aubaeHa, THTAHA W APYIMX MeTAJJIOB Ha4dajlld CO3/aBaTh
YCTOMYHBBIE K KOPPO3WH, CBEPXTBEPJLIe M TYrOIJIaBKHE

Puc. 28. CospeMeHHBIE CIUIABBLI, COREp)KaIHe BOJbPpaM H pe-
HHUil, — OCHOBA KOCMHUYECKOH TeXHUKH




Puc. 29. Xupyprudeckne HHCTPYMeHTE! (@) ¥ MMILTAHTAT, IpHMe-
HAEMBIH B CTOMAaTOJOTuH (6), H3TOTOBJIEHLl U3 CIJIABOB, COJEPIKA-
IMUX TAHTAJX U ILJIATHHY

CILTaBbI, IPAMEeHeHHe KOTOPHIX 3HAUUTEJNBHO PACIIHPHIIO
BO3MOJKHOCTH MAalllMHOCTPOEHUs. B ANepHON M KocMHUe-
CKOM TeXHWKe U3 CILIABA BOJb(paMa U peHHUs AeaaioT JeTa-
JI¥, BhIAep:KuBawInue Temneparypy mzo 3000 °C (puc. 28).
B MemununHe MCHIONB3YIOT XMPYPrAdYeCKHe HHCTPYMEHTEI
U UMILTAHTATHI U3 CILIABOB TaHTAaJIa U IIaTUHEI (puc. 29).

1. Oco6eHHOCTH CTPOEHHA ATOMOB MeTaJIoB. 2. Me-
TaJIIAYecKad CBA3b. 3. MeTtajuiMyeckas KpPHCTAJIIH-
YyecKas pemérka. 4. PusnyecKue CBOMCTBA METAJJIOB:
IJIACTHYHOCTE, 3JEKTPO- M TEILIONPOBOJXHOCTH, Me-
TAJIHYeCKHi 0Oaeck. 5. Meraaauyeckue CILJIABBI
(6poH3a, 4yryH, CTalb, JHOPAJIOMUHAIH).

[ P0P000 000000 COROCPOPROPOOPOROOEOPOOPROODOOOOROOOROODRORODRORDES
1. KakuM# 0COBEHHOCTAMM XapaKTepPHU3YeTCHd CTPOeHUEe aTo-
MOB MEeTAJJIOB?

@ 2. Yro Taxkoe MerTannuueckas csasn? UrTo cHamikaer aTy Xu-
MHYECKYIO CBA3h C MOHHOH M KOBAJIEHTHOM CBA3AMME?

. 3. Yro mpexcraBasier coGoil MeTANIMYECKAR KPHCTAJIIWYE-
cKada pemérka?

4. Kax 0co6eHHOCTH CTPOEHU S METAJI0B — IPOCTHIX BEIIECTB
CKasbIBAIOTCHA Ha UX (DU3HYECKHUX CBOHCTBAX?
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5. [laiiTte CpPaBHUTEJLHYH) XapaKTEePHUCTHKY (DHM3MYECKUX
CBOMCTB METAJLIIOB ¥ YKAMKHUTE 00J1aCTH UX HCIOJIbB30BAHMISA.

6. ITogrorosbTe coobmenne Ha Temy «McTopHs BO3ZHMKHOBE-
HHAA ¥ PasBUTHA 3ePKAJBHOTO HPOHM3BOACTBA», HCIOJNbL3YH
BO3MOKHOCTH MHTEpHETA.

7. OxapakTepu3yiTe Xyqo:KeCTBeHHOe 3HAYEHHE METAJJIOB U
CILTABOB. I[IpHBeIHTE IPUMEDEI.

8. IloaroroBeTe coobuienusA Ha TeMbl: « KpaTkuil ouepK MHPO-
BOH HMCTOPHH MeTAJIMYeCKUX JjeHer», «MerannuuecKkue
IeHBI'H B HCTOPHH PoccHM» , HCTIONB3Y S PA3IMYHbIe HCTOUYHH-
KU HH(pOpManuH.

29 e

9, IToaroToBbTe coobmieHne Ha TeMy «MeTajinabl W CIJIaBBI —
MaTepHuaibl AJs APeBHHX W COBPEMEHHBIX OJMMIOHUHCKHX Ha-

Q

rpamg».
§ Bopgopoauasa
6 XUMHUUYecKasa CBA3b

PaccmoTpeHueM BOZOPOAHOM CBA3W MBI 3aBeplliaeM Ha-
Ille 3HaKOMCTBO € THIAMH XMMHUUYecKo# cBasu. U ato He
cay4damnHo.

Bo-nepevix, BOZOPOAHAA CBA3b — 3TO YaCTHBIN ciydail
MeXMOJIeKYJIAPHOTO B3auMOJelCcTBHA. OHEPrHA TaKOH
cBa3u npuMepHO B 10 pa3 meHbIlle, YeM KOBAJEeHTHBIX H
MOHHBLIX XMMHYECKHX CBA3el, H COCTaBJIAeT BCEro JIMNIb
4—40 g]I»/M0JIb, T.€. BIIHCHEIBAETCA B SHEPreTHUYECKYIO
XAPaKTEePUCTUKY MEMMOJIEKYJISIPHBIX CHIIL.

Bo-emopbix, paccMOTPeHHE BOJOPOJHOH CBA3H IIO3BO-
JUT CPABHUTH ITY XMMUUYECKYIO CBA3b C APYTMMH THIAMH
¥ TeM caMbIM O0OOIIIUTEL HAIIY IIPEACTABJIEHHA 0 IpUpPOLe
XMMHUYECKOH CBA3M BooOIIe.

B-mpembux, 3TO caMas 3HaUMMad Ha Hallell njaHere
XHUMHUYECKas CBsA3b, MO0 OHA onpeaenseT CTPYKTYDY coenu-
HeHHi, KOTOPbIe ABIAKTCA HOCUTEJAMH KU3HN Ha 3eMe
(6eIKM ¥ HYKJIEMHOBBIE KHCJIOTHI), OTBEYalOT 3a XpaHeHue
1 BOCIIPOH3BEAeHHE HAac/IeqCTBeHHON HHMOPMAaHH MHABLIX
OpPraHu3MOB.

Bce paccMoTpeHHBIe paHee THIBI XWMHUYECKOH CBA3H
(6cnomHume Kaxkue) IMeIOT Ha3BaHUA, B OCHOBY KOTOPBIX
MOJIOXKEHBI CJAeNYIOININe XHMHUYeCKHe TMOHATHA: «HOHBI»,
«aTOMBI», «METAJIJIbI». A BOLOPOAHAA CBA3bL — cHelu(pu-
YeCKUH TePMUWH, CBA3SAHHBIN ¢ KOHKPETHBIM XHUMHUYECKUM
ameMeHTOM — Bogopozom. OueBHUAHO, 9TO CBA3AHO C 0OCO-




0OE€HHOCTBHIO CTPOEHHS aToOMa BOAOPOJAA, MMEIOIero OJWH-
eIUHCTBEeHHBII BAJIEHTHBIN BJIEKTPOH. ¥ YaCTBY#A B 00paso-
BAHMU XMMHYECKON CBA3H, 9TOT 3JIEKTPOH O0OHa’KaeT Kpo-
XOTHOe AAPO aToMa BOJopoJa, Ipeacrasasioniee coboil He
4TO HHOE, KaK OOBIKHOBEHHBIH IIPOTOH.

XVMMHYECKYIO CBA3b MEXJAY aTOMaMH BOAOPOAA
é OHO¥M MOJIEKYJIBI (MJIM €€ 4acTH) ¥ ATOMAMM Hau-
GoJiee asleKTPOOTPUIIATEIBHEIX 21eMeHTOB (dhTop, |
KHCJIOPOJ, a30T) JAPYro¥ MOJIEKYJabl (Ham eé |
4acTH) HA3BIBAIOT BOIOPO/THOM .

Ob6pazoBaHMEM MeEXKMOJIEKYJIAPHON BOJOPOAHOH CBA3U
obbAcCHAETCA TOT GAKT, YTO Aake BelllecTBa ¢ HeGoIbIINMH
OTHOCHTEJBLHBIMH MOJIEKYJISIPHBIMA MACCAMHW TIPH O0BIU-
HBIX VCJOBHAX MPEICTABIAIT c000H KHUAKOCTH (Boxa;
COHUPTHI — METAHOJI, 3TaHOJ, IIPONAaHO0JI; KApOOHOBLIE KHUC-
JIOTBI — MYypaBBHHAA, YKCYCHAS) MU JIETKO CHKUKaeMble
rasel (aMMHaAK, (GTOPOBOLOPOL).

Mexanuam o6pa3oBaHUA BOJOPOAHOH CBA3HU COCTOUT
B JJIEKTPOCTATHYECKOM IPHUTHKEHHH aToMa BOAOpOAA,
MMEIOMIEer0 YACTUYHBIA ITOJOKUTENbHBIH 3apsam, U aToMa
Kucjopoza (propa UM as3oTa), HMEIOIIEero YacTUYHbBIN OT-
pHUIaTe/IbHBINA 3apsif.

B ob6pasoBanue BOZOPOAHON CBA3H BHOCHT CBOI BKJIAN K
JOHOPHO-aKIIeIITOPHOE B3aUMO/JIeHCTBIE MEKIY IOUTH CBO-
0ofHBIMH OpPOMTAJIAMH ATOMOB BOZOPOJA W HEIMOAeNEH-
HBIMH 3JIEKTPOHHBIMH IIapaMH aTOMOB KHcJopoja (dpTopa
uiau a3ora). Hanpumep, Boja acconuupoBaHa B KHUIKOCTh
3a CYET BOJIOPOAHEIX CBA3EH, BOSHHUKAIIIHUX MEXKIY MoJe-
KYJIaMH-TATIOJIAMHU.
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B sxuakoit Boge 06pasyoTess BOJOPOAHBIE CBA3U MEMXIY
MHOKeCTBOM MOJIEKYJI. A BOT MOJIEKYJIbI KApOOHOBLIX KHC-
J0T HanboJlee yCTOMYUBEI B BHJEe AUMEPOB, TaKxe obpaso-
BaHHBIX BOJOPOAHBEIMHY CBA3IMM:
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AIXMMHYECKOe TpPaBUJI0 PACTBOPEHHS <«MOLOOHOTO
B nogobHoM» o00BsAcHsAeTca o0pazsoBaHWEM BOJOPOILHOM
CBA3M MeXJy MOJIEKYJIaMH DACTBOPHTEA M MOJIEKYJIaMH
PacTBOPEHHOTO BEIIeCTBA.
Tak, METUJIOBBIA ¥ 3THJIOBBIN COHPTHI, STHJICHIVINKOJb
U I'JINIEePHH, YKCYCHAA U MyPaBbUHAA KUCJIOTHI HEOTDAHU-
YeHHO PacTBOPAIOTCA B BOJe, HATIPHUMED:
5+ 8- S+ 8- 8+ B
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CrnocobHOCTE HEKOTOPBIX
rasoB, HaAOpHUMep aMMHaka,
3a cuér oOpasoBaHUS BOLO-
POIHBIX CBA3EH
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JIeTKO C3UKATECA ([IpK KaBJie-
auu 0,9 MIIa w komuarmoii Pue- 30. llpombimrennas
TeMIepaType) ¥ BHOBb IIEPeX0- ~orOAMIBHAT yCTAHOBKA
JUTHL B ras3oo0pasHoe cocTodA-
HHe C IOIVIOIIEHHUEM TeIlJIOTHI
O3BOJIAET HMCIOJb30BATE HX
B KadecTBe XJIafareHTOB B
NPOMBIIIJIEHHBIX  XOJOLHIb-
HBIX ycTaHoOBKax (puc. 30).

HWwmenHo o0pasoBarmeM BO-
IOPOOHBIX CBA3EH 00'BACHAIOT-
c aHOMAJIBHO BBICOKHE TeM-
neparypel rkuneHusa (100 °C)
n naasiaenus (0°C) Boasl.
IIpu aToM, B oTIIHYHE OT HOJIBL-
OIMHCTBA JPYIHX KHIKOC-
Tel, MJOTHOCTL BOABI IIPH
mepexonze B TBEpIoe CcoO-
crogHHe (Jéx, cHer) He yBe-
JHYUBAETCHA, & YMeHbIIaeT-
ca. ITto obbAcCHsAET ToT dakT,
yro Jéx Jerde Boxbl wm Pue. 31, Ajicbepr He ToHeT
He TOHeT B He#t (pumc. 31), BBOAe




Puc. 32. 3umMHAA peIGATKA BO3- Puc. 33. Jlegsabie y30pbl Ha
MoOKHa Omarogapsa TOMY, 4TO M CTeKJIe

3UMOI ooao0 JbA0M KHIIHUT JKN3Hb

a moToMy riiyboKHe BOAOEMBI He IPOMEpP3aroT 3UMOH 10 [HA,
TeM CAMBIM COXPAHAA XKU3Hb BOJAHBIM oGUTaTe aAM (pHc. 32).
BomopoaHble CBA3W B HEMAaJIOH CTEIEHH CIOCOOCTBYIOT
00pa3oBaHUI0 KPHCTAJJIOB B BHJe OECKOHEYHOTO PasHOo00-
pasus CHeXKUHOK U u3Mopoau (puc. 33).
Bce paccmoTpeHHBIE BEBILIE
H R IpUMephl KAacaJluch TaKoOH

R 111-——-(5'————(':.\\1'{ PA3HOBHAHOCTH BOJOPOAHOMN
H:‘C/ 0 4 N CBASH, KOTODYIO HA3BIBAIOT
/ g H c MeNCMONEKY NAPHOL 6000-

C /_\C_]s';_c‘ﬁg y Poodnot ceasvio. Opuaxo emg
}E " d s Ny Oomee Baxma B opraEMsaluu
AN T \, CTPYKTYD MOJeRy fuomou-
N B o= " MEDOB 6HYMPUMONEKYAAD-
L im§o T Has 6000podnasn c6a3b. dra

HO R g Y 5 cBase ompegenser BTOPHY-

- §~—c¢ __1{;_._--’(13 0  HYIO CTPYKTYDPY OEIKOBBEIX MO-
R/C\ R 8 R nexkys. llonmunmenTuauas nemnb
C " 3aKpyyeHa B CIHpPAaJb, BUTKH
S~ _ KOTOPO#l yAepPMUBAKTCA OT

2 pacKpyuyuBaHuA 3a cuéT obpa-
Puc. 34. Bropuunas 30BAHUA BOJOPOJHBIX CBA3ei
CTPYKTYPa MOJEKYJIbI Geka MexJy NenTHAHBIMU (dpar-
COSAHETCH da CHET MEHTAMH YYaCTKOB OeJIKOBOI

BOJOPOJHBIX CBA3EN

MOJIeKyJsl (puc. 34).




Byay4u o4YeHb HEIPOYHOM, BOAOPOIHAS CBA3L B Del-
Kax MOXKeT JIeTKO paspymiaTbcsa — OeJIKH JeHaTyPHPYIOT.
Takaa denamypayusa MoxeT 66ITh 00paTUMO U HeoBpaTH-
MO.

O6pamumasn denamypayus OEJIKOBBIX MOJIEKYJ HMeeT
conuanbHOe 3HaYeHUe. Tak, neHaTypupynomumu paxkropa-
MU OeJIKOB 4eJIOBEeYeCKOT'0 OPraHM3Ma MOTYT CAYKHTH Me-
XaHWYecKHe BO3EHCTBHA, KOTOPHLIM IMoABepraioTca pador-
HUKHA JOPOMKHBIX CIIYy0, IIaxXTEépbl, TOPHAKH M OPYyrue
CIIeHMAJIMCTHI, MCIIONB3YIONIe BUOPUPYIOIHEe HHCTPYMEeH-
ThI, JeHCTBHE BEICOKHX TeMIlepaTyp (paboune ropadux Ie-
XO0B — MEeTaJJIypPTH, CTeKJIOBAPHI U T. 1.), 3JIeKTPOMATHUT-
HOe H3JIydeHHe (Bpauu-peHTreHoJioTH, paboruuru AIC),
XUMUYecKoe BoznelicTBHe (PabOTHHKHM XHWMHUYECKHX IIPO-
ua3BoAcTB) (puc. 35). Bece mepeuncieHHBIe KaTeTOPHH pa-
OOTHHKOB JJIA KOMIIEHCAI[HY BPEIHOIO BO3AEHCTBUA YCJIO-
BHUH TpyJa Ha OPraHHU3M HOJb3YIOTCA IPEeAYCMOTPEHHBIMH
3aKoHOZaTelbcTBOM P® JproraMu: COKpalléHHBINA pabo-
49Ul [eHb, NIPOAOJIKHTENbHLIA OMIaYMBAEMBLIA OTIOYCK,

Puc. 35. Ilpodeccun, cBsi3anHbIe ¢ BPEJHBEIM BO3JeHCTBHEM YCJIO-
BAHA TpyJa Ha OPraHH3M d4esioBeka: | — pabOTHUKHU JOPOKHBIX
ciyx06; 2 — MeTanaypru; 3 — crekJ0AyBel; 4 — paGOTHUKH XHMH-
YECKUX IIPOMU3BOACTB; 5 — BpauM-pPEHTIEHOJIOIH
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CIIEeIIIIMTAHUEe, PAHHHUI BBIXOJ Ha IIeHCHID, D0Jiee BRICOKAA
3apaboTHadA miaarTa.

Heobpamumasa denamypayus OesKa BaM XOPOIIO H3-
BECTHA 10 IPOIECcCy BapKH AHIL MJIH IPUTOTOBJIEHNUA MsAca,
PBIOBLI U APYTruX 0elKOoBBIX IpoaykTos. O ToM, Kakue (ax-
TOPBI MOTYT MPUBECTH K PaspyIIeHUIO IIPUPOAHON CTPYK-
TYPhI OEJIKOBBIX MOJEKYJ, KPACHOPEUHBO PACCKaXKyT He-
CJIOMKHBIE ONBITHI. Eciin K pacTBOpy Oejika KYPUHOIO sila
OPUIIATE HEMHOI'O 3TUJIOBOIO CHOUPTA HJIH COJHU TAMKEJIOTO
MeTtasna (MeaHOTO Kymopoca, HuTpara ceunna (II)), To ne-
TPYyAHO OyIeT 3aMeTUTh BhIIIaJleHue ocaJKa BCIeCTBHE JAe-
HaTypanuu Oenxa. AHAJOTMUYHBIM AedcTBHeM obJangaer
HUKOTHH. MoKeT ObITh, 3TH ONBITEl IOMOTYT BaM IIOHATh,
KakK I'yOHTeJbHBI TaKHe BpeJHble IIPHBBIUKH, KaK KypeHHe
" yIoTpelO/ieHHe CIIMPTHOTO.

BomopomHasa ¢cBA3h UTPAET BaKHEHIIIYIO POJIbL B OpraHu-
3aI[UH CTPYKTYPBI U QYHKIIMOHUPOBAHUA TAKHUX IIPHUPOX-
HBIX OMOTTOTHMEPOB, KaK HYKJeHMHOBBIE KHCJIOTHI.

Tax, gBoiimas cnupanab (puc. 36) nesoxcupuboOHYKIe-
uHoBo# Kucaorel — JIHEKE (u3 kypca opzanuueckoiir xumuu
8CROMHUME, U3 1e20 OHA COCMOoum) — MOCTPoeHa B IIOJ-
HOM COOTBETCTBHH C OPHHIIMIIOM KOMILJIEMEHTapHOCTH,
UAN gomoaHHuTeabHOCTH. OH 3aKjauaeTca B TOM, YTO Ha-
OPOTHB AJEHHHOBOI'O HyKJeoTHaa (A) ogHOI HOJAHHYKJIE-
OTHAHOH IeNH BCerja pacliojiaraercd He JI000H, a TOJIBKO
TUMHUHOBBIA HYyKJeoTun (T), a HaAOPOTHBR T'yaHHHOBOI'O
HykaeoTuaa (I') — obazaTeIbHO MMUTO3UHOBLIA HYKJIEOTH]T
(I1) (puc. 37). Bcé pgeno B TOM,
YTO MEeXAY 9TUMU HYKJIEOTH-
IAaMHA BO3HHMKAIOT BOAODPOJI-
HBle cBa3u: Mexay A u T —
JIBe BOJNOPOJHBIE CBAZH, MEMK-
gyl lu I — Tpu.

AHaJlOruyHyIO0 pOJb HUIpa-
10T BOJOPOJHBIE CBA3H U B
mpoliecce mepegadyu HacJe[-
crBeHHOM nH(MpopMmanuu. Taxk,
npu camoyasoeauu [ITHK (aTor
Opolecc, KaKk Bbl NOMHHTE,
Ha3bIBAIOT PEeIJIHKAIINei) BO-
ZOPOSHBIE CBA3U Pa3pbIBAIOT-

Puc. 36. YuacTok ABOMHOI ¢, HOJUHYKJIEOTHAHBIE Iie-
cnupamu THK ¥ PaCKPYYHUBAIOTCH U PACXO-
sz
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nsarcesa. Kakgasa menb CIOy»KuT
MaTpHIed [ad obpas3oBaHHUA
HAa Hell KOMILIEMEHTAPHON 1e-
A 3a CUET BO3HHUKHOBEHUS
HOBBIX BOJOPOJIHBIX CBS3€H.
Takum o0paszoM, mocie pemn-
auKanuu  obpasyloTcAa  IBe
mouepHue wMomexyasl JTHE,
B Ka)KI0il M3 KOTOPBIX OJHA
cnupanbk ObLIa B3ATA M3 PO-
nurensckoii ITHK, a BTopas
(koMIIeMeHTapHasA) CIHUpaJb
CHHTEe3MpPOBaHa 3aHOBO (CM.
puc. 37).

He meHee BayXHBI BOJLOPOJ-
Hble CBSA3M ¥ B IpoIlecce
TPAHCKPUIIIIHUH, T. €. Ie-
PEenHCBIBAHUA HHMPOpMAIHU
0 cocTaBe CHHTEe3UPYyeMOro
BITOCJIEJICTBHUHY OeJIKa Ha IT0JIH-
mykaeorunnyo mnens nPHE.
AHaJormuHa PpPoOJB BOIOPOI-
HBIX CBS3€H U B TPAHCIAIHL,

Puc. 37. CxeMa pemIHKaIHK
IOHK. BepxHsasa 4acTb
cunupanu — crapas [THE,
HIKHAA YaCTh —

AB€ HOBbI€ MOJIEKYJIbI

T. €. Iepefgade uHGOpPMaUU O IIOCIEAOBATEIbHOCTH aAMHU-
HOKHCJIOT B GeIKOBOII MOJIEKyJle B PHOOCOMEI, TZle IPOMC-

XoouT eé coopka.

1. BomopogHasi xuMHuyecKas CBA3b. 2. MexaHuaMm 00-
Pa30BaHUA BOTOPOIHOM CBA3H. 3. MeKMoJIeKynapHas
M BHYTPHMOJIEKYJIApPHAd BoaopomHasa cBa3b. 4. Bo-
IOPOIHAA CBA3L B 0e/IKaX H HYKJICHHOBBIX KHCJIOTAX.

?

1. Yro Takoe BomoponHasa ¢cBaA3b? Kakyio Toury speHuna — du-
3UKOB MJIH XMMHKOB — Bbl PasfeideTe 10 BOIPOCY €€ IPH-

ponur?

BHbLI BOJOPOAHOM CBA3M BHI 3HaeTe?

3. KakuMu 0coOBIMHY CBOHMCTBAMHE 00JIaJAaI0T BEIeCTBA C Mex-
MOJIEKYIAPHON BOLOPOAHON CBA3LIO?

. 2. Kakos MexauusM o0pasoBaHusA BOAOPOAHOI casu? Kaxne



4. Kakyio poJb UrpaeT MexxMOJIeKyIADHAS BOLOPOAHAA CBASD
B ipupoje?

5. Kakywo poupb urpaer BHYTPUMOJIEKYJAPHAS BOJAOPOIHANA
CBA3b B OPraHH3allMH HATHBHON (NPUPOAHOI) CTPYKTYPHI
OMOIONIUMEPOB — DEJIKOB H HYKJEHHOBBIX KHCJIOT?

6. Kakyoo poap HrpaerT BHYTPHMOJEKYJIAPHAd BOJOPOAHAA
CBA3L B XPaHEeHHH U IIepejade HacJaeACTBeHHON nHpopManun?
IIpu oTBeTe MCHONB3YiTe 3HAHUA 10 Kypcy obeil 6mororuu,
a TaKyKe KOHCYJIbLTAIIUYN yuuTesneit 0UONOTHHA U XUMHH.

7. IlogroroBbTe coOOlIeHHe H IIPe3eHTAlHI0 O CONHAJIbHOM
POJIM BOJOPOJAHBIX CBA3€H, IPOUJIIOCTPHPOBAB IIPHMEpPaMH.
Bocnoussyiitecs pecypcamu MHTEpHETA.

8. ITogrorossTe coobmieHne 00 OTKPBITHH CTPYKTYDHI 1e30KCH-
pubOHYKIENHOBEIX KHUCI0T JaypearamMu HobemeBckoit mpeMuu
. Yorconom u @, Kpukom, ncnonssysa pecyperl HTepHETA.

9. IToaroroBsTe COOOIIEHHE 0 XUMHUYECKONH IPUPO/AE HEraTus-
HBIX IOCJIENCTBUN IJIA OPraHu3Ma YejlOBeKa KYPeHHWA U YIIO-
TpebJeHHA AaJIKOTOJif, WCIOJbB3ydA pPAa3JHYHbBIe HCTOUYHHKH
uHpopmannu u ITOPEI.

e 9 9 o oo

§ 7 ITomumeps:

3HaKOMSACH ¢ BHYTPHUMOJIEKYIAPHOH BOJOPOAHON XUMHU-
yecKOil CBA3bIO, MBI PacCMOTpeJIH TaKue GHOJOTHYECKHU
aKTHBHEIE IPHUPOJHbIE COeIUHEHNA, KaKk OeJIKU M HYyKJe-
WHOBBIE KHCJIOTBI, KOTOPHIE IIPEACTABIAIOT CO00M OHOIO-
auMepbl. B cozmanuu 1100010 4esloBeKa, 3HAKINEero OCHO-
Bbl XUMHH, TOHATHE «IIOJHUMED» ACCOIHHPYEeTCHA C UeM-TO
HeOOLIKHOBEHHO DONBIINM, KPYIIHBEIM.

MOJIEKYJIbI KOTOPBIX COCTOAT U3 OOJIBIIIOTO YHCIa
MOBTOPAIOMINXCA CTPYKTYPHBIX 3BeHbBEB, COeAU-
HEHHBIX MEXAy co00H XMMHYEeCKHMH CBA3AMU.

’ IMoaumepsl — BLICOKOMOJIEKYJIAPHEIE BelllecTBa,

e e v T T

IToMuMoO 6eIKOB U HYKJIEeHMHOBBIX KHCJIOT, K fuonoaume-
pam, T. e. IPHPOAHBIM nojauMepaMm, OTHOCATCHA 3HaKOMBbIe
BaM IIOJIMCAXapHUJAbl — KpaxMaJ, LeJJII0j03a, IIMKOreH,
XUTHUH U 1p. (puc. 38).
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Puc. 38. Buonmonmmepsl: @ — KpaxXMajl B KJIYOHAX Kaprodens;
0 — TIUKOTeH B KJIETKaX Ie4YeHHW; 6 — XHTHH B MAHIHUPAX DPAKO-
00pasHBIX

Kpome NpUpOAHBIX HOIUMEDPOB, U3 KYpCa OPraHHYeCKOH
XHMHHY BaM 3HAKOMEI TaK)Ke MCKYCCTBEHHBIE 1 CHHTeTHYe-
CKHe IOJIMMeDhI.

IToBTOopuM M 0606ImIMM MaTepuan 0 HaubOJee BAXKHBIX
rPyIIIax U3BECTHLIX BAM IIOJHMMEPOB.

Opraanyeckue MOJITUMeEpP-I

Haubosee BaxkHBIE OpraHWYecKHe IIOJHMEpPHBLIE MaTe-
pHAaJbl — IJIACTMAaCChl M BOJIOKHA.

IlnacTmacca — 3TO MaTepHasbl, HIOJYy4YEeHHBIE
Ha OCHOBe IOJIMMEpOB, CIIOCOOHBIE MpPHOOPeTaTh

3aJaHHYI0 (HOPMY IPH H3TOTOBJIEHHH H3NEJIUSA K
COXPAaHATH e€ B IIPOIlecce PKCIJIyaTalun.

Kak npaBuio, miacrmacca — 3TO CMeCh HECKOJILKHX Be-
OIecTB, a4 HOJIUMep — 3TO JIUIOE OJHO M3 HHUX, HO caMoe
BakHoe. OH CBA3BIBAeT BCe KOMIIOHEHTHI IILJIACTMACChI
B enuHoe nenaoe. IloaToMy moamMep Ha3bIBAIOT CBA3YIO-
muM. IlepBele macTMaccesl, KaKk MBI ViKe MOAYEPKHUBAIIH,
OBLIM MCKYCCTBEHHBIMH MOJIHMEPaMH, a 3aTéM B KauecTBe
CBASYIOINHUX CTAJK NPUMEHATHh U CHHTETHUYECKUE IIOJIHMe-
phI: heHOTODOPMANIbAETHAHEBIE CMOJLI, IIOIHAIMHUPHI U T. .

ITonsiTHO, uTO mpeBpAaIllaTh B TOTOBBIE U3AEJIHUA YI0OHO
Te IJIaCTMAacchl, KOTOPbIle 00pAaTHMO TBEPIAEIOT M PA3MATr-




galorcsa. Takme myacTMacchl Ha3bIBAlOT MEPMONLACMA-
Mu HIU mepmonaacmuinbimu noaumepamu. K ra-
KHUM ILIacTMaccaM OTHOCATCA MHOJUSTHJIEH, IMOJHUCTHUPOII,
NOJUBUHHAXJIOPUL, HoamaMujabl. Eciu Ke B IIporecce
dopmMoBaENA M3HEIUA MPOHMCXOAUT CIIMBKA MaKpoMOoJie-
KYyJ W TOJHMep, TBepiesi, mpuobpeTaeT IPOCTPAHCTBEH-
HYIO CTPYKTYPY, TO B BA3KOTEKyUYee COCTOSIHUE TAKOU IIo-
JAuMep BePHYTh Henb3dA. Taxkwme ImacTMacchl Ha3bIBAIOT
mepmopeaxmoniacmamu WIH MePMOPEeaKMUEHbl-
mu nonumepamu (Haupumep, deHOTOGOPMATIBAETH]-
HBIe, KapbaMHIHBIE U ITOJHU3(HPHEIE).

Kpome cesasyrolero (mosmmepa) B IJIACTMACCHI YaCTO
BBOJAT pa3Hble No0aBKM: HAIOJHUTEJIN, KPacUTeJH, a TaK-
JKe BeIllecTBa, IIOBLIINAKIIHE MeXaHUYeCcKHe CBOIcTBa,
TEPMOCTOHKOCTh U YCTOMYHBOCTE K cTapeHEHnio. Hamosunu-
TeJIH He TOJLKO 3HAYHTEJILHO YIeIeBJISIOT IJIACTMACCHI,
HO ¥ NMPHIAIOT MM MHOI'He clienuduueckue ceoiicrea. Tax,
IJIACTMACCHL ¢ HAIOJHUTEJIeM B BHUJEe aJIMa3zHOH U Kapbo-
PYHAOBOM MOBIAA — 3TO abpasuBel, T.e. IMJIHU(OBAIBHBIN
martepuas. IIIupokoMy IpHMeHEHHIO IIJIacTMace cuocodcer-
ByeT MX HHU3KaA CTOMMOCTh, JIErKocTh mepepaborkm. Ilo
CBOMICTBAM IIJIACTMACCHI YACTO HEe YCTYyIalT MeTajjaM
¥ CILJIaBaM, a MHOTJA JaskKe IPeBOCXOLAT UX.

YoaxkoBKa

CTpouTenscTBO

Hpyrue
obmacTH

Meagumuaa il

/)' ~
Onexna DneKTpO3HEepPreTUKa
TexHHKA
Tparcnopt
Cenbckoe Brronmns dypHETYPA

HeTB
Ll e H3NeNUA

Puc. 39. O6nacTi nTpHMeHeHNA IJIACTMACC




OcHoBHBIE TOTPeOHTENM IIIaCTMAcC — CTPOMTeJIbHAsd
HHIYCTPHA, MAOIMHOCTPOEHHE, 3JIeKTPOTEeXHUKAa, TpaHC-
IMOPT, IIPOUI3BOJACTBO YIIAKOBOUHBIX MATEPHUAJIOB, TOBAPOB
HapoAHOTO motrpebienus (puc. 39).

IloHATHE «IIJIACTMACCHI» COBPEMEHHBIMH IITKOJBHHUKA-
MU OYeHb YaCTO BOCIPHHHMAETCA KAK KAaTeropud XHWMH-
YyecKad, KaK HEeYTO IPHAYMAHHOE M CHHTE3WPOBAHHOE
usobperarenamMu-xumMmukamMu. OIHAKO MHOTHE IIOJIMMEpPBI
BCTPEYAIOTCA B IIPpUPOe u He B (hopMe OPOIIIEeHHBIX YeJloBe-
KOM ¥ 3arpA3HAKINX eé oTpalOTaHHBIX H3JENHi, a Kak
HATypaJIbHbIE BEIeCTBa, CHHTe3HPOBAHHbBIE PACTUTEIbLHBI-
MU M KUBOTHBIMU opraguaMmamu. Tak, pacryuiee B Masoit
Agznuu nepeso Liuamber orientalis BriflengeT maxydyoo cMO-
JY, Ha3LIBAEMYVIO CTHpPAaKCcoM, KoTopyio emé 3000 mer Ha-
3a]] TpeBHUE eTUIITAHE HUCIIOJIB30BANH IIPHU Oank3aMHUpPORBa-
HEK yMepmux (puc. 40). Ctupakc, Tak e KakK «JpaKoHO-
Ba KPOBB», BhIJleideMasd MaJlalCKOi HmaJlbMO pPOTAHTOM,
npeacTaBadeT coboil He YTO HHOE, KaK moJaucTupoJ. JKyk
Abax ater B ciydae OIIACHOCTU BBICTPEJHBAET B ATAKYIO-
Iero KUAKOCTHIO, COCTOAIIEH B OCHOBHOM M3 MOHOMEPHO-
ro METUJIMETAKPHUIATA

CH2=(,3—COOCH3,
CH,

KOTOPHIM, MOJHUMEPH3YsACh Ha TeJie Bpara, JejlaeT ero Hero-
OBHKHBIM.

OcHOBHBIE MOJIUMEPBI W 00JIACTH MPUMEHEHUS H3To-
TOBJIEHHBIX HA WX OCHOBE IJIACTMACC IIPUBEIeHEBI B TA0JIH-
e 3.

Puc. 40. [IpesBHue erunrsaae MCIONIL30BATH TIPUPOAHEIE TTOJHNMEDEI
Aas 6anb3aMUPOBAHMA
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Boaokua

BonxokHa — 3TO moJIMMepPHI IUHEHHOTO CTPOeHU A,
KOTOpBEIe TPHUTOAHBI AJIA WSTOTOBJIEHHSI TEKC-
THIBHBIX MATePUAJIOB (HUTEIH, KI'YTOB, TKAHEH).

e R e

IHpupodnvie 6010KHA 110 IPOUCXOKICHUIO NEJIAT HA
pacTHuTeNIbHbIE, JKUBOTHBIE H MUHEpaJbHEIE,

BoanokHa pacmumenvHozo npoucxodcdenus (puc. 41)
MOXHO IO PA3eINTE:

* HA BOJIOKHA, (DOPMHPYIOIIHECH HA IOBEPXHOCTH Ce-
M#AH (XJIOTIOK);

* Ha BOJOKHA cTebieil pacTeHHIl — NyO0sHBIE BOJOKHA
(J1éH, MKYT, IeHLKA);

e HA BOJIOKHA 000JI0YEK IJIOJOB (KOIIpa OPEXOB KOKOCO-
BOM HaJIbMBI).

Haubonee BajxHOe BOJIOKHO PACTHTEJIBHOTO ITPOMCXOMK-
IeHus — XJIONKOBOe, 00Janainee XOPOMIUMHE MeXaHuue-
CKMMHU CBOHCTBAMH, WN3HOCOYCTOWYHBOCTHIO, TEpPMOCTA-
OMJIBHOCTBIO, THTPOCKOMUYHOCTHIO (0UYeHb XOPOIIO BIHUTHI-
BaeT Bjary). Ero npuMeHAIOT B IPOM3BOJACTBE PA3IMUYHBIX
TKaHe# (0sA3b, cuTeIl, caTUH, ODaiilKa) ¥ TPUKOTAaXKAa, IIIBEH-
HBIX HUTOK, BATHI.

JIéu, Oostee MPOUYHBI, YeM XJIOIIOK, IIPUMEHSAIOT IJIsI M3~
rOTOBJIEHUSA DeJIbeBBIX, MJIATHEBBIX W JIEKOPATHUBHBIX TKAa-
Heil. JIyDaAHbBIe BOJIOKHA UCOOJbB3YIOT B IIPOU3BOJICTBE TKAa-
Hell, U3 KOTOPBIX M3TOTABJIWBAIOT Tapy (MeNIKn), KAHATORB,

a) 0) 8)

Puc. 41. BoloKHa pacTHTEJbHOI'O IMPOMCXOMKIACHUA: @ — XJIOIOK;
6 — JIéH; 6 — KONpPa OPeX0B KOKOCOBOI MaJIbEMEI
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Puc. 42. llénx (a) u mepcTsh () — 3TO BOJOKHA KUBOTHOTO IIPOMC-
X0 IeHuA

BepEBOK. JIEH TakK)Ke HMCHOJBIYIOT [AJA HITOTOBJEHHHA
OyMmaru, HallpuMep raseTHoi u 0aHKHOTHOIM.

K sonoxknam xmueommozo npoucxoxrdenus (puc. 42) or-
HOCAT HATYPAJIbHEIE [IIEPCTD U MIETK.

HarypasnbHasa mepcTs XapaKTepH3yeTCsd HEeBBICOKOH
IPOYHOCTRIO, DOJBHOION 2JIACTUYHOCTHIO. IIpmMeHANT eé
IJIs1 UBTOTOBJIEHUA TKaHEeH OBITOBOTO M TeXHWUYECKOTO HAa-
3HAUEeHUA, TPHUKOTANKA, BAJNAIbHO-BONJIOUYHBIX M3IOeJIUH
(BOMJIOK, BAJIEHKH H T. II.).

HarypanpHBIN IIENK BeIPAOATHIBAIOT MHOIMOYUCIEHHLIE
ryceHunbl ¥ nayku. CaMplil M3BECTHEIN HIEJIK BBIAEISIOT
MIeJIKOBUYHEIE UEPBH.

Kuraiimam méak 6511 uasecTeH 6ojiee 4eM 3a JBe ¢ I10JI0-
BUHOM TBICAYH JIeT A0 HalmeH spbl. CeKpeT ero H3roToBJIe-
HHUA OXPaHAJCA IOCYyIapCTBOM, IIOKa B 556 r. H. 3. MOHAXH
u3 EBponsl He BEIBe3IW KoHTpabampoil m3 Kuraa aiina
HIeJIKOBUYHBIX YEPBEH, CIPATAB HX B IIOJILIE TPOCTH.

HarypanepHEBEIH IIENK — 5TO OUeHB JOPOTOE BOJOKHO,
HanmpuMep B fANOHHM INEIKOBOE KHMOHO CTOHUT OKOJIO
30 000 gonapos.

IITénx oyeHb NpPoOUYEH. ITO €ro CBOMCTBO U 3JIACTHYHOCTD
IO3BOJIAIOT [AeJaTh MIEJK OCHOBOW s MHOTHX BHIOB
TKaHM — Oapxara, aTjaca, rasa 4 Ip.




a) 0)

Puc. 43. Buckossoe (a) u anerarsoe (6) BOTOKHA — 9TO HCKYCCTBEH-
Hble BOJIOKHA, WX MOJYYAIT NYTEM XHUMHYECKOH MOAMMHUKAIUHN
TIPHPOSHBIX OPTAHUYECKHX IMMOJHMEDOB

Puc. 44. KanpoH (a) u naBcas (6) — 5TO CHHTeTHYeCKHe BOJIOKHA.
CRIDBEM 715 X TIOJNYUYEHHUS ABJIAIOTCS, HAIPUMED, IPOAVKTEI Iepe-
paboTku HedTH




Xumuueckue 6010KHA TIOIYYIAIOT, KAK BHI y)Ke 3Hae-
Te, U3 PACTBOPOB MJIY PACIIIABOB BOJOKHO0OPa3yIOIMIUX IO~
auMepoB. Ux moapaseisioT Ha CIIeAVIONINe TPy LI

* uckyccmeernHboie (BUCKO3HOE, alleTaTHOe U JIp.), KOTO-
PbI€ IIOJIYYAKT U3 IIPUPOJHBIX NOJIMMEPOB MJH IIDOAVKTOB
HX IIepepalOTKH, I'JIABHBIM 00pasoM H3 I[eJJIOJIO3EI H eé
adupos (puc. 43);

« cunmemuueckue (KanpoH, JaBCaH, 3HAHT, HAWJIOH),
KOTOpble I[OJNYYaloT H3 CHHTETHYECKHX IIOJIMMEpPOB
(puc. 44).

Heopranuueckue nojmumMepsl

PaccmoTpum emié oxHy rpynny MIOJMMepOB, KOTOPBIe
B CO3HAHHH MIKOJBHHKOB PeJKO CBA3BIBAIOTCHA C 3THUM IIO-
HATHEM. JTO HeOpraHu4ecKue II0JHUMephI.

HeopraauuecKMM TPHPOAHBIM BOJIOKHOM ABJIAETCH ac-
Oect. [Ipyroii HeopraHUUYeCKHUIl HOJUMEpP — Cepy IJacTH-
YecKyI0 — HEeTDYAHO NOJAYYUTH U3 KPHCTANJINYecKoM ce-
pBI, BELJIMBAA €€ PACIJIaB B XOJOLHYIO BoAy. B peaynsrarte
moJydyaeTcd Pe3sHHOIoA00Hoe BellecTBO, CTPOeHHe KOTOPOo-
o MOYKHO 0TOOPa3UTh TaK:

/S\ /S\ A
S S S
CTPYKTYPHBIM 3B€HOM 3TOI'0 MOJIMMEpa ABISAETCA aTOM
cepsl.
llpyrue HeopraHWYecKHe ITOJHMEphI, HMEIOIHEe aTOM-
HYIO CTPYKTYPY, — 95TO aJJOTPOIHble BUJOU3MEHEeHUus yI-

nepoza (puc. 45), cejieH ¥ Te/IypP LENOYEUHOTI'O CTPOEHUA,

S -
T

Puc. 45. HeopraEnueckue moamMepsl, UMEIOIIHAE aTOMHYIO CTPYK-
TYPY: a rpadur; 6 — anmas; 6 — QyJieper




KpacHBIH (hochop, KpucTa-
nuyeckut kpemuwmii. Ilo-
cleqHUM obragaeT moOJNynpo-
BOJHMKOBBIMH CBOMCTBAMHM
M HCIIOJIL3yeTcs IJA M3ro-
TOBJICHUS COJIHEYHBIX Oara-
peii (puc. 46).

Mpr npHBelIH IIPHMEpPHI
OPOCTBEIX BeIecTB, HMelo-
MUX DOJUMEPHYIO aTOMHYIO
cTPYKTYpy. Emé bGosee pas-
HOOOpa3HbBI ATOMHBIE CTPYK-

Puc. 46. Conneunas 6arapes
H3TOTOBJIEHA U3 KPHCTAJLIN- TYPBI y HIOTHMEDPOB — CJIOMK-
YeCKOT0 KpeMHUA HBIX BeIecTB. aro, HalnpH-

Mep, okcua kpemuA (IV):

| \ |
...—Sli—O—Sli—O—S =i

O O (l)

| |
- .—Sli—O—Sli—OHEl—. .

PasmoBupHocTaMU 3TOrO nonuMepa, KOTOPHBIH o0pasyeTr
OCHOBHYIO MAaccy JUTOC(EPHI, ABIAIOTCA KBapl, KpeMHe-
3éM, rOpHLIH XpyCTaJib, araT (puc. 47).

He meHee pacmpocTpaHéH M TaKOil BAXKHBIA 1A JHUTO-
chepnl moauMep, KaK OKCHJ alioMuHHA. Jalne Bcero oba
ATH IoJIMMepa 00pasyloT MUHEPAaJIbl, HMeIoIIHe oblnee Ha-
3BaHMe aawmocunurxamst. K HUM oTHOCATCS, HAIpuMep,
fesas riuHa (KaoJuH), DOoJeBbIe MINAThI, caoaa (puc. 48).

ITouTu BCe MUHEpPAJIBI U TOPHBIE HOPOALI IPEJCTABIAIOT
c000ii IpUpoOaHLIE IOJIUMEPHI.

a) 0) 8) 2)

Puc. 47. Ilpupoausie gopmel okcuga kpemuua (IV): a — xsapm;
0 — KpeMHe3€M; 6 — I'OPHBIN XpyCTalb; 2 — arar




6) 8)

Puc. 48. AnoMOCHIMKATBI: @ — KAaoJauH; 0 — IOJEBOHM IIIIIAT;
8 — CJI0Ia

Cpenu HeOpraHWUYECKHMX MOJHUMEDPOB BCTPEUAIOTCA W BO-
JIOKHA.

K munepanvrvim gosoxknam (puc. 49, a) oraocsr acbecr,
M3JaBHa H3BeCTHLIH Ha Pycum mony HasBaHMEM «TODHBIH
aéu». VI3 Hero Ha NpeAnIpuATHAX X03AWHA « KameHHOrO 1IO-
sca» (TaK HepeaKO HAa3bIBAIH ¥ PAJbCKHE T'OPHI), IIPOMBIIII-
JeHHuKa U npennpunumartens II. H. IlemuogoBa maroras-
JIUBAJIM Hecropaemoe 0esibeé, KOTOPOe TOT B KaUeCcTBe 3K30-
THUYECKHUX IPEe3eHTOB JapHUJ 3HATHBIM JIOAAM, B TOM YHCJIE
u uMmneparpune Exarepune Benmnkoii.

AcOecT B HAIITHM JHH WUCIIOJb3YIOT AJIA IPOHM3BOACTRBA TEII-
JIO- ¥ OTHe3aO[MTHBIX XUMHYECKHN CTOMKUX U APYTHX TeX-
HUYEeCKHUX HU3/leJIUN U TKaHeH (puc. 49, 0).

Ha sToMm mMaTepmasie BbI CMOTJIN YOEAUTHCA, YTO XUMUA
MOJUMEPOB — BTO YHHUBepcAaJbHad XHMHUYECKAs KaTero-
pUdA, a €€ TNOHATHA: «MOHOMED», «IOJUMEpP», «CTPYKTYP-
HOe 3B€HO», «CTEIleHb IIOJUMepU3aun» (8cnomHume, Lmo
Mo MmakKoe) — OOUHAKOBO NPUMEHHMBI KaK B OpraHmuye-
CKOH XMMHH, TAK U B HEOPTAHUYECKOM.

Puc. 49. MurepanbHOE BOJOKHO — acbeer (a) u usgenuns us zero (6)

i
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1. ITomumepsi. 2. IImacrmaccesr. 3. Knacendpuranusa
NOJHMEPOB II0 NPOMCXOMKAeHHK (OMOomoaMMepEl,
MCKYCCTBEHHBbIE U CHHTETHYECKHEe IO0JHMephl) U IO
OTHOIIEHHI0 K HATPeBAHHMIO (TEPMOILIACTHI H TEPMO-
peakromiaacter). 4. [Ipumenenne naacrmacc. 5. Bo-
noxkHa. 6. IIpupoagHbie BOJOKHA (KMBOTHBIE, PacTH-
TelbHbIE H MHHEpAJIbHBIE), XHMHYECKHE BOJIOKHA (HC-
KyccTBeHHBIe H cuHTeTHueckue). 7. Heopranmueckne
MMOJINMEPHI.

o

950 ©¢ © 06 0 ©

e
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1. Yro Takoe mommumep, MOHOMED, CTPYKTYPHOE 3BEHO, CTe-
nesb noauMepusanuu? Ilpu orseTe HenonbayiiTe 3HAHAA, IO~
JIy4eHHEIEe H3 KYyPCa OPTAHUYEeCKOH XMMHH.

2. Kakue GuomosuMeps! BBl 3Haete? OxapakTepHUayiiTe HX ¢ HC-
[IOJIb30BAHHEM MOHATHIA, IePeYHCIeHHBIX B IIEPBOM BOIIpOCe.

3. BcnoMHUTE M3 Kypca OPraHWYecKod XMMHH 0COOeHHOCTH
CTPOEHUHA, CBOMCTB U IPUMEHEHUA Kpaxmasia U MeJJIHJI03kl.
CpaBHHTe UX.

4. Yro Takoe nnactMacchl? Ha Kaxkue rpynnel HX JeJAT: a) I0
OTHOLIEHHIO K HArPEeBAHHUIO; 0) 0 MPOMCX O IEHHIO; B) IO TH-
Iy PeaKIMH, ¢ IOMOIIbI0 KOTOPOI IMOJYyYaioT noauMep?

5. BcnoMHEHETe, UTO TaKoe MOJUMEPH3ALNUA U HOJUKOHAEHCA-
nus. Cpasaure ux. [Ipusegure npuMepsl. IIpu oTBeTe Ha aTOT
BOTIPOC MCIOJBL3YHTE 3HAHUA KAK 10 OPraHMYecKOH XMMHH,
TaK | 1o 001e# 6uosorun.

6. Uto Taroe BoimokHa? Ha Kakue rpynnel ux geaar? Ilpuse-
JUTE IPUMEPhl X PACCKAIKHUTE O 3HAYEHNH KOHKPETHBIX Mpea-
cTaBUTEIeH Kam a0 IrpyInsl.

7. Banumunre ypaBHeHHEe PEaKIIHHA MOJMMEPHU3AIluH BellecTBa,
BEIZIEJISEMOTr0 TPOIUYECKHM KYKOM B CIydae OMacHOCTH.

8. IToaroroBbTe coobineHue Ha TeMy «CHHTETHUYEeCKHe IIOJH-
MepHEBIe MaTepHAaJkl ¥ UX POJbL B COBPDEMEHHOH TeXHHKE», MC-
nosb3ya [IOPEI 1 paznudHble MCTOUYHUKH HHPOPMAIIMH.

9. IToaroroBbTe COOOIEHNE IO MATEPHAIAM TADIUIILI, TTPUBE-
néHHoii B maparpade, 0 poJiH TepMOIJIACTOB M TEPMOpPEaKTO-
NJIACTOB B KM3HH COBPEMEHHOI'0 00IIIecTBa.

10. Kaxue HeopraHHMYecKHe [IOJHMeDBl BaM HM3BecTHBI? UTo
o6mero B ux crpoernu? Kakyio posib OHM UIPAlOT B HEKHBOH
npupoae?



_§_8_ I'aszooOpasHbIe BelecTBa

BoJabIIMHCTBO BellecTB B 3aBMCHMMOCTH OT YCJIOBHI MO-
IyT HAXOQHUTHCA B OJHOM H3 TpPéx ($asoBBIX, MM arperarT-
HEIX, COCTOAHHH: razoo6pasHOM, KHAKOM HJIH TBEPIOM.
Hanpumep, Boga BcTpedaeTcsa B TPEX arperaTHBIX COCTOS-
Huax (puc. 50): )xkuakas, TBépaas (1éx) u razoobpasHas
(BOmAHOM mIap).

B rasoBoii (hase paccToaHMe MeXIY ATOMaMX WUJIH MOJIe-
KyJIaMH BO MHOTO Pas IIPeBbILIaeT pasMephbl CAMHUX YACTHII.
IIpu armochepHOM HaBIeHUH 06BEM COCY/Ia B COTHH ThICAY

N 3
% Fas'%oﬁpasuoe

)

Teépdoe
= ITnaBpnenue HUcnapenue
P \4‘:% e %-m =
v (udro
- { ,;M e e

3aMepsaHue Korgencanusa

Pue. 50. Arperatsabie cOCTOAHAA BOJABI: @ — TBEpHOe; 6 — KUIKOE;
8 — razoobpaszHoe




pas GoJiblile cOOCTBEHHOr0O 00 b€Ma MOJEKYJI rasa, II03TOMY
JIJIA Ta30B BRITIOJIHAETCS 3aK0H ABOraipo:

B PaBHBIX 00béMax pas3sJIMYHBIX I'a30B NPH OIH-
HAKOBBIX YCIOBHUAX COIEPKHUTCH OJAHHAKOBOE
YHCJI0 MOJIEKYJI.

W3 aToro 3axoHa BBITEKAET BasKHOE ClIeJACTBHUEe: 1 MOJIb JIT0-
6oro rasza npu HOpMaabHBIX yeaoBusax (760 mm pr. ct. 1 0 °C)
zaHuMaeT o0beM 22,4 1. 9ToT 00BEM, KAK Bbl 3HaeTe, Ha3bI-
BaIOT MOAAPHBLM 06BéMmom 2a306 (Vy = 22,4 n/mons).

Crnabsle CHJABI IPHUTAMEHHS MOJEKyJ ras3a He MOTryT
yaep:KaTh UX APYTr OKOJIO Apyra, MO3TOMY I'a3dbl HE HMEIOT
cobeTBeHHOM GOpPMBI M 00BEMA, a4 3aHUMAIOT Bech 06bEM CO-
Ccyla, B KOTOPOM HaXOIATCH.

I'azer merxo coxumarrcsi. IIpy sTOM M3MeHAeTCHA MEX-
MOJIEKYJIAPHOE PacCTOAHHE.

Baarogaps 60JbIIIOMY PACCTOAHHIO MEK/AY MOJIEKYJIaMH
J100ble Ta3bl CMEIIUBAIOTCA APYT ¢ APYTrOM B JIIOOBIX COOT-
HOLIIEHUAX. BasKHeWMIITUMH IPUPOSHLIMH CMecAMH Tras3oB
ABJAKTCA BO3AYX U IIPUPOLHLIN ras.

CocTaB BO3yXa B HACTOsAIee BpeMsa OTHOCHTEJIBHO IIO-
CTOAHEH, OH CKJA4AbIBAJCA MWMJIJIIMOHBL JieT OJsarogaps
(oTOCHHTE3Y, OCYII[eCTBIAeMOMY pacTeHHaAMHu. HMcTopuio
BOBHMKHOBEHHS M pPas3BUTHA aTMochepbl 3eMJIH MOXKHO
IpeAcTaBUTh B BUEe cXeMbI (puc. 51).

B oTsHuue oT BO3AYXAa, COCTAB JAPYroil cMecH, cOpPMU-
poBagmIeiicsa B HeaApax 3eMJHd, — IPHUPOLHOIO rasa 3aBH-
CHT OT MeCTOpPOXKAeHuA. TeM He MeHee OCHOBY €ro cocTas-
AT OpefelbHbIe VIIEBOJOPOILl: MeTaH U ero roMoJIoT’
(aram, npomnau u 6yTaH).

Myzapass npupoja pasMecTHJIa dTH ra30oBble CMeCH Ha
mjiaHeTe OTHOCHUTEJILHO H30JHMPOBAHHO APYyTr OT JApyra.
Ecau e nIpousoiIéT X IepeMelIuBaHKe, 3TO MOXKET 3a-
KOHYMTBHCHA KaTacTpodoil, 4To HepeAKO IPOHUCXOJUT IIPH
HecoOJII0IeHUH IIPaBHUJ TeXHMKH 0e30IIaCHOCTH B IIaxTax,
PYAHHMKAX, MecTax HedTe- MW raszonoObIuH, /Ja W IIPOCTO
B GBITOBBIX yCaAOBHAX. 1l0aTOMY HpH OIMYIeHUH Maseii-
IIIero 3amaxa «rasa» HeoOXOoqHMO IPOBEeTPUTH IIOMellleHne,
He BKJIIOYATH 3JeKTponpubopbl, u3beraTbs JI000r0 OrHA
M HeMeAJeHHO o0paTUTLCS B IA30BYIO CIIYKOY.
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PAHHAS BYJTRAHHYECKAS ATMOCOEPA

Meran + Oy —» Oxcug yraepona (IV) Ammuax Boga
CH, ] COy NH;4

>

i

CO5 pacTBOpHICH |

B OKeaHe, 3aTeM :
CKOHIEHTPHPO- ]
BAJICA B PAKOBH- BaaumopneitcTeue
HaX, oGpasoBas Pacrenus C KHCJIOPOJIOM,
KapboHaT (dorocunTes)  pemmrpupEKanUA
KaJbIAA baxTepuaAMHI

B IIOYBE

(— -

|

OcamouHsle
TIOPOZLL:
H3BECTHAK

[
|
|
|

YacTh yriaepoja
momnaia B
KaMeHHBIH yrolhb

ATMOC®DEPA CEMYAC
Kucnopon  Asor
05(21%) N5 (78%)

Puc. 51. Ucropust BOBHHKHOBEHHS W PA3BHTHA aTMocheps SeMin
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IIpupoAHEIi ra3 — 3TO He TOJBKO JAEIIEBOE, BKOJOruye-
CKH YHCTOEe, 3HEPreTHUYeCKH M SKOHOMHYECKH BBITOJHOE
TOILIMBO, HO TaKsKe U IleHHOoe XHMHAUYecKoe CrIphé. Ogun ua
IIPOAYVKTOB IepepaboTKN MPHPOJHOTO I'a3a — 3TO BOJOPOA.

Bodopod H, — cawmslii nérkuii ras. Ero ucrnoassyior
OJId IIPOM3BOJICTBA aMMHaKa, XJOpOBOAOPOAa, NONYYEeHHA
MaprapuHa, BOJOPOLHOH pPe3KH M CBADKU MeTaJJ0B, B Ka-
YyecTBe TOILIMBA AJA ABUrarejielli KOCMHUeCKHUX Kopabiaen
(puc. 52). Bomopony — 2T0 IepCIeKTHBHOE dKOJIOIMMYECKH
YHCTOE ABTOMOOHJIBHOE TOIJIHBO.

B nabopaTopui BOZOPOJ IOJYy4YAIOT Yallle BCEero B amra-
pare Kunna (puc. 53) B3auMoZeiiCTBHEM IUHKA C COJIAHOMN
KHUCJIOTOM: -

=
Zn + 2HC1 = ZnCl, +H,T.

Tak KaK BOJOPOJ CAMBIH JIEIKHH U3 Ta30B, €ro cOOUpaioT
B MePeBEéPHYTLIN BBepX THOM cocyh. OnpenensaoT YHCTOTY
BOJIOPOJIA 10 XapaKTepPHOMY 3BYKY B3PhIBa €0 HeDOJIbIIOro
KoJimgecTBa. OTOT addexT MoKeT OBITh PA3HBIM: I'IYXOH
XJIOIIOK, €CJIH B COCYJe HaXOAWUJICA YHCThIA BOJOPOJ, W Xa-
PaKTEPHBIN «JIAIOMUII» 3BYK, €CJIX BOAOPOJ COAEPIKAJL IIPH-
Mech Bo3ayxa (puc. 54).

CMmech AIBYX 00'bEMOB BOZOPOAA U OJHOT'O 00'BEMA KHCJIO-
po/Jia Ha3bIBAIOT 2PEeMY1LUM 2A30M, TAK KAK OHA IIPU MOJKHI-
TAHWHY B3PHLIBAETCH.

Puc. 52. Bomopon — Tomauso AndA Puc. 53. Amnmapar
KOCMHUYECKHX Kopabuei Kunna
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Kucnopod O,, kak BuI yixe 3Haere, cocrasaser 21% ar-

mochepsl. KpoMe Kuciopona, B BEpXHUX CJI0AX aTMochepsl
COJEPIKUTCH aJUIOTPOIIHOE BHAOHM3MeHeHHe KHCJOopoJa —
O30H ()3. ATMochepHBIH 030H HHTEHCHBHO IIOTJIOM[AeT

yabTpaduosierorsle ayun. Takum 06pa3oM, 030HOBBIH 0k
samuniaeT JKH3Hb Ha 3eMJe OT UX IyOUTeJIbHOI0 BO3-
neiicteua. BmecTe ¢ Tem armocdepa nponyckaer mHGpa-
KpacHoe uanyuenue CosHna.

Atmochepa, 6narogaps cojgepskalleMycs B Heil 030HY,
VIJIEKHUCJIOMY rady ¥ BOAAHOMY Ilapy, MAaJONpOHHIlaeMa
JJIsA MH(PPaKpacHOTO U3aydeHusa 3eMan. Ecau 661 oTH razsl
He cozep:Kajauch B aTMocdepe, 3eMJisi IIPEeBPaTHIACh Obl
B 0€3KU3HEHHBIH IIap, CPeJHsAsA TeMIepaTypa Ha IOBepX-
HOCTH KOTOpPOro 0n11a 661 —23 °C, B TO BpeMs KaK (paKTU4de-
CKH oHa paBHa +14,8 °C.

CocraB aTmMoc(epsl MOXKeT UBMEHATHCA B PE3yJILTATE
AHTPOMOreHHOT'0 (BBI3BAHHOIO JAEATENbHOCTBIO YeJIOBEKA
Ha [PUPOAY) 3arpssHeHus. Hanpumep, OKCHABI cepbl
1 asora ob6pasyioT B arMochepe a30THYIO U CEPHYIO KHCJIO-
ThI, BBINIAJAI0NIMEe B BUJE KUCAOMHbLX 00xcOeil U BBHIZBI-
Baoique rubens pacreHuit (puc. 55) m ;xuBOTHBIX. OHH
HAHOCAT OOJIBIIOH Bpel AapXUTEKTYPHBIM IaMSATHHKAM

Puc. 55. ITorubmuii or Kuc-
Puc. 54. Ilposepxka JIOTHBIX JOMKJAEeH XBOWHBIH
BOJOPOJAA Ha YHCTOTY Jec
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Puc. 56. PaspyumieHHbIe KUCIOTHBIMH JOMKIAAME CKYJIbIITYPEI

(puc. 56), paspyumiamT MeTaJJIMYeCKHe KDBIIIH M KOHCT-
PVYKILMH — MOCTHI ¥ OIIOPHI.

HckyccTBeHHOE 3arpsAA3HEHNE OKPYKalolleil cpelbl oKa-
3LIBAET KOCBEHHOE BO3lelicTBUe Ha aTMochepy, U3MEeHAd
eé cBoiicTBa. Tax, B pe3ybTaTe YBEJUUYUBAIONIETOCH CHIH-
raHus TOILIMBA ¥ YMEHbIIeHUA ILJI0Iajeil, 3aHATHIX pac-
THUTEJNbHOCTLIO, TeMIIbl (JOTOCHHTETNUECKOI'0 BOCCTAHOBIIE-
HHUA KHCJIOPOAa H3 YIVIEKHMCJIOTO I'a3a B HacTodAllee BpeMs
yMeHbmuaock Ha 30% 3a nocnensne 10 TeIc. neT. Exeroxn-
Has yObIIb KHcaopoga cocrasasier 31,62 mapa t. Ecam
ydecTs, uT0 B armocepe comep:xurca 1200 TpaH T KHCJIO-
po/ia, TO ero KOJMYecTBO B aTMocdepe 3a roJ yMeHbIIaeTcsa
gHa 0,0025% . Kaszamock ObI, TO HEMHOro, HO, OYEBHIHO,
MOJKET BCTATE BOIIPOC O BBEJIeHMH OTPAHNYEeHUIl Ha ToTped-
JleHWe KUCJI0POoaa.

Haxonnenue yrieKHCJIOrO ra3a U IPYI'MX BEeISCTB B aT-
Moc(epe — IPUYHUHA NAPHUK08020 3 Perxma.

" —y
’ IMapuukosslii 3¢peKT — HarpeBaHHe BHYTDEH-

HUX CcJ08B armochepbl 3eMIH, O0YyCIOBJIEHHOE
IPO3PayHOCTBLI0O aTMOC(hEPHI A8 OCHOBHOM 4acTH
uzayuenus CoJiHIIa 1 TOTJIOeHeM aTMochepoi
YacTH TelJOBOTO H3JYyYeHUA TMOBEDPXHOCTH ILJja-
\HETH, Harperoil ConHuem.

L T S s

PaccMmoTpuM aTo ABJaeHHe. MaxkcumanbHas KOHIEHTPA-
U 030HA B aTMocdepe HabaonaeTca Ha BeicoTe 20—25 KM.
M3BecTHO, UTO 030H MOTJIOIIAET YALTPA(DHOIETOBBIE JIYYH.
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IIpu 5TOM OH CHIBHO pasorpeBaeTcA U IPeIATCTBYeT [oTe-
pe Teljna HMMMHUMH cJIosiMH aTMmochepsi. Ilomumo atoro,
O30H, KaK M yIJeKMHCIIBIM ras, HnorjomniaeT HH(ppaxkpacHoe
ussydenue 3emuu. CirenoBaTeIbHO, 030H He TOJIBKO cIIaca-
eT BCE MKHMBOe Ha 3eMJie OT YALTPa(HOJeTOBBIX Jyuyeil, HO
BMECTEe C YIJIeKMCJIbIM I'a30M MI'DAeT BAXKHYIO POJIb B Tel-
JIoBOM DOastaHce armMochepsl SeMIH.

IlapauKOBBIi 3(hheKT TPUBOAUT K I106AJIBHOMY IIOTEI-
JeHHI KJjauMmara. YToObl HMOHATH, KAaK OHO BO3HHUKAET,
BCIIOMHHTEe, KAK HarpeBaeTcs aBTOMOOUIb USHYTPH, KOT'Aa
OH CTOMUT C 3aKPBITBIMH OKHaMH Ha coiHme. ColHeuHBIH
CBeT NPOHHKAET Yepes CTEKJIA U IIOTJIOIAETCH CUAeHbAMK
U IPYyTEMMH IpeaMeraMu canoHa. [Ipu aTom cBeToBasa saHep-
s IpeBpaliaeTcda B TEIJIOBYIO, KOTOPYIO MPEIMEeTEI OTpa-
AT B BHAe MH(pPaAKpacHOIo U3nydeHUs. B oTamume oT
CcBeTa, OHO IIOYTH He IIPOHHMKAET CKBO3b CTEKJA HADYKY,
T. €. OCTAa€TCA BHYTPH aBTOMOOHJIA. 3a CUYET 3TOT0 HOBBINIA-
ercda reMmreparypa. To ke camMoe IPOUCXOAHUT U B IAPHUKeE,
OTYEero M IIPOM30IIEN] TEDMUAH « TADHUKOBBIH a(hdexT».

ArMmochepa — 3TO He TOINBKO cpeja, B KOTOPOI MBI KU~
BéM. Boaayx armochepsl cay:KUT OCHOBHBIM HCTOYHUKOM
OJIyUYeHUA KUCJIOPOJa B IPOMBINIIeHHOCTH. ObacTu nmpu-
MeHeHHWsA KHCJI0poJa MOKHO OXapaKTepH30BATH IBYMSA
cJaoBaMH — AbIxaHue (puc. 57) u ropenue (puc. 58).

Puc. 57. Kucyopos HeobxoguM A IBIXAHUA
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Puc. 58. Kucnopon moaggep:KuBaeT ropeHue

B n1abopaTopuu KHCJIOPOL I10JYYaloT PA3JI0KeHHeM Iep-
MaHraHata kKanwmsa (puc.59) HIH NTepoKcHIa BOAOPOAA
(puc. 60):

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

Puc. 59. INonydeHne KHACIOPO- Puc. 60. ITonyueHnre KHCIOPO-
1a B 1a00paToOpuy PAa3IOMKeHH- na B 1abopaTOpHH Pa3I0rKeHH-
eM MepMaHIaHATA KaJIWA U CO- eM IepoKCHIa BOAOPOAA H CO-
fMpaHWe ero MeToLOM BBITEC- PupaHHe ero MeTOJOM BbITec-
HEeHHUA BO3AyXa HeHUud BOObI
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Puc. 61. Ilpumenenne yriexkucaoro rasa: 1 — TyIleHHe I0XKapOB;

2 — XpaHeHHe MOPOXKEHOT0o; 3 — IIPOM3BOACTBO IMHUIYYHX HAITHT-
KOB; 4 — cozjanue crendexToB HA CIeHe

CobupaloT KHCJI0POI B COCYI METOAOM BhITECHEeHUA BO3-
ayxa (cM. puc. 59), Tak KaK OH HEMHOTO TAKeJee BO3ayxa,
WA MeTOJOM BbiTecHeHHA BOAbI (cMm. puc. 60), Tax Kak oH
B HeH MaJIOPACTBOPHM.

PacnioseaTs KMCJIOPOA MOKHO II0 BCIIBIX HBAHUIO BHECEH-
HOI1 B IPOOMPKY C 9TUM ra3om TJIeloIneil TyUnHKH.

Yznexucawnii zaz CO, MNPOKO IPUMEHAOT JJIA U3I0-
TOBJIEHUA MIUNYUYNUX HATTUTKOB, TYIIIEHUS IIOMAPOB U IIOJIY-
YeHUA «CYXOI'0 JIbZa», KOTODPBIN HCIOJB3VIOT AJIA OXJIAMK-
JeHHA I XPaHeHUA NIPOAYKTOB INTAHUS, B [IEPBYIO OUEpPeIb
MoposKeHoro (puc. 61).

B mpomeimmsieHHOCTHM YI-

JIEKHCJBIH ras IoJay4daT 00-
KUT'OM M3BECTHSAKA:

CaCO4 = CaO + CO,T.

B naGopaTopuu oxcumg yr- Focs
nepoza (IV) monyuaror pefi-
CTBHEM COJIAHOH KHCJIOTHI
Ha Mpamop: :

CO;
CaCO4 + 2HCI = e
= CaCl, + H,0 + CO,T. CaCOy4 4

R

CobupamwT yriaeKHCcJIbIH
ras B COCYJ MeTOJOM BEITEC-
HeHud BO3AyXa, TaK Kak
oxcuy yriuepona (IV) mournm

Hl

Vil
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Puc. 62. Yraekncasli ras

B 1,5 pasa Taxelee ero
(puc. 62).

co0HpAaIT B COCYJ METOL0M
BBITECHEHHA BO3AYXa
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Puc. 63. Cnocobbl pacnosHaBaHuA YIVIEKHCJIOTO rasa: @ — TJeloeit
ny_cmnmoﬁ; 6 — M3BEeCTKOBOMH BOJOH

PacmosHaTh yrileKHCJABIHA rad MOMKHO HJIH C IIOMOIILIO
ropaieil Jy4yMHKH, KOTOpasa racHeT B ero atmocdepe (yr-
JIEKMCJIBIII ra3 He mojjep:kuBaer ropenue) (puc. 63, a),
WJIM 110 IOMYTHEHHIO N3BeCTKOBOM BoAkI (puc. 63, 6):

CO, + Ca(OH), = CaCO4l + H,0.

W3 Bo3ayxa MoaydamT He TOJLKO KHCI0POo[, HO M as3oT,
KOTOPBIM BMECTe C BOZOPOAOM CIIYKHUT CHIPhEM /1A MOJIy4e-
HUA IeHHOTO razoobpasHoro npoaykra — ammuarxa NH;:

Fe, t,p
3H, + N, ——— 2NH,.

B jsabopaTopuyM aMMHaK I[IOJY4alOoT B3auMOAeHCTBHEM
meJiouei ¢ congMu ammornd (puc. 64):

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

AvMMMaK Jerde BO3[yXa,
IO3TOMY €ro COOHparT MeTOo-
IOM BBLITECHEHHS BO3IyXa B
IIepeBEPHYTHIN BBEPX JHOM
cocysn. PacmosHaTh aMMHAaK
MOJKHO: a) o 3amaxy; 0) mo
M3MEHEHUI0 OKPACKW BJaMK-
HOM JAKMYCOBOH OyMaKu
(c KpacHOro uBera Ha CH-
HUI); B) 10 IIOABJIEHHUIO AbIMA
IpH TOJHECEHHUU CTeKJAH-

Puc. 64. JlaGoparopHbiit

C110co6 mOIyYeHHA HOI ImaJlouyKH, CMOYEHHOMH Cco-
aMMuaKa B JITHOM KUCJIOTOH (pHc. 65).
76
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Puc. 65. PacnosnaBanme aMMuaKa: @ — II0 3amaxy; 6 — II0 H3MeHe-
HHUIO OKPACKH MHAWKATOPDHOU OYMAa)XKu; 8 — II0 MMOSABJIEHHAIO OBIMA
OpH IOAHECEeHHH CTEeKJAHHOH IMAJOYKH, CMOYEHHOH COJISHON KHC-

JIOTOH

IIpuponHbIil a3 CAYIKUT CHIPbEM /IS MOJIYUYEeHHUSA IeH-
HBIX ra3000pasHBIX OPraHUYECKUX COeIUHEHWH, HallpuMep
9THJIeHA.

Imuanen (C,H,, nnu CH,—~CH,) npumeHAOT 115 10ITY-
YeHUdA JPYTUX OPraHUuYecKHX coegnHeHu (puc. 66). B mpo-
MBINLIEHHOCTH 3TUJIEH [IOJIYYaI0T JeTUAPUPOBAHNEM STaHA:

CH,—CH, “**% CH,—CH, + H,.

(—CH,—CH,—),

IIOJIA3THIIEH

9THJIEH

ITAHON

B

Puc. 66. IIpumenenne sTunena: I — B OBONMEXPAHMIHINAX IJIA
YCKOPEeHHUsA CO3PeBAHuA MI0A0B; 2—6 — IpPOM3BOACTRO OpraHuye-
CKMX coeJuHeHMi (mommatuieHa 2, pacTeopurTenel 3, YKCycHOH
KHCIO0TEL 4, cTUpTOB 5, 6)
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Puc. 67. JlabopaTopHble CI10COOBI MOJAYISHHAA dTHICHA: @ — AEmoJIH-
MepHu3anusda IMOJHITHIIeHAa, 6 — KaTtTaluTHdecKas Ageruaparanusa
STUJIOBOTO CIIUPTA

B na6opaTopuu 3THJIEH MOJYYalOT ABYMSA CIIoco0aMU: Je-
noJIuMepusanuei noauaruiaesa (puc. 67, a) niIu KaTAIUTH-
yecKOH germjparanueil sruwiaosoro cnupra (puc. 67, 0).
B kauecTBe KaTaJlM3aTOpPa MCIOJB3YIOT 6eIyi0 TJIMHY HIIH
YHCTHIA OKCHJ AJTIOMHHUA:

t
KAaT., t
C,H,O0H =5 C,H, + H,0.
PacmosHaroT aTuIeH 110 06eciiBeYUBAHUIO TOAKUCIEHHO-

ro pacTBopa IepMaHraHaTa Kajausa WJIKX OpPOMHOM BOJBI
(puc. 68).

CoHy CoHy
Pl

(o Fo—

_ i P —
a) 0)
Puc. 68. PacnosHaBaHMe 9TUJIEHA C HCIIOJB30BAHHEM: @ — pacTBopa

mepMaHraHara Kajans; 6 — OPOMHOH BOIBI
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1. ArperaTHble cocTOoAHHMA Beuecrs (rasoodpasHoe,
JEHIKOoe M TBépmoe). 2. 3akon Asoraapo. 3. Mosap-
HBIH 00BEM rasos. 4.CsoiicTtBa rasos. 5. Boaayx m
MPHPOAHBIN ra3 — MPUPOIHBIE Ta3000pPa3HEIE CMECH.
6. Bonopoxa. 7. Kucaopon u o3o0u. 8. Kucaorasie 105%K-
au. 9. Ilapaukorsiit a¢pderrt. 10. ¥raekucasii ras.
11. AmMmuak. 12. 9tunesn.

. 1. Kakue arperaTHble COCTOSHUS BeIeCTBA BHI 3HAeTe?

. 2. ChopmynupyiiTe 3aKoH ABOraipo U CJIeACTBUE U3 HETO.
3. Paccunraiite Maccy aMMuaKa, KOTOPBIH MDY HOPMATBHBIX
YCI0BUAX 3aHAMAaeT 006eM 67,2 J1.
4. Haiigure 0666M, KOTOPHIH 3aHUMAalOT (1pu H. y.) 32 r okcu-
zna cepsr (IV).
5. HaszoBuTe, KaKue emé rasobble 3aKOHBI BAM H3BECTHEBI H3
Kypca QU3UKH.

? 6. Banumure ypasuenune Menaeneesa—Kraneiipona. Ilpuny-
MaiiTe 3aa4y Ha €ero IpUMEHEHHe U PeIITHTe ed.

. 7.Yem oTiaHYaeTcA razoobpasHOe COCTOAHHE BEIEeCTBA OT
TBEPAOTO U MKHUIAKOTO?

. 8. Kak cdopmuposanacs armocdepa Semiun? Kakos eé coc-
TaB?

ﬁ 9. Kaxk peATeNbHOCTE uesoBeKa (AHTPOMOTEHHEBIH (akTop)

BIMAET Ha aTMochepy? Kak MUHUMHSHPOBATE 9TO BIUAHNE?

10. IToarorosere coobimenne Ha TeMy «O30HOBBIH AT IJIaHe-
Thl», HCIIONB3YA BoO3MO:xHOCTH M HTEpHETA.

‘ 11. Kak noay4uTs, cOOpaTh U PACIIOZHATE: ) BOJAOPO.; 0) KHC-
JIOPOJ; B) YIJIEKHCJIBIH ras; ') aMMHAAK; ) 9THIeH?

. 12. Kak mosiy4aioT B IPOMBILIJIEHHOCTH: a) BOAOPOX; 6) Kuc-
JIOPOJ; B) yIJIeKHCAbLH ras; r) ammuak; 1) arunen? Hasosute
00JIaCTH UX IPUMEHeHHA.

f 13. C momombio HTEpHETA TOATOTOBLTE COOBIIEHNE HA TEMY
«ITapEuKOBHIH adekT B armochepe BeMIH U eTr0 BOZMOKHEIE
TOCJENCTBHA» .

‘: . 14. IlpennoxuTe mpobreMaTHKY MeKIYHAPOAHOH KoHepeH-
MY, HOCBAIEHHON COTPYIHHUECTRY 0 3al{HTe aTMocheps.
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§ 9 Hunkue Bemnjecrna

HKungkoe cocrosiHie BeIlecTBa XapaKTepuayeTcs TeM,
YTO MOJIEKYJIEI €70 HAaXOAATCA HEIOCpeACTBEHHO APYT BO3-
Jle Apyra, II03TOMY IPH IOIBITKE M3MEHUTh 00BEM KU[I-
KOCTH Aaske HA MaJIVIO BeJIMUMHY HaYWHaeTcd Aeopmanusa
caMHUX MOJIEKYJ, IIO9TOMY KHIKOCTH MAaJIOCHKHUMaeMbl.
OHM TeKyuH, T. e. He UMeIOT cBoeil (hopMEbI, & IPUHUMAIOT
dopmy cocyna, B KOTopoM HaxogAaTca. Ecan XUAKOCTS 110~
MeCTHTEL B HEBECOMOCTb, TO OHA MpuUMeT GopMy HIapa HIH
Kpyriao# kannu (puc. 69).

CaMoe Ba)kHOe M YHHKAJbHOE BEeIleCTBO Ha Halllel ILaa-
HeTe — 9TOo BoJa.

JKusnep zapoamunack B Boje. JNHUBOTHEIE, pACTeHHA, Ye-
nmoBek cocroaTr Ha T0—80% wua Bogel. Ilorepar 50% csoei
Macchl B pe3yJbTaTe TOJOJaHUA, YeJOBeK elle MOXKeT 0C-
TaTbcd B KHUBBIX. Ho moreps 15—20% wmacchl Tena B pe-
ayabTaTe 00e3BOKUBAHNUA CMEPTEIbHA.

Bce peaknuu of6MeHa BelllecTB B OPTaHHU3Me 4eJlOBEKAa,
¥ B IIEPBYIO OYepeb PeaKIUy THAPOJIH3a, IPOTEKAI0T HIH
¢ y4acTHeM BOALI, HJIH B BOJHOM cpeje.

Boga — He TOJBKO YCJIOBHE KHU3HH HHIHMBHIYAJIbHOTO
opranusMa. bes Heé 061710 OB HEBO3MOKHO CyIllleCTBOBaHHE
6uocdepsl, T. €. JKU3HK Ha 3eMJe Boob11e, IIOCKOJIBKY KPY-
rOBOPOT BeIlleCTB U dHEePruH B Ouocdepe BOZMOKEH TOJIBLKO
¢ y4acTHeM BOJbI.

Kpyroeopor BOALI B IPHPOAE OCYIIECTBIAETCH He-
npepeiBHO (puc. 70). C moBepxHocTH Muposoro oxea-
Ha eKerogHO ucOapdAeTcs
453 TeIc. kM? Bombl. Ocangky,
BRINIANAIOINAE HA 3eMJII0, CO-
crapasaior 525 Teic. km?. [Ipe-
BRIIIIEHHE IIPOUCXOAUT  3a
CcYyéT WCIapeHusd BOABI ¢ APY-
I'MX BOAHBLIX IMOBEPXHOCTEH MU
TpaHCOUPALMK (McrapeHHus)
BJATHA PAaCTeHUAMU.

HcnapAwoadaca Boga, KOH-
IeHCUpPysCh, oOpasyer obia-
Puec. 69. Kanns :KkugKoCcTH Ka ¥ B BHAAE OCAAKOB BRIIANA-
FAoC DOpMY mApa er Ha 3eMJII0. DTH OCaAKH II0-
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Puc. 70. Kpyroeopor BoAbl B IPHPOJE

TJIOMIAIOTCA TIOYBOM, W B Pe3yJbTaTe IOA3EMHOTO H ITO-
BEDPXHOCTHOTO CTOKA BOAbI BHOBL BO3BPAIIAIOTCSI B MODS
¥ OKeaHEI.

Kpyrosopor BOABI — 3TO XOPOIIO OTPEryJIUpPOBAHHLIN
MeXaHH3M, KOTOPHIHA OecIpepBIBHO «KadyaeT» BOJY M3 OKe-
aHA HA MAaTepPUKU 1 00paTHO, IPH 5TOM BOJIa OUHIIAETCA.

Bogubie pecypchl 3eMJIH COCTABIAET COJNIEHAA U IIPecHAA
Boga. IIpuuém 97,2% ot obmero samaca (1345 mun KM?)
npuxoauTca Ha Bogasl Muposoro okeana. Ha gomamo mpecHoit
BOABI ocTaércda 2,8% , HO ecJIH HCKJIIYUTE INOJADPHBIE JIel-
HHUKHW, TIOKA eIé HeJOCTYHHbIe IJA HMCI0Jb30BAHHA, TO,
VBBI, IPUXOIUTCA KOHCTATHPOBATH, YTO IIPAKTHUYECKH
IIPUXOJUTCA UCIIOJIB30BaTh aulib 0,3% BOLHBIX pecypcoB.

TeopeTHYeCcKM MOXKHO CUMTATL BOLHLIE PECYpPChI HEHC-
YepunaeMbIMY, €CJIM IIPUHSATE, YTO IPH WX PallMOHAJBHOM
HCIOJIb30BAHUY OHU HEIIPEPBIBHO BOBOOHOBIAIOTCA B IIPO-
Iecce Kpyroepopora. Bmecre ¢ Tem norpedbaeHre BOALI YBe-
JIUYMBAETCS, TAK KAK OHA CJYMKHUT OJHUM M3 IIIaBHBIX BH-
OB CBLIPbA OJA OPOMBIIIIEHHOCTH. Ké B OTPOMHBIX KOJH-
YecTBax MCIOJIL3YIOT B KAUECTBE TeILJIOHOCUTENA U TEPAIOT
B IIpOIlecce OXJIAXKIeHNA U MoJoTrpesa. B MeTannypruu s
BBINJIABKY 1 T uyryHa u mepenjaBKHU ero B CTAIb TpedyeTcs
300 T Bombl, mna moayueEwa 1 T megu — 500 T, 1 T
Hukeas — 4000 T Bogel.




OxHMM M3 rIaBHBIX NOTpPeDHTelNeill BOABI ABIAETCA IIPO-
M3BOACTBO CHHTETUUYECKHX MarTepuanos. aa moaydyeHHA
1 T cuHTeTHYECKOTO KayuyKa Tpebyerca 2100 T Boasl, JaB-
cana — 4200 1, kanpona — 5600 1, 6ymaru — 250 1. na
HM3TOTOBJEHHUSA aBTOMOOMAA HY»KHO 246 T BOALI, a AJid 3a-
NyCcKa MeXKOHTHHEHTAJILHOM 0a/IMCTUYeCKON paKeThl —
moutu 190 000 T.

Emié 6oabIe pacxoayeTca BObl B CEJILCKOM X03AHCTBe.

ITorpebHOCTE B MUTHEBOM BOJiE MKUTEIA KPYIIHOI'O ropoJia
COCTABJISIET OKOJIO 8 J1 B CYTKH, a Ha Bce c(hephl XKHU3HeAed-
TeJILHOCTH exkeHeBHO pacxonyerca 175 i Boas! (puc. 71).

3amachl IpecHOil BOABI B 30HAX MHTEHCHUBHON XO3AMCT-
BEHHOH AeATeJbHOCTH W MPOKHUBAHHUA OOJBIIHHCTBA JIIO-
el CTAHOBATCA HENOCTATOYHBLIMH, IIO9TOMY YiKe ceiyac
HeoDX0AMMO AyMaTh 0 eé cOoepeKeHHN.

Ina morpebuTesis BasKHA TaKad XxapaKTePHCTHKA BOJBI,
KOTOPYVIO HA3BIBAIOT HECMKOCMbIO.

Caue  VYwmeiearme Crumpxka  MeiThé Ilonus Ilpmroro- IIpuroro-
BOJBI mocyAbl Oropoja  BIeHHe  BJIeHHe
B Tyajere MU  HATHTKOB

Puc. 71. ITorpebierne BOALL B OBITY Ha Pa3/JIHYHBIE HY K bI
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JRécTroil Ha3BIBAIOT BOAY, COAEPIKAIIYI0 HOHEBI
KaJbIlUsd, MATHUSA ¥ KeJjie3a.

i e i v oAy T e e T

Conep:xaHre TAaKWMX KATHOHOB B BoJe O0YCJIOBJIHBAIOT
pPacTBOpHMBIE COeIMHEHUA I3TUX MeTaJlJlOB, HalIpumMep Cco-
Y (XJI0PHUABLI, HUTPATHI, CYJIb(paTsl).

B xécTKO# BOJe MBLIIO He MBLIUTCA, IPH CTUPKe Oelbs
IIOBBINIAETCSA PACXOJ, MOIIIUX CPEACTB, 4 BOJOCHI IIPH
MEBEIThE CeKyTcA. Beé mesio B TOM, 4TO MBLIA IIPEACTABIAIOT
coboil HaTpHeBHIe (TBEP/AbIe) UIH KalueBble (JKUAKUE) COIHN
SKHUPHBIX KUCJIOT, 0010 (POPMYIIY KOTOPEIX MOYKHO VCJIOB-
"o sanucars Tak: RCOONa niaum RCOOK. Kak 1 Bce Kanue-
BEIE 1 HATPHUEBBIE COJIH, MBIJIA PACTBOPUMEI B BOJE M JHUCCO-
IUUPYIOT:

RCOONa — RCOO™ + Na*,

Yero He CKajkemsb 06 aHAJOTHIHBIX COJNAX KaJbI[UfA, Mar-
HUA u Kenesa. U no tex mop, noka Bce nonsl Ca2t u Mg2t
He OYAYT IlepeBeieHbl ¢ IIOMOIIBIO MbLIA B OCAZ0K, OHO MbI-
JUTH, T. €. CTUPATE U MBITh, He OyaerT:

2RCOO™ + Ca2* —> (RCO0),Cal.

B :xécTKOoi Boje NII0X0 Pa3BapPUBAIOTCSA MACO U KPYIILL.

ITHM JajleK0O He HCYEePNBIBAeTCA CIOHCOK HeIpusaT-
HOCTeH, KOTOPble IPUHOCHUT YeJIOBEeKY KECTKasd BoJa. 3a-
IIAHUTE BHYTPh HaWHWKA WM, €CJH B BallleM JOMe KN
KBapTHpe JeJajld KalluTaJlbHbIH PEMOHT, B paspes3 TPYyOhI
LeHTPaJbHOr0O oTomaeHua. dTo Habawpaere? Beinwlir, ce-
POBaThIi, PBIKEBATHIN PHIXJIBIN c/I0i HaKUTH. OKa3bIBaeT-
cd, He TOJIBbKO CPefHHE PACTBOPHMEBIE COJY KAJAbI[HAA, Mar-
HHA A KeJjie3a ABJIAITCA IPHUYMHON MKECTKOCTH BOIBI, HO
¥ ocobad rpynna coJseif, KoTopble Ha3bIBAIOT KHUCIBIMH.

KucapIMu Ha3BIBAIOT COJIM, KOTOPLIE ABJAIOTCA
OPOAYKTAMY HEMOJHOTO 3aMeINeHUs aTOMOB BO- |
AopoJa B MOJIEKYJie KMCIIOTEI Ha MEeTAJJI.

S R e R e e i R e S

Taxue conn MOTYVT OaThb TOJILKO MHOI‘OOCH()BHBIE KHWCJIO-
Thbl, B TOM YHCJIe YIOoJIbHadA. Hanpnmep, BaM XOPpOIIOo HU3-
BECTHA CpelHAdA HaTpHeBas COJIb YTIOJBHOH KHUCIOTHI —
kapbonar Hatpua Na,CO; (e€é Ha3hIBAIOT TEXHUYECKOH CO-
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0¥ ), IPOAYKT IIOJHOTO 3aMeIleHHUA IBYX aTOMOB BOAOPOAa
B MoJjekyJae yroasHO# Kuciaorel H,CO, ma marpumii. Ha
Kas o KyxHe oDs3aTellbHO HMeeTCA eIlé OJHa coja —
OHUTHeBafA, UM NHUINeBasd. ITO KHUCJIasd COJb — IHApoKapbo-
Hat HaTpua NaHCO,; — mpoayKT HEMOJHOro 3aMelleHHd
aTOMOB BOZOPOJa B MoJieKyJje yrojbHo# kuciaorsel H,COg4
Ha "marpuii. [Touemy coab HaseiBaT Kucaoi? [loromy uTo
B cOCTaBe KHUCJIOTHOT'O OCTATKA, KAK B KHCJIOTE, IIPUCYTCT-
ByeT aToM BOOOpoOOAa.

Amnanoruyso HaTpuio KapboHAT U TUApoxapboHat obpa-
3YIOT KaJbIHH ¥ MArHUI. 9TH COJH NIPEeKPaCcHO MJIJICTPH-
PYIOT 3aBHCUMOCTh CBOMCTB BeIIECTB OT UX COCTABAa: €CJIH
rHApPOKapboHaThl XOPOIIO PACTBOPUMEI B BOJe M JUCCOIH-
HMPYIOT, 06YCIOBIMBAA TEM CAMEBIM €€ XKECTKOCTh:

Ca(HCO,), = Ca2" + 2HCO;,

TO KapOOHATEI HEPACTBOPHUMEI.

IIpu HarpeBaHUHM BOJBI, COAEPsKAIIEH rHpoKapboHaTh
KaJnplusd W MarHus (3KEcTKOM BOMbI), IOCJeJHHEe IIpeBpa-
HIal0TCA B HePacTBOPHUMbIe KapOboHAaTHI:

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

WNmenno oHum ¥ 00pa3ylOT HaKWIOb B 4YalHHKe, Tpydax
[eHTPaJbHOr0 OTOILIEHK A, IAPOBBIX KOTJIaX U T. . (puc. 72).

M écTrocTh BOAbI, OOYCJIOBJIEHHYIO COJlEPIKaHNeM B Hel
rUAPOKapOOHATOB KANbI[UA, MArHUA 1 KeJjle3a U yCcTpaHse-
MYIO KHIIAYeHHeM, Ha3bIBaIT 6pemenHol. JHeécTKoCcTs BO-
Ibl, 00YCJIOBJIEHHYIO COAeP)KaHUEM B Hell IPYIUX COefuHe-
HHI KalbIlusa, MATHUS U jKejle3a W KHNAYeHUeM HeycTpa-
HAEMYIO, Ha3bIBAIOT NOCMOAHHOU.

0)

Puc. 72. Hakune: a — Ha TEPMO3JIEeMeHTE 3JIeKTPHYeCKOoro Jaiinu-
Ka; 0 — B Tpy0e IeHTPAJIbHOTO OTOIJIEHUSA

W.




W BpemeHHas, W MOCTOSAHHAd KECTKOCTh BOJBI JIETKO
yeTpaHsaeTcsa fo0aBIeHHMeM COIbL:

CaCl, + Na,CO,; = CaCO4l + 2NaCl,

HIIHA
Ca2* + CO%- = CaCOy,l.

Camasda »écTKasa IPUPOAHAS BOJA — 3TO MOPCKAas BOJA.
Ob1ee cpenHee comep)kaHue cojeil B MEUpPoOBOM OoKeaHe CO-
craBasger 35 r/n. Camble MATKHE MIPHUPOLHBIE BOALI — 3TO
JokJeBad U TajladA, COepPyKaHHe COJIeH B KOTOPBIX OJIH3K0
K HyJ10. Camas MArKasi HCKYCCTBeHHASA BOJA — JHUCTHJIJIN-
posasHaa. Kasanock 6blI, JUCTHIMPOBAHHAA Boga Haubo-
Jee 1oJie3Ha A1 opraHusma. OJHaKO e€ HUCIOJbB30BaHHE
HesKeJlaTeJIbHO U Jake BPEAHO, TAK KAK OHA «BBIMBLIBAET»
M3 OpraHMsMa 4eJoBeKa HeoOXOoAuMble eMy MUHepPAJIbHEIEe
COJIX. 9TH COJIH IIOCTYIIAIOT B OPTAHU3M € HHUIeH U HAINT-
KaMH, B TOM YHCJ€e C MUHepaJibHOoll 6000il, TPUPOTHON WINA
HMCKYCCTBEHHOM.

B BOlax HEKOTOPHIX NPUPOAHBIX MCTOYHUKOB MMEIOTCH
xatuousl K*, Na*, Ca2*, Mg?* u ap., a rakxxe agnons! Cl-,
S0%-, HCO3 u ap., T. e. Heo6X0AUMbIe OPTaHU3MY MUHe-
paJbHBIE COJIM, COJlepKaHHe KOTOPBIX TpeBbImiaeT 1 r/II.
Taxue BOJbI HA3LIBAIOT MUHEPANLbHBLMU, KAK H UX HC-
TouHuKH. Haubosee 6orar MuHepaJbHBIMH HCTOUYHHKAMU
ONHOMMEHHBIH paiioH KaBkasdckmx MuHepaabHBIX Boa.
Tak, HaupuMmep, HauboJiee U3BECTHAA W IIHUPOKO IpUMe-
HsAeMas MHHepaJbHasg BOJa — KHUCJIOBOJACKHN Hap3aH —
PEKOMEHJ0BaHa KaK JiedeOHO-CTOJO0BasA CYJIb(paTHO-IUApPO-
kapboHaTHaa Bojia. Cojepskanmue cojieil B Hell cocTaBJIfgeT
2—3r/m.

IlepexogHBEIMYU CBOMCTBAMHY OT YKHUAKHUX BEIECTB K TBED-
ABIM KPHUCTAJJIMYECKHUM 00JIaIaloT dcudKUe KPUCMANLLbL.
Ilomo6HO KUAKOCTSAM, OHM TeKyuu. [[o06HO KpHUCTAILIHN-
YeCKHM BelllecTBaM, OHH 00J1aJaloT CPaBHUTEJbHO YIIODPS-
JOYEeHHBIM PACIOJIOKEeHUEeM MOJIeK Y.

Hunxue KpucTaNIbl BechMa pacupocTpaHeHBl B IPHPO-
ne. OHM BXOJAT B COCTAB MHOTHX JXUBLIX TKaHeil, B mep-
BYIO 0OUYepelb TeX, KOTOphIE IIOMOTAI0T XHUBBIM OpPraHu3MaM
OPHEeHTHUPOBATHCA B IIPOCTPAHCTEE.

Kax npaBuio, MOJIEKYJIBl KUAKUX KPHCTANLIOB HUMEIOT
CHJIBHO BBITAHYTYIO JHHeHHYI0 (opmy. Ilpu pasmmusbIx
yCca0BHAX (HArpeBaHHUe, AelCTBHE JJIEKTPHUYECKOTO WHJIH
MArHUTHOTO I10JIf) OCH JIMHEMHBIX MOJEKYJI JKUAKUX KPHC-

§5



Puc. 73. Wuakre KPpUCTANLIBI HPUMEHSIIOT IJIA U3TOTOBIEHUA: @ —
TeJIeBH30POB C ILIIOCKUM 3KPAHOM; 6 — MOHHTOPOB KOMIIBIOTEPOB

TaJIJIOB OPUEHTHUPYIOTCH B IIPOCTPAHCTBE, UTO NPUBOIUT
K M3MEHEeHWIO CBOICTB BeIlecTBa, HAIIPUMep ero IiBeTa.
Ha sTom ocHOBaHO HMCHOOJB30BAHHE XKUIKHUX KPHUCTAJLIIOB
B JAUCILIEAX 3JIEKTPOHHBIX NPHOOPOB, OYyKBeHHO-IIUMPO-
BBEIX MHAMKATOPAX 3JEKTPOHHBIX YacOB, MUKPOKAJIBKYJIA-
TOpax W T.J. B HacToAmee BpeMs KHUAKWe KPHUCTAJJIbI
MIPUMEHSAIOT TaK¥e JJIA U3TOTOBJIEHU S TeJIeBU30POB C ILJIOC-
KHM 5KPAaHOM U MOHHUTOPOB KOMIOEIOTEpOB (puc. 73).

1. Bona, eé Omosiornyeckas pois. 2. Kpyrosopor Boasl
B npupopae. 3. [IpumeHeHne BOAbI B IPOMBINLIEHHOCTH,
CeJIBCKOM Xo03dMcTBe H ObITy. 4. JRécTKocTe EBOOBI.
5. BpemeHHa s ¥ MOCTOTHHAS JKECTKOCTH BOJBI M CIIOCO-
661 eé yerpanenusn. 6. Kucasie comun. 7. Munepaiasubie
BoabI. 8. JKuaKHe KPHUCTAJIIBI, HX HCIIOJB30BaAHHE.

1. YeM oTIMUAIOTCA FKULKOCTH OT ra3os?
2. OxapakTepun3syiiTe OMOJOrMYECKYIO POJIb BOIEI B 3JKHBOM Op-
raHusme.

. 3. OnumInTe KPYroBOPOT BOABI B IIPHPOJE.

' 4. MocTaTouHO JIM 3aIIacOB NPECHOH BOAHI Ha nyiaHere? Mo~

HO JIM OTHEeCTH BOAY K BO300OHOBJIAEMBIM IPHAPOAHBIM pecyp-
cam? OBocHYIiTe CBOIO TOUKY 3PEeHUA.
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5. [IpeasosxuTe CBOM MPOEKT MO PERUMY IKOHOMHUH OBITOBOTO
norpedJieHUA BOJBI.

6. KakoBa poJsib BO/bl B PA3JIMYHBLIX IIPOMBIIIIEHHBIX IIPOU3-
BoxcTBax? Ilpemnoskure CBOM MMPOEKT MO PEHHUMY SKOHOMHH
IPOHU3BOACTBEHHOIO IIOTPEeDIeHIUA BOABL.

7. Kakyio BOAy Has3eIBaIOT KEcTKOIH? Kakue BUIBI JKECTKOCTH
BOABI pasnu4aior? Kakoil BpeJ 4eloBeKy HAHOCHT KECTKad
Boga? Kak yeTpaHuTh KECTKOCTE BOJBI?

8. YUro Takoe muHepanbHas Boga? s Kakux meneil eé uc-
MOJIB3YIOT?

9. Kakyio nadopManuio HeCyT 9THKETKH HA OyTHIIKAX C MH-
HepAaJNbHOH BOJOH?

10. Beiuuenure 00bém 108 Kr BOAsHBIX TApOB (IpH H. V.).

11. IToyemMy »KUAKHE KPUCTAJLILI MOM¥HO PACCMATPHBATL KaK
TPOMEXXYTOUHOE 3BEeHO MEMAY MHUAKUM M KPHCTALIHYeCKHM
crpoeHueM BemectBa? Kakmmu cBoiicTBaMu oHH oGramaior?
T'ne ux ucnonssyor?

§10 TBeparwie BelrecTBa

B TBEpABIX BellecTBaxX PACCTOAHHE MY YaCTHIAMH
(MonerysaMu, aToMaM#i, MOHAMH), KaK M B KHIKOCTAX,
COIIOCTABHMO C padMepaMu caMHUX dacTuil. OJHAKO CHJIbI
MX B3aMMOJEHCTBHA HACTOJBLKO BeIHKH, YTO IlepeMelne-
HHe YaCTUI OTHOCUTEJILHO APYT apyra sarpyasero. IloaTo-
My TBEpJble BelllecTBa JHUIIEHBI TAKOTO XapaKTepPHOTO AJIs
JKHAKOCTEH CBOMCTBA, KAK TEKYYeCTh, CJIeJOBATENIbLHO, Te-
Ja, COCTOsIIHNEe U3 TBEPABIX BEIIEeCTB, COXPAHAOT HE TOJb-
KO0 00b€M, HO U (hopmy.

Teepasle BemecTBa II0 CBOEMY CTDPOEHHUIO M CBOMCTBAM
MOAPAasAenaioT Ha KPUCMAALULECKUE U AMODPHBLE.

Kax BbI 3HaeTe, aTOMbI, MOJIEKYJIBI MJIM MOHBI TBEPABLIX
BellleCTB, B OTJIMYHE OT KHUIKOCTEel MJIH ra3oB, 3aHUMAIOT
CTPOTO OIIpelle/IEHHOe MecTO B IIpocTpaHcTse. Ecau coemm-
HUTEL TOYKH, B KOTOPBIX HaXONATCA YACTHIIBI TBEPIOTO
BellleCcTBa, BOOOpasKaeMBIMH JINHUAMHE, TO IOJYYaeTCA IIpa-
BHJIbHASA IIPOCTDAHCTBEHHAsA PENIETKA, HasdbiBaeMas Kpuc-
mannuveckol. Bel 3HaeTe UeThIpe THIA KPHUCTAJLIAYe-
CKHX PELIéTOK: MOHHBIE, ATOMHBIE, MOJIEKYJIAPHbIE U Me-
TaJIuYecKHe, MOXeTe Ha3BaTh (puU3uMYecKHe CBOMCTBa
BEIlleCTB, UMEIUX OlpeaeéHHbIe KPUCTAIHYECKHEe pe-
IIETKH, KOTOPBIE 3aMeTHO pasauuaioTcda. OJHAKO y Bcex
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KPHUCTALNINYECKUX BEIecTB eCTh OJHO o0Iee CBOWCTRBO:
KajyKJoe U3 HUX UMeeT CBOI0, CTPOTO ONpPeIe e HHYI TeMIIe-
paTypy nJjaBJIeHUA.

Yro ke Takoe amopdHEBIE BenecTBa? ITO TBEPALIE Bellle-
cTBa (puc. 74), Tak KaKk OHH, N0N00HO KPUCTAJLJINYECKUM,
COXPaHAIT CBOIO (hOpMYy mocTaTouHo goJuro. OgHaKo yepes
NJIUTELHBIA IIPOMEsKYTOK BpeMeHH (DopMa TeJll, H3roTORJIe-
HHBIX M3 TAKHUX BEIECTB, BCE Ke N3MeHAETCHA, U 3TO cOIm-
JKaeT UX ¢ KUAKocTaAMu. Hanpumep, BocKkoBasi cBeda, I10-
CTaBJIeHHAS BEPTHUKAJILHO, Yepe3 HeKOTOpOe BpeMsA YTOJ-
mjaerca BHu3y. [lonpo6yiiTe mpojesaTs HeYTO MOA00HOE C
OOLIKHOBEHHOH JKEBATENIbHOH PEe3UHKON HAH KYCOYKOM
miactTuarHa. PesyaesTaT 6yaeT Takum xe. [lo Mmepe moBEI-
HIEHUA TeMIIepaTyphbl MPOIECC pasMArYeHUs YCKOPAeTCH.
OnpenenéHHON TeMIlepaTyphl IJIABJIeHUA YV aMOP(HBIX Be-
IIECTB, B OTJIMUYME OT KPHUCTAJIJINYECKHUX, HET.

B amopduBIX BemecTBax 00pasymollue UX YACTUILI He
MMEIOT OIIPEeIeJEHHOI0 PACIIONOMKEeHHUA II0 BceMy 00BEMY,
KaKk B KpucTajuie. HJacruibl, obpasyioniue aMopdHoe Be-
IIEeCTBO, PACIOJIOMKEHEI 0eCIOPALOYHO, M TOJBbKO OJIMKHHIE
ATOMBI WJIM MOJIEKYJIbI-COCEJH PAaCIOJIATAITCA B OTHOCH-
TeJIbHOM MOPAIKE.

IlomuuTe, kak y [lymrkuna: «Boga u xameHs, Jé1 ¥ rnJia-
MeHBb» ? KaMeHb y moaTa — CHMMBOJI TBEpAOCTH. BhI, pasy-
MeeTCsI, CMOX{eTe HAa3BATh IIPUYUHY ITOTO CBOHCTBA KaM-
Ha. OH, KaK Kyco4eK I'OPHOI IOPOJBI, COCTOUT IpenMylie-
CTBEHHO U3 oKcuga kpemHHA (IV), KOTOpBII HMeeT
ATOMHYI0 KPHCTANJIHMYECKYIO PEeIléTKy, a oTcioga U 00ab-
Y0 TBEPAOCTL. TaK Ju BCE NPOCTO B XUMHYECKOM MHpe?
OxraseiBaercs, okcug kpemand (IV) MmoxeT OLITH HEe TONLKO
KPHCTAJJIHYECKHUM TBEDPAbIM BeIlleCTBOM, HO U aMOD(HBIM.

B 3aBucMMOCTH OT YCJIOBHI 3aTBep/ieBaHHMA pacljasa
(HanmpuMep, B 3aBUCUMOCTH OT YCJIOBUM €ro oxXJaKIeHHd)

Puc. 74. AmophHEBIEe BEeLIeCcTBa: @ — CTeKJ0; 0 — BOCK; 6 — IIIOKO-
Jaj; 2 — JKeBaTeJbHAadA Pe3UHKA
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Puc. 75. KBapn HucHons3yioT A HM3TOTOBIEHHA: a4 — JaMIl;
0 — DJIEMEHTOB COJIAPUSA

B aMOpP(HOM COCTOSIHMH MOT'YyT OKa3aThCA TAKHe BelllecTBa,
KOTOpPEIE B OOBIYHOM COCTOAHHH MMET KPHCTAJLIIMNYECKYIO
cTpyKTYpPY. Tax, ecay pacnaaBUTE KPUCTAJI KBapua (OK-
cuna kpeMaud (IV)), To nmpu OBICTPOM €ro OXJIaxKJeHUH 00-
pasyeTrcd IJIaBJeHbIl aMopdHBIH KBapl, KOTOPBIN HMeeT
MEHBIIYIO NJIO0THOCTL, YeM KPUCTAJUIMYECKHil. ITO IIUPO-
KO HMCIIOJB3YIOT IIPW HM3TOTOBJEHWH Pa3JUYHBIX H3AETH
(puc. 75).

AmMopthHOe coCTOsSHHE BellecCTB HEeYCTOHWYHWBO, WM PaHo
WV HO3JHO OHHM M3 TAKOI'0 COCTOSHUA NEepexolAT B KpHc-
ranandyeckoe. Hanpumep, B amopdHOM CTEKJIe IO BJAUAHM-
€M yAAapHBIX HATDY30K o0pasyTcsa MeJKHe KPHCTAaJLIIBI,
U CTEeKJIO MyTHeeT. 3aCTHIBIINI TBEPABIH MEJ 3acaxapHuBa-
eTcA Tak ke, KaK 3acaxapuBaeTcd IIPU AJXATEIbHOM XpaHe-
HHUH CTEKJIOBUIHAA KapaMeb.

ITnacTuueckaa cepa (puc. 76, a), npencrapiaioIag co-
0031 amop(dHOe BellecTBo, Yepes HEKOTOPOe BpeMs IIpeBpa-

Puc. 76. Cepa: a — niacruueckas; 6 — poMOHdecKas




lIaeTcs B KPUCTALINYECKYI0 poMOudYecKyio cepy (puc. 76,
0) ¢ MOJIEKYJIAPHOH pPenIéTKOH.

Takum oOpasom, aMmop(HBIE BelllecTBa II0 CBOEH CTPYK-
TYype MOXKHO PAaCCMATPHBATL KAK OUeHb BA3SKHE MKUIKOCTH,
a 1o CBOMCTBaM — KakK TBEp/ble BelllecTBA.

AmophHble ¥ KpHUCTALIMYECKHE BellecTBa, ABIAACH
KpalHAMH IIOJII0OCAMH TBEPAOTO COCTOAHHA BelllecTBa, TeM
He MeHee MOTYT BCTPeYaThCA OQHOBPEMEHHO B OJJHOM M TOM
sKe BelnecTBe. MHoOrue mojaumMepbl, IPeACTABAAA B IeJIOM
amMop@dHLIe BEIeCTBa, BMECTe C TeM MMEIOT YY4acTKH KPHUC-
TAJJTHYECKON CTPYKTYPBI. OTHM OIPEIeNsAeTcHd, HAIDH-
Mep, BhICOKAS IMPOYHOCTS MOJUIPONUIEHOBOTIO M KAlPpOHO-
BOT'O BOJIOKOH.

CinoBo «amopdHEIii» (becpopMeHHBII) B COSHAHNUH MHO-
rux HecéT B cebe HeraTHWBHBIA OTTeHOK. O4eBHIHO, 3TO
cIIpaBe[JIUBO [IJifd XapaKTepPHUCTUKU JHIYHOCTHBIX KadeCTB
yeJioBeKa. B MUpe XUMHUUYeCKHUX BeIleCTB U MATePHAaJOB BCE
Haobopor. UmenHo amopdHBIe BellecTBa ABJIATCA HaM
B OJlecKe JOparomeHHOTO }KeMuyra, B MeJZOBOM CBeYeHUU
AHTapdA, B CKPOMHOM 00asgHUM MOJYApParolleHHBIX oIaja
¥ XaJIenoHa, B BOJINeOHOM MHOTOIIBETHY BUTpaXKell 1 Mo-
3aMKH, B U3YMHUTEJNLHOIl MIpe CcBeTa XpycTana u Oiecke
3€epKaJIbHBIX BUTPHH (puc. 77).

Puc. 77. Muorune amopdHbIe BelllecTBA OUYeHb KPACHBBI: d — JKEM-
uyr; 6 — AHTAPb; 6 — OLAJI; ¢ — XAJIIeN0H; d — XPyCTaJlbHOE CTeK-
JIO; € — IIBETHOE CTeKJIO
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AnMOphHOCTE — IeHHOE KAaYeCTBO IMOJHMMEpOB, TAK KaK
OHO 00YCIOBJIMBAET TAKOe UX TEXHOJIOTHUYECKOEe CBOMCTRO,
KaK TepMoIlJIacTHYHOCTE. UMeHHO Oyiarogaps el IMoJuMep
MOXKHO BBITAHYTH B TOHYANHNIYIO HUTh, IPEBPATUTEL B IIPO-
3pPauHYIO IJIEHKY MJIMU OTJHUTH B M3Jejide caMOil 3aMbICJIO-
BaTO# popMEI (puc. 78).

CyIiiecTBoBaHME aMOP(MHBIX BEINECTB eIlé pas3 MOKAasbl-
BaeT BEITHKYIO (QHI0CO(PCKY0 UCTHHY, UYTO BCE B MHDE OT-
HOCHTeJIBbHO... JlaBaiiTe emié pa3 MOCMOTPHM Ha HM3Yy4eH-
HBEIA paHee MaTepHaJ o 3TUM YIJIOM 3peHHd.

OTHOCHTENBHO YTBEp)KJEeHWe O TOM, UTO JAeJeHUe 3Je-
MEHTOB Ha MeTaJJIbl H HEMETANJIB YHHBepcanabHO. llensrii
PAL XUMHWYECKHX BJIEeMEHTOB 00JIafjaeT NOTPAaHMYHBIMH
CBOHCTBAMHM: 9TO U TepMaHuii, ¥ cypbMa, K 0JIOBO.

CCCH, G

IMTOJIM9TUJIIEH

Puec. 78. Binarosapsi TepMONIaACTHYHOCTH M3 TIOJHATHIEHA MOMKHO
TOJYYHUTH U3JeJIHA PASJIUIHON (POPMBI
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Onwe u3 HauboJiee ADKUX NPHMEPOB — JBOMCTBEHHOE
HOJIOMKEeHUE BOAOPOAAa B ABYX Pe3K0O IIOJAPHBIX I'PyIIIax
Ilepuoanueckoit cucremsl [1. 1. Menpgeneena.

Henenne XUMUYECKOM CBA3H HA THUIILI HOCUT YCJIOBHBIH
XapakKTep, TaK KaK BCe 3TH THILI XapaKTepU3yIoTcs oIpe-
IeJEHHBIM eqUHCTBOM. MOHHYIO CBA3h MOXHO paccMaTpH-
BaTh KaK NpeJejbHBIA Cay4Yall KOBaJIEHTHON IOJAPHOM
XHMHAYECKOH cBA3H. MeTa/indecKada ¢BA3b COBMeIlaeT KO-
BAJICHTHOE B3auUMOJeHCcTBHMEe aTOMOB C IIOMOIILI 0000-
IMEeCTBJAEHHBIX 3JIEKTPOHOB M 3JIEKTPOCTATHUECKOEe IIPUTA-
JKeHHe MeXXIY 9THMHU 5JIeKTPOHAMHY U HOHAMHM METAaJLJIOB.

B BemiecTBax 4acTo OTCYTCTBYIOT TIPefleIbHBIE CIIydau
XAMWUYECKOH CBA3H (MIHM «YHCThIE» XUMHUYECKHE CBABH).
Hanpumep, dropun autua LiF orHOCAT K COeJMHEHHAM
C MOHHOU XMMHUYECKOH CcBA3BRID. MaKTUUYECKHU e XUMHUJe-
cKad cBA3b B HeM Ha 80% wonnas u Ha 20% KoBaJleHTHAA.
IIpaBuibHEE IO3TOMY, OYEBUAHO, TOBOPUTEL O CTEeIleHH I10-
AAPHOCTHU (MOHHOCTH ) XMMUYECKOH CBA3H.

PasiuuHbIe THIILEI XHMHUYECKHX CBA3eH MOI'yT 00pa3oBhl-
BaThCH B OJ{HUX U TeX JKe BellleCTBax, HallpuMep:

1) B mieTouax MeX/Ay aToMaMH KHCJIOPOJa U BOAOPOJa B
rUAPOKCOrPYIIax CBA3b KOBaJeHTHAA IIOJNAPHAA, & MEXKIY
METAJLJIOM U FHJPOKCOTPYIINONH — MOHHAA;

2) B CONIAX KHMCIOPOACOAEPIKAIUX KHUCJIOT MeXIy arTo-
MaM¥ HeMeTaJjljla ¥ KHCJIOPOJAOM B KHMCJIOTHOM OCTaTKe —
KOBaJIeHTHAaA MOJAPHAA, a MeXXAY MeTaJJIOM ¥ KHCJIOTHBIM
0CTATKOM — HMOHHAHA;

3) B CONIAX AMMOHUA, METUJIAMMOHWA U T. I. MEXIY aTO-
MaMH a30Ta ¥ BOJAOPOJa — KOBAJIeHTHAS IOJAPHA, a Mex-
Ay MOHAMHM aMMOHHWA WJHA METHJIAMMOHHUA M KHCJIOTHBIM
OCTATKOM — WOHHAaA;

4) B mepokcuaax merannoB (manpumep, Na,0,) cBasb
MeMXJIy aToMaMH KHCJI0pOoJa KOBaJIeHTHAs HeIoJdApHasd,
a Me)K/y MeTaJIJIOM M KMCJIOPOJOM — MOHHAA U T. .

Pasnuunblie THOBI XUMHYECKHX CBA3EH MOI'YT Iepexo-
OHUTH OOHA B IPYIVIO:

e IIPH JJIEKTPOJHTHYECKOIl AMCCOMAIIMH B BOJie KOBa-
JIeHTHBIX COeIUHEeHHUH KOBAJIEHTHAA MOJAPHAA CBA3L IIpe-
BpalaeTcsa B MOHHYIO;

e IIPU HCOAPEHHUH METAJJIOB MeTALINYecKas CBA3D Ipe-
BpamiaeTca B KOBAJEHTHYIO HEIIOJNAPHYIO U T. 1.

I[IpuuuHOil efUHCTBA BCeX THUIIOB M BHUJ0OB XMMHYECKHX
cBA3el CAVIKUT MX OAMHAKOBas Gu3uUyecKas Ipupoga —
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BIEKTPOHHO-AJlEPHOEe B3auMOIeHCTBUE, COIPOBOXKIATIO-
meecs BbIZeJIEHUEM 9HEpPruH.

OTHOCHTeNbHA B3aMMOOOYCIOBJIIEHHOCTh (PU3UUECKHX
CBOMCTB BeIeCTB U THIIA UX KPHUCTAJIHYECKOI PEeIIETKH.
Tak, HaIpuMep, CYIECTBYeT HEMAJO BEIeCTB C aTOMHOM
KPHUCTANLINYECKOH PEIEéTKON, OTHIOAE He XapaKTepHus3yio-
muxca TBEpHocThIO (rpadur, KpacHbiil docdop). AHamo-
T'MYHO, HEKOTOPhIE BellleCTBa C HOHHOM KPHCTAJJINYEeCKOi
PeméTKOH’ JerkoIUIaBKH (HATIPUMED, CETUTPEI — HUTPATHI
IeJOYHBIX MEeTaJJIOB).

OTrHOCHUTEIBHO [ejleHHe NOJHMMEpPOB HAa OpPraHudYecKue
H HeOpraHHu4YeCKHe. UIHPORO H3BEeCTHBI 3JIEMEHTOOpPraHHu-
YyecKHe MOJIMMephI, HanpuMep KpeMHUHopraHudecKkue Io-
JJUMEPhI — CHJIIHKOHBI, KOTOPbIE HAXOOAT ITHMPDOKOEe IIpHUMe-
HeHHe B Da3IWYHBIX OTPAacfAX IIPOMBIINJIEHHOCTH, MEIH-
muHe U ObITy (puc. 79).

Puc. 79. IIpuMeHeHHe CUNUKOHOB: [ —3 — HM3AeIHA TeXHHUYECKOTO
H MeIWIHHCKOrO Has3HadYeHHA; 4 — aBTOKOCMETHUKA; 5 — KJIeH
¥ TepMeTHKH; 6 —8 — ToBapsl OLITOBOTO HA3HAYEHUHA




Me1 npuBesin Bcero JUNIL HEKOTOPEIE IPHUMephl OTHOCH-
TEJIBHOCTH pPsAfa KJOUYEBbIX XUMHUYECKUX IMOHATHH. MBI
IpecJielOBaJIH IeJib IOMOYb BaM HA XMMHUYECKOM MaTepH-
ajie c(h)OPMHPOBATh YOEKIEHHE B TOM, UTO B OKPYIKAIOIIEM
Hac MHpe He TaAK MHOI'O aGCOJIIOTHbIX HCTHH, 3TOT MHD Ha-
PHUCOBAH He TOJLKO 4épHO# u 6eoit KpackaMu. Mup, B KO-
TOPOM MBI YKHBEM, MHOTOJINK, MHOTOI'DAHEH, MHOI'OIlBETeH
¥ OECKOHEYHO IIPeKpPAaCceH.

1. Kpucraanuuyeckune u amopdusie Bemecrtea. 2. Ilpu-
MeHeHHe amMopgHbIX BemecTB. 3. OTHOCHTEJIBHOCTH
HEKOTOPBIX XUMHWYECKHX ITOHATHH.
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1. Yem xapakTepuayeTcsd CTpoeHHe TBEPABIX BemecTB? UTO
UX OTJIHYAeT OT KHUJKOCTe! 1 rasoB?

2, Ha kaxkuWe TIpynmel IO THUNY KPHUCTAJIHYECKOH pemméTKH
MOYKHO PasfeuThL TBEPALIe BellecTBa?

3. Uem oramuyamwTcsad aMopdHBIE BEIecTBa OT KpHCTALIHYe-
cxkux? Yro y HuX 00I1ero ¢ JXUAKOCTAMHA U KPUCTANLINYECKH-
MH BelllecTBaMu?

4. HazoBuTe M3BEeCTHREIE BAM aMOp(HEBIe Bell[eCTBA H YKaAXKHUTe
ofmacTi X MPUMEHEHUSA.

5. Ucnoneaysa BosMoyxkHocTu M HTEepHeTa, NMOATOTOBBTE COO00-
mieHme Ha TeMy «McTopusa cTekJa B MCTOPHH YeJI0BeYeCTBA» .

6. OxapakrepusyiiTe CONMANBHLINH B XMMHYIECKHH CMBICT Tep-
MMHA «aMOP(OHBIA».

7. Joka:xuTe OTHOCHTEJLHOCTE PAZJIHUYHBIX KJIacCHPUKaMi
B H3YYEeHHOM paHee MaTepuale.

8. IToKasKuTe OTHOCUTEIbHOCTE YTBEPIKAEHUA O TOM, YTO MakK-
cuMaJbHaA CTeNeHb OKHCIEHNA ATOMA XHMHYIECKOTO dJIeMeH-
Ta COBIIAZAeT C HOME@POM TPYIIIbI, B KOTOPOi OH HAXOAHUTCH.

9. TTouemMy yTBepKAEHHE O TEKYYeCTH, KaK XapaKTepHOM
CROICTBE KHUIKOCTeH, OTHOCHTEAbHO?

10. IlpuseauTe TpUMepPHEl OTHOCHTEIBHOCTH XapaKTePHUCTHK
JUTEPATYPHEIX I'ePOEB, KaK IMOJOKHUTeIbHBIX, TAK U OTPHILA-
TEJILHBIX.

11. ITo MaTepHanaM CpeJCTE MACCOBOH WMH(pOPMAIHAH IIOKa-
$KHUTe OTHOCHUTEIHHOCTE BEITOAHOCTH SKOHOMHYECKHX W MOJIH-
THUYECKHX MeXT0CYAaPCTBEHHBIX COI30B.



§11 HucriepcHbIe cucTeMBbI

YueTele BemlecTBa B NPUPOJE BCTPEUAIOTCA OYEHb pel-
KO. CMeCK BeIIeCTB B Pa3/JIM4YHbBIX arperaTHbIX COCTOAHHUAX
MOI'yT 00pA30BBIBATH IreTepOreHHbIe U I'OMOTeHHbIe CHCTe-
MBI — QUCNEePCHbLE CUCMeMbL Y PACTM.E0PbL.

JducnepcHBIMH HA3bIBAIOT IeTE€POTreHHbIE CHCTe-

é MBI, B KOTOPBIX OZHO BEIlECTBO B BH/I€ OYEHb MeJI-
KHX YaCTHI[ PABHOMEPHO PACIIPEAeIeHO B 00bEMe
Apyroro.

To BemecTBO, KOTOpOE IPHUCYTCTBYET B AUCIEPCHOM
CHCTeMe B MeHbIIIeM KOJIH4eCcTBe 1 pacupelie/ieHo B 00'béme
APYroro, HaselBalOT ducnepcHol ¢gpasoi. OHa MOMXKeT co-
CTOSATHL U3 HECKOJBKHX Bell[ecTB. BelecTso, IpUCyTCTBYIO-
Iee B JUCIIEPCHOM cucTeMe B 6OJIBINIEM KOJMYECTBE, B 00b-
€Me KOTOpPOTO0 paclpelielieHa AucliepcHas dasa, Ha3bIBAIOT
ducnepcuonHnol cpedoii.

Mesxay nucnepcHOHHOH cpefioi W YacTHIIAMH JHCIIepC-
HOH (paspl CYIIECTBYET IIOBEPXHOCTH pasiesa, I03TOMY
AWCIIEPCHBbIE CUCTEMBI HA3LIBAIOT Z€MEePOZEHHbLMU, T. €.
HEOJHOPOJTHBIMH.

W pucnmepcuoHHasi cpepa, W AucIepcHas (asa MoOryT
HaxXoMUThCA B PA3JIHUYHBIX arperaTHblX COCTOAHHAX. B 3a-
BHCHMOCTH OT COYeTaHHA ﬂHCHEpCHOHHOﬁ cpeabl U OHC-
nepcHo# (asbl MOMKHO BBIIEJHTbh 8 BHIOB TAKHX CHCTEM
(tabu. 4).

IIo BeMYMHE YACTHI[ BEIECTBA, COCTABJAIOIIHUX IUC-
nepcHyo asy, AUCIepPCHBIe CHCTEMBI JeJAT Ha 2pyboduc-
nepcrsie ¢ pasMepamu yactun bonee 100 um 1 monkoduc-
nepcHbie ¢ pazmepamu dactun or 100 1o 1 HM.

Eciu e BelecTBo pazapobieHO 10 MOJIEKYJI HJIM HOHOB
pasmMepoM MeHee 1 HM, o6pasyeTcd 20MOZE€HHAA CHCTe-
Ma — pacmeéop. OHa OAHOPOJHA, TOBEPXHOCTH pasieia
MeXAy YacTHUIlaMH U Cpeloi HeT, a IOTOMY K JIUCIIePCHBIM
CHCTeMaM He OTHOCHUTCSH.

3HAKOMCTBO C JUCHEPCHBIMH CHCTEMAMH M PACTBOPaAMH
MOKasblBaeT, HACKOJBbKO OHU BAXKHBI B IIOBCEJHEBHOMN U3~
HH U IPUpPOJeE.
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REJIACCHOPHUKAIINA NTUCIIEPCHBIX CHUCTEM
10 ATPETATHOMY COCTOSSTHHIO

Tabauuya 4

Hucnepcuon-
Had cpexa

Aucnepe-
Han dasa

IIpuMepsI HEKOTOPBIX
TNPHPOIHBIX U OBITOBBIX
AHCIIEPCHBIX CHCTEM

T'as

HuaxkocTs

TymaH, DOyTHEIA ras ¢ Ka-
nenbKaMu HedTH, Kapbiopa-
TOPHASA CMECH B ABHUTATEIAX
aBroMobuIei (KanenabKu OeH-
3WHA B BO3YyXe), a3P030aH

Trépnoe
BELIeCTBO

ITeins B BO3AyXxe, ABIMBI, CMOT,
caMyMEel (IBLIBHBIE U [IeCYa-
Hble OypH), TBEPbIE 5PO30JTH

Hunroers

Tas

lunyyre HAOUTKHY, TeHLI

Hungrocers

Omyascuu. JKHIKKHE cpeabl
oprasmusmMa (ImiasMa KpoBH,
aumba, THIeBAPUTEIbHBIE
COKH), HHIKOE COIePKIMOoe
KJIETOK (IIATOILIa3Ma, Kapuo-
Tiasma)

Tsépaoe
BEIeCTBO

30Jm, Tean, HacTel (KUcenu,
cTryaau, Kieu). Peunoit u mop-
CKOH HJI, B3BEllIeHHbIEe B BOJIE;
CTPOHTENbHBIE DACTBODEI

Trépmoe
BeIIecTBO

Taz

CHeXHBIA HACT C TY3bIPEKAMHE
BO3/yXa B HEM, IOYBA, TEKC-
THJILHBIE TKAHW, KUPOWY U Ke-
paMuKa, IOPOJIOH, IIOPHUCTHIH
HIOKOJIA, TIOPOIIKH

Hugroers

BrnaxkHas nmoysa, MeIUIINH-
CKHe H KOCMeTH4YecKe
cpeficTea (MasM, TYIIb,
moMania U T. A.)

Teépnoe
BEILEeCTBO

T'opHbIe MOPOALI, IIBETHLIE
CTEKJIAa, HEKOTOPKIE CIIJIABLL

Cyaute camu: 6e3 BOABI, BO3YyXa, TOPHBIX IIOPOJ, MUHE-
pajioB BoOOIIe ObI He CyIllecTBOBaJa XHWBad IJlaHeTa —
Hamx obmuit oM SeMid; 6e3 KJIeTOK He ObLIO ObI 3KHUBBIX




KJIACCUPUKAIIUA NUCIIEPCHBIX CUCTEM Cxema 2
W PACTBOPOB

OUCITEPCHBIE CUCTEMBI PACTBOPHBI
OMyIBCHHI Monexynapuuoie .
I'py6oduc-
> nepcHbLe Cycnensun
cucmemusvl
Absposzonn Monexkynaprno-uonnsie
Tenu
R Koanoudnwvie
cucmemut
Boun Honmnwvie -

OPraHM3MOB; 0e3 HUJIBCKOIO MJa He COCTOAJIACH GBI BEJIH-
Kaa nuBuiausanus [Ipesrero Erunra.

Knaccndpuranua gucnepcHbIX cucTeM (B 3aBHCHMOCTH
OT pasMepoB YacTHIl (haskl) U PACTBOPOB JaHA Ha cxeme 2.

I'pyGonmcnepcHbie CHCTEMBI

I'pyGopucnepcHble cucTeMBI [AeJAT HA TPH T'PYIIINBIL:
dMYJIBCUH, CYCIIEH3UU U a3PO30JIH.

AVICIIEDCHOHHOM Cpeoil M JKHUAKOH AuCHepcHOH

’ IMYJIBCHH — 3TO AUCIEPCHAA CHCTEMA C JKULKOH
daszoii.

OMYJIBLCHU MOYKHO Da3JieIUTh Ha JBE TPYIIIbL:

1) npamete, ¢ KaMIAME HETOIAPHON K UAKOCTH B IOIAD-
HOM cpefie, THIIA « PACTHUTEILHOE MAaCJIO B BOJE» ;

2) oOpamHmble, TUIIA «BOJA B PACTUTETHHOM MACJIE».

OnHako maMeHeHHe cocTaBa SMYJILCHH HJIM BHEIIHee
BO3/IeMICTBME MOTYT NPHBECTH K IIpPeBPaIeHHIO opsaAMOH
SMYJIECHH B 06paTHYIO 1 HaobopoT. [Ipumepamu HauboIee
HU3BECTHBIX NPUPOOHBLX IMYJAbCUIL ABIAIOTCS MOJIOKO W
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Puc. 80. [IpupoaHbie 3MyJILCHI: @ — MOJOKO; 0 — He(Th

gedTh (puc. 80). Tunuunas 6uonozunecKas IMYAbCUL —
3TO KaleJIbKH JKHpa B IuMpe.

W3 npumensemblx 6 NpaKmu4eckol. deameibHOCmu we-
A08EKA IMYJbCUIL MOMHO HA3BaTh CMAa304YHO-OXJIAMXKIAI0-
IHe KUAKOCTH, OUTYMHBIE MaTepHUAJIbl, TIeCTHIIUHEIe Tpe-
napartbl, JIEKAPCTBEHHBIE B KOCMeTHUYeCKHe CpeJCcTBa, In-
1meBble MPOoAyKTHl (puc. 81). Hanpumep, B MeIUIIMHCKOM
MPaKTUKe [IPUMEHSIOT KHUPOBBIe 3MYJIbCHUH JJIA dHEepreTu-
yecKoro obecmeueHus ocJaabJeHHOr0 OpraEW3Ma IIYyTEM
BHYTPHUBEHHOI'0 BIuBaHuA. [lJ1d [ONyUYeHHUS TAKUX 3MYIb-
cuil HCOOJB3YIOT OJIMBKOBOE, XJIOMMKOBOE 1 COEBOE MacJIo.

B XUMHUeCKOH TeXHOJIOTHH ITUPOKO UCIOJIb3YIOT 2MY.1b-
CUOHHYI0 NOJLUMEPU3AYLI0 KAK OCHOBHOM MeTO/ II0JIyYeHUA
Kay4yKOB, IOJUCTUPOJIA, IOJUBUHUIANETATA X IP.

Cycnensua — 2T0 rpybojucmepcHasi CHCTeMa
¢ TBEPIOH AuMcnepcHOi (has3oil U KUNKOHN AUCTIED-
CHOHHOI cpeJoii.

Puc. 81. DMyIbCcHH, HCTIOIB3YEeMble B OBITY
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Puc. 82. CycnieH3uy MCOONB3YIOT: @ — B CTPOHTEIBLCTBE; 6 — B Me-
AUITNHE

OOBIYHO YaCTHUIBI AUCIEepCHON (hbas3bl B CYCIIeH3UH HAa-
CTOJIBKO BEJIUKH, YTO IO/ NeHCTBUEM CHJILI TAMKECTH ocea-
10T — cedumenmupytom. CycrieH3uH, B KOTOPhIX CeIUMeH-
Tanusa HIAET OYeHb MEJJIeHHO M3-3a Majioli pasHOCTH B
TJIOTHOCTH JHCHEepCHON (ashkl W AUCIEPCUOHHON Cpemsl,
TaKKe HABBIBAIOT 838ECAMU.

IIpakTHyecKH 3HAYMMBIMH CTPOMUTEIBHBIMHU CYCIICH3HA-
MU ABJAKTCA mobenKa («HM3BECTKOBOE MOJIOKO»), Pas3JINy-
Hble CTPOUTEIbHBbIE B3BECH, HAIIPHUMED Te, KOTOPhIe HA3bIBA-
0T IEMEeHTHBIM pacTBopoM (puc. 82, a), sMmajieBble KPacKH.
K cycnmessmsaM OTHOCAT Tax;ke MeJUIMHCKHE IIpenapaTsl,
HanpHMep KUJKHe Ma3y — JIMHUMEeHTEI (puc. 82, 0).

Ocobyio rpynmy cocrasasioT rpybogucrepcHble cucre-
MBI, B KOTOPBIX KOHIIEHTPAIIUA TUCIePCHON Gas3sl OTHOCH-
TeJIbHO BEICOKA 10 CPaBHEHHUIO C e€ HeOOJIbIIIOH KOHIeHTpAa-
nHel B cycrneHsuax. Takue QucHepCHLIe CHCTEMBI Ha3bIBa-
0T nacmamu. Hanpumep, BaM XOpOIIO HM3BECTHBLI M3
MMOBCEeJHEBHOM KU3HU 3yOHBIE, KOCMEeTHYeCKHe, TUTHeHH-
4YeCKHe U Apyrue nactsl (puc. 83).

Puc. 83. ITacThl HCIIONB3YIOT B GBITY
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Puc. 84. Asposonu

Asposonu — 3710 rpyboAuCIEpPCHBIE CHCTEMBI, B KOTO-
pBIX AMCOEPCHOHHOM cpeloil ABAAeTcsA ras (Hampumep,
BO3JIyX), a AUCIIEPCHOH (as3oil MOryT OBITH KaleJIbKH KU/~
kocTu (ob1axa, paayra, BEIIYIIEHHBIH 13 OaIJIOHYHKA JaK
JLJIs1 BOJIOC MJIM J€300PAHT) HJIK YACTHUI[BI TBEPAOTO Bellle-
cTBa (mbLIeBoOe 006J1aK0, cMepu) (puc. 84).

KoanxonaHeie cHCTEMbI

KonamougHabie cHCcTeMbl 3aHUMAIOT IIPOMEXYTOUYHOE IMOo-
J0KeHHe MexX Iy rpyboaucinepcHbBIME CHCTeMaMHi | HCTHH-
HBIMH PACTBOPaMH.

KoanonaHble CHCTEMEI IIIUPOKO pacIpoCTPaHeHbl B IIPH-
poze. IlouBa, riivHa, IPUPOAHBIE BOJAbLI, MHOTHE MHHEpa-
JIBI, B TOM YHCJIe U AparoieHHble KAMHHA, — BCE 3TO KOJLJIO-
HIHBIE CUCTEMBI.

BoJasIioe 3HaueHHe MMEIOT KOJIJIOMOHBIE CHCTEMBI IJIfA
OMOJIOTHH 1 MeAUIIMHEI. B cocTas JIl060T0 :KUBOT'O OPraHU3-
Ma BXOIAT TBEpIble, SKHAKNE M razoodpasHble BellecTsa,
HaAXOOAIIMECHA B CJ0KHOM B3aHMOOTHOIIEHHH C OKPYIKalo-
mieit cpenoii. IluTonnaszma KJeTOK oblrazaeT cBOMCTBAMH,
XapakTepHBIMH KaK AJA KUAKUX, TaK U A aMOPOHBIX
BemmecTts. C XMMHUUYECKOIl TOUKH 3peHHA OPTraHU3M B Iie-
JIOM — DTO CJOKHeHIIas COBOKYIHOCTh MHOTHX KOJLIOMUI-
HBEIX cucTeM (pmc. 85), BKJIOUYAKINHUX B cebA W KHAKUE
KOJLJIOU/BI (30/11), ¥ CTYLHHU (resn).
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Puc. 85. KoJJIOMIHBIE CHCTEMBI B KHBELIX OpraHM3Max

Brosornueckue kmaxkoctu (KpoBb, IIasma, aumda,
CIIMHHOMOSBT0BasA HUAKOCTh) IIPEACTABJIAIOT co00H KOJIJIO0-
HJHEBIE CHCTEMBI, COJep:Kallue TaKHe OprasEmyecKHe co-
eINHEeHHUs, KaK OeJIKH, XOJeCTepHUH, I'NIMKOTeH W MHOTHE
APYTHe, HAXOLATCS B KOJJOUJHOM COCTOSHHUH.

ITouemy ke npuposa orgaéT NpeAIOYTEHHEe HMeHHO
KOJUIOMZTHOMY COCTOAHUIO? JTO CBA3AHO B MEPBYIO OYepeib
C TeM, 4TO B TAKOU cucTeMe 0OJIbIIasA IOBEPXHOCTE paseia
Mexxy haszaMu, a 3TO CIIOCODCTBYET NydIlleMy TPOTEKAHUIO
obMeHa BellecTs.

Konnonanble cucTeMBl MOAPasaensaoT Ha 3011 (KOJLIO-
HUJHBIE PACTBODHI) U resiH (CTYAHHK).

BoabmuHCTBO 6HOIOrHUeCKUX HKUAKOCTEH (YIKE YIIOMSA-
HYTBIe MUTONIA3MA, AJ€PHBINA COK — KapPHOILIa3Ma, Comep-
FHMO€e BaKyOJIeil) U KHUBOrO OPraHusMa B IeJIOM (rLmasma
KDOBH, JUM(a, TKaHeBad XKUAKOCTh, HUINEBAPHUTEIbHBIE
COKH, I'YMODANbHbIE XKUJKOCTH U T. [I.) ABJIHIOTCA KOJLLO-
udnvLMu pacmeopamu (3oaamu).

Jl1s1 3071eii XapaKkTepHO ABJIEHUE KOAZYLAYUL, T. €. CJIH-
NaHuA KOJNIOMAHBIX YACTHUI[ M BEINAJEHHUSA HX B OCALOK.
ITpu aTOM KONIOMAHBIA pAacTBOD IPEBpAIaeTcs B CyCIIeH-
3UI0 UM resib. HekoTopsle opraiuuyeckme KOJLIOHABI KO-
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Puc. 86. Koarynsinus soneii (Oesnxa): @ — Npu Harpesanuu; 6 —
IpH U3MEHEHUH CPebl PACTBOPA

aryJaupyioT IIpU HarpeBaHWW (AMYHBIA O€JIOK, KJeun) UIHA
[IpH M3MEHeHUH KHCIOTHOCTH Cpejbl (IHMINeBapuTeJbHbIE
coxu) (puc. 86).

l'eau — 3TO KOJJIOMAHEIE CHCTEMbI, B KOTOPBIX
yacTHIEI JUcIepcHOM (assl 00pas3yoT IPOCTPaH-
CTBEHHYIO CTPYKTYDY.

Tenu — 3TO mUCHEPCHBIE CUCTEMBbI, KOTOPBIE BCTpEYa-
JOTCH BAM B TIOBCEIHEBHOMH KHU3HH (cxeMa 3).

Co BpeMeHeM CTPYKTypa rejieii HapymaeTrcs — TpoHc-
XOOUT CUHepe3uc — CaMOIPOM3BOJIbHOE YMEHBIIeHHe
00'bEMAa reisi, COIIPOBOMKAAIOIIeecsd OTAe/IeHNeM KULKOCTH.
CuHepesuc onpefesasaeT CPOKUA IOAHOCTH MHUINEBBIX, MEIH-
HMHCKUX ¥ KOCMETUIECKUX rejiei.

KIIACCUPHUKAILUS T'EJIEN Cxema 3
TEJIHX
IHuuwesvtLe Meduyuncrkue
CBIp, xJe0, MapMean, Masu, HacThl
TopT «IITHYBE MOJIOKO»,
3edup, xese, X0JI0Ae1] Buonozuvieckue

XPALLH, CYXOMHINA,
BOJIOCHI, TKAHU

Kocmemu4weckue
rejad OJad gyma,
reJiy rocjie OpUTHA,
KpeMbl, IIaCThI

MunepanvHbLe
omaJj, JXeM4yr,
CepoJNK, XalleloH

oz



Iisi TEenIOKPOBHBIX KH-
BOTHBIX BaKeH OWoJIornue-
CKHMH CHHEDEe3HC, COIPOBOMKIA-
OIUI  ceépmuieanue Kposu.
ITox peiicrBueM cmermmbpuue-
CKHMX (PAaKTODOB pacTBOpH-
Mblii Oesl0K KpoBU (UOPHHO-
re” npespaniaercda B pubpus, Puc. 87. Dbdexr Thuans
CT'YCTOK KOTOPOTO W 3aKyIIO-
puBaeT paHKY. Ecam aToT
OpoIllecc 3aTPYAHEH, TO 9TO MOMKET YKAa3LIBATH HA HAJTHYME
y 4esnoBeKa 3abosieBaHuA — remodunun. Kak Bo1 3HaeTe u3
Kypca OGMOJIOTHH, HOCUTENAMY I'eHa reMOMDUINH ABIAIOTCH
HEeHILIUHBI, a 3a00/IeBalOT €10 My»KuuHbI. M3BecTeH mcTO-
PHYECKHI IpuMep: 1apcTBoBasmasn 6omee 300 et poccuii-
ckas quHacTuda PoMaHOBEIX cTpajajia aTUM 3a00JIeBaHUEM.

ITo BHEIIHEMY BHY HCTHHHBIE U KOJJIOHUJHbIE PACTBOPEI
TPYAHO OTIUYHTE JAPYr OT Apyra. YToOkI caenaaTsk 3TO, HC-
none3yrT apdert Tuanansa — obpazosaHue KoHyca «CBe-
TAIMIENHCHA AOPOKKH» IIPH NMPONYCKAHUM Yepe3 KOJLIOU.-
HBIW pacTBOp Jyua cBera (puc. 87). Bosee kpynabie, ueM B
HCTHHHOM pacTBOpDe, YaCTHIIbl JUCIEePCHOH (haskl 3018 OT-
Pa’kaioT CBOeH MOBEPXHOCTHIO CBET, a YACTHIIHI HCTUHHOTO
pacTBOpa — HeT. AHaJOrUYHBIA 3(hdEeKT, HO TOIBKO A
43p030Jid, a He JKHAKOI'0 KOJJOUAa Bhl MOXKeTe HabIo1aTs
B KMHOTeaTpe IIPH IIPOXOKIeHUH JIyUa CBeTa OT KMHOATIIA-
paTa uepes BO3AYX 3PUTEILHOTO 3aJia.

1. Iucnepcusie cucremsl. 2. [lucnepcuas dasa u quc-
nepcuonHas cpena. 3. Knacendmranua nucnepceHbIx
CHCTEM IO arperaTHoMy coctosauo. 4. Knacendura-
OUA JUCHEePCHBIX CHCTEM IO pasmepy dacTul (assl.
5. Imyabcun. 6. Cycmemsum. 7. Aspozoan. 8. Tein.
9. 3oau. 10. Koaryasauus, cuaepesuc.

?
e
¢

...'......l..‘.'.'...‘O..‘................l.ll.
1. Yro Takoe AUCHEpCHBIE CHCTEMBI; AMCIEPCHOHHAA CPeJa;
JucnepcHas (pasa?

2. Ha xaxme mMOArpynmsr MOJKHO pasgeanTs renu? Yem ompe-
Aelderca CPOK TOAHOCTH KOCMETHYECKHX, MeJUIMHCKUX H
MMUIIEeBLIX rejei?
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Puc. 88. [lucnepcHbIe CHCTEMBI

“200 000°®

3. [ToueMy YHCTHIA BO3AYX, IPUPOAHEIN ras 4 HCTHHHBIE pac-
TBODHI HE OTHOCAT K AHCIEPCHBIM CHCTEMAaM?

4. Kax mogpaspensior rpyGogucnepcHble cuctemsl? Hasosure
IpefcTABUTe e KAk oM IPYNNEI H YKAKHATE HX 3HaYeHHe.

5. Kax mnoapaspensiioT KOJIIOHIHBIE cucrtembl? Hasosure
npeacrasaTeNIe KajKJA0H IPYNNEL U YKaKuTe UX 3HaUeHue.

6. Kax xiaccupumupyioT JUcIePCHBIE CHUCTEMBI IIO arperar-
HOMY COCTOSHHIO AMCHEPCHOHHON CpeAbl M NHCIepPCHON ¢a-
3b1? [IpuBeuTE IPpAMEDHI, HCIOIB3Y#A PUCYHOK 88.

7. Yro raxoe koaryaanua? Uem oHa MoxeT OBLITH BRI3BaHA?
8. Uro Takoe curepesuc? YeM oH MoKeT GBITEL BHISBAH?

9. TTouemy npupoja B KayecTBe HOCUTEJA 3BOTIOINH BBRIOpana
MMEHHO KOJLIOUIHEIE CHCTEMBI?

10. ITogrorosbTe COODIIEHHNE-IIPE3€HTAIHIO HA TEMY «ICTETH-
yeckasd, OWOJIOTHUECKAas M KYJbTYpPHAdA PONb KOJIITOMAHBIX
cUCTeM B JKHM3HHM UeJI0BEKa», MCIOJb3yd BoaMoxkHOCTH HMH-
TepHeTA.

11. Kak KOJLIOMAHEIE CHCTEMBI MJLIIOCTPUPYIOT Te3Hc 00 oT-
HOCHTEJIbHOCTH HCTHHEI?



g_:_l_-_g Cocras BemiectBa. CMmecu

B 1799 r. ¢parnysckuit xumuk M. JI. IIpyer chopmy-
AUPOBAJ OJAUH U3 OCHOBOIIOJATAIOINHUX 3aKO0HOB XUMHHU —
3AKOH NOCMOAHCMEA COCMAEA GEULECME.

Kaxxoe uncroe BemecTs0 HE3aBHCHMO OT CIIOCO-
6a ero moJyyeHHs Bcerga MMeeT NOCTOAHHBIM
Ka4eCTBeHHBIM M KOJHYeCTBeHHEIH COCTAB.

ITOT 3aKOH abCOJIIOTHO CIPABeAJHWB TOJBKO MJIA Be-
LIeCTB MONLEKYAAPHO20 CMPOEHUA U He BCerAa cobJioaaer-
CA LISl TBEPABIX BEIIECTB C HEMOACKYAAPHOL CMPYKmMypoil
(1oHHOII, aTOMHOI, MeTA/INYeCKOH KPHCTALIHYECKAMHU
pPeméTKaMu).

CocTas BemecTBa 3aIUCBHIBAIOT C TOMOIIBI0 X HMHYECKOI
GMOpPMYIIbI.

Il BemecTB MOJEKYJIAPHOTO CTPOEHUS CIPABE/JINB
TePMHH «MOJIEKYJIsipHas GopMyJa», IIOCKOJIBKY OHA OTpa-
JKaeT COCTaB MOJIEKYJIbI BelmecTBa. [/ BelgecTB HeMoJe-
KYJIAPHOTO CTPOCHUSA MOHATHE «MOJEKYIAApHasa hopMyaa»
YCIOBHO, M JJIA HUX dYallle MCIOJb3YIOT MOHATHE «(pop-
MyJIbHAA eTHHHAIA» .

Xumuueckas gpopmysia, uind GOpMyTbHAA eAUHALA, Be-
mecTBa HeceéT HeMaso wuHpopMmanuu. OHAa 0003HAYaeT
KOHKpDeTHOe XMMHYECKOe BellleCTBO, er0 Ha3BaHHWeE; OJHY
MOJIEKYJIY (AJIA BeImeCTB MOJEKYJIAPHOTO CTPOeHHs:),

'} IIpycr iKoszed Jdyn
(1754—1826)

SecsessdeOROOOOORORORCRRRDOROORORRDESE

@paHIy3CcKHil XMMHK. Broepssle
BBEN M[PEACTABIEHHA O TI'HAPOKCHAAX
METAaJIJIOB M IPEeAJIOKHUT TePMHUH «TH-
par». HMccaemoBan cOCTABR pasiHUHBIX
OHMHADHBIX COEAHWHEHUH MeTaJJI0B, YTO
TIOCIIY A HMJIO OCHOBOM ISl OTKPBITHA 3a-
KOHa IIOCTOAHCTBA COCTABA BEIecTB.
IToT 3aKOH cran 6a30H XHUMUAYECKOH
ATOMHCTHKH, a 3aTeM H KJIACCUYECKOTO
ATOMHO-MOJIEKYJIAPHOTO YIeHH A.
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1 moxas BemiecTsa. I1o xXuMuuecKoil hopmMysie TaKkke MOMKHO
OIpeesIuTh ero KAUYeCTBeHHEIH cocTaB (T. e. U3 KAKHX 3Jie-
MEHTOB COCTOUT JaHHOE BeIlleCTBO) U KOJIMYEeCTBEeHHBIH co-
craB (YHCIIO ATOMOB KajKJOTO dJIeMeHTa B MOJIeKYJie WU
KOJUYECTBO BellleCTBa KayKI0To 3JIeMeHTa B 1 MOoJb Belle-
cTBa); €ro OTHOCUTEJILHYI0 MOJEKYIApHYyo (M) 1 MOIAp-
Hyio (M) maccsl.

Hanpumep, xumudeckas popmysa CH, mokaseiBaer:

s BTO BellecTBO — METaH;

e 1 momexyay unu 1 MoJIbB MeTaHAa;

e MEeTaH — BTO CJI0XKHOEe BellecTBO, 00pa3oBaHHOE ABY-
MA XAMHUYECKHMU dJeMeHTaMi — YIJIEpoLOM U BOAOPOOLOM;

+ MOJEKyJla MeTaHa COCTOUT M3 1 aroma yriepoja Hu
4 aTomoB Bojiopozia; 1 Mosb MeTaHa cofep:KuUT 1 Mok aTo-
MOB yruiepoja 1 4 MOJIb aTOMOB BOZOPO/A;

« M_(CH,)=16, M(CH,) = 16 r/moJb.

Hakonel, xuMruuyecKkasa (OpMyJa IO3BOJIsAET paCCYUTaTh
MACCOBYIO JIOJII0 KaXKJI0r0 3JIeMeHTa B CJIOKHOM BelllecTBe.
Jlnsi Halero npuMepa:

w(C) = -}—g — 0,75, wau 75%;

w(H) = 116 = 0,25, uiu 25%;

w(H) mosxHO HafiTu Apyrum crmocobom: 100% — 75% = 25%.

AHAJOTMYHO MOJKHO BBIUHCJIUTH U cOCTaB cMmecu. Mac-
COBYIO JOJII0 Ka)XJ0T0 KOMIIOHEHTa B CMECH HaXOAAT II0
(popmyie:
m (KOMIIOHEHTA)

m(cmecn)

Ecnu e cMech ABIsSeTCA ra3000pasHoi, TO TOBOPAT 00
00'bEMHOI 1016 KOMIIOHEHTA B ra30BOH CMeCH M PACCYMTHI-
BalOT €€ aHAJIOTHYHO:

MIIOHEH
(P(ROMIIOHGHT&) = M i

V (cmecH)

w(KOMIIOHEHTAa) =

CaegoBareabHO,

mona (MaccoBas uIM 00BEMHAA) KOMIOHEHTa
9 cMecH — 3To Oe3pasMepHad BeJIHWYHHA, KOTOPasd
[MOKAa3hIBAET OTHOIIIeHHe Macchl (00béMa) KOMIIO-
HeHTa cMecH K obmeit macce (06BEMY) cMeCH.

R T




JloJis Bcera MeHbIIe eJHHHAILI, TO3TOMY e€ uallle BhIpa-
JKalOT B IPOIEHTax, T. €. yMHOMasa noaio Ha 100% .

Ha npakTuke odyeHBL 4YacTO NPUXOAUTCA HMMETH [JEJO
C pacTBOpPaMH BeIlleCcTB, MO3TOMY B 3TOM CJIydYae HCIOJb3Y-
0T MOHATHE «MAaCCOBas JOJsA PACTBOPEHHOI'O BellecTBa»,
KaK JacTHBIH caydalli KOMOOHEHTA CMECH — pPacTBOpa:

w(pacTBOPEHHOTO BEeIIeCTBA) =
__ m(pacTBOPEHHOTO BeIECTBA)
m(pacTBopa)

Emé ogHuM YacTHBIM cJIydaeM J0JH KOMIIOHEHTA B CMe-
CH ABJAETCA J0JdA IIpUMecell, cOmepiKaluxcsa B obpasie
BellecTBa. B aToM cayuae A HaXOXKAEHHUA HOJH YHCTOIO
BeIllecTBa HYMHO U3 €JHHHUIEI BBIYECTh 010 IIPUMECe:

w(uucroro Beuiecrsa) = 1 — w(npumeceii).

PaccMoTpuM pellleHMe HEKOTODPBLIX THIIOBBIX 3ajiad,
HMEIOIIUX IIPAKTUUYECKOe 3HAUeHHe.

3amauga 1. B cocTaB cyxoil ieMeHTHONH CMecH AJIA MTYKa-

seeeesssses prypunix pabor Bxomutr 25% mnemeHnTa u 75%
necka. Kakymo Maccy KaXaoro KOMIIOHeHTA
HYXHO B3ATh AJdA nNpurotToBiaedus 150 kr ra-
Koii cMecu?

aHO: Pewenue:
w(uemenTa) = 0,25 | m(uemenTa) = m(cmecu) x
w(mecka) = 0,75 x w(memenra),

m(cmecu) = 150 kr | m(mecka) = m(cMmecu) x

x w(mecka).

m(uemenra) — ? m(uementa) = 150 kr- 0,25 =
m(mecka) — ? = 37,5 kr,

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

W

m(mecka) = 150 kr — 37,0 kr=
=112,5 xr.

Omeem: m(unemenra) = 37,5 kr; m(mecka) = 112,5 kr.

3anmaua 2. CocraB npupoasoro rasa (o6bEMHBIE HOJH):

seeesssess 95% meraHa, 3% sraHa u 2% nponaxa. Ka-
KOH 00bEM KasXI0oro KOMIOOHEHTAa MOYKHO IIO-
ayuutb u3 250 M3 sToro razsa?
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ano: Peutenue:

¢(CH,)=0,95 V(CH,)= V(up. rasa) * 9(CH,),
¢(C,Hg) = 0,03 V(C,Hg) = V(up. rasa) - p(C,Hy),
¢(CgHg) = 0,02 V(C3Hg) = V(up. rasa) * o(C3Hy).

V(up. rasa) = 250 m3 | V(CH,) = 250 m3- 0,95 = 287,5 M3,
V(C,Hg) = 250 M3+ 0,03 = 7,5 M5,

V(CH,) —? _ 3. .8
VIC,Hy — ? V(CHg) = 250 M3+ 0,02 = 5 M3,

Omeem: V(CH,) = 237,5 m3; V(C,Hg) = 7,5 M3;
V(C3Hg) = 5 3.

3amaua 3. Kaxoii 00bpéM BoAbl HeoOX0oAMMO HA00aBUTH

eeesescece ¢ 50 r YKCYCHON 3CCEHIIMH, MAaccoBas AOJA
VKCYCHOIT KucJOThI B KoTopoit paBHa 70%,
4TOOBLI IPUTOTOBUTH 3% -1 yreyc?

ano: Pewenue:
m,(p-pa)=50r V(H,0) = m(H,0) - p(H,0),
w,(x-Te1) = 0,7 m(H,0) = my(p-pa) — m,(p-pa),
wy(x-TH1) = 0,03 ) _ m(x-Thi)
m2(p pa) wg(p'pﬂ) ’

V(H,0) —7? m(x-T61) = m,(p-pa) * w,(K-THI).

m(x-te1) =50r+0,7=35T,

my(p-pa) = 350; =1170 1,

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

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

3amaua 4. CKOJBKO IpaMMOB XJOPHAA HATPHUA W BOJEI

essesssses HyHO B3ATH, 4TO0BI mpurorosuts 600 r du-
3MOJIOTHYECKOI0 PAcTBOPA, MAaccoBadA I0JA CO-
u B KoTopoMm cocrasaser 0,9% ?
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ano: Pewenue:
m(p-pa)=600r m(NaCl) = m(p-pa) - w(NaCl),
w(NaCl) = 0,009 m(H,0) = m(p-pa) — m(NaCl).
m(NaCl)=600r-0,009=5,4r,

ﬁzgag)l) —9? m(H,0)=600r—5,4r=594,6r.
2 e -

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

3anaua 5. Kakyio Mmaccy sxenesa MOKHO HOJIYYUTH M3
seeseesses 2,5 T kpacHoro xenesnaka (Fe,0,), coxep:ka-
mero 20% mnpumeceii?

ano: PeweHnue:
m(pyaer) = 2,5 T m(Fe) = m(Fe,0;) - w(Fe),
w (npumeceit) = 0,2 2+ A_(Fe)
w (Fe,0,)=0,8 w(Fe) = M (Fe,0,)’
m(Fe) — ? m(Fe,03) = m(pynsr) - w(Fey0,).

m(Fe,03)=2,51-0,8=2r,
M (Fe,0,) = 160,

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

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

PasHOBUAHOCTBIO MOHATHA «J0JA» B XUMHM SABIAETCH
maccoean dora 6vtxoda npodyxma peaxKyuu.

Maccopas [0 BBIXOJAA NPOAYKTA PeaKiuv —

9 9TO OTHOLIEHWEe MAacChl IPOAYKTA, IMOJYYeHHOTO
OpPaKTHYECKH, K Macce IIPOAYKTa, PACCUYHUTAHHOMH
TeOpPEeTHUYECKH.

n= I 100%.

TEOp

AHaOTUYHO HAXOAUTCHA U 06vémHan donsa évixoda
npodyrma peakyuu:

14
'r]=V"—‘“““-100%.

Teop
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3amaua 6. IIpu Boccramosiaenuu 12,3 r HuTpobGeH301a TIO-

eesesscccee gyypau 6,5 r aEmauea. PaccuuraiiTe macco-
BYIO JOJIIO BEIXOJA MPOAVKTA PeaKkIuu OT Teo-
peTHYeCKH BO3MOXKHOI'O.

giro. Pewenue:
m(C6H5N02) — 12,31 xr
=12,31 CeHNO, + 6[H]— CoH,NH, + 2H,0.
mnpr(cﬁHsNHz) = | 123 r/mons 93 r/mome
=6,5 ;
g n(C¢H;NO,) = %i—/% = 0,1 MmoB,

n(C,H,NH,) — ?

n(C¢H NH,) = n(C¢gH;NO,) = 0,1 Mo,
Moo (CeHzNH,) = 0,1 Mostb x

x 93 r/Mons = 9,3 1,

N(CeHZNH,) = 32X = 0,699, wm

69,9%.

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

Emé ogauM craocoboM BhIpasKeHNA KOHIEeHTpanuu pac-
TBOPOB ABJIAETCA MOAAPHAA KOHYEHMPAYUA.

MoaapHasa KOHIEHTpPalHMsA — B35TO OTHOIIEHHWEe
PACTBOPEHHOI'O KOJIMUYECTBA BeIecTBa K 00beMy
pacTBoOpa.

SRR e e

o n(semecTBa)

V(pacrsopa)

Yame BCEro MOJAPHYI0 KOHIEHTPALHWI (MOJAPHOCTH)
BBIPAYKAIOT B MOJIb/JI.

1. 3aK0H MOCTOAHCTBA cocTtaBa BemecTBa. 2. Hadop-
MAalHA, KOTOPYIO MOKHO MOJYYHTH H3 MOJEKYJIsIPHOMI
dopmyasr (dhopmynsHoit exmEHUEBI). 3. Maccopasa M
06BéMHAA TOJA KOMIOHeHTa B cMmecH. 4. Maccosasa
o0Nsi PACTBOPEHHOrO BemecTBa. 5. MaccoBas noas
npumeceii. 6. MaccoBaa oJid TPOAYKTa PpeaKIuH.
7. MoagpHas KOHLIeHTpAL M.
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1. YTo HASEIBAIOT MACCOBOH [NOJIell BIeMeHTa B CIOKHOM Be-
mecTBe? Kak eé paccunreisator?

2. Yro HaskIBAIOT MaccoBoil (00bEMHOI) mosell KoMIOHeHTA
cmecr? Kak eé paccuuTeiBaoT?

3. Yro Takoe gomra npumeceii? Kak maiitTu macey (06sém) une-
TOTO BeIlecTBa, €CJIM H3BecTHA MaccoBad (00bEéMHas) mond
npumecei?

4. He npomusBoaa pacuéra, yKaskuTe, B KAKOM U3 OKCHIOB,
dopmyisl koroperx Fe,0, u Fe,0,, comep:xanue xenesa BHI-
me. OTBeT HOATBEPANTE PACYETAMM.

5. PaccunraiitTe MaccoBble JOJHN KAaMKIOTO U3 3JIEMEHTOB B Be-
mecTBax: cyiabdar menu (1I), aurpar sxemxesa (II1), 5THIOBBIH
CIIUPT, TIIOK03a, aHUJIHH.

6. K 120 r 60% -ro pacTeopa aTunoBoro cnupra gobasmau 40 r
0e3BOJHOTO 3THJIOBOTO CHHPTA. BLIYMCIHTE MACCOBYIO AOTIO
9THJIOBOTO CIIMPTA B IIOJIyYEHHOM PacTBOpe.

7.M3 280 r 15%-ro pactBopa HHTDPArTa KaJus BBEITADWIIH
120 mxn Bozbl. BrIunciuTe MACCOBYIO HOJO COMTH B OOJIyYeH-
HOM pacTBOpe.

8. 3onoTo 585 mpobst comepaxut 41,5% Meau. CRONBKO rpaMm-
MOB YHMCTOTO 30JI0Ta COAEPKHUT KOO 3TON IPOOEI, TMeoIee
maccy 2,8 r?

9. BoruncnuTte 0066M KHCIOPOAA, KOTOPBIH MOKET GBITH [10-
ayuen u3 450 m* Bosmyxa (H.y.), ecim oOBEMHas mons
Kuciaopoga pasaa 21%.

10. U5 230 r 80% -ro atunosoro crupra 66110 nonyyero 120 n
aTuieHa (H. y.). PaccunraliTe BEIXO/ 9TH/IEHA B IIPOIEHTAX OT
TeopeTH4YeCKH BOSMOKHOTO.

11. Berumenure 06s6M (H. y.) OKCHIA cepbl (IV), xoTopeIil MO-
KeT OBITh MOoJIyYeH OpH cxxuranum 160 r Cepel, comepIRallen
25% upumeceii, ecaM BBIXOJI CEPHHCTOI'O T'a3a COCTABIIAET
95% oT TeopeTHYECKH BOZMOMKHOTO.

12. B 250 mx Bogs! pacrsopuan 67,2 1 (H. v.) XJIOPOBOAOPOA.
BerauenauTe MaccoBy 010 XJIODOBOLOPOAA B MIOJYUEHHOM
pacrtBope.

13.B 120 mxa pacreopa cyubdara aliOMUHHS COJIEPIKUTCS
3,42 r conu. OnpenennTte MOIAPHYIO KOHIEHTPAIMIO PACTBOPA.

14. Hafinure Monsapryio kKoumestpanuio 15% -ro pacrBopa
CEePHOH KUCJIOTHI IIOTHOCTRI0 1,1 r/Mu.
i



I'mara BTOpPada

XMmMyYeCckue peaxkLmm

§ 13 ITorAaTHEe 0 XUMUUYECKOU

9 19 peaxnuu. Peaknuu,
uayiiue 6e3 n3MeHeHU A
COoCTaBa BeIllleCcTB

XuMusa B3ydaeT He TOJbKO CBOMCTBA BEIIeCTB, HO U Ipe-
BpallleHHus OLHUX BeIlleCTB B [Pyrue, CTPEMUTCH UCII0JIb30-
BaTh TAKHe IIPOIECCHI AJIA MOJIyYeHHA COeJUHeHHUI C HOBBI-
MU, IPAKTHYECKH IIOJIe3HBIMH CBOMICTBAMU.

XuMHYecKas peaknusd, U XHMHYECKoe SABJie-
HHe, — 3TO IIPOIlecc, B pe3yJibTaTe KOTOPOTO U3
OJHWX BelllecTB 00pasyioTcsA Apyrue BellecTsa,

oTauYalIinuecd OT MCXOAHBIX IIO COCTaBy HWJIH

KnaccupuKanuio XUMHYECKUX PeaKIuil MOXKHO IIPOBO-
OJHUTH IO CaMbIM Pa3JIHYHBIM IIpH3HaKaM.

Wmeercsi focTaTOYHO OONbIIAA IPyNNa pearkyuil, Komo-
pble He conposoxcdarnmcs U3MeHeHueM cocmasa 6e-
wecme. B HeopraHM4YeCcKOM XMMHU K TaKMM DEaKIHAM
MOKHO OTHECTH IIPOIleCChHl B3aUMOIPeBPAIlleHUs PasIud-
HBIX QJIJOTPOIHBIX MOAU(MPUKALMNA OAHOIO XHMHYECKOro
JJIeMeHTa.

ANIOTPONMHBIME MOIM(MHKANMAMH, HIH BHIOH3-
é MEHeHMSMH, Ha3bIBAIOT [IPOCTHIE BelllecTBa, obpa-

30BaHHBIE OJJHUM XMMHAYECKUM 3JIEMEHTOM, a ABJe-

HHe UX CYIIeCTBOBAHUA HAZHIBAIOT AJLJIOTPONME.
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OueHs HHTEPECHO, 4 B HACTOSAINEE BpeMsaA U IIpaKTHYec-
KH 3HAYMMO, HAIPHUMep, IIpeBpalleHue OOHOH alJIOTPOI-
HOH Moau(puKanuu yriepoxa — rpadura B APYIyo —
ajmas:

C(rpadpur) <= C(anmas).

ITOT MPOIeCC UCIOAB3YIOT JJIA MOJYYeHNUA HCKYCCTBeH-
HBIX anMas3oB. B 1954 r. yuénsle us smaGopaTopuu 3Hame-
HUTOH aMepHKaHCKO# GupMsel «[[;xeHepal sJIeKTPUK» II0-
JIyYHJIM UE€pPHBIE KPHUCTAIMKH HCKYCCTBEHHBIX AaJIMa30B
maccoit 0,05 r npu gaBnenun 100 TBIC. aTM U TeMIlepaType
2600 °C. Takue aJaMassl CTOMJIHA B COTHH pas3 AOPOKe IpPH-
ponubix. Ho B TeueHme gecaATH moc/iefyIONIUX JIeT OBLIH
paspaboTaHbl TEXHOJIOTHWH, MO3BOJIAIONIHE MOJYIUTb B OX-
HOH KaMepe 3a HeCKoJabKo MHHYT 20 r aaMazoB u Gosee.

CoBpeMeHHOE HPOM3BOACTBO MCKYCCTBEHHBIX AJIMA30B
OCHOBAHO Ha UX MHOJyYeHHM U3 rpadmuTa He TOJBKO IIpU
CBEDXBBICOKHX, HO W TIpM HHU3KHX [JaBJIeHHAX. Taxue
ajaMasbl CPaBHHUTENBHO AémeBbl. OHH NpenMyIecTBeHHO
HCHONB3YIOTCA B METAJJIyPrUd M MAIIMHOCTDOEHHH, pa-
AVO3JIEKTPOHUKE M NPuOOPOCTPOEHHH, Te0JIoropasBegke
M T'OPHOH NPOMBINIJIEHHOCTH.

AnnorponHbie MOAUDHUKAIMH CEPHI:

S(pombuyeckas) e S(miacTuueckasn)

MBI JIOCTATOYHO IIOAPOOHO paccMaTpHBaJd paHee (CM.
puc. 76 Ha c. 89).

Hns Hanbonmee M3BECTHBIX AJIOTPOIHBIX MOAHGMDHKA-
uui dochopa B3aUMOIPEBPAIIEeHUA MOMHO OTPA3HTh CJe-
AyIOIel CXeMO:

P(6ensrit) — P(kpacHBbIi).

MOJIeKYIAPHAA aToMHAas
KpPHUCTAJLIMYeCKasda KpPHCTAJLIHYecKas
pemméTkKa, peméTka,
thopmyna P, dopmyna P

Hcropuyeckn IepBBIM OBLJIO OCYLIECTBJIEHO IIpeBpa-
menue 6emoro ochopa B KpacHBIH, Korga HeMeIIKHI aJ-
xumuk X. Bpanar B 1669 r., neitasch HDOJYYHTH TAK Ha-
3bIBaeMBIi (PUIOCOMCKMIT KaMeHb IPOKATHBAHAEM CYXOT0
OCTaTKa MOYH, IMOJIYUHJI CBeTAIHecH Oelble KPHUCTAJLIH-
KH BelllecTBa, HazBaHHOro MM Gocdopom (OT rped. «He-
cymuii cser»). [lomyuurs u3 kpacHoro gochopa 6Gembrit
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MOJKHO H B IIKOJBHOH jiabopaTopuu
(puc. 89).

Besoe 010Bo — 2TO MATKWH mjac-
THYHBI MeEeTaJlJa, € KOTOPBIM MBI
cTaJKMBaeMcs udaimie Bcero. OmHakxo
OpH NOHHKEHHH TeMIEepaTypbl OHO
MOJKeT IIpeBpaliaThcsa B Cepoe 0JOo-
BO — IOPOIMIOK, UMEIONIUH BCe CBOM-
CTBa HEMeTaJLJIOB. JTOT IIPOIlecc Ka-
TAIU3UPYETCH CaMHM CepbIM 0JIO-
BOM: JIOCTATOYHO IIOIBUTHCH BCEro
JHINB OJHOH IBIJINHKE CEPOro 0JioBa,

I — Kak HAaUYMHAETCA peaknusa, KOTOPYIO
Puc. 89. ITonyuenne y3Ke HEeBO3MOXKHO OCTaHOBHUTHE. llpm

Gesoro gocdopa 3TOM H3fenue u3 Oesoro 6JecTAIIIEro
M3 KPACHOI'0 MeTaJljia IIpeBpallaeTcs B cepblil He-

B3pauyHbIi mmopomiok. Taxoil npouecc
HOCHT 00pazHoe HAZBAHUE «OJOBAHHON UYMBI».

MMeHHO B3aWMOIIPpEBpAaleHue aJJIOTPONHBIX MOAU(U-

Kalliii 0JIOBA:

Sn(6enoe) = Sn(cepoe)

CTaJIO IPUUYNHON rubdenu skcuegunuu P. CKoTTa, IbiTaBIIe-
rocda B 1912 r. moxopurs HOMKHBINH DOMIOC. JKCOEJUIUA
P. Ckorra ncmosb30Baja IJigd XpaHeHUdA IPOJYKTOB M Kepo-
CHHA XeJe3Hble KAHUCTPEI, 3anasgHHbIe 00BOM. Ha cuib-
HOM MOpPO3€ OJIOBAHHBIN MPUIIOH pacChINIaJICHA, U 3KCIIeIH-
mus ocTanachk 0e3 TOILINBA.

IIiss MHOTHX APYTUX XMMHUYECKHX 3JI€eMEHTOB TaKKe Xa-
pakTepHO sBjeHue ajorponuu. Tak, kuciaopos obpasyer
nee moguduranuu — kuciaopos O, u o3on O;. IIperparie-
HUe KHUCJI0POoJa B 030H IPOMCXOAUT B IPHUPOJE IIPHA I'po3ax
(puc. 90). BneuariéHHBIe 9TUMHU IPUPOJAHBIMHU ABJICHUAMHU
TO3THL HEePEJIKO JONMYCKAIT XUMUYeCKHe HeTOUHOCTH THIIA!
«B Bo3myxe maxJjo rposoii». A maxHeT-TO He Ipo30ii, a 00-
pasyoOIIMCH B pe3yJIbTaTe €€ 030HOM (B IIepeBo/jie ¢ rpede-
CKOTO «030H» M 0O3HAYAET «MaxXHYIHIl» ).

(O OmosoruuecKoil POJIM 3allHTHOIO O30HOBOTO 3KpaHAa
Bemiu BHI ViKe 3HaeTre. Ilepes uesioBedecTBOM CTOUT HACYIIT-
Had 3a7a4a COXPaHUTh 3TOT ;KU3HeobecIIeYMBAIOIMHI dKPaH
OT paspyllleHnus, TAK KaK ¢ KOCMHUYEeCKHUX CIYTHUKOB IIpHU-
XOJAAT TPeBOKHBIE (PAaKTBEI 00 YMEHBITEHNU TOJIIUHBL 030~
HOBOTO CJIOA aTMOC(epbl — TaK Ha3bIBAEMBIX O30HOBBIX JIbI-
pax, KOTophle Ha prcyHKe 91 moxasaHbl 6€/IBIM I[BETOM.
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Puc. 90. ITpu rposax B armocepe  Puc. 91. O30HO0BEII ci10ii BeMirn
H3 KHCcJI0poga o6pa3yeTcsa 030H (dboTorpachusa co cuyTHHKA)

O30HOBBIN HUT HJaHETHl Pa3pynIaeTCA OKCHAAMH A30-
Ta, COeIHHEeHMAMH XJopa U ()Topa, MOIAJaloni[MMHA B aT-
Moc(hepy B pedynbTaTe pacuaza ()peoHOB — BeIecTB, KO-
TOpbIe IMIUPOKO IPUMEHSAIOT B XOJIOAUIbHEIX YCTAHOBKAX U
nap@oMepHO-KOCMeTHYEeCKHUX CpeAcTBaXx. B Hacrodlee
BpeMs NPUHATA MeXIYHAPOAHAS NPOrpaMMa, COrJIACHO
KOTOPOM ()PEOHBI 3aMEHAIOTCS Ha APYTHe, MeHee pa3py -
TeJIbHBIE JJIA 030HOBOTO IIIATA XJIALATE€HTHI.

Oso0m u KMcaOpOZ, GYyAYYH IIPOCTHBIMH BeIECTBAMHU, 06-
Pa30BaHHBIMH OJHHM XMMHUYECKHM 3JIEMEHTOM, TEM He Me-
Hee 00Ja1al0T pa3HBEIMU CBOHCTBAMH. Kucmnopon we umeer
3amaxa, a 0O30H IIaxXHeT cBeyKecThbio. O30H, B OTJAHYHE OT
KHCI0poaa, 6aKTepUIHuIeH, YTO UCHOJABL3YIOT AJA obe3sa-
PayKMBaHUsA IUTHEBOM BOJBI (0B0HHPOBaHMe Be3BpeaHO IJIs
3[J0POBBA YeJIOBEKa, B OTJIMYHUE OT XJIOPHPOBAHUA).

O30H — ropaszgo 6GoJiee CHIILHBINH OKHCINTEb, YeM KHC-
JIOPOZ, MO3TOMY OH BJHEPTHYHO O00eCIIBeYHBAET KPACKH,
OKHCJAeT cepebpo, paspyliaeT OpraHMYecKHe COeXHHe-
suda. Ilocrennee crBoiicTBO NO3BOIAET HCIOJIB3OBATH €ro
I yCTPAHEHHA HENPUATHBIX 3allaXxoB, T. €. Ae30J0PHUPO-
BAHUHA IPOAYKTOB IUTAHUA.

Hrak, mogseném uroru.

OnHoii M3 IPHYHH MHOT0OODPA3HA HEOPraHWUYECKHX Be-
LIeCTB ABJAAECTCA AJJIOTPONUS, KOTOpPasg MOXKeT OBITh
obycJioBIeHA:

1) pasIUYHBEIM COCTABOM MOJIEKYJ IPOCTHIX BEIECTB
(annmorponusa KMCIOPOAa: KUCIOPOL, O,; o30H Oy);

2) Pa3IMYHBIM KPHCTANINYECKUM CTPOEHHEM aJIjio-
TPOIIHBEIX MOAMG(HUKANWI, HAIPpHUMep, BCe MOAH(MHUKAIUU

(el
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Puc. 92. I'padur u anmas — [ABe aJIOTPOIHbIE MOAHMHUKAIHHN
yriepoza

yriepoja MMeHT ATOMHYI KPHCTAJJIHUYECKYIO PeIléTKy,
HO yV ajJMasa oHa — OoO0BEMHas TeTpasapHyecKas, a y
rpadutra — ciaoucras (puc. 92), IOTOMY TaK HEIOXOXKU
cBOICTBAa anrmMasa 1 rpadurTa.

B oprarnueckoii XMMHUU TaKKe I3BECTHBI peaKIIUH, KO-
TOpBIe TMPOTeKaT 0e3 u3MeHeHHus cocTaBa BellecTB. Ode-
BHU/IHO, BBl BCIIOMHMJIN, UYTO TAKHE PEaKIINH IIPUBOAAT K 00-
pasoBaHui0 n3oMepoB. Hamomuum:

-
’ H30Mepsl — 3TO BelllecTBa, HMelollhe OJHHAKO- ]

BBIII COCTaB, T.e€. OAHHAKOBYIO MOJIEKYJAPHYIO |
t¢opmyny, HO pasHOe CTPOeHNe, & CJIeI0BATEJIbHO, |
M pasHbie CBoOlcTBa. flBieHMe CYIIeCTBOBAHUA |
M30MepOB HAa3BIBAIOT H30MepHeH, a peaKIu#
B3aMMOIPEBPAIIIEHUs M30MEPOB — PpeakIHAMH
M30MepPHU3aLHuH.

LR S  TRNTIE G SRR S S G E

Hanpumep, i IOBBIIIEHUs KadyecTBa OeH3nHa (Tak Ha-
3BIBAEMOr0 OKTAHOBOT'O UYMCJA) B IIPOMBIIIIEHHOCTH HC-
OJIB3YIOT mponece pudOPMHHTA, OCHOBAHHBINA B TOM YHCJIe
¥ Ha peakIusaX H30MepH3alluy, HallpuMep:

CH,—CH,—CH,—CH,—CH y—CH,—CHz; —
H-TeNTaH
H;C
—> CH;—C—CH—CHj;.
H,C CH,
2,2,3-rpuMeTHIOYTaAH
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Nzomepusa — emié ogHa M3 MPUYUH MHOT000pa3Hsa XH-
MHUYECKUX COeJHHEHHH.

W annorponudA, 1 ©U30MepHUA IPEKPACHO UILIIOCTPUDPYIOT
B3aMMOCBA3E PUI0COMOCKUX KATEeroOpuil (GOPMBI B COIepKa-
HusdA. KoHeuHO Ke onpefesonnM ABIAETCA colepKaHue,
HO 4 (hbopMa He IIaCCHBHA: OHA, B CBOI0 OYepe]b, AaKTUBHO
BJINAET Ha colep:kaHue (CBOMCTBA KOHKDPETHBIX aJIJIOTPOI-
HBIX MOOUQUKAIIHI).

1. XuMuYecKHe peaKiiui, HIH XUMHYEeCKHe ABJIeHH.
2. Annorponusa. AnnorponHbie MOAU(MHKAIMH HJIM
BU/IOM3MEHeHHMdA yriepoaa, cepsl, ¢ocdopa, ojoBa
U Kuciaopoza. 3. Hzomepsi. Hzomepusa. 4. Peaxmuu
usomepusauuu. 5. [IpyynHEbI MHOr000pa3HA BEIECTR:
AJTOTPONHSA M H30MEpPH .

P20 0000PPSRPOOCORPOPRPROPRPOOCORROOROSSROEROOOROORORROROD

1. Kaxue ABJIeHUA HA3LIBAIOT XHMHAYecKEMH? YeM OoHH OT/IH-
qamTcd oT GUsudYecKux ?

2. BcnoMHHTe U3 Kypca XHMHH OCHOBHOH IIKOJBI TPU3HAKH
H YCIOBHUA TeYEHHA XMMHYECKHUX peaknuii. [IpuBeguTe mpu-
MepHI.

3. UTo Takoe ajns0TPONHA; AJIOTPOIHEIE BUAON3MEeHEeHH A ?
4. KaxkoBbl Ipu4uHs! aanorponun? IIpuseauTe IpuMepHI.

5. CpaBHHTe CBOHCTBA U CTPOEHHUE AJJOTPONHBIX MOAUDHKA-
nuii goctopa. Kaxue npuunHEI BEISHIBAIOT AJJIOTPOIHIO 3TO-
TO 9MeMeHTAa?

6. Ha nmpuMepe aijIOTPOMHH 0OJOBA IOKAMKHUTE OTHOCHTEIh-
HOCTD JeJIeHHA 3J1eMEeHTOB Ha METAJLJIbI H HEMETAJLIEL.

7. PackpoiiTe Ha KOHKDETHBIX TMPHEMepax AJJI0TPONUH H M30-
MepuH PHuIocopCKEe KaTerOpHH (GJOPMEL U COlePIKaHH .

8. ITpeasionuTe CBOM MPOEKTHI IO COXPAHEHHIO O30HOBOTO TI0-
fgca 3eMJIH.

9. PackpoiiTe possb NpakTHKHM KaK HMCTOUYHMKA IO3HAHWA M
KPUTEePHUsA HCTHHBEI. B 4éM OHaA NMpOABIAETCA B CTAHOBJICHUU
Ileprogmdeckoro sakoHa ¥ TEOPHHU CTPOEHMS OPTAHWYECKHX
COeTUHEHHH?

ee90 000 00
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§ 14 Knaccudpukamnusa
O =X XUMHUUYECKHUX peaKIuiu,

IIPOTEKAIOIINX C UBMEHEeHUEM
COCTAaBa BeIIeCTB

Knaccnpuganno XHMHUYECKHX peakluil, IpOoTeKalo-
OIMX ¢ U3MEeHeHHeM COCTaBa BelllecTBa, MOYKHO ITPOBOJAUTH
II0 caMbIM pa3JIMYHBIM IPHU3HAKAM.

Yuciio ¥ cOCTAB peareHToB
U NIPOAYKTOB peaKiuu

Peakuuu coelHHEHHA — OTO PEAKIIMH, B Pe3yJb-
TaTe KOTOPBIX U3 ABYX W OoJiee BelecTB obpasy-
eTCA OJIHO CJI0KHOE BEIECTBO.

B HeopraHmyeckKoil XHMHHU BCEé MHOTooOpasue peaKIUi
cOoe/INHEHU A MOXHO PACCMOTPETh, HallpuMep, Ha OJI0Ke pe-
AKIUI MOJYYEeHUA CEPHOM KUCIOTEL U3 CePHI.

1. ITonyuernne oxcuaa cepsl (IV) — U3 ABYX IPOCTHIX Be-
11ecTB 00pasyeTrcs OJHO CI0KHOe:

S + 0, =80,.
2. ITonyuenune oxcuga cepsl (IV) — 13 mMpoCTOro U CJIOMK-
HOTO BelllecTB 00pa3yeTcd OJHO CIOMKHOE:!
V.0, t,p
280, 0, ——— 2280,
3. IToryueHMe CEPHOM KMCJIOTHI — M3 ABYX CJIOMKHBIX Be-
miecTB oO6pasyeTca O4HO CIIOXKHOE:

SO, + H,0 = H,S0,.

Mge1 BeIOpain 3TOT IPUMEP He TOJBKO IIOTOMY, YTO OH
MAKCHMAJIBHO HJJIIOCTPUPYET MAaJHUTPY PeakIuil coequHe-
HHUA, HO TAKIXKe U IIOTOMY, YTO MPOAYKT 9THX PeaKIui —
cepHad KHUCJIOTa — ABIAETCHA «XJe00M XMMHUYECKOU IIPO-
MBIIJIeHHOCTH » (puc. 93).

B opraEndecKoil XMMHWU PeaKIUH COeJHMHEHUSA HUMEIOT
crenM()UKy B HAa3BAHMUH, KAK BHI IOMHHTE, X HAZBIBAIOT

75
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Jpyrue obnacru Y nobperus

30%_ 30%

C%m/c(')ma 5 0/0 1 4 0/0

Moromime

e 0 0

METALIR 1 racTMaceh: 8 A) 11% cpenacTa
Bonokna Kpackn

Puc. 93. TIpuMeHerue cepHOH KHCIOTHI

pPeakMAMH NpucoearuHenus. Beé MHOroo6pasue Takux pe-
aKIUI MOXKHO PacCMOTPeTh Ha IpUMepe OJI0Ka peakIiuii,
XapaKTepHU3YIOIHUX CBOHCTBA HENpPEeAENbHLIX CcoealHe-
HUil, HAIpUMep 3THJIeHA.

1. Peaknusa rujpupoBaHus — PUCOESHHEHUA BOLO-
poza:

Pt, ¢
aTaH
2. Peaknusa rugpatamuy — IIpHCOEJIHHeHHe BOJBI:

9TaHOJ
3. Peaxknusa nmonumepusamnuu:

nCH,~CH, —— (—CH,—CH,—), .

IIOJTU3THJIEH

Peakuuu pasjioseHus — 5TO peaKIUH, B PE3Y.Ib-
TaTe KOTOPBIX U3 OJHOI'0O CI0MKHOI'O BEIIecTBa 06-
pasyercs HeCKOJIbKO HOBEIX BEIleCTB.

ik i B e L = e A TR TS e U S s e AR e

B HeopraHH'qecnon XHMHUHU BCE MHOI‘OOﬁp&{?HE TAKHX pe-
AKIIMH MOHO PACCMOTPETE Ha OJI0Ke peaKIuil moIydeHns
KucJIopoga 1abopaTopHBIMU CIIOCOBAMME.




Puc. 94. ITonyueHue KHUCI0POLa Pa3I0KeHHEM OKCH A PTYTH

1. Pasnosxxenue oxcupa pryru (II) mpu sEarpesasun:
2HgO = 2Hg + 0,T.
HUmenso stum conocobom k. IlpucTam BrepBble IOIY-

ynJI Kucaopon (puc. 94).
2. PasnoeHue IIepoKcua Bogopoaa (puc. 95):

2H,0, = 2H,0 + 0,T.
3. PasnoskeHHe IepMaHTaHATA KAJNUA IIPU HATPEBAHHH
2KMnO, = K,MnO, + MnO, + 0,T.
B opraEnuecKoil XMMHUH pPeaKIIWW Pa3JIOMEeHHSA MOIKHO
paccMoTpeTh Ha NpHMepe MX «aHTOHHMOB» — peaKIuil
MpHUCOeAUHEHUA: AeruJpPUPOBaHUA 3TaHa, JerujpaTanuu

aTaHONA, AeNOoJHMepHU3alud [OoJHUSTHIeHA (3anuwiume
YPABHEHUA PeaKyuil camu).

Peaxuuu 3aMeleHNss — 3TO PeaKNUH, B PE3YJIb- |

é TaTe KOTOPHIX ATOMBI IIPOCTOrO BelllecTBa 3aMe- |
Q0T ATOMBI OJHOI'O M3 DJIEMEHTOB B CJIOXKHOM |
BelllecTBe.

B meopranuuyecKoil XMMHH IPUMEPOM TAKHX IIPOILECCOB
MOJKEeT CAYMXHUThL OJIOK peaKkIui, XapaKTepHU3YIOIHUX, Ha-
ImpuMep, CBOMCTBA MEeTAJIJIOB.

1. BazaumogeiicTBHE IIEJIOYHBIX H IETOYHO3EMeJIbHBIX
MEeTaJLJIOB ¢ Bojoi (puc. 96):

2Na + 2H,0 = 2NaOH + H,T,
Ca + 2H,0 = Ca(OH), + H,T.

2. BgauMmogeiicTBHe METAJIJIOB C pPacTBOpPaMH KHCIOT

(puc. 97):
Zn + 2HCI1 = ZnCl, + H,T.

2o
=



Puc. 95. Paznoskenune nmepokcusa so- Puce. 96. BzaumopeiicTsue
Iopoja IIpM BHECEHWW KaTaJlW3aTo-  HATPHA C BOAOH, B KOTOPYIO
pa — okcuzaa maprasiua (IV) pobasiaeH denondrament

3. BaaumogeiicTBe MeTaJIJIOB € pacTBOpPaMH coJieil
(puc. 98):

Fe + CuSO, = Cu + FeSO,.

4. Memannomepmun — BbITeCHeHUe DoJlee AaKTHBHBI-
MH MeTajlJlaMHi MeHee aKTUBHBIX U3 UX OKCHIOB (puc. 99):
2Al + Fe, 04 = Al,05 + 2Fe.

B oprasnyeckoil XMMuM, IpeIMETOM U3YUYEHNUS KOTOPOI

ABJIAIOTCH He IIPOCTHIE BeIlleCTBa, a COEJUHEHU s, PeaKI U
3aMellleHUs HMeloT cBoio cuenudury. Hanpumep, HUTpPO-

Ca Mg Zn Cu

Brigenusmasica

o]
%
5 .
RT3, PactBOp Pacrsop
cyabara cyabdara
menu (11) xemesa (1I)

Puc. 97. OrHOmenume cossiHOIM
KHCJIOTH K PA3JHYHbIM METam- Puc. 98. Peakmusa 3aMenieHus
Jam MeIH B €€ pacTBOpe KeJIe30M
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Puc. 99. AnoMmuHOTEDMHUA Pue. 100. O6pa3oBanue ocaj-

ka momuna ceuHua (II) B pe-
3yJBTATE PpeaKkui obMeHa

BaHUe OeH30J1a — peaKIid, KoTopas npejliecTBYeT IoJIy-
YeHHWI0 aHHUJIHHA:

CgH, + HNOg — CGH,NO, + H,0.

Peaxuuu o0MeHa — 3TO PeaKI[MH, B KOTOPBIX ABA
CJIOXKHBIX BelllecTBa OOMEeHHMBAIOTCA CBOMMH CO-
CTABHBIMY YaCTAMMH.

ITH peakIuH XapaKTepH3YyIOT CBOMCTBA B IIEPBYIO OYe-
pellb 3JIeKTPOJHUTOB M B PACTBOPaX IIPOTEKAIOT IO IPABUTY
BeproJiie, T. e. MOAbKO 6 MOM caywae, ecil 8 pe3yabma-
me obpasyemcsa ocadok, za3 uau maroduccoyuupyrouiee
seujecmeo (Hanpumep, 600a).

1. Tak, B peayJabTare peakIiu oOMeHa MeXKJy pacTBopa-
MU MOoAuAA HATpusA U HUTpaTa cBuHIa (II) obpasyercs kpa-
CHBBIH 30JIOTHCTO-3KEITHIH ocafok wuoguza csunia (II)
(puc. 100):

2Nal + Pb(NO,), = Pbl,{ + 2NaNOs,
Pb2* + 21~ = Pbl,.

2. Ecau B pacTBOP KHMCJIOTHI IPUJIHTE PACTBOP, COAEpIKa-
it KapboHaT-uoH, TO MOKHO 3aMeTHUThL O0pasoBaHMe rasa:

Na,CO, + 2HCl = 2NaCl + CO,T + H,0,
2H* + CO%~ = H,0 + CO,T.

gz



3. Ecniu k¥ pacTBOpPY IIENOYH MOOABHTHL HECKOJBKO Ka-
nens (enondransenHa (OKpacka cTaHeT MaJUHOBOI), a 3a-
TeM IPHUJIHTL KHCJIOTHI, PACTBOP ODECIIBEeTHTCHA, TaK Kak
TIPOU30MIET peaKyusa HeUmpanu3ayuu:

KOH + HNO; = KNO,; + H,0,
OH--"4 H* =  H;0;
cpega cpena cpena
areJIouHad KHCJI0THadA HeﬁTpaJILHaH

CH,COOH + NaOH —> CH,COONa + H,0,
CH,COOH + OH- —> CH,CO0- + H,0.

Beiienenue UM norjionjeHue
TEeIJIOTHI

Peaxknuu, nporekarmwlnue ¢ BbIJeJIEeHHEM TeILIO-
TEI, HA3LIBAIOT 9K30TEPMHUYCCKHMH.

YHacTHBIM caydaeM 9K-
30TEPMHUYECKHX Pearmui
ABJIAIOTCA peaKIUU rope-
HUA — 3K30TepMHYECKHe pe-
aKIOHH, OPOTeKAalIUue ¢ BbI-
nesneHueM cBeta (puc. 101):

2Mg + 0, = 2MgO + @,
CH, + 20, =CO0, + 2H,0 + Q.

Muorme peaknum coenm-
HeHUsA OPOTEKAIOT C BhIIeJe-
HHUEM TeIlJIOTEI.

H3BecTHBEIM BaM MCKJIIIO-
YeHHWeM HABJIAeTCA peaKiud
COeHHEeHUA a30Ta ¢ KHUCJIO-
ponoM B okcupg azora (II), xo-
TOpad IPOTEKaeT C MOTJI0IIe-
HHEM TeILJIOTHI:

N, + 0, =2 2NO - Q. Puc. 101. Toperne maruus
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Peaxuumn, mpoTeKammiie ¢ IOTJIOIEHHEM TEILI0-

ThI, HA3bIBAIOT IHAOTePMHUYECKHMHM.

R el T T Y i T R s

CnemoBaTenbHO, peakmus cHHTe3a okxcumaa aszora (II)
OTHOCHUTCH K 3H/IOTEPMHUYECKHM PeaKI[HUIAM.

Peakunuu paznoxenusa (XUMHUYECKHEe AHTOHMMBI peak-
OUAM COeJUHEHHA), 3a HeOOJBIIHUM HCKJIIOUeHHeM, ABJIA-
IOTCA DHAOTEPMHAYECKIMHA.

Hanpumep, 00XHUI m3BecTHAKA — 32HAOTepMHUYecKasd
peaKmuA:

CxeMaTUYHO 9K30- ¥ 3HIO0TEPMHUUYECKHEe PeaKIIiU IIpej-
cTaBJeHbl HA pucyHke 102.

o

CsdA B pe3dyJjibTare XAMUAYECKOH PeaKIun, Ha3blBa-

-
’ TennoTy, KOTOpad BBIAEJNAETCA UJIU IIOIJIOLIAeT- T
IOT TenJ0BBIM 3(hpexToM.

S

%
XyuMudyecKre ypaBHeHHA, B KOTOPBIX YKasaH
TENJI0BOH 3(hdeKT peakIuy, HA3bIBAIOT TEPMOXH- |

MUYECKHMH. L

HanpuMep, ropeHHe yrjiepoja B KUCJIOPOoJe — 3K30Tep-
mMudecKuil npomecc. Termnosoi ahheKT peakKIHHd COCTABIIA-
eT 410 x>k /MOub:

C+0,=C0, + 410 x]J[:x.
IlermapupoBaHMe 3TaAHA — PeaKIus SHIOTepMHYecKasd,
eé TepMOXHMMHYECKOe YPaBHEeHNe UMeeT BHJ:
C,H,— C,H, + H, — 207 x[Ix.
ITousaTHO, 4TO ecinu peakiusa cuHTe3a oKcHujaa azora (II)
9HJOTepMHYECKasda, TO ero pasnomeﬂne — 9K30TepMH4Ye-

CKUIi IIpoIlecc ¢ TeM Ke 110 BeJIMUMHE, HO OOpaTHBIM I10 3Ha-
Ky TenaoBEIM adheKToM:

N, + 0, = 2NO — 90 x[l>x,
2NO = N, + 0, + 90 x]Ix.
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OK30TepMUYECKAHA DHj0TepMHUYECKAS

peaxIuA peaxknus
—
| T | —— —— —
Tenyora ~#==| ~ — | == Tenmuora TemmoTa = <= Temrora

~f— U e i —
\ /N
Tenora Tennora

a) 0)

Puc. 102. Cxemarnusoe nzobpaskeHue peakui: @ — 3K30TEpMHAYe-
CKOIf; 6 — DHIOTEePMHYECKOH

B peasibHBIX YCIIOBUSAX 9TH B3AUMHO IIPOTHUBOIOJIOMKHEIE
NPOLECChI IIPOTEKAIOT OJHOBPEMEHHO.

IToxpobHee Takwme peakKIMu MBI OyJeM pacCMATPHBATH
B § 16, kak u apyrue KiaaccupHUKaAMNKM XHUMHUYECKUX peak-
LHI: [I0 HMCIOJIB30BAHHMIO KaTajJM3aTopa, IO H3MEeHEHHIO
cTeneHell OKMCJIEeHUS 3JIEeMEHTOB, 00pa3yoIUX BellecTBa,

u ap.
XuMHUUecKHe PeaKIUH CJIeAyeT OTIHYaTh OT ANEPHBIX
peaR]IHfI — NIPpOIecCOB IIpeBpallleHHudA aTOMHbBIX sfAep B

pe3yabTaTe UX B3aMMOAEHCTBHUA C APYTHMH SAPAMH HJIHA
JJIeMeHTaApHBIMHK duacTHIllaM¥. HamnmpuMmep, mpeBpalmesnue
ATIOMHWHHS B MArHHH:

2TAl + JH = #4Mg + §He.

1. Peaknuu coeguHenuda. 2. Peaknum coequmHeHHA,
NPOTEeKAINHe TPH MPOM3BOACTBE CEPHOH KHCIOTHI.
3. Peaxkuuu mnpucoeIMHEHHHA, XapaKTepH3YIOIIHe
cBoMcTBa aTHiIeHA. 4. Peaxnuu pazmoxenusn. 5. [Tony-
JeHHe KHcIopoaa B jgabdopatopun. 6. Peakuuu zame-
meHuA. 7. Peakuuu szaMelneHusi, XapakKTepH3yIOIIHe
cROlicTBA MeTaJ 0B, 8. Peakuuu oomena. 9. [Ipauno
Beproane. 10. 9k30- M 3HIOTEPMHYECKHE PEaKI[HH.
11. Tenxosoii acdhderT xumMuueckux peaxuuit. Tepmo-
XHMHUYeCKHe YPaBHEeHH .
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@ 000000000 PROCEOPOOOODODOOOORROEPOOORROOOROIOOONODOORY
1. Ha xaxue THOBI /AT PEaKIHH M0 NMPH3HAKY «COCTAB M
YHCJO PpeareHTOB MW TNPOAYKTOB peaxkuuu»? I[Ipusepure
TpUMephl YPaBHEHHH peakKIUi Kaxa0ro TUIIA.

2. Yro rakoe peaknuu coegquHeHuA? C KAKHM TeIJIOBBIM 3¢-
dexrom onu mporexarT? IIpuBenuTe IpUMepsl YpaBHEHHH
peaxknuii coeilHHEHUA.

3. Yro Taxkoe peaknuu pasnoixeHua? C KAKHUM TENIOBEIM (-
dexrom onu nporexarr? IIpuBeguTe NMpUMephH ypaBHEHHI
peaxuil pasyio;KeHHd.

4. Yem xapaKTepU3YIOTCH PEAKIIUU 3aMelleHHA?! 3amuIInuTe
070K ypaBHEHHI peaKnuil 3aMelleHHs, XapaKTepHU3YIOIIHX
CBOMCTBA I'aJIOI'eHOB.

5. Chopmynupyiite npasmio Beprosne. IlpounmocTpupyiite
€ro YpaBHEHHAMH DPEaKIlHii: a) AJA MypPaBbMHON KHCJIOTHI;
0) o715 CepHOM KHUCJIOTHI.

6. 3anuImUTe TePMOXMMHUECKOEe YDAaBHEHHEe DeaKIHH Trope-
HHA MeTaHa, ecJH M3BecTHO, YTO IpPH cropaHuu 5,6 g atoro
rasa (H. y.) Beigenserca 225 k& TemnjioThl.

7. IIpu coeguraenny 18 r aTIOMHHUA B KMCJIOPOJE BEIEIAETCA
547 x>k Tennorel. CocTaBbTe TEPMOXHMHYECKOE YPABHEHHE
39TOU peakLuu.

8. IIpu cropauuu 7 r arunesa soiaendercsa 350 kJl»x Tennorer.
Onpegenure Ter1oBoi a(pdeKT peakIHH.

9. Tepmoxumnqecmoe YpaBHeHHE PeaKIUHU IIOJIHOI'O CropaHud
aneTHJieHa.:

2C,H, + 50, —> 4CO, + 2H,0 + 2610 .

BrrunciauTe KOJIHUYECTBO TEIIOTHI, KOTOPas BhIAENAETCH IIPH
cropauuu 1,12 1 anernnena (H. y.).

*e

§ CkopocTs
_ﬁ XUMHUUYECKOU peaKIuu

MzBecTHO, YTO OJHU XUMHUECKHE PEAKI[HH IIPOTEKAIOT
3a JOJIM CeKYHIBI, IPYTHE XK€ — 3a MHUHYTBI, 4achl, JHH.
Hampumep, IpakTHYeCKXM MIHOBEHHO HIPOTEKAIOT peak-
MU, KOTOPBIE CONMPOBOKAAIOTCA B3PLEIBOM: I'OpeHHe IMOpo-
Xa, BOCIJaMeHeHHe ropdeil cMecH B JBHUTraTejie BHYTPeH-
Hero cropaHusa asromobuins. IIpH camBaHMH pPacTBOPOB
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xjopuja 6apus ¥ CepHO KHMCJIOTH MI'HOBEeHHO o0pasyeTcs
OeJiblii ocaloK cyib(aTa Gapus:

BaCl, + H,S0, = BaSO,{ + 2HCI.

HaobGopor, xopposusa :xeiesa (pkaBiieHHe) HIET Tak
MeIJeHHO, YTO YBUAETH €€ IIPOJAYKT MOYKHO JUIIE 10 HCTe-
YeHUH OJIUTEeILHOTIO BPeMeHH.

OnHa ¥ Ta JKe peakIusa MOMKEeT B OJHHUX YCJIOBUAX IIPO-
TeKaTh OBICTPO, a B IPYrux — MeajaeHHo. Hanmpumep, mipo-
mecc OKHCJIeHHUSA cepedpa MM MeOH Ha BO3AyXe TAHeETCA
rofaMu, a B IPHCYTCTBHM 030HA MPOXOAUT UPE3BBIUANHO
OBICTPO.

YT0o0BI XapaKTepu30BaTh OLICTPOTY NPOTEKAHUA XUMU-
YecKoil peaKIWU, UCIOJb3yIOT NOHATHE «CKOPOCTb XUMH-~
YyecKOoH peaknuu» (eé 0003HAYAIOT JIATHUHCKOH OYVKBOH V).

HHEe KOHIEHTPAIMH OJHOTO M3 PEATHPYIOIINUX Be-
oI1ecTB MJIKM OJHOI'O U3 IIPOAYKTOB peaKIluH B €11~
HUIY BpEMEHH.

’ CKopocTh XMMHYECKOH peaKiMu — 5TO U3MeHe-

CKOpOCTB peakIliy MOKHO HaliTH 110 (popmyie
Cc,-C
2 1 + AC

v=4=£ —
t,— 1, At’

rge C; u C, — MOJApPHBIE KOHIEHTPAIIMHU PEATrUpYIOIIHNX
uan o0pas3yloIIMUXcs BEIleCTB COOTBETCTBEHHO B MOMEHT
BpeMeHH ¢, U t,. Ecim cKopocTh peakuu XapaKTepHUayIoT

M3MeHeHHeM MOJIAPHON KOHIEHTPALIUN MCXOAHbIX (pearu-
pywoimux) BeutecTs, To C, < C; (KOHIEHTpaluA MCXOJAHOI0
BelllecTBa yObIBAET MO Mepe MPOTeKaHWsA peaknuu)., Tak
KaK CKOPOCTL PEAKIINU HMeeT IMOJOXKUTE/IbHOe 3HaUueHue,
nepen ApoObI0 ClleAyeT MOCTABUTL 3HAK « MUHYC». IIpH om-
peleleHUU CKOPOCTH peaKIHW N0 BO3pacTaoIneidl KOH-
HeHTpaIuy 00pas3yIIHUXCsA BEINeCTB BeJHWUYHHA APosH %
OyIeT IMOJI0KHUTEeIbHOM.

KoanuecTBo BemecTBa (MOJIB) B eIHHUIE 00BEMA, KAK BbI
IIOMHHTE, HA3bIBAIOT MOLAPHOU KOHYeHmpayuel Bele-

crea. Eé usmepAroT B MOJb /1 (KMOAb/M3, MMonb/ma). Tak
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KaK BpeMs HM3MepsIT B CeKyHIax (MUHYyTax, dacax), TO
eIUHHUILbI CKOPOCTH XHMMHYECKOH peaKnmuu: 1 mMouan/(y-c);
1 kmosb /(M3 « MUH) 1 T. 1.

CienoBaTenbHO, 4YTOOBI OIpENEeUTh, C KAaKOH CKOpO-
CTBIO IIPOTEKAET XUMHUeCKad peaKIudA, HYKHO 3HATH:

a) KaKoe KOJIMYecTBO BellecTBa (MoJib) obpasyerca (Huis
OPOAYKTA PEeaKIHH) UK pacxoayeTrcs (1A MCXOTHOTO Be-
IIeCTBA);

0) 3a KaKoe BpeMs# IIPOUCXOIUT 3TOT IPOIIECC;

B) B KAKOM 00'b€Me IIPOTeKaeT peaKkius.

3HaHMe CKOpOCTell XMMHUUYECKUX PeakIiUuii uMeeT O4YeHb
OoJBIIOE IPAKTHUYECKOEe W HAYUHOe 3HaueHHe. Hanpumep,
B XHMHYECKOH NPOMBIIIJEHHOCTH OT CKODOCTH XWMHUYEe-
CKOH peaKIMU 3aBUCAT padMepbl, IPOU3BOJHUTEIbLHOCTD all-
IapaToB, KOJIMYEeCTBO BEIPA0aTBIBAEMOrO IIPOAYKTA M B KO-
HEUYHOM CUéTe 3apIiaTa paboTHHKOB U ce0eCTOMMOCTE IPO-
OYKITHH.

Paszgen xuMuu, U3y4awIUi CKOPOCTh XUMHYECKHX pe-
AKIIUHA, HA3LIBAIOT XUMUYECKOU KUuHemukol. 3Has eé
3aKOHBI, YEJIOBEK II0JIYIAET BO3MOMKHOCTE YIPaBJIATH CKO-
POCTBIO XMMHUUYECKHX ITPOIIECCOB.

IIpu paccMoTpeHHHM BOIIpoCa O CKOPOCTH peaKIuu He-
00X0AMMO MOMHHTB, YTO PEAKIHH HeJISAT Ha IOMOTreHHBbIe
W reTeporeHHBIE.

(Pealm,nn, KOTOpbie NpOTEeKalT B OJHOPOSHOH
9 cpele (HET MOBEPXHOCTH pasiesia MeIy pearu-
PYIOIIUMH BellecTBaMH), HAIIPAMED B CMeCH ra-
30B WJIH B pacTBOpax, HA3hIBAIOT ITOMOIeHHBIMH
(oT rpeu. «roMo» — paBHBEI, O,I[PIHaROBbIH)

e

T

OPOTEKAOT MeKAY BeIleCTBAMH B HEOJHOPOIHOMH
cpezie (ecTh MOBEPXHOCTL pasfieia Mexay pearupy-
OIUMHE BemecTBaMu). Hanpumep, Ha NOBEPXHO-
CTH COIIPHKOCHOBEHHA TBEP/IOTO BEIIIECTBA U MU~
KOCTH, Ia3a U JKHUJIKOCTH, TBED/IOr0o BelllecTBa | ra-
Lsa u T. 4. (OT rped. «reTepo» — pPas3HBIM, IPYTOI).

—
’ PE’TEpOPEHHLMH HAa3bIBAIOT pPeaKnuH, KOTOphIe

TR

R T B e e T e e e e e T e
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[laHHOEe BEBIIlle onpenesie-
HHe CKOPOCTH XHMHUYECKOMH
peaKnuu ¥ COOTBETCTBYIO-
miad eMy (hopMynia crupasef-
JIHUBBI TOJBLKO IJIA TOMOTEH-
HBIX XMMHYECKHUX PeaKiiui,

Ecnm xummnyeckas peak-
nus TreTeporeHHAas, TO OHA
MOKET HJATH TOJLKO Ha I0-
BEDXHOCTH pasnejia pearu-
PYIOINKUX BelmecTB. B 3Tom
caydae CKOPOCThR XHMHUe-
CKOH peaknuu Oyaer ompe-
JensiThbCs IJIOMIaAbI0  IIO-
BEPXHOCTH COIPHKOCHOBE-
HUA  pearupymoiux  Be-
miectB. CiremoBaTensHO, NI
reTePOTEeHHBIX PEeaKIUil Of-
HHM H3 (axTopoB, ompemne-
JAKIIUX CKOPOCTh XUMHYe-
CKOH peakIuM, dABJIseTCH
BeJIMUMHA Naowadu nosepx-

Puc. 103. 3aBuUCHMOCTL CKO-
POCTH XHMHYECKOH peakiluH
OT ILIOINALM COIPHUKOCHOBE-
Hocmu CONPUKOCHOBEHUA HUS pearupyIINX BellecTB

peazupyouiux 6euLeCma.

YuaureiBag aTO0T (aKTOp
M3MEHEeHHA CKOPOCTH XHMHYECKUX peakInuii, Ha XUMH-
YeCKOM IIPOH3BOJICTBE OYEHb YACTO IIPOBOAATCH XUMHUUYe-
CKHEe PeaKIluH B «KUIAIEeM cJaoe». TBEPIOoe BellecTBO AIA
ATOM IeNnu APodAT, M3MEeTbYAIOT MOYTH IO COCTOAHHUA IIbI-
JIH, a 3aTeM 4epe3 Hero IPONyCcKAaloT CHHU3Y BTOPOe BellecT-
BO, Kak mpaBmio, ras. IIpoxoxxgeHune ero uepes Menko-
pasapo0ieHHOe TBEPIOE BEIIECTBO-PEATEHT COIPOBOK AT~
cA WUIIIO3Uel KuleHuda. Hampumep, B «KHOANIEM CJIoOe»
OCYIIECTBIAIT OOMXHI MeJKO H3MEeJIbYEHHOTO CepPHOTO
KOJYyeJaHa IPH NPOH3BOACTBE CEPHOM KHCJOTHI MU Kpe-
KHUHI He)TenpoagyKTOB.

3aBUCHMOCTbH CKOPDOCTH I'eTePOIeHHOM PeaKIIuU OT BeJIH-
YMHBI MOBEPXHOCTH CONPHUKOCHOBEHUHA PearupyIoliUX Be-
OIeCTB MOXXHO MPOCJEeJUTEL B ONBITE, H300pakEHHOM Ha PU-
cyHke 103. B xuMHYecKre cTaKaHbl HAJTHUTHL OJUHAKOBEIE
O0BEMBI COJSAHON KHCIOTHl OJMHAKOBOH KOHIIEHTDALUH.
Ha yacoBbIX CTEKJIAX HAXOAMTCA MPAMOP OJHHAKOBOMH Mac-
CBI: JIJIf IIEPBOT'O ONbITA KYCOYEK, JJIA BTOPOT0 — IIOPOIIOK.
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HerpyaHo y6enuThcA, UTO B3aUMOelicTBHEe IIOPOIIKa Mpa-
MOpa € KHCJIOTOH IIpOTeKaeT TIopasfo JHepruuyHee, YeM
B3aMMOJIeiCTBHE KYyCOUKA MpaMopa ¢ HeH.

CKOpOCTh XMMHUYECKHX PEAKIUH 3aBHCHT OT npupodsl
peazupyoujux eeu,ecmsa.

Ha pucynke 104 mokasaHO B3aUMOJeMCTBHE IBYX Ie-
JIOYHBIX METAJJIOB — JIUTHA W Kajausa — ¢ Bojgoil. Kanmii
B3aMMOeiiCTBYET C BOZOM OUeHb OYPHO X HACTOJBKO dHED-
rMYHO, YTO Jayke BOCIJIaMeHfdeTcd, a ¢ JIHTHEeM peaKIlHa
IPOTEKaeT MeIJIeHHee.

B KauecTBe ApPYroro mpmMepa MOKHO NPHBECTH peak-
UM OKHCJEeHHus cepedpa KHCJIOPOAOM H 030HOM: IepBafd
HOET MeIJIeHHO, BTOpas NpoTeKaeT HOUYTH MIHOBEHHO.

BiusgHNWe IPUPOALI BEIleCTB HA CKOPOCTh XMMHYECKHX
peaKnuii O4YeHb BEJIUKO.

Hanpumep, mpomecc IIpeBpallleHWsA TpaHUTa B IJIMHY,
TaK HAa3bIBA€MOE BhIBETPHUBAHME I'OPHBIX IIOPOMA, IPOTEKaeT
Ha MpPOTAKeHNH Teicadeernii. [Ipupoaa 6yTELIOYHOTO HITHA
OKOHHOI'O CTeKJia, MOJHITHJeHAa U JPYTUX BellecTB, CO3-
IAaHHBIX YeJI0BEKOM, TAK0OBa, YTO 9THU BelleCTBA MPaKTHYe-
CKM He pasjaraloTcs HWJIA pasjaraloTca B OKpPYyKaromein
cpejle Ype3BBIUAMHO MeJJIeHHO. BOT 1 IPpUXOAUTCS YeoBe-
Ky HaXOJAWUTH CIIOCOGBI UX YTHJIM3AIMK, HAlIpUMED CIKUTaTh
MOJMITHUIICH U APYroi mycop. Y kaxk MyApo pacniopsiguIach
IPUPOJia, KOT/ia IIpeaycMoTpesa AJs YeJoBeKa U O0JIbIInH-
CTBA JXUBOTHLIX B KaueCTBE TPAHCIOPTHPYIOIIEro KHCJIO-
PO BelljecTBa IreMOrJI00MH KPOBH, KOTOPBIHA yiKe IIPH KOM-
HATHOU TeMIepaType CIIocobeH COeJUHATHCH ¢ KHUCI0POOM
BO3IYXa CO 3HAYHUTENBHOH CKOPOCTLIO, a CJIeJOBATEJIbHO,
1 OBICTPO IOCTABIATE €TI0 U3 JIETKUX B TKaHH.

Puec. 104, 3aBucUMOCTE CKOPOCTH XMMHYECKOH peaKIuy OT HPHPO-
Bl PEATHPYIOIIUX BEIecTB: Kalduil (a) B3AaMMOJEHCTBYET ¢ BOIOH
foJiee 3HEPru4yHO, YeM JATHH (0)
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Emé omauM BaskKHeHIIWM (PaKTOpOM, BJIUAIIIAM Ha
CKOPOCTh XHMMHYECKOH peakIVH, ABJIAETCHA KOHUeHmpa-
YUA peazupyrowux eeu,ecms.

IIpopesiaeM ONBIT, MOKA3LIBAIOIIHI aT0 Bausuue. Halb-
€M B TPH NIPOOHPKH PACTBOP THOCYIb(MhAaTa HATPHUA, U3BECT-
HOro B (hoTorpadum moj HasBaHHeM (GUKCAXK: B IEPBYIO
OpOOUPKY — 3 MJI, BO BTOPYIO — 2 MJI ¥ B TPETBIO — 1 MJI.
3areM NpUIBLEM BO Bce IPOOMPKH BOALI TAK, YTOOH YPOBEHb
PacTBOPOB B HUX CTaJl OAMHAKOBBIM — 5 MJI, T. €. B IIEPBYIO
IPOOHMPKY HPHUIBEM 2 MJI BOABI, BO BTOPYIO — 3 MJ, a B
TpeTbio — 4 MJI.

[TonsaTHO, uTo HaubGoibLIell GyJeT KOHIEHTpPAI[HA pac-
TBOpa THOCYyJab(aTa B IepBOii NpoOHPKe, a HAMMEHbIITeiT —
B TpeThei. Teneps GbICTPO NIPHUILEM B KaMK/AYI0 IPOOHPKY
(HayuHasA ¢ TpeThbeiil) Mo 2 MJI pacTBOpa CEePHOI KHUCJIOTHI U
TIPOCJIeIUM, B KAKOM U3 HUX paHbIIEe BCero 0yaeT BHIIALATE
ocaJoK cepkl. Pansine Bcero on o6pasyercs TaM, rae BBIIIE
KOHIIeHTPalusa THOCYJIb¢aTa HATPHUA, T. €. B IEePBOU Npo-
6upKe. 9TO U NOHATHO. BeJb /IS XUMHYECKOr'0 B3AMMO-
NefiCTBUSA CePHOM KHCIOTHL ¥ THOCYIb(hAaTa HATPUS HE06XO0-
AUMO, YTOOBI YaCTHYKHU (MOHBI), U3 KOTOPLIX OHH COCTOST,
CTOJIKHYJINCh. YeM GoJiblile YUCIO CTOJKHOBEHUI, TeM ObI-
CTpee IPOTEeKaeT peaKIUA. A UHCIO CTOJKHOBEHUH TeM
Gosibiie, uem GoJIbllle KOHIEHTPALMSA Pearupyiol(UX Be-
ImecTB, T. €. KOJHYeCTBa BEIIeCcTB, MWW MAaCChl 3THX
BeIlecTB B eMUHHIlE 00bEMa.

3aBUCHMOCTH CKOPOCTH XMMUYECKOIT peaKIIHH OT TeMIIe-
PaTypEL onpesesigeTca npasusom Banm-I'ogga (1884):

Opu U3MEeHEHUH (IMOBBIMIEHUH WUV IMOHUIKEHUH)

é Temneparypsl Ha Kasxasie 10 °C ckopocTs peak-
IHH COOTBETCTBEHHO M3MeHdAeTCcA (YBeJIUUYUBALT-
cf WK yMeHblllaeTcd) B 2—4 paaa.

B T T B

Brnepsrie B ucropun . X. Baur-T'oddy 6bi1a BpyueHa
HoGenesckasa npemus no xumun (1901).
BzaumopeiicTBus Bogopoaa u KMcCI0poaa

2H, + 0,=2H,0
IIPY KOMHATHOH TeMIIepaType IOUYTH He IPOUCXOAUT — TaK
Masia cKkopocTek peakuuu. ITpu 500 °C sra peaknua npore-
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kaer Bcero 3a H0 muH, a npu 700 °C oHa IPOUCXOAUT IIOYUTH
MI'HOBEHHO.

Marematruueckn npaBujo Baut-T'opda omuceisaerTcs

craenyoei GopMyaon:

v2 — vl . vY 10 5
rge v; U Uy, — CKOPOCTH XMMHUYECKOH DeakIlW COOTBET-
CTBEHHO IIPH TeMIepaType t; u t,; Y — TeMIlepaTypPHBIA KO-
a(hdHUIIMEHT, KOTOPHIA MOKAa3bIBaeT, BO CKOJBKO Pa3 yBeJIHn-
YUTCA CKOPOCTh XWMHUECKOH peaKIUHd C IMNOBBIIIEHUEM
TeMIIepaTyphl pearupyooinux semiects Ha 10 °C.

IIpasuno Baut-T'ohda aABaAercs NIPHUOJIMKEHHBIM H
IPUMEHAeTCA JUMIb AJ OPUEeHTHPOBOYHOM OIEHKH BJIMS-
HHUS TeMIepaTyphl Ha CKOPOCThH peaKmuu. ITy 3aBUCH-
MOCTB TaKKe JIETKO IIPOBEPHUTH OIBITHBEIM IIYTEM.

HanpéM B TpHM XMMHUYECKHMX CTAKAHA OJWHAKOBBEIE 00b-
MBI pacTBOpa THOCYIb(aTa HaTpus. OqUHAKOBBEIE 00BEMBI
PacTBOPOB CepHOIl KHCJIOTHI, KOTOPble MLl OTHOBPEMEHHO
fymeM IpPUIMBATH B 5TH XUMHUYECKHE CTAKaHBI M3 TPEX
npobUpOK, HarpeeM JI0 PA3HBIX TEMIIEPATYP: B IIEPBOM IIPO-
fUpKe OCTABUM PacTBOP KOMHATHOI TeMIIepaTyphl (0OKOJO
20 °C); sropyio npo6upky HarpeeM z0 40 °C, a TpeTsio npo-
oupky Harpeem no 70 °C. HerpyaHo 3aMeTHUTh, 9TO BHaYaJe
IIOMYyTHEeT PACTBOD THOCyJbdaTa HATPUA, K KOTOPOMY
INPUJIHIA CAMBIM TOPAYHIl PACTBOP CEPHOM KHCJOTHI, IO~
TOM — TEeNJABbIHA 1, HaKOHEeI[, pACTBOP THOCYIb(paTra HATPUSA,
K KOTOPOMY HPHJHJHA PACTBOD CEPHOI KMCJIOTBI KOMHAT-
HOH TeMIlepaTyphl.

CropocTs XMMHYECKOW peaKIuH 3aBUCUT TaKKe OT
yuacmus 6 Hell kamaau3amopa.

O6paTuMes K yiKe 3HAKOMOMY BaM OIIBITY Pas3JIOKeHUA
IIePOKCH A BOLOPOIA.

I[Ipunsém B npobupKy HeEMHOTO 3% -r0 pacTBOpa IEePOK-
cuza Bogopona H,0, 1 mogorpeem ero. Buecém B IPOOHUPKY
¢ MEepoKCHIOM BOAOPOAa TJEINYI0 JIYYMHKY — OHAa He
BCIIBIXHET, IIOTOMY 4YTO PeaKIUA PasjlodKeHHdA IepoKcHIa
BOJIOPOa NPOTEKaeT TAK MeAJIeHHO, 4TO 00pasyolnerocs
HeBGOIBIIIOr0 KOJHYecTBa KHCI0POJa HEeAOCTATOUHO, YTOObI
ero 06Hapy:KuTh. Tenepbs BHecéM B IPOOMPKY HEMHOI'O IO~
pomka okcuga maprasna (IV) MnO, u 3amerum, 4TO Hava-
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Jiock OypHOe BblJeJIeHue ra3a, a BHECEHHAA B IPOOUPKY TJiIe-
[oIras JyYnHKa ApKO BenbixHeT (puc. 105).

Oxcupx mapranna (IV) ysenuuuBaeT cKOpocTh peaKIIMH
Pa3JIOKeHHs IepOoKCHIa BOAOpoAa Bo MHOro pas. Cam xe
okcuy maprasna (IV) mo okoHUaHHM peakI[UH OCTAETCHA B
TAKOM JKe KOJIMUeCTBe, B KAKOM ObLJI B3AT B eé Hayaye. Ok-
cug mapraana (IV) asiserca xaTaausaTopoM pasyioKeHHA
IepoKCHIAa BOIOPOA.

- e
BemiecTBa, KOTOpBIE N3MEHAIOT CKOPOCThL XUMH-
YeCKOH peaKIIMHM, OCTAaBAsACh K KOHIY eé Hems-

MEeHHBIMHU, HA3BIBAIOT KATAJAU3ATOPAMH.
& _ EnoL /

U S A

p "y

ITpouecc M3MeHeHMA CKOPOCTH XHMHMUYECKHX pe- |
é aKIUH ¢ MOMOIIBIO KATAIHM3aTOPa HA3bIBAIOT Ka- |
TAJHU30M, & peaKIuH, HAYIIHEe ¢ yIacTHeM KaTa-
JIN3aTOPa, — KaTAJIHTHIECKHMH.

AN R A T e e T

ITpu fobaBIeHNH KAaTAIU3aTOPOB B CMeCh PeareHTOB CKO-
POCTh XMMHUUYECKOH PeaKluu YBeJIHWYHBAETCH B AECATKH U
COTHH pa3, HO B UTOTe PeaKIIUM CAMU KATAJIU3ATOPHI OCTA-
OTCSA HEM3MEHHBIMH.

OnHuM U3 DepBBIX HCCIeAOBATeNIell KaTaaiusa 6BLI pyc-
cknii xuMHK I'.W.Tecc, onybauxosasmmiti B 1831r.
CTaThIO, COAEPIKaHNe KOTOPOH AOCTATOYHO IIOJHO OTpaske-
HO B e€ HazBaHuu: «O cBolicTBe BecbMa MeJIKO pa3fpobiieH-

Puc. 105. PaanoxeHue NepoKcHAA BOJOPOAA C HCIOIb30BAHHEM
okcuga mapraumna (IV)




HOM [JATUHBI CIOCOOCTBOBATHL COEAMHEHHIO KHCJIOPOJAa
¢ BOZOPOIOM H O ILJIOTHOCTH ILIATHHBI» .

IInartuHa, npuMeHAeMas B XUMHYECKOW IIPOMBIIILIEH-
HOCTHA M B HamboJiee OTBETCTBEHHBIX CIydYasx, ABJIAETCH
KaTaJu3aToOPOM JOPOTMM, HO YaCTO IIPOCTO HE3aMEeHUMBIM.
Hampumep, ¢ MOMOIIBI0 IIIATHHOBOIO KaTaiusaropa ame-
PUKAHCKHUM M AINOHCKHM aBTOMOOHUIECTPOUTEJIAM yJaloCh
OOOUTHCA MOYTH IIOJHOTO CTOPaHUs TOIJIMBA B ABUraTeJIAX
aBTOMOOMIeT, UTO, B CBOIO OUepeb, Pe3K0 YMEeHbUIUJIO CO-
Jep:KaHue BpeJHbIX NpUMeceil B BLIXJOMHBIX rasax 1 clie-
Jajo uume armocdepy Takux OOJNBIINX ropoAos, Kak To-
xuo u Heio-Mopk u ap.

CJI0OBO «KaTalu3» B IIePEeBOJe ¢ I'PEYECKOr0 O3HadaeT
«paspymerue». C IOMOMBI0 KaTaau3a MPOMCXOAUT Kak
Obl paspylieHHe IJUHHOTO IYTH, KOTOPBIM MIPEeACTOSANO
IIPOMTH BEI[eCTBAM, BCTYIIMBIIIHM B PEAKITHIO.

KaranuszaTopbl OUYeHb INHMPOKO HCIOJBL3YIOT B XHMHUYe-
CKOH IPOMBINILIEHHOCTHA, TAK KaK OHH IIO3BOJSAIOT MOBHI-
CHUTH IPOM3BOAUTEJIHHOCTE MHOTMX XHMHUYECKUX IIPOILeC-
COB, YMEHBIIUTH CTOMMOCTH XMMHMYECKOW ammnaparypsl,
cIenaTh IPOM3BOJCTBO JKOJOTHYECKH OoJjiee UHCTBIM H
SKOHOMHYECKH BBITOJHBIM.

YesioBeK u3aBHA HAOIIOHAN JeiicTBHe KaTaJIM3aTOPOB
Oposkenns npu o6pasoBaHMM BHUHA M YKCyca U3 BUHOTDal-
HOI'O COKA MJIH APOXKsKell mpu BolnedKe xJyeba elé B [pes-
HHe BpeMeHa.

Buosornyeckue KaTaanusaTopsl 6eIKOBOM IPUPO- |
Ibl HA3LIBAIOT (hepMEeHTaAMM.

depMeHTEI, KAK BBl 3HaeTe, YCKOPAIOT HU3HEeHHO BaM-
Hble XMMHYEeCKHe PeaKIIy B KJIeTKaxX opraHuaMos. [lencr-
BUe HEeKOTOPBIX U3 HUX BBl MOXKeTe Hab/oJaTh Ha TPOCTOM
OomBITE.

IToMecTHTEe 1IOOYEPENHO B MPOOHUPKHU ¢ HEOOJBIIUM KO-
JIWYeCTBOM PACTEOPA IIEPOKCHAA BOA0POAa HEMHOI'O MEJIKO
H3MelbYHHON ChIPOil MOPKOBH, KapTodesd uan Mmaca. Bl
saMeTnTe GYpHOe BBIJieJleHue KUcjIopoza. dTo «paboraer»
depMeHT Kama.ia3a, KOTOPBIH COAEPKUTCA IIOYTH BO BCEX
pacTUTeNbHBIX W JKUBOTHBIX KJeTKax. OXHAKO ecu B pac-
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TBOP IIEPOKCHJA BOJOpOJa MOMENaTh IO KYCOYKY Bapé-
HOW MOPKOBH MJIM BaPEHOT'0 MsACA, TO BhIIEJIeHHA KHCI0PO-
la He INPOMCXOMHT, TaK KaK KaTaJjia3a IIpH BapKe paspy-
mraeTcs.

Cuenyer orMeTHTH ellé oaHY 0COBEeHHOCTH (DEPMEHTOB —
OHH JEeMCTBYIOT B CTPOTO OIIPEe/IéHHOM MHTepBaJje TeMIle-
paTyp m B CTPOT0 oupenenéHHoM cpeme. Hanpuwmep, dep-
MEHT CJIIOHBI RMUAJLUH, C KOTOPBIM BBl IMO3HAKOMMWJINCH
npu U3YUYEeHHH TeMul «lluimeBapeHue B pOTOBOH ITOJIOCTH»
Ha ypoKax aHaTOMMWH, AeHCTBYeT Ha KpaxMaJl HUIIK Jy4dIlle
Bcero 11pu Temueparype 35—40 °C B ciabomenouHoi cpeze.
B skenynke ntuanuH yixe He «paboTaeT», Tak KaK TaM cpe-
Aa KHCJIOTHasA. 31ech HaUMHAETCHA AeHCTBHE APYroro gep-
MEHTa — NencuHad, KOTOPBIH PacHlellIgeT Oe/JIKH AN,

Teneps BaM JZOJKHO OBITH MOHATHO, IIOYEMY B HHCTPYK-
OUAX 10 IPHUMEHeHHIO CTUPAJIBHBIX IOPOIIKOB, COJepsKa-
OUX (pePMEeHTEI (MX emé Ha3bIBAIOT 9H3UMaMHM), PeKOMeH-
Ayerca CTPOTO NPHUJAEepPKHBAThCA YKA3aHHOr0 HHTEpBaJa
TEMIIEpaTyp.

KrneTku XHBBIX OPraHM3MOB YETKO COOJIIOAAIOT 3aaH-
HYI0 HM NOPHUPOLOH <«HHCTPYKI[MIO» II0 MCIOJIb30BAHUIO
(epmenToB. Ilox npeiicTBHeM (epMeHTOB-KaTaliHu3aTOPOB
B KJIETKAaX IIPOMCXOJHMUT pacmaj MOJeKyJ 0elKOB, KHPOB
U YTJI€BOJOB, IIOCTYIIMBIIUX B OPTaHU3M C IIMIIeH, 1 CHH-
Te3 HOBBIX MOJIEKYJI, KOTOPbl€é TOYHO COOTBETCTBYIOT IIO-
TpeOHOCTAM NJaHHOTO OPraHu3MA.

Bor noyemy Benukwmii pycckuii dusuoaor . I1. ITasios
Has3BaJ (PEPMEHTHI HOCUMENAMU HCUIHU.

ITonesHo Taxsxe 3HATE, UTO IOMMMO KAaTAIU3ATOPORB, KO-
TOpBIe YBEJIMYUBAIOT CKOPOCTh XHMHUYECKHX peakiui,
€CTE BellecTBa, KOTOpele, HaobopoT, eé yMeHbIIawT. Ux
Ha3bIBAIOT uHzubumopamu (ot jgar. inhibeo — ymepsxu-
Bao). 3HaUeHHe IIOCTeJHHX TAK JKe BEJHWKO, KaKk U Iep-
BbIX. Hanpumep, KOPPO3HIO METAJLIIOB YAAETCA 3aMeJIUTh
MMEHHO C IIOMOIBI0 HHI'MOHUTOPOB.

Hrak, MBI BBIACHHJIN, YTO CKOPOCTbh XMMUYECKOH PeaK-
OUH 3aBHCHT OT CJEAYIOINUX (PaKTOPOB: OT IPHUPOMABLI pe-
ArupYIOIIHX BEeIIeCTB, KOHIEeHTPAIHH, TEMIePATY DI, TJI0-
Iiaayu COIPUKOCHOBEHUA Pearupyloliux BemiecTB (IJ1sA re-
TePOreHHBIX PEAKIHI) U y4acTHA KaTaJausaTopa.
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1. CxopocTs xuMuYecKoil peakuuu. 2. 'omorennsie u
reTeporennbie peakuuu. 3. @aKTopsl, BAMSOLINE HA
CKOPOCTh XHMHUYECKO# peaKIuu: NJoma b NOBepxXHo-
CTH CONMPHKOCHOBEHHMHA PEarHPYIOIIHX BellecTE, MpHu-
poaa pearMpylouHXx BellecTB, KOHIIEHTpPAlMd pea-
rUPYIOIIMX BellecTB, TeMIepaTrypa, ydacTHe KaTa-
sm3zaropa. 4.IIpasuno Banr-Todda. 5. PepmenTsl.
6. HarnouTopsl.

® 0000000000000 0PR000000O0000RRRORRRRORRDRREOROMS

1. YTo HA3BIBAIOT CKOPOCTHIO XUMUUECKOH peaknunu? B Kaxux
enuHEUTAX eé naMepaT? OT KaKUX PAKTOPOB OHA 3aBUCHT?

2. Ilepeuncnure (hakTOpBl, OT KOTOPBIX 3aBHCHT CKOPOCTH
xuMHueckoil peaknuu. [IpuBenuTe NpHMeph, HILIIOCTPH-
pyloliue OTBeT.

3. CpaBHuTE HNOHATHA «CKOPOCTH [IBHXKEHHs» M «CKOPOCTH
XUMHYECKOH peakumu» . Y10 Mex Ay HUMH 00111ero?

4. Kar xaaccuUIUpyOT PeakIuy MO arperaTHOMY COCTOf-
Huio peareaTos? IIpuBeuTe IpUMeDHl TAKMX DeAKIUHA, 3AIIH-
INHUTEe UX YPaBHEHHUA.

5. Kax knaccu@uIIMpyIOT PeakiMy 10 y4acTHIO B HUX KaTa-
nusaTopos? IlpusepuTe IpUMepH TAKUX PeaKIuil, 3amuiuTe
HX YpaBHEHHA.

6. Uro rakoe xaramuzaropsel? Ha kakHe Ipynmnbl UX MOMKHO
pasgenuts? I'ne Hanbonee apPeKTHBHO MOMHO HCIOIB30BATD
WHTHOUTODBI?

7. Yro rakoe depmenter? CpaBHHATE HX C HEOPraHHMUECKUMM Ka-
ramnsaTopamu. Hasopure o6acTy npuMeHeHHsI (hepMEHTOB.

8. Ilouemy npu 06paboTKe HOPE30B H APYTUX PaH IEPOKCHAOM
BOZOpOZA HabII0JaeTca ero GypHOe ¢ BCKUIaHHe» ?

9. Cyxoil XJOp XpaHAT B ’KeJe3HbIX OamoHax. BiamHbIN
XJIOp paspylnaer »keneso. Kakyio poJsik urpaer BoJa B 9TOM
mpoiecce?

10. Chopmyaupyiire npasuio Baur-I'odda.
11. [l1a peakmuu ObLIM B3ATHI BeIlecTBa IIPH TeMIeparype
40 °C. Barem ux Harpeau go Temmepatrypst 70 °C. Kak name-

HHTCA CKOPOCThL XMMHUYECKOHl peakmuu, ecjId TeMmueparyp-
HEI KoadGUIueHT eé paseH 27

12. Ilouemy NPOAYKTH TUTAHUA XPAHAT B XOMOLUIBHUKAX?

e €60 000 © O 00
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§ 16 O6paTuMOCTh XUMUYECKON
S—>_ peaknuu. XUMHUYECKOE
paBHOBECHE M CIIOCOOBI
ero CMeIleHud

Ilo manpaBneHHIO BCe XUMHUYECKHE PeaKIUHU MOKHO
paspesuTs HA HeoOpamumbie n o6pamumbie. K mepBbIiM 0T-
HOCAT CPaBHHUTEJIbHO HEMHOI'O peakluil. ITo, HaupuMep,
peaknyy rOPeHUs HJIM peaKIIMd B PAcTBOPaX 3JI€KTPOJIH-
TOB, IIPOTEKAaIOIl¥e B IIOJHOM COOTBETCTBUM C IPABHJIOM
Bepronne (6cnomrume ezo, npusedume npumepbnt).

HeoGpaTumMpIMM Ha3BIBAIOT XUMHYECKHE Deak-

Q OWH, B pe3yJIbTaTe KOTOPHIX UCXOAHBIE BEIlleCTBA
IPaKTHYEeCKH IIOJHOCTBIO NPEBPAIAIOTCA B KO-
HeuyHbIe IPOAYKTHI.

l'opasgo 6onee MHOrOYMCIEHHYIO TPYINY COCTABJISIOT
o0paTHMBbIe PeaKIIM.

O0paTuMBIMH Ha3BIBAIOT XMMHUYECKHEe DeaKIlHH,

é KOTOPBIe IIPOTEKalT OJHOBPEMEHHO B ABYX IPO-
TUBOIIOJIOYKHBIX HANIPABJIEHHUAX — IPAMOM M 00-
paTHOM.

Cpenu oOpaTUMBIX peakmuii, UCIOIb3YEMBbIX IJIS oJy-
YeHUs BaKHEWINIHNX XUMHUYECKHX IPOJYKTOB, MOKHO Ha-
3BaThk PeaKI U0 cuHTe3a okcHa asora (II), koropas moxxer
CAYXXHUTH HAYAJIOM IIPOoLecca MOJYIUEeHH I A30THON KMCIOTEI.

Hpyrumu, emé Goee 3HAUMMBIMYU DPEAKIIMAMHI Heopra-
HUYECKOT0 CHHTe3a ABJAIOTCA PEaKI[UH MOJYYEHUS OKCH-
Za cepsl (VI):

Vy0gs £
280, + 0, ——2 280, + Q@
H aMMHarKa:

Fe,p, t
3H, + N, ——— 2NH, + Q.

B opranuueckoii xumMuu o6paTuMble peaKkI[HH eIé Gosee
MHOrouucaeHHbl. O MHOT00OOpAa3Wyu TAKMX peaKIHil rOBO-

/57
=



pPAT XOTA ObI TEPMHUHBI-AHTOHMMBI, IPHMeHAeMbIe B HeH:
r'4JIpUpoBaHue — JeTUAPUPOBaHMe, TUaApaTalusa — Jerua-
paTaiusa, aTepuUKanuag — THAPOIHS!
Pt, t
C,H,——=C,H,+H,—Q,
H,PO,, !
RCOOH + HOR, &= RCOOR, + H,0.
KHCJIOTA CIOHDPT CIOMKHBIN ahUD

B obpaTHMBIX IIpoleccax CKOPOCTH NPAMOH peakIMH
BHAUaJle MAKCHMAaJIbHA, a 3aTEM YMeHbIIaeTcs U3-3a TOro,
4TO YMEHBIIAIOTCA KOHIEHTPAIUM MCXOAHBIX BeIecTs,
pacxoiyeMbIX Ha oOpasoBaHUe NMPOAYKTOB peaxknuu. Ha-
obopoT, cKopocTh OOpaTHON peakIuM, MUHHMAaJbHAA BHA-
yaje, yBeJHUWBAETCA IO Mepe YBeJINYeHUA KOHIEHTpanun
OpOoAYKTOB peaknuu. HakoHell, HacTynaeT TAKOW MOMEHT,
KOrJa CKOPOCTH MpAMO 1 00paTHOM peaKI M CTAHOBATCA
PaBHBIMH.

CocToAHMEe XUMHUYECKOro o6paTuMoro Ipolecca,

é OpH KOTOPOM CKOPOCTh NMPAMOH peaKIMH PaBHA
CKOPOCTH OOpaTHOM peaKIuH, Ha3bIBAalOT XHMH-
YeCcKHM paBHOBECHEM.

XuMHUYecKoe paBHOBeCHE ABISETCA NUHAMHYHBIM (O~
BHKHBIM), TAK KAK IPU ero HaCTyILJIEHUH pPeaKIuA He IIpe-
Kpalaercsd, HeM3MeHHBIMH OCTAalOTCA JIMINL KOHIEHTpAa-
LUK KOMIIOHEHTOB, T. €. 3a €IUHHILy BpeMeHHU oOpasyeTcs
TaKoe jKe KOJHMYeCcTBO IIPOAYKTOB PeaKIliK, KaKoe IIpespa-
maeTcA B UCXOAHBIe BemecTBa. [Ipy MOCTOAHHBIX TeMIlepa-
TYpe W JaBJeHUN DaBHOBecHe 00paTHMOI PeaKIMi MOXKeT
COXPaHATHCA HEONPEeeJIEHHO J0JIr0e BpeMs.

Ha npousBojCcTBe ’Ke dallle BCero 3aMHTEPECOBaHBI B
PEeMMYII[eCTBEHHOM NpOoTeKaHuu npsMoi peaxnuu. Ha-
IpHUMep, B IOJy4eHUH aMMuaKa, okcua cepsl (VI) u okcn-
ma azora (II). Kak ke BEIBeCTH CHCTEMY M3 COCTOSHUSA PAB-
HoBecua? Kak BiusieT HA HETO M3MeHEHHE BHEIITHUX yCJIO-
BMil, IPM KOTOPBIX IPOTEKAET TOT MJIM HMHOH 00paTHMBIA
XMMWUYEeCKHUH mpoiiecc?

@dpannysckuil xumuk Aupu Jle Illarense B 1885 r. BhI-
BeJs, a HeMenkuit pusuk @epauuans Bpays B 1887 r. 06o-
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CHOBaJ OOLIMI 3aKOH CMeI[eHUs XMMHUYECKOro pPaBHOBe-
CHA B 3aBUCHMOCTH OT BHEIIHWX (DAKTOPOB, KOTOPHINA M3-
BecTeH IoJ HagBauueM npunuyuna Jle Illamenve.

F T "
’ Ecam uamenuTs OHO U3 YCJIOBHH — TeMIIepary-

Py, JaBJeHHe WM KOHIEHTPAIlHIO BellecTB, —
NpH KOTOPBIX JaHHAA CHCTeMAa HAXOJMTCH B CO-
CTOAHMM XHMHYECKOTO PABHOBECHH, TO PABHOBe-
CHe CMeCTHTCHA B HANpaBJIeHHH, KOTOPOe ocJab-

JHAEeT 3TO H3MEeHeHHe.
- Y

il 2 SRR T R e T e

ITOT NPUHOHMI MOXKHO OBLIO OB HA3BATH IPHHIIMIIOM
«Ienai Hao60poT U KOGBEIbCA CBOEro». PaccMOTpUM, Kak
HYXHO IIOCTYIIUTB, YTOOBLI CMECTHUTE PABHOBECHE, €CJH W3-
MeHATE KaXKJ0e U3 YCJOBUH peaKIHH, Ha IPHMEpe peak-
MU CUHTe3a aMMHaKa:

Fe,p, t
3H, + N, ——— 2NH, + Q.

Buauase maaum xapakTepHCTHKY 3TOTO IIpoOIecca.

1. IIpamasa peaKnusi siBIsfeTCA peakKIiueil COeqUHEeHH,
TaK KaK M3 ABYX IPOCTBIX BellleCTB — a30Ta U BOAOPOJa —
obpasyeTcs OZHO CJIOKHOE BEIIeCTBO — aMMuak. Paszyme-
ercsd, o0paTHas peaKIUsa OO dTOMY HPHU3HAKY OTHOCHTCAH
K PeaKIUAM PasJIOMKeHHd,

2. Tak Kak obe peakmum — W OpAMad, U odOpaTHAs —
IPOTEKAIOT B IPUCYTCTBUM KaTAIM3aTOPa (MM MOMKET CIy-
JKHTh WJIM YHHBEDPCaJbHadA, HO Joporas IaaTWHA, WX JIe-
IIEBEIH KeJIe3HBIH KaTaausaTop ¢ gobaBKkaMu OKCHIOB Ka-
JIASA ¥ aJIIOMHUHHA), TO 00e peaKIUH ABIAITCS KaTAJTUTHYE-
ckumu. Crnefyer OTMETHTh, 4TO KATAIU3aTOP He BIHAET HA
CMellleH/e DaBHOBECHUA, OH OAUHAKOBO M3MEHSET CKOPOCTh
KaK NPAMOH, TaK U o0paTHOI peakIuii, T. e. TOJILKO YCKO-
pAeT MOMEHT HaCTYILIeHUA XUMUYECKOr0 pABHOBECH .

3. IIpsaMas peaknus IpoTeKaeT ¢ BhIJeJIeHIeM TeIJIOTEI,
IIO3TOMY OTHOCHTCA K 3K30TEePMHUYECKHMM peaknuam. Jlo-
THYHO IO3TOMY YTBEPKAATH, YTO OOpaTHAA PeaKkIlud ABIA-
eTcA 3HJA0TePMUYECKON U IPOTEeKaeT ¢ IIOIJIOM[eHUeM Tell-
JOTEL.

Hrax, paccMOTPHUM Teneps, KaK NPUMEHAETCH IMIPHHIIHI
Jle IllaTenbe, IPUHIIAI IPOTUBOEHCTBHSA, IJIA CMEI[eHNAA
PaBHOBECHUA PEAKIIUH CHUHTEe3a aMMHUAKA.
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1. HameHnenue pasHoB8eCHbLX KOHYEeHMpPAyuil, T. e. KOH-
IeHTPAIlUi BEINecTB IIOCJe YCTAHOBJIEHHUSA PaBHOBECHS.
Yro6bl cMECTUTh PABHOBECHE B CTOPOHY 00pa3oBaHUA aM-
MHAaKa, HBOﬁXO}II/IMO YBEeIHNYHUTHh KOHIEHTPAIlUIO HCXOTHBIX
BeIlecTB, T. €. KOHIIEHTPAIlHIO a30Ta U BOJOPOa, M YMEHb-
IINTh KOHIIEeHTPalHuio IPpoAyKTa, T. €. amMmuaka. PaBHOBec-
Hble KOHI[@HTPAIUH NPHHATO 0003HAUATHL KBaJPaTHBIMH
cKOOKaMm, B OTJIMUME OT HEepPaBHOBECHBIX, KOTOpbie 000-
sHauaT O0yksoil C. CiegoBaTelbHO, YTOOBI CMECTUTL PaB-
HOBeCHe paccMaTpPHUBAaeMOIl peaKI MM BIPaBO, HYXKHO yBe-
JWYUTL KOHIeHTpanuu asora u sogopoza ([N,] u [Hy]) n

YyMeHBIIUTh KoHLeHTpauuio ammuaka ([NHg]), T. e. BbIBec-

TH ero u3s chepsl peaknuu. [IOHATHO, YTO JJIA CMEIeHUA
pPaBHOBECHSA BJIEBO HY)KHO IIOCTYIIUTE HA0O0POT.

2. Hamenenue dasnenus. CHHTE3 aMMHaKa U3 BOJLOPO-
Ia ¥ as0Ta CONPOBOKJAeTCH yMeHbIIeHWeM o0béma: u3
4 MOJb MCXOJHBLIX BeIleCTB 00pasyercs TOJBKO 2 MOJb
amMMuaka. OuyeBHHO, YTO B 3aKPBITOM COCYJ€e HJIH ammna-
pare (OH HasbIBaeTCA KOJOHHOM cuHTe3a) (puc. 106) mpo-
NYKTBI 9TOH peaKIHH CO3JAal0T MeHbIllee AaBJIeHHEe, YeM
co3faBaJIi CXOJHBIE BeIlecTBa. 3HA4YWUT, NpAMAas peax-
OHA — CHHTe3 aMMHaKa — COIMPOBOXJaeTCA NOHHKEeHHEeM
nasnesusa. Haobopor, pasiioikeHHe aMMHaKa Ha BOJOPOJ
M a30T BeJ8T K YVBeJIHWUYEeHHUI0 YHUCJia MOJIEKYJI ra3oB, a cie-
IOBATEJBHO, U K YBeJIUYeHUIO
masnenusi. [Ipu cixaTuu peak-
[MOHHOM CMecu paBHOBeCHEe
CcMeIllaeTcsi BIIPaBO, B CTOPOHY
oOpasoBaHHMA aMMHaKa, TaK
KaK 9TOT IIPOIECC IIPHBOJUT
K yMeHbIIeHHWIO [JaBJIeHUsd,
T. €. IIPOTUBOIeICTBYEeT BHEIII-
HeMy Boazaeicrsuio. Haobo-
poT, YMeHBIIeHHe [aBJIeHHdA
cMelljaeT paBHOBeCHe BJIEBO,
B HaIpaBJIeHUH pa3JIoKeHUs
aMMHaKa.

Heobxogumo OTMETHTE,
4yTOo uU3MEeHEeHHe [TaBIeHUs
cMelljaeT paBHOBeCHE JIMIIbL B
TOM CJydae, eCJIi B peaKIuu

Puc. 106. Kononna cuaTesa IpUHUMAIOT y4acTue rasoob-
AMMUAKA pasHble BeIecTBa M OHA CO-
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OpOBOKJaeTcA H3MeHeHneM UX KoJudecTBa. Ecau ke Ko-
JIN4eCTBO ra3o00pa3HBIX BEIEeCTB B IIPOIecce Ppeakluy He
H3MeHseTCA, TO YBeJIHYeHNe WJIHU YMeHbIIIeHHe JABJIeHUSA
He BJIMAET Ha paBHOBecHe TaKoil oOpaTumoi peaknuu. Ha-
IpuMep, B PeakUuu cuHTe3a okcuga asora (II) obinee xo-
JMYeCcTBO BelllecTBa UCXOAHBIX Ia3oB N, u O, paBHO KoJH-
gecTBY BemjecTsa npoaykra NO (11o 2 moas).

ITosToMy MBMeHeHHe NaBJIeHUS He HapyliaeT paBHOBe-
cHe BTOH peaKIuu.

3. H3amenenue memnepamypot. Mbl yske BRIACHUIU, YTO
nporecc o0pa3soBaHUA aAMMHAaKa U3 BOJOPOIa U a30Ta ABJIA-
€TCA 9K30TepMHUYEeCKHUM, a 0o0paTHBII — pasIoKeHHe aM-
Muaka — dHAoTepMHUYecKuM. [Ipu moBeIIIeHHU TeMIepa-
TYPhl PaBHOBECHE DTOH peaKIMHd CMECTHUTCH BJIeBO, B Ha-
IpaBIeHUH peaKIHUH pasjoXKeHUs AaMMHAKa, KOTopas
OPOXOJHUT C MOIVIOLIEeHNEeM TeIJIOTHI U IM03TOMY Ocaabiser-
CA BHEIIHMM BO3JeHCTBHEM — IMOBBIIIEHHWEM TeMIepaTy-
pei. Hao6opor, oxyaskienne peak IHOHHON CMeCH cMelaeT
PaBHOBECHE BIIPABO, B HAIPABJEHHH PEAKIIHK CHHTE3a aM-
MHaKa. 9Ta peaKIua UAET ¢ BHIJEJCHHEeM TeIIOTHI M TPo-
THBOAEHCTBYET OXJIAKIeHHIO.

CxemMa TIPOMBIIIIIEHHON YCTAHOBKM CHHTE3a aMMHAKAa
OpuBefeHa Ha pucyHKe 107.

ITIpespainenue nox
nasiaerreMm 200 at™

U ¢ IOMOIIEIO

JKEJIEBHOTO KaTaJlusaTopa

Henpopearnposasmnias
cMech BO3BPAIAeTCH

POAHBIN ras +
BOAAHOM map

Puc. 107. CxemMa NpoOMBINLIEHHOTO TOIVIEHH
aMMHaKa
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CrenoBaTesibHO, IIOBBIIIEHHE TeMIEPaTypPbl CMeIlaer
XAMHAUYECKOe paBHOBECHE B CTOPOHY 3HAOTEPMHYECKOI pe-
aKIuM, a NOHHXeHHe TeMIlepaTypel — B HalpaBJeHHH
9K30TepMHUYeCcKoil peakuu. OJHAKO B COOTBETCTBUH C IIpa-
BuaoM BaraT-T'oda npu 3HAaYUTENBHOM TOHHKEHHH TeM-
mepaTypsl W CHKOPOCTH pEaKIIMH 3HAYHUTEJIbHO YMEHb-
HIATCA, YTO SKOHOMMYECKH HeBbIromHOo. Iloaromy npu
[IPOM3BOACTBE AMMHUAKA BBIOMPAIOT TAKOW WHTEPBAJ TeM-
neparyp (500—550 °C), upu KoTopoM M paBHOBecHe He
CJIHIIKOM CMeIleHO BJIeBO, H CKOPOCTh PEaKIIuH JOCTATOY-
HO BBICOKA. TaKue yCJIIOBUS HA3BIBAIOT ONMUMALbHbLMU,
a uX ompeneleHue — blO0OPOM ONMUMANLbHbLX YCAOBULL.

Kax MoxHO yOeaAuThCsA Ha PAacCCMOTPEHHBIX IpHUMepax,
npuMeHeHue npuHiuna Jle Illarense K 06paTHMBIM XUMH-
YeCKWM PeaKIIuAM OTKPHIBAET IIYTh K YIPABJIEHUIO UMH.

1. Heo6paTumele W oOparuMble peakuun. 2. Xmu-
muyeckoe papHoBecue. 3. [Ipunmun Jle Ilarense.
4. YcIoBHSA CMeElleHu s PABHOBECHA B PeaKIM| CHHTEe-
3a aMMHaKa: H3MeHeHHe PAaBHOBECHBIX KOHIeHTpa-
I.(Hl‘f,[, H3MEeHeHHe JaBJIieHus, USMEeéHeHHMe TeMIepary-
psi. Bei0op onTHMAaJbHBIX YCIAOBHI.

N IR RN R R R R R RN R RN R NN RN R NN NN RE RN RN NERNENENENERSHNHN

1. Kakue peakuuu HaszweiBaioT HeobpaTuMbiMu? IIpuBeguTte
IpPUMEDBI TAKUX PeakIuil U3 OpraHWYecKod M HeopraHude-
CKOM XMMMUHU, 3AIUININTE UX YPABHEHHA.

. 2. Kakue peaknum HasbiBaooT obparuMbiMu? YTo Takoe XH-
muueckoe papaosecue? Kak ero cMmecTuTn?

3. laliTe XapaKTEepHUCTHUKY PEAKIUH CHHTe3a OKCHAA CepbI
(VI) us oxcupa cepst (IV) u kucnopoma. Paccmorpure, Kak
HYMHO U3MEPHUTh KOHIEHTPAIIWIO BeIleCcTB, AJaBJIeHUEe U TeM-
nepaTypy, 4ToObI CMECTUTh PABHOBECHE BIIPABO.

4. [Insa cMemieHUs PaBHOBECHHA B PeaKIUM CHHTe3a aMMHaKa
BIIPABO HEOOXOZWMO IMOHU3UTHL TeMIlepaTypy. Ilouemy ke Ha
TIPOMU3BOACTBE 9TOT IPOILeCcC IPOBOAAT IIPH JOCTATOYHO BEICO-
Koit remmepatype 500—550 °C?

5. Kax Hy»XHO M3MEHHTh KOHIIEHTPAIINIO BEIeCcTB, TeMIepa-
TYpY U JABJIEHHE PeaKI Ui CUHTEe3a HOJ0BOIOPOaa:

Hy, + Iy, == 2HI,, + @,

9TOGBI CMECTHTH PABHOBECHE BIIPABO?
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t@ 6. BribepuTre ypaBHeHHA 00PATHMEIX PEAKIIWNA, B KOTOPBIX U3~
MeHEeHHe JaBJIeHHA He BhI30BET CMEeIeHUA XUMHYECKOTr0 pas-
HOBECHHA:

a) MgCO; —— MgO + CO,;

6) HCOOH + C,H;0H +—— HCOOC,H; + H,0;
8) 3Fe + 4H,0,,,, ) < Fe;0, + 4H,;

r)C,H, + H, &= C,H,.

‘V 7. YTo cnysur ceIpbEéM JiA cuHTe3a ammuaka? Hasosure uc-
TOYHHKH 3TOTO ChIPhA. [I0ArOTOBETE MPE3eHTAUIO 0 IIPOU3-
BOACTBY aMMHAKA.

’ 8. Mcrons3ya CBOM 3HAHUA NO GHOJIOIHMM W HEOPraHWUecKOH

XUMHH, OXapaKTepu3yire HAPOJAHOXO03ANCTBEHHOEe 3HAYEHHE
amMmMuaka. ITIoaroToBbTe npeseHTAIIHAIO.

§ Poab Boabl
17 B XUMHWUYECKUX peaKIInuax

Ecniu B3rmAHYTH Ha HaIy OJIaHeTY H3 KOCMOca
(puc. 108), TO MBI yBHAWM, dYTO OOJBIIAS YacCTh IIO-
BEPDXHOCTH 3€MJIH MOKPLITA BOLOI.

Boga — yHHMKanbHOE XMMHYECKOe BEII[eCTBO, POJIb KOTO-
POT'0 B XHMHYECKHX peaKIIuAX TPYAHO IepeoleHuTh. Cxe-
Ma 4 He IOJHOCTHIO OTPAXKAET MHOT'OI'PDAHHOCTE POJH, KO-
TOPYIO BOJA UTPAaeT B IPEeBPAaIlleHUAX BeIlleCTB.

Kak u Bce BemjecTBa, BOJa NOAYHHAETCA CTPOTrOH JIOTH-
JeCKOM IMHUH «COCTAB — CTPOeHUe — cBoiicTBa». (Benom-
HUmMe cocmas u cmpoerue MosieKya 800bL, pOib MeN MOJe-
KYAAPHBLX B000POOHbBLX C8s3ell
npu accoyuayul ux 6 HudxKyio
u meépdyio 60dy.)

OrpomMHOe YHCJI0 XMMHAYeCKIX
peaxknuii IpoTeKaeT B BOILHOMH
cpene. Ilo pacTeROpEMOCTH B BOjie
BCe BeIllecTBa YCJIOBHO JeJAT Ha
TPU IPYIIIBL:

e pacmeopumbte (8 100 r BO-
Ibl pacTBOpAeTca Goaee 1 r Be-
IIecTBa: THAPOKCHUALI IIeJI0Y-
HBIX MeTaJlJIOB, IIOUTH BCe HU-
TpaTbl, BCe MOHOCAXApPHUIBI,
HHU3IIHe CIUPTHl U KapboHoBble Puc. 108. Bux na Semiio
KHCJIOTBI ¥ 1. ); 23 BOGMOSA
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POJIE BOJIBI B TIPEBPAIIIEHHHA BEIIECTB Cxema 4

Peaxknuonnas cpega DaKTop AUCCOLHAIIUH

BOJTA
TparHcmopT BeliecTs Karanusarop

PearenT

o manopacmaopumvie (B 100 r Boabl pacTBOpAETCA OT
0,01 go 1 r BemecTBa: THAPOKCH/ KalbIusA, (TOPUALI Oa-
PHUA K ATIOMUHAA, CYJab(daTsl cepedpa ¥ CBHHIA, AHWUJIHH U
¢heHOJ TP KOMHATHOM TeMIlepaType 1 Ap.);

e npakmuyecku Hepacmeopumsle (B 100 r Boger pac-
TBOopsaercsa meHee 0,01 r BemjecTBa: mouTu Bece (ocdaThl
1 KapOOHATHI, KPOMe COJIeH IIeJOUHBIX METALI0B U aMMO-
HHUfA, BCe YIJIEBOAOPOIBI, BBICIIHE CIHPTHI, AJbIETHWIbI
¥ KapOOHOBEIE KHCJIOTEL U JIP.).

IIpakTHUYecKUM ITOCOOHEM JJd olpefesieHUusA PACTBODH-
MOCTH BeIIleCTB B BOje sBJideTcs TabJuIla paCTBOPHMOCTHU
rUIPOKCHI0OB U COJIEH B BOJE.

PacTBopenmne — 5TO He npocTo PU3NYEeCKHH IIpoiece —
pesyabrar guddysun. IIpu pacTBOpeHHH BelllecTB B BOJe
INPOMCXONUT MX XHUMHYECKOe B3auMOJelicTBHE ¢ HeHd —
ruaparamnus. PesyJabTaToM TAKOTO B3aUMOAEHCTBUA ABJIA-
eTcda o0pasoBaHIe pacTBOpoB. UMeHHO 9TOH TOYKH 3peHudA
Ha PacTBOPEHHE NPHUAEPKUBAJICH U OTCTAUBAJ €€ BeJINKHIH
pycckui xumuk . 1. Meunzgeiees.

Boausbie pacTBOpBI — 3TO TOMOTEHHBIE CHCTEMBI,
COCTOAIIHE U3 MOJIEKYJI BOJALI, YACTHI[ PACTBOPEH-
HOI'O BeIlecTBa U IPOJYKTOB HX B3aUMOLeHCTBUA.

IR

ITouemy B ompejeeHUH PACTBOPOB MBI TaK OCTOPOMKHO
IMOAUYEPKHYIH: «...9aCTHI] BeIecTBA U IIPOJAYKTOB UX B3au-
mogeiicteua»? Kax Ber momuute u3 § 11 «JlucnepcHeie
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CHCTEMBI» , HCTUHHBIE PACTBOPEI AeJIAT Ha MOJIeKYIdpHEIe,
HOHHBIE ¥ MOHHO-MOJIEKVJApHBIe. Benb maxie B MOJIEKY-
JAPHBIX PACTBOPax BEIIECTB COAePs;KaTCA yaKe COBCeM He Te
MOJIEKYJIbI, U3 KOTOPhIX OBLIO IIOCTPOEHO MCXOAHOE Belle-
CTBO, HAIIPUMEP MOJIEKYJIBI CIIMPTOB. ITU MOJIEKYJIbI OKPY-
YKeHBI 000JI0YKOH U3 MOJIeKYJI BoAbl. TaKkue MOJIeKyJIbl Ha-
3BIBAIOT 2udpamupoéanHnbimu. OHU NIPEACTABIAIOT CO-
00if pea3yabTAT B3aAMMOIECTBUA BOALI C MOJEKYJIaMH
pacTBOPAEMOTO BeIllecTBa — Ipoliecca zudpamayuu.
KocBeHHBIM JOKAa3aTejlbCTBOM THAPATAIHNH KaK XUMM-
YeCKOTo TIIpoIecca SBJJETCA CYINeCTBOBAHME TEBEPABIX
Kpucmaaiozudpamosg, HalmpumMmep coJieil, B cOCTaB KOTO-
PBIX BXOIUT Boza. E€ B aToM ciIydae Ha3bIBAIOT KPHUCTAIN-
sanuoHHoi. Hawubomee HM3BECTHBIMM KpHUCTAJLJIOIHIpa-
TaMH HABIANTCA MeAHBIH Kymnopoc CuSO,+5H,0, rume

CaS0, - 2H,0 u kpucrammndeckas coga Na,CO4 « 10H,0.

Ecnu i MOJNEKYJIAPHBIX PACTBOPOB BCE TOJIBKO 9THM U
3aKAaHYUBAETCH, TO JJIA PACTEOPOEB DJIEKTPOJIUTOR CIEnyeT
npogoskerue. Hamomanm:

3JIEKTPOJMTHI — 3TO BEIeCTBA, KOTOPHIE B PACTBO-
pax pacnazaiTcsd HAa MOHBL — JHCCOIMMPYIOT.

LERE i TR A,

OJIEeKTPOJUTHI JUCCOIMUPYIOT MO-PA3HOMY — OJHH XO-
pOIIIO, APYTHE HE OUeHb. JTY CIIOCOOHOCTH JJIEKTPOJNHTA K
IUCCOIHAIINH XapaKTepuayeT BeINYnHA, HaskiBaeMas cTe-
MIEeHbIO 3JIeKTPOJUTUYCCKON JHUCCOI[AATIMHN.

rocs Ha MOHEBI, K 00IIeMYy KOJIMYECTBY PACTBOPEH-
HOT'O BeIlleCTBA HA3HIBAIOT CTENEHBIO 3JIEKTPOJIN-
THYECKONH MUCCOIHAIINH.

’ OTHomenMe yncaa MOJEH BellleCTBa, pacliaBiiie-

ITo BelMYMHEe CTEIIeHH AUCCOIHAIIMH BCE 3JIEKTPOIHTEI
MOKHO YCJIOBHO PA3Ne/INTh Ha CUJibHble (CTelleHb THCCOLH-
AUy KOTOPBIX CTPEMUTCA K eIHHHIE) U clabble (CTeleHb
JUCCOILMAIIMM KOTOPBIX CTPEMUTCS K HYJIIO).

CuiibHble JIEKTPOJHUTEI B PACTBOPAX MPAKTHUYECKHU IT0JI-
HOCTBHIO pacllafalTCA HA HOHEBI, ¥ YPABHEHHE JUCCOIHAIAH
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OJIs TAKWX BIeKTPOJHUTOB IPUHATO 3alIMCHIBATE KaK Heob-
pPaTHMEBI IIpoLecc:

NaOH = Na* + OH-,
Al,(SO,), = 2A13* + 380%",

K CUJIBHEIM 3JIGKTPOJUTAM OTHOCSAT IIEJIOYH, BCE COJIH,
HekoTopsle kucaoTsl (HCl, HNO;, H,SO,, HC1O,, HBr, HI,
CF;COOH u np.).

Cinabble BJIEKTPOJIMTHEI B pPACTBOPAX JHCCOIHUUDPYIOT
OUYeHb He3HAYHUTEJbHO, IPUYEM 3TOT ITPoIlecc oOpaTuMm:

HNO, <= H* + NO3,
CH,COOH e CH,C00" + H*.

K cnabbiM a1eKTPOJIMTAM OTHOCATCA MHOTHE HeOpraHH-
geckne (H,S, H,CO;, HCN) u mouru BCe OpraHuveckKue

KucioTel. Boma, Oyayuyu NpUMYMHOM AHCCOIIHAWM, caMa
HE3HAUHMTEJILHO JHUCCOIMHPYET:

HO0=— H"+0H".

Kax Moleryasl, TAK ¥ MOHBI B BOOHBIX pacTBOpax THI-
PATHPOBAHBI, T. €. CBA3AHBI C OKPYXAOIIUMHI HX MOJEKY-
JaM¥ BOJHI.

Kak BbI 3HaeTe, aBTOPOM OJHOH M3 OCHOBOIIOJIATAIOIIHAX
TEOPUHN XUMUU — MEOPUU ILeKMPOLUMULECKOU OUCCOyU-
auyuu — ABagercsd mBeacKkui xuMuk C. Apperunyc. OaHa-
Ko u pycckue xumuxku — W. A. Kabnykos u B. A. Kucra-
KOBCKMI — BHeCJHM HeMaJIbIii BKJaJ B pPasBUTHUEe IIpej-
cTaBJIEHHH O MexXaHHW3Me [OHCCONUAllMM W IIOBEeJeHHH
2JIEKTPOJIUTA B pACTBOpE.

CsanTe ABryct AppeHunyc
(1859—1927)

Isenckuii xumuk u ¢pusnk. Ha ocHo-
Be NPOBEJSHHBIX MCCJIENOBAHHHA JOKasall
B c(hOpMYJIHPOBAJ OCHOBHBIE ITOJIOMKEHMUS
TEOPUH  BJIEKTPOJUTHYECKOH JHCCOIH-
almm, oﬁﬂapy:&{pm PasIuYHYIO CTEIEeHb
IHACCOIMAIINH Y PASHBIX BEI[eCTB, OTKPBLI
3aBHCHUMOCTE CTeIleHHM JHUCCOIMAIHH OT
pasbasienusa pactBopoB. OcHOBaTenb yue-
HUA O CKOPOCTAX XWMHMUYECKHX DEeaKIIHii.
- Jlaypeat HobGenesckoit npemuu (1903).
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BecnomuuTe, 4TO mO XapakTepy 0o0pasyloniuxcs B pe-
3yJIbTATEe JHUCCOIMAIMYA HOHOB PA3JIMYAIOT TPH THIIA SJIEKT-
POJIMTOB: KUCJIOTHI, OCHOBAHHUSA M COJIU.

Kucaorel — 3T0 3JeKTPOJHTHBI, AHCCOMUUPYIO-
e Ha KATHOHBI BOJAOPOA ¥ AHMOHBI KUCJIOTHO-
'O OCTATKA.

HCl =H*+ClI-,
HCOOH & H* + HCOO".

OcHOBaHHMA — 3TO 3JIEKTPOJUTHI, JUCCOIIUUPYIO-
Ve Ha KAaTHOHBI MeTalja (AMMOHHS HMJIM Opra-
HHYEeCKOI'0 OCHOBAHMA) ¥ IT'HJIPOKCHI-aHUOHEI.

AL

KOH = K* + OH-,
CH,NH, - H,0 « CH,NH} + OH".

Conm — 3TO 2JIEKTPOJUTHI, JUCCOIMUPYIOIIHE HA
KaTHOHBI MeTaJljia (AMMOHUA WM OPraHUYeCcKOoro
OCHOBAHMS) ¥ AHMOHBI KUCJIOTHOI'O OCTATKA.

N S R e e P T s

Al,(SO,), = 2A13* + 3802,
NH,NO, = NHj + NO3,
CH,COONa = Na* + CH;COO".

3HauYuTeNbHA POJIb BOABI [AJIS TPAHCIIOPTHPOBKHM BeIlle-
CcTRB B c(hepy peaknuu. Kak BeI 3HaeTe, oco0EHHO Ba)KHa 0HA
B XKH3HH KHUBBIX OPTAHU3MOB, TaK KaK BCe JKHIKHE CPeJbl
(aMMOHHMA MW OPraHMYECKOI'0 OCHOBaHHUs) DoJiee ueM Ha
90—98% cocroaT u3 Boasl. Taxk, KPOBE PAa3HOCHT IO opra-
HH3MY KHCJIOPOJ, NUTATE/JbHBLIE BeI[ecTBa, NOPMOHBI H
Apyrue OHMOJIOTHYECKH AKTHBHBIE COENMHEHHA H, B CBOIO
o4depenb, JOCTaBJAET YIVIEKHUCJBIHA rad u IIPOAYKTHI pacia-
Ja K MecTaM UX yJaJleHUus U3 OpraHusMma.

O poJsiu BOABI KAK TPAHCHIOPTHOTO CPEJACTBA B MPOMBIIII-
JIEHHOM IIPOHM3BOJICTBE MBI ViK€ JOCTATOUYHO PACCKA3BIBAJIN
paHee.
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He meHee 3HauMMa poJib BOABI KaK yYacTHHKa XHUMH-
YeCcKHX peaknuii. B opranuyeckoll XMMHUM Iesas Tpynna
peaknHil MpucoeJUHeHHUs HOCHUT Ha3BaHHUe peaKuyull sud-
pamayuu. O peakIuu THAPAaTAIMH 3TUJI€HA MBI TOBODHIIN
He pas, [I03TOMY HAIIOMHHUM O Peakiiuu zudpamauuu aue-
muaena (peaknum KydepoBa), mpeacraBasmolneil coboit
ONHY M3 SAPKHX CTPAHHI[ OTEYECTBEHHOI OpPraHUYEeCKOM
XUMHH.

BzaumojeiicTBHe aneTnJieHa ¢ BOLOU ObIJIO U3BECTHO 10
M. I'. KyuepoBa. OpHako npakTHYeCKOro IPUMeHeHUdA aTa
peakiud He HAXOAWMJIA M3-34 OYEeHb MAJOI0 BbIXO0Ja IIPO-
AYKTa — YKCYCHOTO aJibJlerua. 3acjiyra pyccKoro YUeHOTO
COCTOSJIA B TOM, YTO OH HANIEJ KATAJH3aTOD 9TOr0 ImpoIlec-
ca — COJIM PTYTH, KapAWHAJBHO VBEJHYHUBIINE BEIXO/ IIPO-
OyKTAa:

/O

Hg2+
HC=CH+H,0— CH3—C\
H
B HeopraHmuecKo#d XWMHUHM peakIlUHd C yYUacTHEM BO-
Obl TAKMKEe MIMPOKO M3BeCTHBI. Tak, ¢ BOHOW mpu o0BIU-
HBIX VCJIOBHAX 3HEPrHYHO PearmpyioT IeJIOUHBIe M IIe-
JIOYHO3€eMeJIbHEIE MEeTAJLIbI, IPH 9TOM 00pa3yioTcs IIEJI09b
U BOZIOPOA:
2Na + 2H,0 = 2NaOH + H, T,
Ca + 2H,0 = Ca(OH), + HzT.

XHUMHYECKHe aHTHIIOABI HIeJOUYHBIX METAJJIOB — Ialo-
reHbl — I[I0-Pa3sHOMY B3aMMOIEHCTBYIOT ¢ Bojgoi. Boxa ro-
pHuT BO (hTOpe, a XJI0p, HAIPHMED, B3aUMOIEHCTBYET C BO-
0¥ TOCTATOYHO MeJJIEHHO U 00paTHMO:

2H,0 + 2F, = 4HF + 0,,
H,0 + Cl, = HCI + HCIO.

Hmenno xnopuoBarucrasa kucaora HCIO, ogur u3 npo-
OVKTOB IIOCIEeAHEH peaKIHH, oIpeaeseT oTOeIMBaloIiee
nercTBHeE XJopa.

C 0CHOBHBIMH M KHCJIOTHBIMH OKCHIAMHM BOJa pearupyer
C oﬁpaaosaHHeM COOTBETCTBYHIIIHUX THAPOKCHI0B — IIIEJIO-
yel ¥ pacCTBOPUMBIX KHCJIOT, HAIpUMeD:

BaO + H,0 = Ba(OH),,
SO, + H,0 = H,S0,.
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Boma ygacTByeT B mpolieccax 3JIEKTpOJH3a (pasjioske-
HUA BeIIeCTB JIeKTPHYeCKHM TOROM) 1 ABJideTcdA HCTOY-
HUKOM IIOJYYeHHA YHCThIX BOIOPOIA H KHCJIOPOIa:

JIEKTPOJIHS
2H,0——— 2H,, + Oy

B cBoto ouepens, B3anMOeHCTBHE BOJOPOAA M KMCJI0POIa
CIY)KHUT TOW peaKiMeil, KOTOopasi IO3BOJISIET BLIBOIUTL HAa
OKOJIOBEMHYIO OPOUTY KOCMHUYeCcKHe Kopaldud (cM. pHac. 52).

OnHAKO pAaCCMOTPEHHEM 3TUX CBOMCTB JAaeKO He HCUep-
IIbIBaeTCdA POJIb BOOBI KAK peareHra. I‘opaa,ao 0oJee MHOTO-
YHCJAE€HHBI M YPEe3BBIYAWHO Ba’sKHBI PeaKIUM THIAPOJIH3A,
0 KOTOPHIX M MOUIET peub B caeAyioileM naparpade.

1. Poas BoJbI B IpeBpameHuu Bemects. 2. Knaccudgmu-
KAllMs BeNIeCTEB N0 PACTEOPHMOCTH B BOJIe: PACTBOPH-
MBI€, MAJIOPACTBOPMMBIE M NMPAKTHYECKH HEPacCTBO-
pumsie. 3. PacrBopenne Kak (PUIMKO-XMMHYECKHH
npouecc. 4. aeKTpoauTsl. 5. CTeneHs 3JIeKTPOJIHTH-
yeckoi gucconnanuu. 6. Cuneasle u caabbie 31eKTPO-
auThl. 7. KHCIOTHI, OCHOBAHHSA U COJIM B CBETE TEOPHH
JIEeKTPOJIHTHYECKOH aucconmuanuu. 8. Peaknum rug-
paTamuu.

@ 000000 0PCRC0RRRRRRRRORPRNORROORROROEOOROCR0RDOORORRORORRDRROES

1. Kakoe crpoerne umeer Mmosexkyiaa Boasl? Kakoser eé (puzu-
yecKHe ceoicTra?

2. PackpoiiTe MHTErpUpPYIOLIYIO POJb BOALI B €CTECTBO3HA-
HUM — MEeXJIy XuMHel, 6uororueil, Gu3auKo# u reorpadueii.
BoamosxHO 11 6e3 CTPYKTYPUDOBAHUA M AKTYAJIUBANUUA HH-
TerpalMoOHHLIX TPo6JieM JOCTATOYHO IIOJHO CAEJIATh 9T0?

3. Pacckakute 0 poJu BOALI B PeIlleHHM 5SKOHOMHYECKHX
npobieM 0DLIECTRA, UCIIONIB3Y BOZMOKHOCTH UHTEpHeTA.

4. PackpoiiTe rinobansayio npobieMy yeloBedecTBa — Mpoo-
JeMy NIPecHOH BOABI Ha 3eMJile U IPeIJIOMHTe IIyTH eé pelie-
HHWA Ha OCHOBe HO,III‘OTOBJ[EHHOﬁ IIpe3eHTaIn .

. 5. PacckaskuTe O POTH BOJABI B XUMHYECKHX PEAKIAAX .

6. JokaxuTre, 4TO ZUCCOMHAIINA BIEKTPOJIUTA — 9TO PE3YJIb-
TAT mporecca TuApatTanuy. Kakyio poJab ChITPAIH PYyCCKHe
XVMHKH B M3Y4YeHHH 3TOH CTOPOHBI TEOPHH 3NEKTPOIUTHYE-
CKOH gucconuammn?

. 7. Yro TaKoe cTeneHb 3EKTPOIUTHYECKOM aucconuanmuu? Ha
KaKHe I'DYNONBI JeJIAT 3JIeKTPOJHThI IO CTelleHH 3JIeK.Tp0JIH'



THYecKOH aucconuanuu? IIpuBeanTe IpUMepH! IPeiCTaBHATe-
el KaxKJI0W rpynIIbL.

" 8. [TepeuncanTe XHUMHAYEeCKHEe CBOMcTBA Boabl. Kakue M3 5THX
CBOMCTB HAXOAT IPAKTHYECKOe NpUMeHeHe?

' 9. Yro rakoe kpucramnorugparei? Kakoii nmponecc nexut B
OCHOBE HaJIOKEHHS THIICOBBIX MOBA30OK HWJH H3TOTOBJIEHHNSA
uagenauni ua anebacrpa?

10. Banumure ypaBHeHHs DPEAKIUil, ¢ IOMOIILI) KOTOPBIX
MOKHO OCYIIECTBHUTE CJeAVIOIINe NpeBpaleHusd:

a) 0, —»H,0—>H;—2> NH,—H,0—3>HPO,—>

— H,0 —> NaOH;

6)C,H,— C,H.OH— C,H, —> CH,CHO —>

— CH3CO0H — H,,0.

§ 18 I'mpponus

I'mpposm3oM Ha3BIBAIOT peaknmuu o0OMeHHOTO
B3aMMOJEHCTBMSA BEIIeCTBa C BONOM, IIPUBOMM-
IHe K UX pPasjioKeHHIo.

g s

[lo HanmpaBJIeHHIO peaKIM¥ THAPOJIMN3a MOXKHO pasie-
JHUTH HA oOpamumbie U HeoOpamumbLe.

Ecnmu mocmorpers Ha TaGJUIy PacTBOPMMOCTH THIPO-
KCHOB U COJIeil B BOJle, TO MOKHO 3aMeTHTh, 4YTO B HEKOTO-
PBIX KJIeTOYKAX 3TOM TAaOAMIILI CTOAT IIPOoYepKH. B cHOCKe
JK€ YKasaHo, YTO JaHHOe BeIlecTBO Jubo He CyIlecTByeT,
aubo pasnaraercA BOJOMH, T. €. II0JBepraeTca HeoOpaTIMO-
My IrUApoOaKu3y. Halge Bcero TaKMMHU COJAMH ABIAITCA CO-
au, 00pasoBaHHbIe ¢NabbIM HEPACTBOPUMELIM OCHOBaHHUEM U
ciabo# jmeryueit kuciaoroi. Hanpumep, cynbhusn amomu-
HUA CYIIEeCTBYET TOJBKO B CYXOM BHJE, TAK KaK B PACTBODE
NOJHOCTLIO F'UPOJIU3YeTCs:

Al,S, + 6H,0 = 2A1(OH),{ + 3H,ST.

Kpome HeKOTOPBIX coJiell, THAPOIKU3Y IIOABEPraloTCs
MHOTHe OMHapHBIe (ABYX2JIEMEeHTHEIE) COeTUHeHHA — (oc-
GUABL, HUTPUABL, CUINIUALL, TUAPUALI A T. ., HAIIPHMeD:

Zn,P, + 6H,0 = 3Zn(OH),J + 2PH,T.

OTMeTUM, UTO 9TA pEaKIIUsd JIeXKUT B OCHOBe IIpUMeHe-
HUA (pochuaa MUHKA B KAUeCTBe 300114 — BelllecTsa, Uc-
NOJAB3YEeMOT0 A 00PLOBI ¢ IPEIZYHAMU.
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HeoOpaTuMBIil THAPOJH3 HCIOJB3YIOT AJA MOJYyYeHUA
aneTHJIeHa U3 Kapbuga KaabIna:

CaC, + 2H,0 = Ca(OH), + C,H,T.

I'opasao 6osee 3HauMM U MHOTOOOpa3eH I'UAPOJIU3 oOpa-
TUMBI.

MO’KHO BBIIEJIUTE YETHIPE THIIA PACTBOPHUMBIX COJIeH
B 3aBHUCHMOCTH OT CHJEI 00pasylIIUX COJb KHCJIOTHI H
OCHOBaHUA.

HeoOparumblii rTuAponns3 coau ciabozo O0CHOBAHUA W
caaboil Kucaoms. ObBLI pPaccMOTPEH BBINIE Ha TIPpHMepe
cynb(hHIa aIIOMUHAA.

Temeps paccMOTPUM 0OPATUMBIN TUAPOJU3 COAU CULDL-
HO20 ocHosanus (mwénoum) u caaboit wucromwur (H,S,

H,CO3, HCN, H,S0,, CH;COOH).
Kax npasmno, B pesynbrare Takoro rugpoiausa obpa-
3VIOTCA KUCJIAA COJIb U IIET0Yb:

Na,CO; + H,0 —<— NaHCO; + NaOH
WY B MOHHOM BHJe:
CO% + H,0 == HCO3; + OH".

Taxoi ruApoIN3 HABEIBAIOT 2ZUOPOLUIOM TLO AHUOHY.
Hoxn, xoTopelil 00ycIoBIMBaET CPpeAy pacTBopa, — TI'HUIpPO-
Kcug-anuon OH™, mosTomy npu pacrBopeHun kapGoHaTa
HaTPHUA B BOJle Cpejia MOJyYeHHOI0 pacTBopa byaeT wenou-
HOll ¥ WHAWKATOP, Hanpumep GeHoJA(TalenH, IOKAKeT
9TO, M3MEHHB IIBET HA MaJIMHOBBIHA.

Kucnele comm, Kak OPOAYKT I'MAPOAHM3a IO AHHOHY,
OONyYarTCsA B TOM cJlydae, eclH HCXOAHAsA COoJb 00paso-
BaHAa MHOTOOCHOBHOI KucjaoToi. B ciayuae ke, xorga
HCXOAHAas cOJb 00pa3oBaHa OQHOOCHOBHOM KHUCIOTOMH, B pe-
8yJbTaTe THIPOJIH3A NOJAYYAIOTCA IMEJ0Yh M KHUCJIOTA.
B rauecrBe mpuMepa paccMOTPHUM THAPOJH3 IIHAHUIA Ka-
ausas — o0A3aTeNBHOr0 aTpubyTa MHOTOYHCAEHHBIX IIIIH-
OHCKHX ¥ JeTeKTHBHBIX JIUTEPATYDHBIX IPOH3BEAeHMIH:

KCN + H,0 &— KOH + HCN
HJIA B MOHHOM BHJE:
CN-+H,0 == HCN + OH".

Teneprs BaM CTaJI0 HOHATHO, YTO YOMBAaeT YeIOBEKA He
TOJIBKO IHAHMCTBINA KaJHWil, HO ¥ 00pa3ymomasacsa B pe3y/ib-
TaTe ero ruApoJMu3a JeTydyasd W Upe3BbIUalHO TOKCHYHAS
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nuanucroBogoporuas kucaora HCN. M ropbKUM MUHAATIEM
MaxHeT He I[THaHUCTHIN Kalnil, a UMeHHO IIHaHOBOAOPO.

I'mpponus coau caabozo ocHo8arus (HepacTBOPUMOIO
B BOJIe THAPOKCHAA METaJIJIa, aMMHAaKa UK aMUHA) U CULb-
nolt kucaomsr (HCl, HNO,, H,S0O,, HCIO,, HBr, HI) npu-
BOOUT, KAK IpPaBHJI0, K 00pa3soBaHWI0 CHUJIBHON KHCJIOTEHI
¥ OCHOBHOM COJIH:

ZnCl, + H,0 == ZnOHCI + HCl
HJIU B HOHHOM BHE:
Zn?* + H,0 =—= ZnOH* + H*.

Takoil THAPOJN3 HASBIBAIOT 2UdPONLUZOM NO KamMu-
ony. Mon, KoTopslil 00yc/ioOBAWBaeT CpeAy pacTrsBopa, —
KaTuoH Bojopoaa HY, mosToMy mpu pacTBOPeHHUH XJIOpHAA
HWHKAa B BOJe cpeja IoJyYeHHOTO pacTBopa 0yaeTr Kuc.iom-
HOll 1 HHIUKATOP, HAIIPHMep JIAKMYC, IIOKaXeT 3T0, H3Me-
HUB I[BET HA KPACHBI.

OcHOBHEBIE COJIH, KAK MPOAYKT I'MAPOJIN3a II0 KATHOHY,
[OJIy4alTCA B TOM cJIydyae, ecJIM HCXOAHAA cob 00pasoBa-
Ha MHOTOKHMCJOTHBIM OCcHOBaHmeM. Eciam HcCXoIHas COJb
o0pa3oBaHa OJHOKMCJIOTHBIM OCHOBaHHEM, B pe3yJibTaTe
ruAposiu3a obpasyrTca KUCI0Ta U OCHOBaHNKe. B KauecTBe
IpUMepa PacCMOTPHM I'HAPOJIH3 XJjJopuna aMMmoausa. Mero-
PHYECKH CJIOXKMBIIeeCs Ha3BaHWe JTOHM COJM — Halla-
TEIPb. B pe3yjbTaTe THAPOJH3Aa HAIIATHIPA BBIAEIAETCS
aMMHaK:

NH,Cl + H,0 &< HCl + NH;* H,0
WU B UOHHOM BHJE:
NH; + H,0 &< H* + NH; - H,0.

PaccMoTpuM emmié OJWH IIPUMEDP THAPOJH3a II0 KaTHO-
HY — TM/IPOJIN3 HUTPATA HATPHUS, 00Pa30BAHHOI0 CUJILHBIM
ocHOBaHMeM (I'MAPOKCHIOM HaTpus) u cuaboii (a30THCTOI)
KHCJIOTOI:

NaNO, + H,0 &= NaOH + HNO,
WY B MOHHOM BHJeE:
NO; + H,O0 == OH™ + HNO,.

N mHaxoHeN, THAPOJH3 COJAU CUAbBHOZ0 OCHOBAHUA W
CUJbHOU KUCLOMbL, KAK TPaBUJIO, He IIPOUCXOAHUT, U COOT-
BETCTBEHHO cpeja pacTBopa Oymer nHeiimpanavHoi. Hanpu-
Mep, He T'HAPOJH3YIOTCA XJIOPHUALI, HUTPATBI, CYJb(paTh
I[eJIOYHBIX METAaJJI0B.
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KHUCJI0TA POKKHA

(CGH1005)HI:> Cﬁﬂlzoﬁ = CZH50H
LeJIIEJIO3a IIII0KO03a CIIHDPT
(1ena, OMUIKH)

Puc. 109. Cxema mpomsBoACTBa THAPOIUZHOTO
STHJIOBOT'O CIIMPTA U3 LEJIII0JIO3BI

HecmoTpa Ha KpacoOyHYO MAJUTPY PA3IHYHBIX CIYUYaAEB
THAPOJH3a cCoJiell B HEOPraHNYeCKOol XUMIH, OH HA B KaK0e
CpaBHeHHeEe He UJET C MHOTOYHCIEHHBIMHY CAYYAAMHE I'HIADPO-
134, U3y4aeMBIMH OPTaHUYeCcKOH XUMHeH.

Brauasyie paccMOTpUM [Ba OIpHMepa I'HADOJIM3a OPTaHHu-
YeCKHX BelllecTB, KOTOPhIe UMEIOT BaKHOE IIPAKTHUYECKOoe
OPOMEBINIJIEHHOE 3HAYECHHE.

ITonyuenue zudpoausznozo cnupma (puc. 109). Hassa-
HHEe 9TOr'0 IPOMBIILIEHHOTO IIPOIYKTA 00YCI0BIEHO CIIOCO-
6om ero monmyuenusi. OTxoasl AepeBoobpabaTeIBaroIneii mpo-
MBINIJIEHHOCTH (ONHWJIKH, Iela) COMEepyKAT IeJLIII03Y,
KOTOPYIO ITOABEPralT ruapounsy (¢ yuacTueM CepHOM Kuc-
JIOTEI B KaUeCcTBe KaTaJIu3aTopa):

TJIHKO3a

IloryuenHy!0 B pesdyabTaTe THAPOIH3A TIHOKO3Y O]
AgelicTBHeM (DepMEHTOB TepepabaThIBAIOT B CIUPT:

epMeHTHI
CeH,,0,——— 2C,H,0H + 2C0,T.

TouHO TaKkHWe >Xe XHMHUYECKHE IPOIEeCcCHl JeXaT U B 0C-
HOBE IOJIYYEHHSA IIHINeBOro (IUTheBOI'0) 3THUJIOBOIO CIHD-
T4, TOJBKO B KadYecTBe HMCTOUYHHMKA €ro CAYKHUT He Ilej-
JI10J103a, a IJIIK03a, o0pa3oBaBIIascs B Pe3yJIbTATe THJ-
poJim3a KpaxMmaJia.

Ionyuenue muina. HUSKOCOPTHBIE JKUPHI, WU YKHUDHI,
MAaJOIIPUIOAHEIE B MHUINY (HaIpmMep, IaJIbMOBOE MAacJo),
IIOABEPTAIOT MIEJOYHOMY I'HApPoau3y. llonyuusinuecs opmu
9TOM JKHPHbIe KApOOHOBBIE KHCJOTHI CBA3BIBAIOTCS IIE-
JIOYBIO WX COLOM B MBLJIO, CMEIIAs TeM CaMBIM paBHOBeCcHe
o0paTHMOro Ipoiecca BOPaBo:

coga
SKUDPEBI + BOAA —* MBLJIO + I'VIHIIEePHH.

C MBLIAaMHM BBI JOCTATOYHO MOLPOOHO 3HAKOMMJIMCH IIPH
paccMOTPeHHH KECTKOCTH BOJKI.
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Emé bosiee BarKkHOe 3HAUEHHE MMEIOT IIPOIECCHI THAPO-
Jau3a ayia oOMeHHBIX MPOIeCCOB, KOTOPbhIE JIEXKAT B OCHOBE
JKHU3HEIeATeIbHOCTH X UBEIX OPTaHU3MOB.

Ilocrynawmine B OpraEMsaM C NOHINEH OeJIKH, >KHPHI,
YIJIeBOALl IOABEPralTCsa B IIHAIIEBAPUTEIBHOM TpaKTe
(epMEeHTATHUBHOMY T'MIPOJIN3Y ¢ 0Dpa3oBaHHEM COOTBET-
CTBEHHO aMHHOKHCJIOT, TJHIEpHUHA W KHUPHBIX KHCJOT,
MJII0K03bl. V13 9TUX « KHPOUYUKOBY» OPTaHU3M B XOJe ILac-
THYEeCKOT0 0OMeHa CTPOUT CBOU COOCTBeHHBIE OeJIKH, JKUDPBL
u yraeBonabl. Tak Kak sTHU IIpoIllecchl IHAOTEPMHUYECKHUe U
TpeOVIOT 3HAUMTEJBHOIO KOJHUYECTBA JSHEPrUH, HEeMAaJo-
BAXKHYIO POJIb B 0OMeHe BelllecTB urpaeT ¥ oOMeH sHepruH.
0O06a aTU nIpollecca HepaspbiBHO CBA3AHEI B €JMHOM KHUBHEH-
HOM IIpoIiecce o0MeHa BeIeCTB U DHEePTHH.

JHepreTHuuecKuil obmeH mpeacrasBiasgeT cobOil He dYTO
HMHOE, KaK Te e Ipolecckl ruapoausa. Taxk, HeoOXoguMy0
IJIA MJIACTHYecKoro obMeHa (MJIHM, KaK roBopAT ODMOJIOrH,
ACCHMMUJIAIIMHN) 9HEPrUI0 OPraHu3M IOoJyJaeT B pe3yIbTaTe
rugpoaunsza ATd:

AT® + Boga —> AIIP + dochopHasa kucaora + 40 xllx.

B Xoze IpOTHBONIOJJOMKHOTO mpoliiecca (B OMOJIOTUH eTo
HA3BIBAIOT [JUCCHMHJIANUEN) BbIJelisieMas M3 OpraHuue-
CKHX BeIlecTB SHEePrusa BHOBL HakanauBaeTcda B ATdD:

AII® + pochopras kucaora —> ATD + Boga — 40 g Jx.

1. Tuaponus. 2. Heo6parumsrii ruagpoaus. 3. O6paru-
MBIH THAPOJH3 Heoprauuueckux coiaei. 4. Tmaponans
OpraHHYecKHX COeIHHEeHWH — IeJIIIFJI035I M Kpaxma-
sa (moJiy4eHue 3THJI0BOI0 CIIMPTA); MIeJOTHOH rHApPO-
au3 KUpoB. 5. 'mapoaus B opraHM3al MM KH3HM Ha
3emure.

@ essccsctreoOORRROROEOOOOORPROCOROOORRROOOOROODOORRRRRRS
1. 9ro rakoe rugpoans? OOBACHATE dTUMOJIOTHIO 3TOI'O Tep-
MHHA.

2. IToyemy B TabJIKIE PACTBOPHMOCTH I'HIPOKCHIOB H COJIEH B
HEKOTOPBIX KJIETOUKaAX MMEeTCA 'ﬂpot{epxn?

. 3. BanumuTe ypaBHeHHe ruiponusa cyiabbhuza xpoma (III).
Kaxomy rEpoJin3y MoJBepraeTcs 9Ta CoJib?

4, VicnpiTaifiTe B JOMAITHUX YCIOBUAX WHINKATOPHOI Oymaroi
pactBopsl numesoit (NaHCO,) u crupamsroit coast (Na,CO,).
B xaxoM pacrsope cpena Gyaet 6onee menounoit? Ilouemy?
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. 5. McobITaiiTe pacTBOPLI MBLIA ¥ CTHDAJLHOTO MOPOIIKA MHI M-
KaTtopHoit 6ymaroit. O6bAcCHATE, TOYEMY AJAA CTHPKH JIydille
KUCIIOJIB30BATE CTHPAJbLHEBIE IOPOIIKY, a He MbLia. [Touemy He
PEKOMEH/YETCHA CTHPKA INePCTAHBIX H3AEJHH IOPOLIKAME,
[IpelHA3HAYEHHBIMH JJI5 CTHPKH XJI0MYATOOYMAMKHBIX ?

.’ 6. Ucmonbaysa 3HaHUA 110 OMOJIOTHH, IMOATOTOBBTE TPH CO00-
ueHud Ha TeMmy «ObmeH GelIKOB (BKHPOB, YIJIeBOJOB) B Opra-

HHU3Me YeJIOBEKAa, ero HapyIlIeHHA U IPeIyIPeKIeHHEe HX » .

7. lasnbl pacTBOPEI TPEX COJIEH:

a) aurpar csuuna (II), cyasdar Kanusa, CHIUKAT HaTPHAA;

0) XI0pHJ HATPHA, CYIbOUA TUTHSA, XJIOPUT ATIOMHAHIH;

B) HUTPAT AMMOHHSA, [{HAHA HATPUA, HOAUL Dapus.

Kak nmpu nomomu meAMKaTOpa pacrnosHats ux? [nsa coJei,

TIOBEPTaOINXCA MUAPOJIN3Y, BANHUIIATE YPABHEHUS COOT-

BETCTBYIOIIAX peaKIuii.

8. Hanumure ypaBHeHHMA peakIWy, C IIOMOIILI KOTOPBIX

MOJKHO OCYIIECTBUTD CJeIVIONIHe IPeBPaIlleHHnA:

KapOuJ Kanbmusa — > aneTHJeH — YKCYCHBIN anbleruy —

— > YKCYCHAasA KHCJIOTa — YKCYCHO-3THJIOBBIH a(hup —>

—> 3THUJIOBBIH CIIUPT.

Kakwue us npespaimennil ABIAIOTCA peakIUAMHE I'HApoInsa’?

9. YeM OoTnHUANOTCH PeaKIMK I'HMAPOJIN3a OT PeakInil rugpa-
ranuu? Yro Mex1y HuMH 0011ero?

10. Kaxme Ipomeccsl rapoin3a UMEIOT IPOMBIILIeHHOe 3Ha-
uyerHne?

11. ITokasxuTe poab THAPOJIN3a HA IPHMepe IIPOoIeccos obme-
Ha BENIeCcTB M YHEPTHH B KUBHIX opramuaMmax. Ilogrorosere
NIpe3eHTALIUIO HA 3Ty TeMY, HCIIOJIb3ysa pecypcsl MaTEepHeTA.

> 606

19 OxuciIuTeabHO-
BOCCTAHOBUTEJILHBIE
peakIiuu. IJIeKTPOJIN3

IloBTOpUM NpHU3HAKH, IO KOTOPHIM KJACCH(MHUIUPYIOT
XUMHUYEeCKHe pPeaKIIUH: N3MeHeHHe COCTaBa BeIleCTB, YNC-
JIO ¥ COCTAB peareHTOB M IPOAYKTOB, (haza, TenmJIoBOH s(-
dexT, HampaBJieHHMe, ydacTHe Karaamsatopa. He menee
3HaAYHMa KJaccuduranud Mo IPU3HAKY: «M3MeHeHue cre-
neHell OKHCJIEHHS 3JIEMEHTOB, 00pas3ymoIiux peareHThl W
MPOAYKTHEI peakiuu». Ilo 5TOMY MIPpU3HAKY pPa3/IM4aloT pe-
AKIHH, IPOTEKAIOIIHe C UI3MEHEHUEM CTEIeHH OKICIeHU s
(oKkHCIHUTEeNbHO-BOCCTAHOBUTEIbHBIE), U PEAKI[MH, IIpOoTe-
KarmIre 6e3 UBMEHEeHUA CTeIIeHN OKUCIeHNA.
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CreneHbl0 OKHCJIEHHA HA3LIBAIOT YCJIOBHLIH 3apsij aTo-
MOB XMMHYECKOI'0 3JIEMEHTA B COeIMHeHUH, BEIYHCIeHHBII
Ha OCHOBE TPeANOJOKeHUA, YTO OHO COCTOHUT TOJBKO H3
IPOCTBIX HOHOB.

YTo6Bl paccyuTaTh CTEeHb OKHCJIEeHHdA, HYMKHO BOC-
MOJIB30BATHCA HECJIOMKHBIMY NIPABUJIAMM:

1) cremmens oKHcJaeHHsS (C. 0.) KHCIOpPOAa IIOYTH Bcerja

+2-1
paBHa —2 (uckiawoueHusa: dropusg xuciaoposa OF,, nmepo-
+1 -1
KCcHUbI, HanpuMep, H,0,);
2) ¢. 0. BOZOpOIa IOYTH Bcerja pasHa +1 (MCKIIOUeHHUA:
+1 -1
ruapuael, Hanpumep, NaH);

3) c. 0. MeTaJLJIOB BCerja IoJOKHUTeIbHa, €€ MAKCHUMAaJb-
HOe 3HaueHHe IIOUTH BCer/la PABHO HOMepY I'DYIIEL;

4) c. 0. cBOOOIHBIX ATOMOB M aTOMOB B IIPOCTEIX BellecT-
Bax Bcerga paBHa 0;

5) cymMapHas cTeneHb OKHUCJIeHUA aTOMOB BCeX dJIEMeH-
TOB B coefuHeHUHU paBHa 0.

OKHCIUTEeIHHO-BOCCTAHOBHUTEJIBHBIMM Ha3bIBa-
IOT peaKIuH, IPOTeKalllue ¢ U3BMeHeHHeM cTe-
neHeil OKHCJIEHHsA J€MEHTOB, 00pa3yloniuX Be-
IeCTBA, YYACTBYIOIHE B DEAKIIUH.

e W S B T e e ! e s

K oxMcCIHMTEeIbLHO-BOCCTAHOBUTEIBHBEIM OTHOCATCA BCe
peakIiy 3aMeIleHNsi, a TAKMKe Te PeaKIUi COeIUHEeHUA U
Pas3ioxKeHHud, B KOTOPBIX yH4acTBYeT XO0TdA OBIL OOHO IIpOCTOE
BeNIeCTBO.

I[MoueMy 5TH peaKIMM TaK HaseiBaloT? PaccMoTrpum
IpHMephl OKHCAWTEJIbHO-BOCCTAHOBUTENBHBIX pPeaKIui
C y9acTHeM HeOpraHudYecKUX W OpraHHYeCcKHUX BelllecTB.

B kadecTBe MepBOi peakuH BO3bMEM KPacHuBYIO U IIpaK-
THYECKH BAXKHYIO PeaKkIHIo alloMuHOTEpMUY (cM. puc. 99):

Fe,O, + 2A1 = 2Fe + Al,0,.

O003HAYUM CTelleHH OKHCIeHHUsI BCeX 3JIeMeHTOB B (hop-
MyJax BellleCcTB — PEareHTOB W IPOAYKTOB 3TOH peax-
UK

+3 -2 0 0 +3 -2
Fe,O, + 2A1 = 2Fe + Al,O,.
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Kak BUIHO U3 ypaBHeHHA, [Ba dJIeMeHTa — JKeJjie30 U
ANIOMHUHUN — M3MEHHJM CBOW CTEIeHW OKucaeHus. UYro
¢ HUMH IIPOM30IIJI0?

AnmoMUHYE U3 HeHTPAJIBHOTO ATOMA NPEeBPATHIICSH B yC-
JIOBHBIHI MOH B CTEIEHH OKHCIeHH:A +3, T.e. OTIA] TPH

3JIEKTPOHA:
OKucieHme T8

0
Al -3 ——— Al.
BOCCTaHOBHTEJIb

OJeMeHThl MU BellecTBa, OTIAIoIlue 3JeKTPOHBI, Ha-
3BIBAIOT GO0CCcMaHoO6umenamu. B xXone peaknmuy OHH
OKUCLAIOMCA.

YcnoBHBIN MOH KeJjie3a B CTEIIeHU OKHCJIeHusa +3 1moury-
YUJ TPH 2JIEKTPOHA U IPEBPATHJICA B HEHTPAJIBHBIN ATOM:

_ BOCCTAaHOBJIEHHE 0

+3
Fe + 3¢ ——— > Fe.
OKHCJINTENb
OJIeMeHThI MJIM BellecTBa, NPUHUMAION[NEe dJIEKTPOHEI,
Ha3BIBAKT OKucaumenamu. B xone peaknyuu OHU &0cC-
cmaHasauearOomcsa.
IIponeccsl, mpoucxoAAINe B PACCMOTPEHHOM IIpHUMepe,
MOXKHO IPDEeICTABUTE B BUJIE CXEMEI.

e S ——
‘ BOCCTAHOBJIEHHE ¥
9 0 -3

159203 + Al —> Fe + A1203

OKHCJIeHHEe ‘

IloraTne 06 OKHCIUTENHHO-BOCCTAHOBUTE/LHBIX peak-
IIUAX YHUBepPCaJbHO, T. €. 0HO CIIPABENJIHMBO He TOJLKO JAJIA
HeOpraHWYeCKOl, HO U JJA OPraHUYEeCKONd XMMHH. XHUMH-
KH-OPTaHUKH yOOTPeOJAT AHAJOTHYHBIE BBIPAXKEeHHS,
HanpuMep, A aJbJeTHJIOB: «OHH BOCCTAHABJIMUBAIOTCH
B COUPTHI» MJIH «OHW OKHUCJIAIOTCSA B KHCJIOTHL» .

PaccMoTpuM OKHMCIHTETBHO-BOCCTAHOBHTEJNBHYIO peak-

IOHI0 'OpeHrd MeTaHa.:

—-4+1 +4-2 +1-2
CH, + 20 = CO, + 2H,0.

—4 _ oxucienne 4
C—-8¢— > C 1
BOCCTAHOBUTENIb 8
0 _ EBOCCTAHOBJEeHHME _—2
O, + 4 2ommmen, o | |2
OKHCIHUTEJIb
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ITOT IPOILECC MO HO IPEJCTABUTEL B BU/IE CXEeMEI.

OKHCJIeHHEe ,L

+4-2 1

—4 0
CH4 + 02 —> COZ + H20

BOCCTAHOBJIEHHE

Hawubonee cusvbHbiMU 80cCmMaHOBUMENAMU SABIAITCH
MeTaJabl, BOLOPoa, okcuzn yraepona (II), yrioepon, cepoBo-
IIOPOJ, AMMHAK U AP.

HawubGoiee cusbHblMU OKUCAUMENAMU ABIATCA GTOD,
KHMCI0POJ, 030H, TaJOreHbl, A30THASA W CEPHAA KHCJIOTHI,
IepMaHTAHAT KaJIHuA H Ip.

OfHAKO CAMBIM CHJILHBIM M3 HM3BECTHBIX OKHCJIHTENeH
M BOCCTAHOBUTEJIEH ABJIAETCA dJIeKTpUdecKuil Tok. OH Boc-
cTaHaBJIHBaeT Jake IIeJOYHBIEe U IMEJ0YH03eMeJIbHbie Me-
TAJAJBl U AJIOMAHAN M3 UX COeIUHEHHUH U OKHCIAEeT JarKe
HOHBI FaJIOTeHOB W KHCJ0POAa U3 UX COeJWHEeHHH 0 Ipoc-
TBIX BEIeCTB.

HOBHTEJIbHBIE PEAKIINH, IIPOTeKAOIIVe Ha 3JIeKT-
poJax OpH NPOXOMKJACHHUH 3JMeKTPHYECKOTO TOKA
yepe3 pacIljiaB HJIH PACTBOD 3JIEKTPOJIHUTA.

’ aJIBRT])DJIHBOM HAa3bIBAIOT OKHUCJIIHUTEJIBHO-BOCCTA~

A el e M T W e T i

BHaROMCTBO C 2JIeKTPOJIHM30M MBI H HaYHEM C JJIEeKTPO-
JIF3a PacIlIABOE 3JIEKTPOJIHUTOB.

Ilpu nyiaBjaeHMH 3JIEKTPOJHTHI paclIagalTcs HAa HOHBI,
TOJBKO B OTJIMYHE OT MOHOB B BOJHBIX pacTBOpax TaKHe
HOHBI He THAPaATHPOBaHEI. IIpu nponycKaHNUU 3JIeKTpHYe-
CKOT'0 TOKa Uepe3 PAcIlJIaB MOHBI HAIPABJIAITCA K IPOTH-
BOIIOJIOKHO 3apAYKeHHBIM 2JIeKTPOAAaM U paspsAKaloTcs Ha
HUX.

PaccmoTpuM aJeKTPOJK3 pacijlaBa XJA0pHAa HaATPHA.
B pacniaBe aTa conk JHCCOLUUPYET:

NaCl = Na' + Cl-.
KaTnoHBl HaTpuAa HampaBAAwTCA K Karoxy (orpuma-

TeJBLHOMY IIOJIOCY HCTOUYHHMKA TOKA) W paspsfxarTcd Ha
HEM, T. €. BOCCTAHABJIMBAIOTCH:

Nat + 1 —> Naf.
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XJIOpU-aHUOHBI HAIIPABJIAIOTCA K aHOAY (IIOJIOKHUTEb-
HOMY II0JIIOCY MCTOYHHKA TOKA) U pa3payKaloTcdA Ha HEM,
T. €. OKHCJAIOTCA:

2Cl-—2é—ClY.
Hrorosoe ypaBHeHMe 3JIEKTPOJH3a PacIaBa XJOPHIA

HATPHUA:
JeKTPOJH3

2NaCl(pacmaB) ——— 2Na + Cl,,.

CxeMaTH4YHO 3TOT TIPOLECC TPEACTABJIEH HA PHUCYHKe
110. IMeHHO TaK B IPOMBIILIEHHOCTH MOJYYalO0T IIeJod-
Hble ¥ IIEJOYHO3eMeJbHbIe METAJJBI, 4 TAKMe IaJOreHbl.
BroepBeie HCHIOJB30BAJ 3JEKTPOJIN3 AJIA TOJYYeHHUS 3THX
MeTaJIJIOB aHTJIMHCKUHA XUMHUK I'. IIaBH.

AKTHBHBIE METAJLIBI IOJYYAIOT He TOJABKO U3 CoJeil, HO
TAKYKe M U3 PACIIJIaBOB APYTUX COeIUHEHH M, HAaIPUMep OK-
cunos. Taxk, mMupoBas anOMHUHHEBAdA TPOMBINIIEHHOCTH
HCIIOJIB3YeT JJIsl IIPOM3BOJICTBA 3TOT0 MeTallIa 00e3BoKeH-
HbIe OOKCHUTHI.

OkcHA alloMUHUA HMe-
eT aTOMHYIO KpHCTaJdanye- TCI?
CKYIO DeIIéTKY U SABJISAeTCH
4pe3BbIYaiHO TYrOIJIaBKAM \ )
BemecTBoM. IloaTomy mmoay- ]
UeHUe U3 Hero amiOMMHUA \
U3HAYAJIBHO OBLIIO OYEeHb J0- \
porum. Ha ITapuskckoii BbI- \
craBge 1855 r. amoMmuHMI - |
JAeMOHCTPHPOBAJICA KaK ca-
MBIH pexkwii Merann. OH
CTOHMJI TOTIa YYTh JM He B
10 pas moposke 3010TA.

Hemuorum 6omee cra ner
HasaJi, aMepHKaHCKHHA CTy-
neHT-xuMuk Y. Xoun wn
(hpaHIY3CKHH  MeTaIypr
II. 9py oTKpsLIH, YTO 00€3- ;‘l
BOYKEHHBIe OOKCHTHI (HJIH f
IVIMHO3EM — OKCH] AJIIOMH- Anox
Hud (puc. 111)) Mo HO pac-  Pue. 110. Cxema VCTAHOBKU
TBOPUTE npu 950 °C B pac- 11s smexTposmsa pacmiaaga
IIaBJI€EHHOM KpPUOJIHUTEe ¢  X/A0PHJAa HATPHA

Pacomnas NaCl NaCl

——
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Puec. 111. Boxcur

3aTeM TIYTEM 3JEKTPOJaH3a
BBIJICJIUTEH M3 HEro aJIlOMUHNH
(puc. 112). Meton Xomna —
Ipy Ccoesaaa BO3MOMHEIM IIPO-
MBIIIIJeHHOE MOJyVUYeHue alio-
MUHHAA.

Bropoit THTI BieKTpoOsIH3a,
HCIIOJIL3YEeMOr0 B IIPOMBIII-
JeHHOCTH, — 3TO 3JIEKTPOJIHU3
PACTBOPOB.

B aroM mpoliecce IPUXO-
OUATCA YUYHUTBIBATE HE TOJLKO

Te MOHBI, HA KOTOPbIE€ JUCCOIMHUPYET 3IeKTPOJHUT, HO TaK-
JKe W MOHBI, 00paayiouuecs IpU OYeHb HEe3HAYUTEeJbHOM
IMCCOMMAIINHE MOJIEKYJI BOABI!

H,0 — H*+O0H".

Puc. 112. CxeMa yCTAHOBKH AJIA TPOMBINIJIEHHOI0 IIOJIYIEHHA A ATIO-
MHHUA: ] — DJIEKTPOJHUT — PACIIABJICHHBIH KPHOIHT ¢ ZOOaBHAMH
(pTOPUAOB KaJbIHA H ANTIOMHHHA (AJA CHIMEHHH TeMIepPaTyphbl
[IIaBIeHUA) U OKCHI aJioMHHEUSA (100aBAAIOT TIePHOAHYECKH);
2 — yronpHBIA KaTon; 8 — YroAbHEIH aHof; 4 — KOpKa M3 3a-
CTHIBIIIET0 OKCHAA AMIOMUHUA, 3alMINARMAas PACIIaBIEHHBINA
AJNIOMHMHHI OT OKMCIAeHud; 5 — cTajabHas BaHHA; 6 — orbop pac-

I[IJIaBJIEHHOTO aJIlOMHMHHUA
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PaccmoTpuM sjekTposn3 pacTBOpa XJOPHAA HATPHA
(puc. 113). Ha xkaToj B aToM cjiaydae OTOpaBATCA HOHBI Na®
u H*, sa asogq — Cl- u OH~. Ha KaTojile IpOoMCXOAHUT BOC-
CTAHOBJIEHHE KaTHOHOEB BOJOPO/A, HA AHOAE — OKHCJIeHHe
XJIOPDHJ-aHHOHOB, & B PacTBOPE OCTAHYTCA KaTHOHBI HAT-
pusA ¥ TUAPOKCHA-aHMOHEI. CyMMapHOe ypaBHeHHE pac-
CMOTPEHHOTO IIpoIlecca:

QJIEKTPOJN3
2NaCl + 2H,0 2NaOH + H,T + CI,T.

CrnenoBarersHO, NPOAYKTAMHE 3JI€KTPOJM3a pAacTBOpA
XJOpUAa HATPHA ABJIAITCA BOAOPOJ, XJOP M THAPOKCHUIL
HaTpHA.

LA onpeneneHNs MPOLYKTOB 3JIeKTPOJIM3a BOAHBIX Pac-
TBOPOB DJIEKTPOJIMTOB CYIIECTBYIOT CJAEAYIOHe IpaBHa.

1. IIponecc Ha KaToxe 3aBHCHUT He OT MaTepHasia KaTo-
7a, 13 KOTOPOro OH CAeJiaH, a OT IIOJOKeHuA MeTaJiiaa (Ka-
THOHA 3JI€KTPOJINTA) B 2JIeKTPOXUMHYECKOM DALY HAIpPA-
JKEeHHH, IIPA 3TOM eCJIH:

1.1. KaTHOH 5JIeKTpONIHTA PACIONOMeH B Hayale pPAAa
HANPAKeHUH (M0 aJIOMUHUI BKJIIUYHUTE]LHO), HA KaTOIe
HJET IIPOIECC BOCCTAHOBIIE-
HUsA BOABI (BBIAENSIETCA BOJO-
pox H,T). Katuousr meramnia
He BOCCTAHABJIUBAIOTCH, OHU
OCTalOTCs B pACTBOpE.

1.2. Karnon siaexTpoanrta i I
HAXOMUTCA B PAAY HaIpAXKe-

Cocynsr nns
cOopa razos
A

HUH MeMIy aJllOMHHHEM H PacTsop
BOJOPOJOM, TO Ha KAaTOJe XI0puja
BOCCTAHABIUBAIOTCA  OXHO- HATpHA

BpEeMeHHO W WOHLI MeTaJlia,
1 MOJEKYJbI BOIEI.

1.3. KaruoH ajekTpoanTa
HaXoAuTCA B PALY HaNpAXKe-
HHH IIOCJIe BOAOPOAA, TO HA
KaToJle BOCCTAHABJIHUBAIOTCH
KaTHOHEI MeTaJLiIa.

1.4. B pacrBope coxep-
KaTeA

YroabHBIE
JEeKTPOALI

MeTaJJIOB, TO CHAYAJIa BOC-
CTaHaBJIMBAETCA KATHOH Me-
Tajjia, CTOALIEro B psAAy Ha-
OpAKEHUH Ipasee.

KaTHOHBI  PAa3HBIX o

Hcerounuk Toxa

Puc. 113. CxeMa yecTaHOBKHY g
9JIEKTPOJIH3Aa PACTBOPaA XJIOPH-
Ila HaTpusa B tabopaTropun
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2. IIpouecc Ha aHOJE 3aBHCHUT OT MaTepHalia aHoJa U OT
NpUpPOILI AHWOHA.

2.1. Eciiu anod pacmeopsaemcsa (Kejne3o, HUHK, MeJb,
cepebpo ¥ Bce METAJJIbl, KOTOPBIe OKHCIAIOTCSA B IIpomecce
2JIeKTPOJIN34a), TO OKHUCAAeTCA MeTaJJ aHOAa, HeCMOTPA Ha
IPHUPOAY aHHUOHA.

2.2. Ecau anod He pacmeopsaemcs (ero HAa3bIBAIOT
WHEePTHBIM — rpaduT, 30J0TO, ILJIATHHA), TO:

a) IpH 2JIeKTPOJIHM3e PACTBOPOB COJNEH 6eCcKUCNIOPOOHbLY
kucaom (kpome pmopudog) Ha aHOJE HIET MPOIecC OKUC-
JIeHUA aHUOHA;

6) IpK 3JIeKTpOJIM3e PACTBOPOB colell Kucsopodcodep-
HAWUX KUucaom u gmopudos Ha aHOAe HAET NPoIecC OKUC-
JeHusd BOIBI (BbIIENAETCA OZT). AHVOHBI HE OKHCIAIOTCA,
OHH OCTAIOTCsI B PACTBODE;

B) aHMOHEI 10 UX CIOCOOHOCTH OKHCJIATHLCS pacnoJjiara-
IOTCA B CIeAYIOIeM IopAgKe:

I- Br- 82 ClI- OH- S0%- NO; F-.

r d

BoceraHoBUTENbHAA aKTUBHOCTD
(CHOCOﬁHOCTb oToaBaThb BJIEI‘CTPOHI:I) YMeHbIIIaeTCH.
B npoMBIOIIeHHOCTH 3JIEKT-
Bogopox Kucnmopon  poJu3 HAXOJHWUT IIWUPOKOE IIPH-
MeHeHHe:

o OIS MOJYYeHUSA IMI1eJIod-
HbBIX, [IEJOYHO3eMeJIbHBIX Me-
TAJIJIOB ¥ AJTIOMUHHAA;

e INA TOJYYEHHUs rajore-
HOB, BOJOpPOJa H KHCJIO0POIa
(puc. 114);

e A HaHECEHHUA MeTal-
JWUYeCKUX IOKPBITUA Ha IO-
BEePXHOCTL HM3JeJNUN — HHUKe-
AupoBaHHe, XPOMHPOBaHME,
zosiouenme (o0llee Ha3BaHHE

TAaKUX IIPOIECCOB — 2ab8a-
; - HOoCcmezus);

. e S e 75 U3TOTOBJEHUS PeJib-
¢ mobasieHreM anekTponsl  €(pHBIX MeTalIHYeCKHUX KO-
CepHOI KUCIIOTEL nuii (zarbeanonaaCMUKA);
Puc. 114. Drexrposnus e [Jsi OYMCTKH IIBETHBIX
BOZBI B 1a6OPaTOPHEBIX MeTaJJIOB OT HpuMecei (pagdu-
yCIoBUAX HUpPOBAHUE).
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1. OKHCINTENbHO-BOCCTAHOBHUTEILHEIE PeaKuuu.
2. Crenenp oxucaeHus 3j1eMeHToB. 3. [Ipasuiaa ompe-
meJieHHd cTelleHel OKMCJIeHud 3JieMeHToB. 4. Oxuciau-
TeJlb H BOCCTAHOBMTE/b, OKMCIIEHHE M BOCCTAHOBJIe-
HHE. 5. DIeKTPoan3. 6. DJIeKTPOAHS pacnaaBa XJIOpPH-
na sarpus. 7. [loxyuenune amromuana. 8. daekTpoans
pacTBopa xaopuna Harpusa. 9. [Ipumenenune sxeKTpo-
JH3a B NPOMBIILIEHHOCTH.

S00000RP0000C00B00PORPR0RRRORROR000RO00RORROORBRS

1. ladiTe XapakTepUCTHKY peaKLuu OKcHAa xenesa (III)
C ANTIOMUHHEM II0 BCeM M3YYeHHBIM IIPHU3HAKaM KJjaccuduxa-
WU peaxkIiuii.

2. PaccMOTpHTE B3aNMOJeHCTBHE METAHA € XJIOPOM ¢ TO3UITHH
OKMCJIEHUA-BOCCTAHOBJICHHUA.

3. Oxapakrepuayiire OKHCJIHNTEeIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA KHCJIOPOJAA B PEAKIMAX C IIPOCTHIMH ¥ CJIOMHBIMH
BellleCTBaMH. 3alUIINTe YPABHEHNA PEaKIuil U pacCMOTpHTe
HX B CBETE NPOIECCOB OKUCICHHUA-BOCCTAHOBICHH .

4. Ilouemy aszor B ammuaxe NH; npossaser Tonbko BoceTano-
BHTEJbHEIE CBOMCTBA, a B a30THOM KHCJIOTE HNO; — Toneko
OKHCIIUTENbHEBIE?

5. IToaroToBbTe coobmenue Ha TeMy «BO3HUKHOBeHUHE U pas-
BUTHE ANIOMHHHEBONH NPOMBIILIEHHOCTH», HCIOJIb3YH BO3-
moxkHOCTH M HTEepHETA.

6. OxapaxTepusyiiTe HHTEIPHUDYIOIIYIO POIEL ATIOMUHHEBOTO
IPOH3BOJCTBA B MHPOBOM YKOHOMHYECKOM IIPOIIECCe C IIO-
MOIIbIO HOATOTOBJIEHHON MPe3eHTAl .

7. HazosuTe NMPOAYKTHI 2JIeKTPONU3a PACTBOPA W PACILIABA:
a) xsnopuna menu (11); 6) pacrBopa cyasdara Mean (1I1).

8. IlepeuncauTe nmpesMeTE! JOMAIIHEr0 0GHX0a U 060PYI0Ba-
HUS KBAPTHPHI, IPH M3TOTOBJIEHUH KOTOPBIX OLLIH HCIOIb30-
BaHBI AJLBAHOIIJIACTHKA M I'AJIBBAHOCTETHA.

9. IlepeuncauTe perasun aBTOMOGMIA, NPH HSTOTOBIEHHM
KOTOPBIX MCIOJb3YIOTCA rajJbBAHONIACTHKA U NaJILBAHOCTE-
THA.
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I';taBa TpeThvA

BemecTBa M MX CBOMCTEA

§ 20 MeTaJjiasl

CrpoeHre aTOMOB ¥ KPUCTAJIJIOB METAJJIOB OBLIO JOCTAa-
TOYHO MOAPOGHO paccMoTpeHO B mepBoii riase «(Crpoenue
BeIlecTBa», TAK JKe KaK UX (PusuyecKue CBOMCTBA U HEKO-
TophIe cIiaBel. [losydeHre MeTAaJJIOB M MHOTHe XmMHYe-
cKue CBOMCTBA METAJJIOB XapaKTepPH30BAJIMCH BO BTOPOM
rnaBe «XumMuuyecKue peaknuu». [loaToMy zagum (9107 888%871
OUepK XMMHUYEeCKHUX CBOMCTB METAJLIOB.

DTH CBOHCTBA MOMHO OXapaKTepHu30BaTh BhIPAKEHUEM!:
8ce Memanivl. NPOAGALIOM MOAbKO 60CCMAHOBUMEIbHbLE
ceolicmea.

B3aumoneicTBHEe MeTalJIOB
c HeMeTaJIJIaMH

Tak Kak MeTAaJIJIbl ABJIAIOTCH BOCCTAHOBUTENAMH, TO
OHM OTAAIOT CBOM 3JI€KTPOHBI HEMETAJLJIaM, KOTOPhIE, pasy-
MeeTcs, IPOABISIOT IIPH 3TOM OKHCJIHTEIbLHEBIE CcBOMCTBA.
B peaysbraTe o6pasyioTca OHHApHBIE COEAMHEHN, Ha3Ba
HHUSI KOTOPBIX (JOPMUPYIOTCA 10 €ANHOMY IIPUHIUITY:

«Hemeraniyig» + «Meranifal» (c. 0., ecan nepeMeHHasd).

MeTaiThl B3aUMOIEHCTBYIOT C TAJIOTeHAMH ¢ 00pa3oBaHU-
eM coJieii, IoTOMY ToCJaeJHIe TAK U HasblBaloT — lajoreHbl,
T. €. «pojaromue coiau». Hampumep, MOBapeHHYIO COJTb
MOJKHO IIOJIYIHTE B3aUMO/ielicTBeM HATPHs C XJIOPOM:

0 0 +1 -1
2Na + Cl, = 2NaCl.
B kos6e, HATIOJHEHHON XJIOPOM, KPAaCHBO BCIIBIXHUBAIOT 1

CcropalT KPUCTAJIIAKH U3MeIbuUéHHOHR cypsMel (puc. 115),
0o6pasdys IpH 9TOM CMECh XJIOPHAOB CYPBMbI (II1) m (V):
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0 0 +3-1
2Sb + 3Cl, = 2SbCl,,

0 0 +5-1
25b + 5Cl, = 2SbCl,.

AJIIOMUHHE C HOJOM H C cepoil B3amMojeCTBYeT B IpPH-
CYTCTBHUHU BOJHI.

XapakTepusya 3TO CBOMCTBO METAJJIOB, CIEAYET IOM-
YEePKHYTh, YTO B CIyUae IIePEeMEHHOH CTeIeHH OKUCIeHHS
Yy MeTaJija IPOAYKT ero B3auMOAeHCTBHA ¢ HeMeTaJIJIOM 3a-
BUCHUT OT OKHCIHTEJIbHLIX CBOMCTB Mocienuero. Hanpumep,
TIPH B3aUMOJEHCTBHH X eje3a ¢ Cepoil 00pasyeTcs Cyabdus
xesesa (1), a ¢ xmopom — xsropug skenesa (IIT) (puc. 116):

0 0 +2-2 0 0 +3-1
Fe +S=FeS, 2Fe + 3Cl,= 2FeCl,.

Kuciopon — akTuBHelmuii HeMeTaLI — UTPAET TaKVIO
BajKHYI0 POJIb B XUMHHM, 4TO Bejauxuii [[. U. Mengemeen
IpeAyCMOTpeJI IJIA BBICIINX OKCHAOB CIIeIHAILHYIO rpady
B cBOel Tabjuie.

ITpu B3amMomelcTBHM ¢ KHCJIOPOJOM MeTAJIbl 00pasy-
IOT PasJIMYHbIEe II0 COCTABY IPOAYKTBHI: OKCHILI, 4 TAKIKe
nepokcu/bl. IlomyuenHble B pesyJsibrTaTe TAKHX peaxiui
OKCH/JBl NPOABIAIT HWJIH OCHOBHEIE, WM amMdoTepHbIe
CBOIMCTRA.

Hanpumep, npu rope-
HUW JTUTHA U MAarHUA o0pa-
3YIOTCA OCHOBHBIE OKCHIBI:

0 0 +1 -2
4Li + 0, = 2Li,0,

0 0 +2 -2
2Mg + 0, = 2MgO.

Puc. 115. T'operue cypsMEI Puc. 116. BaanmogelicTeie
B XJ0pe 7 JKeJsiesa ¢ XJI0poM




Ilocnepuasa peakuus CO-
NPOBOJKAAETCA BbIIeJIeHHeM
TAKOro AIPKOT0 CBeTa, 4TO HC-
MOJIB30BAJIOCH IePBBIMH (O-
TorpapaMy B KAUECTBE BCIIBIIII-
KU IpH ChEMKe (COBpeMeHHbBIE
(hoTorpadsl HCIIOIB3YIOT JIEK-
TPOBCHIBIIIKY).

AnmoMuHHUR cropaer sp-
KHMM, OCJIeIIUTEeIbHBIM ILIaMe-
HeM, a IOTOMY B IOpOIIKe
IpUMEeHsIETCA B KaueCTBe KOM-
MMOHEHTa 3a)KurarejlbHbIX pa-
KeT, (eilepBepKOB, CAJIOTOR,

Puc. 117. Toperue annoMu- OeHTAJhCKUX OTHEH W APYyTrUX
HAS — OCHOBA IIMDOTEXHUYE"  [HPOTEeXHHYECKUX CPEeACTB
CKHX CPEJCTB (puc. 117):

0 0 +3 -2
4Al1+ 30, = 2A1,0,.
Meseso cropaer B Kucjaopoje ¢ oOpaszoBaHueM OKCHAA
+2-2 +3 -2
Fe; 0, (FeO+ Fe,03) — Kxeie3HON OKANTUHBI:
0 0 +2,+3
3Fe + 20, = Fej0,.

HaTpuii npu BsauMoJefiCTBUN C KHCJIOPOAOM obpasyer
He OKCHJ, & TePOKCH:

0 0 +1 -1
2Na + O, = Na,0,.

DT0 BemEeCTBO — NEPOKCHJ HATPUA — 00A3aTeNbHBIH
XAMUKAT Ha OOPTY MOABOAHOM JIOJAKH HJIN KOCMHYIECKOIo
Kopabis, Tak Kak obsazaeT CIOCOOHOCTBIO pereHeprupo-
BATh KMCJIOPOI U3 YIJIEKHCJIOr0 rasa:

2Na,0, + 2C0, = 2Na,CO, + O,T.
Oxcu HaTpus MOMKeT ObITh IIOJyYeH IPH MPOKAIHBa-

HUM MepOKCHIa HATPUA C HaTpueM:
51 =1 0 +1 -2
Na,0, + 2Na = 2Na,0.

B3auMoaeiicTBHe MeTaJLJIOB ¢ BOAOM

IIpu OGBIYHBIX YCJIOBHAX DHEPrUYHO B3aMMOJEHCTBYIOT
¢ BOMOM INeJ0OYHBIE W MIEJ0YHO3eMeJIbHBIe MeTAJJIbI, PN
5TOM 00pa3yIoTCA 1[EJI0Yb U BOLOPOJ (B IOJTHOM COOTBETCT-
BHH C HA3BAHUAMH HOATPYII).
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CKOpOCTE XMMHUYECKOH peak-
IHA IHeJIOYHBIX METAJIJIOB C BO-
JI0H 3aBHCHT OT IPHPOIBLI MeTaJ-
Ja (cMm. puc. 104). Bpigensio-
WIUHCA BOJOPOJ B peaxkIuH C
JUTHEM MOMHO cobparb, Ha-
KPBIBAA MeTajl]l NpoOHpPKOH, HO
HH C HATPHEM, HH C KaJIueM IIO-
IOOHBIA ONBIT HPOJEaTh HeJlb-
35, TAK KaK BOJIOPOI BEIEISIETCS
O4YeHb AKTHMBHO W MOMKEeT 3aro-
persca. B arom ciyuae Bosmo-
¥K€H B3PbIB U BEIOPOC IIEJI0UH:

Puc. 118. BaaumogeiicTBue
KaJIbIIUA ¢ BOJOH

0 apd | +1 0
2M + 2H,0 = 2MOH + H, ,
2e

(M — menouHO#M MeTamr).

AHaJIOTMYHO MOKHO NOJYYHUTH U cobpaTh BOZOpOL U B
PeaKIuu KaJaelHda ¢ BoLoi (puc. 118):

0 +1 +2 0
2Ca + 2H,0 = Ca(OH), + H,.
2 T

B3zaumogeicTsue MeTaJLJIOB
C PaAaCTBOpPaMH KHMCJIOT

CrnocoGHOCTE MeTaNIoB B3aMMOJEHCTBOBATE C PACTBO-
PaMH KMCJOT W CJe[YIOINHe CBOHMCTBA MeTaJIJIOB BBITEKA-
10T M3 MX IIOJIOKEeHHUA B JJIEKTPOXMMHUUYECKOM DALY HAIps-
SKeHMH:

K, Ca, Na, Mg, Al, Zn, Fe, Sn, Pb, (H,), Cu, Hg, Ag, Au.

MeTaJiel B3AMMOJEHCTEBYIOT ¢ PACTBOPAMH KHCJIOT opu
COOJIIOIEHUH PAlA YCITOBHIA:

* MeTaJlJI JOMKEeH HAXOAUTHCSA B DALY HANPSAKEeHUH JTe-
Bee BOJOpoaa;

* B pe3ynbTaTe peaKIMH JOJIXKHA 00pa3oBaTLCS PacTBO-
puMas COJb, TAK KaK B IPOTHBHOM CJIy4Yae OHA IOKPOET
MeTaJJ OCaZAKOM H JNOCTYI KHCJIOTHI K MeTAJIy IpeKpa-
THTCHA,

* [JIA BTHX PEaKIHil He PeKOMEH/IYeTCs HMCIIOJNIb30BATH
L1eJI0YHBIE MeTAJLIEI (nouemy?);
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e MMo-0co000MY B3aMMOJEMCT-
BYIOT C MeTaJlJaMi KOHIeHTPH-
poBaHHasA CepHasd KHCIOTA H
a30THaA Kucjora J000H KOH-
LeHTpaIluu.

Hanmpumep, XoOpollo 3HaAKO-
maa BaMm peakmua ['. Kasen-
IHIIa, KOTOPYIO MBI OIIMCBIBAEM
paHee:

0 +1 +2 0
Zn + 2HCl = ZnCl, + H,,
2é
COJISIHAA XJIOPDH]J
KHCJIOTa IIHHKA

Puc. 119. IIpubop 7Zn% + 2H+ = Zn2+ + HY.
KuplomkuHa, 3apaxeH-
HBIH [JIA [HOJIYyYeHUA BOLO- [na nDony4yeHusa BoAopoja
poga: [0 3TOM peaxKIUHU PalUOHAJb-
1 — BOPOHKA; Hee HCIIOJB30BATH He amnmnapar
2 — coJAHAA KUCIOTA; Kunmna, a npubop Kupomkuaa
3 — rasooTBojHasA TPyOKa;
4 — 38 . (puc. 119).

JKUM;
5 — rpaHyJIbl LUHKA; AHanrormuHo TpOTEeKaeT pe-
6 — pesrHOBOE KOJBILO aKIUsAg MeTAJIJIOB U ¢ OpraHuyYe-

CKMMHW KHCJIOTaMH:

+1 0 +2 0
2CH4,COOH + Zn —s (CH3C00),Zn + H,,
VKCcycHasn B auerar
KHCJIOTa OUHKA

2CH,COOH + Zn —> 2CH,COO~ + Zn?* + HY.

HexoTopslie opraiuuecKye CoeJIJUHeHUs IPOsBJIAIOT CJa-
Gble KHMCJIOTHBIE CBOICTBA, 4 MOTOMY B3aHMOAEMUCTBYIOT C
IeJIOUHLIMHA MeTaJIJIaMH:

+1 0 +1 0
2e
aTHiaar

9TAHOJ HATPUA

+1 0 +1 0
2C,H,OH + 2Na —> 2C;H,ONa + H,.
2e
denox henonaT
HaTPUA
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BzaumopmeiicTBue MeTaJJIOB
C pPacTBOpPaMH coJieH

Meranner BzaummojeiicTBy-
0T ¢ pacTBOpaMH COJIed IpH
COOJIIOIEHUH PAJA YCIOBUIA:

e METAJLJI JOJMKEH Haxo-
OUTHCA B PALY HAIPAMKEHWMA
JleBee MeTaJlla, 00pa3yioInero
COJIb;

* B pe3yJbTaTe peaxiuu
OOJIKHa 00pasoBaThCs PacTBO-
pUMas COJIb, TaK KaK B IIPO-
THBHOM cJlydyae OHa IIOKpOeT
MeTa/JLI OCaAKOM UM [JOCTYII
COJIM K MeTAaJLIIy IPeKPATUTCH

e I 3THUX peaknuii He
PEeKOMEeHAYeTCs HCIIOJL30BATH
ImieJIOYHbIe MEeTaJJIbl (noue-

my?).
Hanpuwmep:
0 +2 +2 0 Puc. 120. BsaumogeiicTue
Fe + CuSO, = FeSO, + Cu, MeJI¥ ¢ PACTBODOM HHUTDATA
Fe? + Cu2+ = Fe2t + Cu® cepebpa
(cMm. puc. 98).

Ha pucynke 120 noxasana Kpacupasi peakIius 3aMeIre-
HUA MeJlblo cepebpa U3 PACTBOPA ero CoaH:

0 +1 +2 0
Cu + 2AgNO, = Cu(NO,), + 2Ag,
Cul + 2Agt = Cu2t + 2Ag0.

Meranmorepmus

Hexoropele aKTHBHBIE MeTajJbl — JHUTHIL, MATHHI,
KaJIbI Ui, aTIOMUHENI — CIOCOGHBI BHITECHATH APYTHe Me-
TAJLJIBI U3 UX OKCHJOB. ITO CBOMCTBO MCHOJNL3YIOT /A IO~
JYyUYeHHA HEKOTODBIX METAJLIOB, a TaKiKe JJd W3I'0OTOBJe-
HHS TEDMHTHBIX cMeceil. Tak, XpOM HOJIy4YalOT ¢ TOMOIIBIO
aTIOMUHOTEPMMHA:

0 +3 +3 0
2Al + Cr,0, = Al,0, + 2Cr.
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Koppo3usa meraniaos
M CIIOCOOBI 3AIIIMTHI OT HEé

«P3Ka ecT Kene30» — IJIACHT pyCcCKasd HapogHAA IIOro-
BOpKa. P)kaBumMHa, KOTOpadA IOABJAETCSA HA IMOBEPXHOCTH
CTAJbHBIX U UYIYHHBIX H3JAEJHIi, — 9TO SAPKUH npumMep
KOPPO3HH.

Kopposaueii (ot nat. corrodere — pasbeaTh) HA3bI- :
BalOT CaMOIIPDOM3BOJIbHOE paspyllleHHe MeTAaJLJIOB |
¥ CILIABOB O] BJIMAHHEM OKPY’Kalollei cpebl.

¥V noara B. Illedrepa ecTh oueHb 00pa3HbIe CTPOYKH:
Kopposusa — pelxxada Kpeica,
I'PBIBET METATIIHYECKHUH JIOM.

E>KeroHo 1M3-3a KOPPO3UH paspylliaeTca OKOJIO YeTBEP-
TH BCETr0 IPOM3BEAEHHOr0 B MUpe Keaesda. OJHAKO HE TOJb-
KO IOTeps MeTaJIJIOB, HO M MOpYa U3IOTOBJIEHHBIX U3 HUX
M3Aenil 00XOAUTCA OYeHb AOPOTO. 3aTpaThbl HA PEMOHT
WJIV Ha 3aMeHy AeTajiell cy10B, ABTOMOOMIel, allapaTypsbl
XMMHYECKUX IPOU3BOJCTB, IPUOOPOB M KOMMYHHUKAIIUA BO
MHOT'0O Pa3 OPEeBLINIAI0T CTOMMOCTh METAJJa, U3 KOTOPOro
OHY U3TOTOBJEHHBI.

Kopposusa BbI3LIBAET CephE3HBIE JKOJIOTHYECKHE IIO-
ciaencTBUA. YTedKa rasa, He)Tv U APYTHUX OMACHBIX XHMIH-
YeCKWX ITPOAYKTOB U3 paspylleHHBIX Kopposueii Tpybo-
IIPOBOJIOB IPUBOANT K 3arpsA3HEHHI0 OKPYKAIOIIell Cpeasl,
YTO OTPHIATEJIHLHO BJIMSET HA 3[0POBbe M XKH3Hb JIOJEH.
IToHATHO, MOYEMY Ha 3al[ATy METAJJIOB U CIJIABOB OT KOP-
po3uu TpaTAT 00JIbIINE CPEACTBA.

Koppo3suio MeTasI0B U CILIABOB (MX OKUCJIEHHWE) BBI3bI-
BAIOT TaKMe KOMIIOHEHTEI OKPYIKaIllell cpeabl, KAK BOJA,
KHCJIOPOJZ, OKCHUABI yrjepoia W cepbl, COAep)Kainuecd B
BO3JlyXe, BOJHLIE PACTBOPHI cojiell (MOpPCKas BOAA, 'PYHTO-
Bble BOJBI). OTH KOMIIOHEHTHI HEIIOCPEACTBEHHO OKHMCIAIOT
MeTAaJLJI — IPOHCXOIUT XUMULECKASL KOPPO3USL.

Yaime Bcero KOPPO3WH MOABEPraloTCsA M3AEINs U3 JKeJie-
3a. OcobeHHO CHILHO KOPPOAHUPYET MEeTAJLI BO BIaXKHOM BO3-
JlyXe WA B BoZe. Y IPOIIEHHO 3TOT MPOLIECC BHIPAYKAIOT € 110~
MOIMIBIO CJISVIOEr0 YPABHeHUSI XUMHYECKOI PeaKIuH:

4Fe + 30, + 6H,0 = 4Fe(OH);.
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XuMHYeCKH YHCTOe JKejle30 IOYTH He KOpPpPOAHMpYeT.
Bmecre ¢ TeM TexHHUECKOe JKeJe30, KOTOPOe COAEDPKUAT pPas-
JINYHbIE IPUMECH, HallpuMep B UyT'YHaX M CTaJlIAX, PIKaBeerT,
TaK KakK OJ[HOI U3 IPHUYWH BOSHUKHOBEHUA KOPPO3UH SABJIA-
eTcsA HaJlu4yue IIpuMecel B MeTajlie, ero HeOQHOPOLHOCTS.

XUMHUYECKYIO CYIIHOCTE KOPPO3MOHHOI'O Ipolecca IS
9TOTO cAydYasd IIOKaXKeM Ha cienyiolleMm npumepe. Ecau nBa
PasIMYHBIX METaJJIa, HaXOAAIIMUXCA B KOHTAKTE MEKAY
€000i, OIIyCTHUTE B BOJHBIN DACTBOP 3JI€KTPOJIUTA (B peanb-
HBIX YCJIOBHAX 2TO, HAIPUMEDP, 'PYHTOBEIE BOJAEI, CKOH/IeH-
CHpOBaHHAA BJIara U3 aTMmocepsl), TO MeTaJaa Oojee ak-
TUBHEIH, DPACIOJIOMKEHHEIN B 3J€KTPOXMMHMYECKOM DALY
HaUpsYKeHWU JeBee, OyaeT paspymiaTbes, NpPeJOXpaHsas
TéM CaMbIM MeHee aKTHBHBIH MeTaJLsI OT Kopposuu. Hanpu-
Mep, IPK KOHTaKTe KeJje3a ¢ MeJbI0 B BOJAHOU cpeje xeJle-
30, KaK DoJlee aKTMBHEIN MeTasa, OygeT mocTeneHHO pac-
TBOPATBCHA, EPEXOAsA B BOAY B BHJEe MOHOB kKeyeda. [lpu
5TOM 3JIEKTPOHBI, BEICBOOOLUMBININECA M3 aTOMOB »KeJjlesa,
nepeiiiyT K MeJ1 ¥ Ha e€ MOBEPXHOCTH COeTHHATCH C HOHA-
MH BOAOPOJa, BEIAEJNHUBIIMMHCA M3 KOMIIOHEHTOB BOIHOM
cpelbl (HanpuMep, CEPHOM MM APYTHX KHCJIOT; BAM, Ode-
BHIHO, HM3BECTHO TaKoe BBhIDAKeHHE, KaK «KHCJIOTHEIe
AOXKAM»). ITOT ILEKMPOXUMULECKUI NPOUECC MOMKHO
OpefcTAaBUTh TaAK:

Fe® — 2¢ —> Fe?* (ma mxenese),
2H* + 2¢ — HY (ua mezan),
Fe® + 2H' = Fe?* + HY (8 morHOM BHJE).
IKCIEPUMEHT 110 BIMAHUIO YCJIOBUH OKPYsKaloeil cpe-
ABI HA KOPPO3HI0 MeTAaJIJIOB IIPeICTABJIEH Ha pucyHKe 121.

1 2 3 4

Braxxnrrii
BO3JYX

Cyxoit
/ BO3AYX

Henesnrre
TBO3AH

Bozpyx

Henezunie
rBO3AMU

Pacrurensnoe
MacJio

Macmo
~
Kpucrannmuecknit Kunsauénan JucTuannpoBaEHAA
XJIOPHJ KAJTbIHA AACTHJLIHPOBAHHASA BOJIA
(ocymuTens Boagyxa) BOZA

Puc. 121. Kopposus kesesa B pasIHYHBIX YCIOBHAX
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Ilisi 60pBOBI ¢ KOPPO3UeEH UCIOIB3YIOT MHOT'O CIIOCODOB.

Hazosém HeKoOTOpEIE U3 HUX.

1. Hanecenue 3auiumHblX NOKPbLMuUil HA IOBEPXHOCTH
IpefoXpaHseMoro oT Kopposuu merasna. Jlasa aToro yacro
WCIIONB3YIOT MACHSAHBIE KPACKH, 9MAaJH, JAaKH. JTH HeMme-
TaJTHYeCKHe TOKPbITUSA JelI€Bbie, HO OOBIYHO HEJAOITroBeY-
gbie. Pas B 1Ba roja, a MHOrJA 1 Yaiie ux Tpedyercsa oOHOB-
nare. Tak, Hanmpumep, KpacAT diideneBy a0 B [Tapuixe.

BamuinaeMblil OT KOPPO3MH METaJJ MOMXHO IIOKDPBITH
cJioeM JIpyroro MeTajuia: 30JI0Ta, cepedbpa, XpoMa, HUKeJd,
oJi0Ba, muHKA 1 Ap. OJMH M3 CaMBIX CTapblX cIoco00B —

Puc. 122. [TaMATHAK

10. A. lN'arapuHy U3roTOBJIEH
U3 THTAHOBOTO CILIABA, He
O/IBEPraoIIerocsa KOPPO3SHH

i7e

2TO AYNceHUe, UIHU IIOKPBITHE
JKeJIe3HOTO JINCTA CJIOEM OJIO-
Ba. Takoe Kejie30 Ha3bBIBAIOT
Oenoil Hecmuio.

2. Hcnoav3ogaHue HepHa-
geuux cmaJaeii, comepixa-
IMUX CcHelHuaJTbHble JOOABKH.
Hanpumep, <«Hep:xaBeiiKa»,
M3 KOTOPOH WM3TOTABIUBAIOT
CTOJIOBEIE NPHOOPEI, cOlep-
sxuT 1o 12% xpoma u 1o 10%
HHUKens. B cocTaB JIErKHX
Hep KABEIOIHX CILJIABOB BXO-
OAT ANIOMWHHMHA HMJIA THTaH.
IMamaraux . A. Tarapuny
(ckynsnrop II. Borgapesnko,
apxutexkTopsl f1. Besononb-
ckuit, ®@. l'axkeBckuii, 1980)
00JIMIIOBAH ILIACTUHKAMH H3
THTAHOBOTO ciiasa (puc. 122).
Ha ero riamkoil Oaecrsaiieil
MOBEPXHOCTH HET HHU OIHOI'0
NATHBINIKA PXaBUHWHBI.

3. Beegenne B pabouyio
cpeny, I'ie HAXO4ATCH MeTal-
JUUYecKHue ngerTaam, BeIlecTs,
KOTOpBIE B JeCATKHU M COTHH
pa3 YMEHBLIIAIT arpeccus-
HOCTh cpenbl. Taxkue BelmiecT-
Ba HA3LIBAKOT uH2UOUMOpaAMu
KOppO3ULL.



MHru6uTOpE KOPPO3UHM BBOAAT B 3aMKHYTBIE CHCTEMBI
OXJIAXKJeHUs, B He(DTEIIPOAYKThI U JAXKe BIPBICKHUBAIOT B
rasomnpoOBOJLI VISl CHUXKEHU S KOPPo3uu Tpy0 usuyrpu. ias
IIPeOTBPAIIEHNA KOPPO3WH KeJjieda B CePHOU KHCIOTEe K
Heii 100aBIAI0T B KAYeCTBe HHIUOUTOPA a30THYIO KHUCIIOTY.

4. Cozdanue kKoHmakma ¢ Ooslee AKMUEHBIM MemaJ-
Jom — npomexkmopom. Hanpumep, AJiA 3al{UTHI CTATbBHBIX
KOPIIYCOB MODPCKHX CYJO0B OOBIYHO HCIIONB3YIOT NUHK. Jla
M Ha Cyllle MeTaJJHYeCKyl0 KOHCTPYKHmuio (Tpyoy, JIDIIL
H T. J.) COEJUHSAIOT C JUCTOM HJIH KYCKOM D0oJiee aKk THBHOT'O
meranna. C aToi e IeJIbI0 K AeTaJAM KOHCTPYKIIMH MOC-
TOB IPMBAPHBAIOT KYCKH IMHKA.

1. XumuyeckHe CBOMCTBA METAJLIOB: B3aHMOJEeHCTBHE
¢ HeMeTaJlJIaMH, BOJI0i, PACTBOPaAMH KMCJOT M COJeil,
meTtaanorepmud. 2. Kopposua merannos. 3. Xumuue-
CKafd ¥ DJIEKTPOXMMUYecKasa Kopposusda. 4. Crioco6s1 3a-
IIUTHI OT KOPPO3HH.

4

.l....I.............................'...l.l....

1. KakuMu 0COBEHHOCTAMHE CTPOEHHA OTIHYAIOTCH: a) aTOMBI;
6) kpucramasr Metawnos? Kak UX crpoeHme ompegesser cBoi-
CTBA 3TOro Kjaacca BemjecTB? KakKMM OZHMM CIOBOM MOIKHO
OXapaKTepHU30BATh XUMHUYECKHE CBOMCTBA MeTaJJIOB?

2. YTo Taxoe dJIeKTPOXMMHYECKHII PAJ HANPAKEHAN MeTas-
n0B? KakuMu IByM#A NpaBHJIaMH DANA HaNpAKeHHIT xapak-
TePHU3YIOTCA CBOMCTBA MeTanno0B?

3. Kakue ycoBusA HEOOXOMUMEBI /1A B3ANMOAEHCTBUA MeTa-
JIOB C pPaCTBOPaMH KHCI0T?

4. Kaxue ycioBua Heo6GXOQUMEBL I B3aAMMONEHCTBUA MeTA-
JIOB C PACTBOPaMH COJIeii?

5. 3anuIuTe YpABHEHHS DeaKIHii, ¢ IOMOIIbIO KOTODBIX
MOJKHO OCYILIECTBHTE CIeAYIOIHE IPeBPAIeHU:

a) HATpHH —> HepOKCH] HaATPHA — OKCHJ HATPUA —> TH/-
POKCHJ{ HATDHA — CyJab(aT HATPUs;

6) sxeneso — xyopuy xenesa (II) — xmopuy sxesesa (II1) —
— ruapokcup xenesa (III) — oxcupg :xenesa (ITT) — xe-
J1e30;

B) KaJIbIU — OKCHI KaJbIIHA — I'MAPOKCH] KANbIlnd —
— KapGoHAT KaJbIHA — > rUAPOKapOOHAT KAmbnug —
— KapboHAT KaJbIUsa —> XJIOPUT KATBIAA —> KATBITHI.



6. Yro Takoe kKopposusa metannoB? Kakme BHABI KOppo3uu
pasnauuaoT?

7. 3anumuTe ypaBHeHHS BCEeX BOSMOKHBIX peaKIHii, B pe-
3yJIBTaTe KOTOPBIX JHUTHH KOPPOAHPYET Ha BO3AYXe.

8. Uto Taxoe ranbBaHocTerusa? Kaxk eé Mcnosb3yiOT AJ1d 3aIH-
TEI METAJLIOB OT KOPPO3HUu?

9, [logrorosbTe, UCIONB3YA BoaMo:KHOCcTH WHTEpHETa, c00G-
HIeHHe-TIPe3eHTAlMI0 0 cIocofax 3alllUThl METAJLIOB OT KOp-
PO3HH.

900

§ 21 HemeTasnnsl

OcobeHHOCTH CTPOEHHA ATOMOB HEMETAJIJIOB H UX KPHC-
TaJIIMYECKOr0 CTPOSHUA MBI y)Ke paccMaTpuBanu. Takxe
BaAM XOpOIIO 3HAKOMO M sBJeHHe aJJIOTPOIHUH, KOTOpOe
IS DJIeMeHTOB-HeMeTaJJIoB 6ojiee XapakTepHO, UeM AJs
3JIeMeHTOB-MeTaJLJIOB.

Cpenu pu3HMIEeCKHUX CBOMCTB OTMETHM JIHIIE TO, UTO, X0~
T#A 110 CPAaBHEHMIO C MeTaJlJIaMi HEMEeTAJLJIOB ropasio MEHb-
me, A8 HUX TPYAHO BBLIETNUTH o0mue Qu3ndecKue
cpoiictBa. Cyaure camu (puc. 123): BOZOPOA, KHMCIIODPOL,
030H, GTOP, XJIOP, A30T — ITO Taskl NPH OOLIYHBIX YCIOBHU-
AX, GPOM — KHMIKOCTH, a 60p, yIiaepox (Bce aJJoTPOIHBIE

Bpom

Kucnopoxn Bopopon

Hop Anmas T'padpur
Puc. 123. ITpocTeie BelllecTBa — HEMETAJLIbL
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moaubuKamnumu), KpeMHuii, cepa, docdop, ceyneH, TeILIyp,
HOJ, acTaT — TBEpAbIe BemlecTBa. OKpacka HeMeTaJlJIOB —
IIPOCTBIX BEIIECTB OXBATHLIBAET BCE I[BETA CIEKTPa: KPACHBIN
(xkpacHBbIil docdop, KpacHO-Oyphii GpoM), KEIXTHIA (cepa),
3eJIEHBIH (PKEJITO-3eJIEHBIH XJIOP), (proeToBbIH (MOX) U T. A.

TeMnmepaTypsl ILIABJIEHUS HEMeTAJJIOB TaKiKe JIear
B oueHb mmupoxom uHTepBase — oT 3800 °C y rpadura
mo —210 °C y asora, UuTO, KaK BEI 3HAeTe, ABJIAETCH CIeCT-
BHeM 00pa30BaHUA UMU JBYX TUIIOB KPUCTAILINYECKHUX pe-
HIETOK: MOJIEKYJAAPHOU M aTOMHON (8cnomrume 0coOeH-
HOCMU 3MUX MUN0O8 pewémokx u ceoucmea, onpedense-
Mble umu, npugedume npumepsvl).

Il raJloreHOB MOYKHO IIPOCJIEIUTEL U3MeHeHHe (puaunde-
CKHX CBOMCTB HEMETAJIJIOB B 3aBUCHMOCTH OT HX IIOJIO}KE-
ausd B Ilepuoguueckoii cucreme (Taba. 5).

Ecin XMMHUYeCKHe CBOMCTBA MeTaJJIOB XapaKTepu3yT-
cA KaK BOCCTAHOBUTEJbHBIE, TO JJId HEMETAJJIOB XapaKkTep-
HBl ¥ BOCCTAHOBHTEe/JbHEIE, X OKHCJIHUTEJIbHBEIE CBOMICTBA.
CrocoGHOCTh HEMETAJJI0B NPOABAATE T€ HIH APYTHe CBOM-
CTBAa OIpeHesseTCs UX MOJOXKeHHUEeM B DALY 3JIeKTPOOTPH-
IaTeJIbHOCTH:

Fr— (0O — N »Cl— Br—S—C—H.

>
>

DIeKTPOOTPHUIATEIBHOCTE YMEHBITIAeTCH

OxucauTeIbHBIE CBOMCTBA
HEeMeTaJJIOB

HawubGonee ApK0O OKUCJIHUTEJIBHEIE CBOMCTBA HEMETAJJIOB
IPOABJAIOTCA B PEAKIUAX C METaJJIaMHi, 0 4éM MoApoOHO
roBOPHJIOCH B mpeabiayineM naparpade. Hanpumep, paxe
MAaJIOAKTHUBHASA PTYTH IPH OOLIYHBIX YCAOBHAX COeJUHAET-
cs C cepoii:

0 0 +2 -2
S + Hg = HgS.

OTy peaKkIHi0 MCHOJbL3YIOT NJaA cbopa IPOJUTOM PTYTH,
KOTOpas 4pe3BbIYAiHO AZOBHUTA. JTOT MPOLECC HA3bIBAIOT
demeprypusayueil (B CpeHNe BeKa KaX (bl MeTAJJ CYU-
TaJCcH NpeJCTaBUTEIEM TOTO UJIYM HHOTO HeGecHOro Teja Ha
SemJie; PTYTE CBA3bIBAIHN ¢ MepKypueM).

OxucauTeNLHBIE CBOMCTBA HEMETAJ Bl IPOABISAIOT U IO
OTHONIEHHIO K Bogopony (novemy?). MHOrne peakiuu CHH-
Te3a BOJOPOAHBIX COEJMHEHUN HEMEeTaJJIOB UMEIT 0OoJb-
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1Ioe mpakKTUyeckoe sHadenwe. Taxk, HaIpuMep, HOJYUaiOT
B.HINDDEEJ[HJIEEHHOCTTIilNHMIIaICII}LHOIM)BCUIOINIE:
Fe.t.p ~ _341
3H + N2<:’ 2NH,,
H, + Cl, = 2HCI.

Ha npumMepe B3aumMOJeHCTBHA TaJIOT€HOB C BOAOPOIOM
pPaccMOTPUM 3aBHCHMOCTE CKOPOCTH XMMHYECKOH peakiuu
OT npupoasl rajoresa. O6o3HauYuB rajoreH cuMBogom I,
ypaBHEHMe 3TOH peaKIIuu MOJKHO 3allHCATh TaK:

0 0 +1-1
H, +T, =2HT.

Taxk, ecu (TOp B3aUMOLEHCTBYET € BOJOPOAOM CO B3PbI-
BOM IIOYTH IIPU JIIOOBIX YCJIOBHAX, TO XJIOP B3PbIBAETCH
TOJIBKO Ha CBeTY, OpPOM B3aMMOJEHCTBYET ¢ BOJOpoAoM Oes
BE3PBIBA, 4 TBEPIBIH MOJ BCTYMIAET He B 3K30TepMHYecKoe,
KaK IIepBble TPH T'aJIOreHa, 4 B SHAOTEPMHYECKOe B3aNMO-
nelcTBHe.

Ha nmpumepe Bomopoja Bl CMOTJIM YOeAUTHCHA, YTO HEMe-
TaJJbl (BeAb BOJOPOJ TOKE HEMEeTAass) CIOCOOHBI IPOAB-
JIATE ¥ BOCCTAHOBHUTENIBHBIE CBOMCTBa. Bcé 3aBHCHUT OT no-
JOMKEHHUsA HeMeTajJa B pPALY 9JIeKTPOOTPHUIATEILHOCTH.
Hanpumep, dochop, MeHee saeKTpooTpHIIATEILHEIH 2JIe-
MeHT, OyJeT OPOABJIATh BOCCTAHOBUTEJIbHEIE CBOMCTBA IIO
OTHONIEHHUIO K oJiee 3/IeKTPOOTPHUIIATEIHEHOMY XJIOPY:

0 0 +3-1
2P + 3Cl, = 2PCl,
" najiee
+3-1

+5-1
PCl, + Cl, = PCL,.

BocecraHOoBUTe IBHBIE CBOMCTBA
HEeMeTaJLJIOB

Hcxons n3 sHAUEHUH 2JIEKTPOOTPHUIATEILHOCTH, MOKHO
OPeANONOMUTE, YTO 10 OTHOLIEHHIO K (PTOPYy M KHCJI0PO-
Ay OCTajJbHBIe HEMEeTAJIBl Bcerja OyAyT HpPOABIATH BOC-
CTAHOBHTeJBbHBIE CcBOMcTBa. Haubosee n3BeCTHHI ¥ 3HAYUM-
MBI DeaKIUHM FOPEHHUA HeMeTaJlJI0B ¢ yYacTHeM KHCJIOpoaa
(puc. 124, a), Hanpmwzep

+4-2
8 +0, = SO,
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Puc. 124. Topenne B Kucaopoge: a — cephl; 0 — docdopa

Kak BBI 3HaeTe, 9Ta PeaKIUs ABJIAETCA NePBOH cTajuen
mporecca MoJy4eHUs CEPHOI KHUCJIOTHI U3 cephl (3anuwiu-
me ypasHeHus peakyuil 01 06Yx 0CMalbHbLX).

Amnanoruuuno, ropesaune gochopa B KHCIOPOJE:

+5-2

0 0
4P + 50, = 2P,0;

Puc. 125. BuiTecuenne
6pomMa H3 ero Colu
foJiee AKTHUBHBIM TaJIOTeHOM

/75
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(puc. 124, 6) — sTO MepBas
cragua nojaydeHus docedop-
HOM KHCIIOTHI.
BoccranoBuTeIbHBIE CBOI-
CTBA HEMETAJIJIBI IIPOABIAIOT
TAK}Ke U B peaKIuAX CO CJIOMK-
HBIMH BeII[eCTBAMU — CUJIb-
HBIMU oxucurenamu. Hanpu-
Mep, peaKiua cepbl U (poc-
(dopa ¢ 6eprosIeTOBOH COJIBIO
JEeKUT B OCHOBE 3a'KUTaHUA
O0BIKHOBEHHOU CIUUKHA:

0 +5 -1 +4
3S + 2KCl04 = 2KCl + 3S0,.

OxHCAUTEIBHO-BOCCTAHOBHU -
TeJlbHLIE CBOMCTBA raJioreHOB
XapaKTepua3yloTcs cBoeobpas-
HBIM PAAOM aKTHBHOCTH:

F, > Cl, > Bry, > L.



Hanpumep:

0 = -1 0

Cl, + 2KBr = 2KCl + Br, (puc. 125),
0 = -1 0
Br, + 2KI = 2KBr + I,.

PTOp, KaK U LIeJoOYHbie MeTaJlJbl, IJA peakIuii ¢ pac-
TBOPAMHM COJIEH HEIIPUTOLeH, TAK KaK pearupyer ¢ BOLOH —
BOA rOpUT BO GTope (3aNUINNTE YPABHEHHE PeaKIlUH).

~

1. ®dusnyecKkue cBoHMCTBA HeMeTaJdaoB. 2. Musuye-
CKHe CBOMCTBA rajoretos. 3. OxucauTeIbHbIe CBOMCT-
Ba HeMeTaJI0B. 4. BoccTaHoOBHTEeILHBIE CBOMCTEA He-
MeTaI0E. 5. XapakTepuCcTHKA XMMHYECKHX CBOHCTB
TaJIOTeHOB: B3aMMOJIieHcTBHE ¢ MeTaJlJIaMH, BOJXOpO-
IOM, TAJIOT€HUTAMH.

P00 00NRORRORORRORPOOROOPOOROPOOOROPROOPROIOOROROPOORPROORRODY

1. KaxuMHB 0CODEHHOCTAMH CTDPOEHHS OTIHYAIOTCH ATOMEI
U KpHcTannsl HeMmera/uioB? Kak HMX cTpoeHHe ompeneisier
CBOMCTBa 3TOro Kjacca BemecTts? Kakue cBoHCTBA — OKHCIIH-
TeJbHBIE UJIH BOCCTAHOBUTENbHBIE — XAPAKTEPHBI [IJIs HEMe-
TAJJIOB?

2. Yro Takoe aneKTpooTpHIaTe bHOCTE? CpaBHHUTe DAL dJIeK-
TPOOTPHIATENbHOCTH HEMETAJLIOB C 3JIEKTPOXUMHUYECKHM Psi-
AOM HaNpAMXKeHUH MeTaaos.
3. OxapakTepusyiiTe OKHCIUTENIbHBIE CBOMCTBA HEMETAJLIOB,
3alUIINTEe COOTBETCTBYIOLIME YpaBHeHUA peaknuit. Kaxwm
KPHCTANJIWYECKHM CTPOEHHEeM M CBOMCTBaMH 00JIagaroT mpo-
AYKTEl peakiuili MeTaasnoB ¢ Hemerannamu? IlpuBegure mpu-
MepHI.
4, OxapakTepusyiiTe BOCCTAHOBHTEIbHEIE CBOHCTBA HeMeTA-
JIOB, 3aIIHIINTE COOTBETCTBYIONIHE YPABHEHHA PeaKui.
5. Kakum KpucTalIHYecKHEM CTPOEHHEM M KaKMMH cBoHCTBa-
MH OyoyT 00JamaTh JeTydyne BOAOPOAHEIE COeAMHEHHUS HeMe-
Tanmos?
6. Bsanmogeiicteue kpacHoro Gochopa ¢ 0OepToseToBOH
COJIBIO OIIMCBIBAETCA CAEAVIONIEei CXeMoii:
P + KCl0; — P,0; + KCI.

CocraBbTe ypaBHeHUe 9TOH PEAKIIMH, PACCTABUB Koaphunu-
€HTEI B HEM METOJOM 3JIEKTPOHHOrO fajaHca. YKaKUTe OKHUC-
JIUTEJb H BOCCTAHOBHUTEIb.
7. BzaumogeiictBue docdopa ¢ a30THOM KHCIOTOH ONUCHIBA-
eTcd CIAeNVIONe CXeMOH:

P+ HNO,; + H,0 —> H;PO, + NO.
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CocraBbTe ypaBHEHME 3TOH PeaKIlii, PACCTABHB Koahdumm-
€HTHl B HEM MeTOIOM 3JIeKTPOHHOTO DajiaHca. Y KajKuTe OKHC-
JIUTeNb M BOCCTAHOBHTEIb.

?‘1 8. IloproroseTe npeseHTanuio (o BeIOOPY) 06 obmacTaAx mpu-
MeHeHHA ceprl, hocdopa, Xxaopa, yraepona, asora.

§ 22 Kucaorsr

IToT Kiacc coeqguHeHui (daiime ezo onpedeseHus ¢ moy-
KU 3peHus cocmaséa u npodyKmos Juccoyuayuu) MUpoKo
pacIpocTpaHEéH B npupoje. B jKelyKe deJIoBeKa CONePHHT-
cA CHIbHAsA OeCKHCIOpOAHAA OJHOOCHOBHAA KHCJIOTA — CO-
JIAHAsA. 9TO CBOeOOPA3HBIN CAHUTAPHEBIN KOPJAOH JJIA MAKPO-
60B, KOTOpHIE IIONAJAIOT B JKEJIYJOK BMecTe C IHIIei.

ConAHAsA KHCJIOTA JKeJYAKa COo3JaéT OJaronpuATHYIO
cpeay Aad paboTel hepMeHTa MKeJYAOUYHOIO COKa NelCHHA,
KOTOPBIH pacIierisieT CJ0KHble 6eKH 10 6oJiee IPOCTHIX.
CnemoBaTebHO, COJAHAA KHCJIOTa — HeODXOoJUMOe IJIsA
nuIieBapeHus BelnecTBo. [Ipy HegocTaTOYHOM KHCIOTHOC-
TH KeJyJOYHOr0 COKa OOJBbHBIM IPEeAIUCHIBAIOT IIPHHU-
MaTh alTedyHble Ipernaparsl, cCogepsKaliie COIAHYO KHCIO-
Ty. OqHAKO ¥ U30BITOK COJIAHOM KHCJIOTHI B JKeJIyLKe I'PO-
3UT OHUCKOMG(OPTOM, KOTOPBLIA H3BeCTeH IIOJI HA3BaHHEM
uskora. B aToM cayuae HepegKo H30bITOK KUCIOTHL FACUT-
cA C MOMOIBI MHUHEPAJNLHBIX KapOOHATHBIX M I'MIPOKAap-
OOHATHBIX BOJI.

B npupoge Habaomaerca MHOroobpasue opraHudyecKmux
KucaoT (puc. 126): muMoHHAaA KHCJI0TA COAEPIKHUTCA B JIHU-
MOHAaX, AbsouHag — B A0JOKAaX, MaBejieBasg — B JHCTBAX
magessa. Mypasbsu 3allHINAIOTCA OT Bparos, pasopeisrusas
KHUAKOCTD, COAEPIKANIYIO MYPABBUHYIO KHUCIOTY. JTa KHUC-
JIOTA COAEPKUTCHA B IIYEIMHOM A€ U B KIYUHX BOJIOCKAX
kpanussl. [loMoraeT coXpaHATH CBEKMMH AT0AbI KJIIOKBEI
niau OGpYCHUKH B Te4eHWE MHOTHX MecsIleB COJep Kaniaacsa
B HHUX OeH30HHad KHUCIoTAa.

HDH CKHUCaHWHU BHHOI'DaAgHOI'O COKa IoJjiydaeTCdA VKCyC-
Hafd KHCJIOTA, 4 IIPU CKUCAHUH MOJIOKA, IPH KBallleHUH Ka-
IIYCTHI ¥ IPHA CUJIIOCOBAHUY KOPMOBR JJIf CKOTa — MOJIOYHAH
kucaora (puc. 127).

KucioThl MOMKHO KJacCH(HUIIMPOBATHL [0 Pa3JIMUYHBIM
npusHaxkam (Tabiu. 6).
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Kucnerit BRyc, meiicTBHe HA WHIMKATODPBI, 3JeKTpHYe-
CKafd MPOBOAHMMOCTE PACTBOPOB, B3AMMOAENCTBHE ¢ METAJ-
JlaM#, OCHOBHBIMM M aM@OTEepPHBIMH OKCHIAMM, OCHOBA-
HUAMH U COJAMH, 00pasoBaHue CJA0MHEBIX 3(PUPOB CO cIIup-
TaMH — BCe 3TH CBOMCTBA ABIAIOTCA ODIMHMM KAK MJIA
HeOpraHu4YecKHX, TaK | IJId OPraHHYeCKUX KHUCJOT.

0)

Puc. 127. MosouHasa KUCIOTA COLEPIKUTCA B KHCIOMOJIOYHEIX TIPO-
AyKTax (a), obpasyercs npu KBalleHUH KamyceTsl (6)




KJJACCHPHEKAITUA KHUCJIOT

Tabauuya 6

Hpuzaaru r "
Kaaccudura- R‘;chl::;T IIpumep
MM
H,S0,, HNO,, kapboHo-
Kucaopoaconep- BBbI€ KHCJIOTHI,
Hanwune Axamue HaATIPUMeD IpefebHbIe
KHUCI0pOA C,H,,.,COOH
Beckuciopogabie H,S, HCI, HBr
OCRORHOLTES OnHOOCHOBHBIE HCI, HNO,, CH;COOH
(4mciI0 aTOMOB
H B Monexyme, T BB H,S, H,80,, masenepas
CIOCODHBIX ¥ kucaora HOOC—COOH
3aMEeLIATBCH
HE derar) TpéxocHOBHBIE H,PO,
p H,S0,, HNO,;, HCOOH,
aACTBOPHUMBIE CH,COOH
PacTBOPEMOCTS H,Si0;, :XxHpHBEIE KHCJIO-
ThI, HAIPUMED HAJIbMH-
HepacTBopumeble turoBasa C,;H,, COOH
U CTeapHHOBaA
C,,H4,COOH
Jleryune HCI, H,S, CH;COOH
L H,S0,, H,Si0,, BbIc-
Heneryuue i S . 4
IIxe JKUPHBIEe KHCIOTEI
Crenennb c N H,S0,, HCI, HNO,,
3JIEKTPOTHTHYE- SRR L HCIO,
CKOI
AHCCOLHALHH Cna6sie (o —> 0) H,S, H,CO,, CH;COOH
CraGunbHbIe H,S0,, H;PO,, HCI
CrabnasHOCTE
Hecrabunbusre H,CO,4, H,S04, H,8i0,

i) 1 m:_.



BzaumopeiicTBUe KMCJIOT
C MeTaJLJIaMH

BTo cBOHCTBO yixe OLLIO IMOAPOOHO paccmorpeHo B § 20
(cMm. c. 167—168).

PaceMoTpuM 0cOGEHHOCTH B3aUMOAEeHCTBHUSA C MEeTAJLIIaMH
A30THOM KHCJIOTHl M KOHIIEHTPHPOBAHHOM CePHOM KUCJIOTEL.
ITHU KHCJIOTEI B3AHMOIEHCTBYIOT ¢ MEeTAJIJIaMH, CTOALMMHA
B 2JIEKTPOXHMHUUYECKOM pPANY HAOpPAXKEeHHWN Kak [0, TaK U
IocJjie BOJ0poa, He 00pasysi IpH 3TOM Boopoa. B pesysbra-
Te peakIHil 3TUX KHCJIOT C MeTalaMHu obpasyloTcs COJlb,
BOJA M IIPOAYKT BOCCTAHOBJIEHHS
cynbdar- Ui HUTPATAHHUOHOB.

Tax, @nOpm B3aUMOIEHCTBUH
KOHIIEHTPHUPOBAHHON CEepPHOMN KHU-
CJIOTBI ¢ MeAbI0 00pasyeTcs OK-
cupn cepsl (IV):

0 +6
Cu + 2H,S0 ;;oumy =

+2 +4
= CuS0O, + SO, + 2H,0.
Ilpu B3ammMopelicTBUM KOH-
MeHTPHPOBAHHONH aA30THOM KHCJIO-

ThBI C MeJbI0 0Opasyercs Oyphlii OK-
cup azora (IV) (puc. 128):

0 +9 Puc. 128. BzaumoeiicTeue
Cu +4HNOg, oy = ROHueHTpnponamJ{Ioﬁ asor-
+2 +4 HOH KMCJIOTBI ¢ MEIbLIO CO-
= Cu(NOy), + 2N02‘L + 2H,0.  nposoxaaerca oGpasosa-
B peaknum menu c pasbaBien- HHEM Oyporo rasa — OKCH-
HOM A30THOMN KHCIOTOMH B Kauecr- A asora (V)
BEe TMPOAYKTA BOCCTAHOBJIEHHS
HHUTpaT-HoOHa obOpasyerca 0Oec-
IBETHBIN oKcHA azoTa (I1):

0 +5
3Cu + 8HNOg,,06) = Q
+2 +2
= 3Cu(NO;), + 2NOY + 4H,0. Q-E ) Ui'

KoHilleHTpUpoBaHHAaA cepHadA
KucjaoTra oO0yrJHBaeT oOpraHu-
yeckue BemlecTBa (puc. 129),
TAK KaK OYeHb I'UTPOCKONUYHA pye, 129, O6yraupanme Gy-
(6cnomrume npasuso pa3da6- wmaruw  KOHIEHTPHPOBAH-
JeHUS CePHOLL KUCAIOmMbL). HO¥ CepPHON KHCIOTOMI

783 -



BzaumonencTeue KMCJIOT
C OKCHIAaMH MEeTaJIJIOB

C ocHOBHBIMH U amdoTep-
HBIMH OKCHUJAMH B3auUMOJei-
CTBYIOT KaK HeOpraHW4YecKHe,
TaK U OpPraHUYecKHe OKCHbI.

— HyS0, Hanpumep:
CuD CuO + H,80, =
= CuSO, + H,0 (puc. 130),
—> 4 20 (p )
CuO + 2H* = Cu®* + H,0;
- 2CH,COOH + Zn0O —>
Cu0 CuSO0,, — (CH,C00),Zn + H,0,
H,0
Puc. 130. BanmogaeiicTere 2CH4;COOH + ZnO —
OKCHIIa MeJH (I1) c cepuoit — ZCH3COO‘ + Zn2t + H20.
KHCIOTOMR

Baaumopencreue KHCJIOT
C THAPOKCHIAMM METAJLJIOB

C ocHOBaHMAMM (C IIeJiI04aMU U HepPaCTBOPUMBIMH B BO-
e OCHOBAHMAMM) U aM(POTEPHBEIMH THAPOKCHAAMH TaKKe
B3aUMOJIeHICTBYIOT KaK OpraHudecKkue, Tak U HeopraHuue-
CKHe KHCJIOTEI.

i =>
NaOH, NaCl, Fe(OH)3  Fe(NOg)s,
(peroadrarenn H,0 H30
a) 0)

Puc. 131. BazaumMopgeiicTBHe: @ — COJAHON KHUCIOTHI C THAPOKCHIOM
HATpUA; 6 — a30THOH KHUCJIOTH ¢ THAPoKcuaom sxeneaa (111)
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NaOH + HCI = NaCl + H,0,
H* + OH- = H,0 (puc. 131, a);

Fe(OH); + 3HNO, = Fe(NO,); + 3H,0 (puc. 131, 6),
Fe(OH), + 38H* = Fe?* + 3H,0;
2CH,COOH + Zn(OH), — (CH;C00),Zn + 2H,0,
2CH4ZCOOH + Zn(OH), —> 2CH,COO" + Zn2* + H,0.

B3auMoneicTeie KMCJIOT C COJXAMM

C comAMU KMCJIOTHI B3aUMOAEHCTBYIOT, €CJIH B Pe3yJIbTa-
Te o0pasyeTcs ocajoK, ras uiaH 0osee ciaadasa KHCIOTA.

KauecTBenHOH peakIimeil HA TaJIOTeHHI-MOHBI (KpoMme
F-) aBnaerca BzauMojeiicTBre ¢ HUTpaToM cepebpa (Tou-
Hee, KATUOHOM cepebpa, Tak Kak AgNO,; = Ag™ + NO;3):

Agt+ T = Agll (puc. 132).

KauecTBeHHOH peaKnyell Ha CEPHYIO KHCJIOTY U €€ COH
ABJIAETCA PeaKIlisA ¢ pacTBopoM coau 6apus (puc. 133, a),
HanpuMep:

H,S0, + BaCl, = BaSO,! + 2HCI,
Ba2+ + S0%- = BaSO,.

Ag”

NO;

Puc. 132. KauecTBeHHbIE peaKIUH HA TAJOT€HHUA-aHUOHBI: XJIOPHUT-
aHWOH, OPOMHA-aHHOH, MOAHI-AHHUOH




cl
BaZ* C1” -

\
\

Nat |[C—> [Na'
SO%- BaS0,

a) 0)

Puc. 133. KauecTBeHHBIE peaKIlHH: d — Ha CYyJIb(pUA-aHHOH; 0 — HA
KapboHaT-aHMOH

KauecTBenHoll peaknueil Ha COJIM YIOJBHON KHCJIOTEI
(kapboHaT- UIH THAPOKApPOOHAT-MOHBI) SABJIAETCA HX B3a-
UMOJeHCcTBHE ¢ KUcJaoTaMu (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,COO™ + Ca2* + H,0 + CO,T.

BszaumMoneicreue KMCJIOT
CO CIIHPTAMM

Kak opraHn4yecKHe, TaKk H HeOpraHmu4YeCKHe KHCJIIOTHL
B3aHMMO/IEHICTBYIOT CO CIIMPTAMH, 00pa3ys CI0KHbIE 3(DUPHI
(peakiiusa aTepuUKAIIAH).

Hanpumep, yKcycHas KHWcJaoTa obdpasyeT ¢ 3THJIOBBIM
COUPTOM YKCYCHO-3THJIOBEIN achup (puc. 134):

CH,COOH + C,H,OH <= CH3;COOC,H; + H,0.
A30THas KHCIOTa TakK)e coocoOHa pearmpoBaTh CO
cnupramMu. BaMm 3HaKoMo eé B3auMoelicTBHe ¢ I'IHIIEPH-
HOM, IIPHUBOLAINee K 00pasOBaHWIO TPUHHUTpPATA TJIMIEPH-
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“Ilecuanas
DaHa

Puc. 134. IIpubop ais nosydeHUs YKCYCHO-3THIOBOro aupa

Ha — CHJIBHOT'O B3DBIBUATOTO BEIECTBA, a TaKe addex-
THUBHOI'O JIEKAPCTBEHHOIO IIpenapara:

CH,—OH CH,—0—NO,
CH—OH + 3HONO, —> CH—0—NO, + 3H,0.
CH,—OH CH,—0—NO,

1. Kuciorer B mpupoae. 2. XMMHUYECKHE CBOMCTBA
Kucaor. 3. OcobeHHOCTH B3aHMONEHCTBHA KOHIIEHT-
PMPOBAHHOH CEepPHOH KHCJIOTHI M A30THONH KHMCJIOTHI
aAr000H KOHLUeHTpauuu ¢ metajdnamu. 4. Knaceudpura-

uua Kucaor. 5. KavecTeeHHble peakIiil Ha aHHOHBI:
Cl-, I, Br-, S03, CO%".

000000000 RPO0RPOOPOPROOPROPROIRPODORPOIOROORROIOPOROROOORRPRRORORS

1. TaiiTe onpeseseHre MOHATHS «KWCIOTHI», MCXOAA W3 UX
COCTaBa M C TOYKM 3PeHHUSA TEOPHUH 3JIeKTPOIHUTUYECKOH Auc-
COLLMAINH.

2. Ha xakue rpynmnsl AejIaT KACIOTEL?

3. Ucxoas U3 pABIMYHBIX IPU3HAKOB KJIaCCU(UKAIIUT KUCIIOT,
JaiiTe HOJIHYIO XapaKTePHCTHKY a30THOM M YKCYCHOM KHCJIIOT.

00 O

4. 3anumuTe ypaBHEHHWS pPEaKOWil, ¢ TOMOI[BI0 KOTOPHIX
MOXHO OCYII€CTBHTS CIAEAYIOIIHE IPeBPaIeHnsI:
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a) Cl, > HC1 > NaCl > AgCl;

| | " T
6) HCOOH — HCOOC,H;, —> C,H,OH — CH,CHO —
—3% CH,C00H — CH,CO0K.

q 5. B 200 mu Bogsr pacreopunu 33,6 1 6pomosogoposa (H. y.).
OnpejenuTe MACCOBYIO L0OJII0 6POMOBOIOPOA B DACTBODE.

ﬁ 6. Ha nonnayio mHeitrpanusanuio 110 r pacrsopa cepHOI KHCJIO-
TbI noTpedosasiocs 80 r 10% -ro pacreopa rUIPOKCHIA HATDHUA.
PaccuuraiiTe MaccoBYIO JOJK KHCIOTH B HCXOJHOM PACTBODE.

d 7. U3 80 r 60% -ro pacrBopa MypaBbHUHOH KHCJIOTEl U Heo0Xo-

AMMOT0 KOJIMYECTBA METHJIOBOIO ciupTa noayuuian 43,8 r my-

pPaBBEUHO-MeTHJIOBOro adupa. OupenennuTe MACCOBYIO IOJIO
BBIXO0/la IIPOAYKTA.

?‘ 8. IloarorossTe coobienue-npeseHTANH0 (110 BEIGOPY) 06 06-
JIACTSAX TPUMEHEHWs CEPHOI, COJIAHOM, A30THOH, YKCYCHOMH
KHCIOT, UCIONb3yA BosMoxHocTH MHTepHeTA.

§ 23 OcHoBauuda

Knaccudukanuio ocHOBaHHH (daiime onpedenenue amo-
20 NOHAMUS ¢ MOYKU 3PeHUs cocmaea U npodykKmos
duccoyuayul) MOMHO IIPOBECTH II0 TeM Ke IpPH3HaKaM,
4TO0 ¥ KJaccupuramuio kucaor (tabn. 7).

Boguble pacTBOPHI Iejiodyeil, MBEIJIKHE Ha OLlyOb, Pasb-
efanT KOMY, TKAaHb, U3MEHAIT OKPAacKy HHIWKaTODPOB.
HepacTBoprMble OCHOBAHMSA 3TUMU CBOMCTBAMH He 00Ja-
AT,

BzauMoamencTBHEe ¢ KHCJI0OTAMHU

O6beAnHAST BCe IPYINLI OCHOBAHUUM uX 00Illlee CBOMCT-
BO — 3TO g3aumodeiicmaue ¢ Kucaomamu ¢ 00pa3osanuem
coqell. 9Ty pPeakIldI0 HaloT KaK KHMCJIOPOJHBle OCHOBAHUA
(4 méJI0YM, ¥ HePACTBOPHMBIE OCHOBAHHA), TaK 1 ODecKuc-
JOPOAHBIE OCHOBAHUA (AMMHAK, aMHHBI).

Peakuuio HeTpaIu3aliy MeX Iy MIEJ0YbI0 U KHCJIOTOH
MBI YK€ PACCMOTPENH B IPEeAbIAYIeM maparpadge:

Ba(OH), + 2CH,COOH —> (CH,C00),Ba + 2H,0,
OH- + CH,COOH —> CH,COO- + H,0.
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KJIACC'I/I(I)I/IRAHI/IH OCHOBAHUU

Ta6aruua 7

IIpu3zsak I'pynmex
KJaccupuKamun OCHOBAHMN Hpamcp
Kucnoponconep:xa- KOH, Sr(OH),
Hanuune e
KHCJI0poaa Anvmarx NH,,
Beckucnopoabie
aMHHBI
NaOH, TIOH —
Kucnorrocts TRAPORCHA
OnHOKHUCIOTHEIE
(umcno rpynno OH- B s (1), NHg,
B COCTABE UJIH YKC- CH;—NH,
JIO IpHCOeaHAEe
srxre 1) IIBYXKHCIOTHBIE Ca(OH),, Mg(OH),
TpéxKucaoTHBIE La(OH),, TI{OH),
NaOH, KOH,
Ba(OH),,
PacrBopumsie CH,—NH,
PacreBopumocts
B BOZIE
HepacTBopumsie Cr(OH),, Mn(OH),,
B 2 CoH,NH,
Iénoun
LiOH — CsOH,
Cunpabie (cc —> 1) Ca(OH), —
Crenens Ra(OH 2 TIOH
BIEKTPOJIN- 2OH), u
THIECKOM Hepacrsopumere
Aucconuanuu OCHOBAHUS,
Crnabeie (x — 0) NH, - H,0,
CH;NH, - H,0
Jleryune NH,, CH;—NH,
Jleryuecrs I1énoun,
Hemeryuue HepacTBOPHMBIE
OCHOBAHHA
CrabunbHble NaOH, Ba(OH),
CrabuibpHOCTD H.O
Hecrabunbusbie NH,;-H,0 i
SNH,T

f‘Mﬁ Mgm_?..uﬁ -

= T i
T O S -
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Tak:ke B mpefblAyiieM mnaparpage Mbl T03HAKOMUJIHUCH
CO B3aMMOJeNMCTBHEM KHCJOT C HepaCTBOPHMBIMH OCHOBA-
HUAMHU ¥ aMQOTEePHEIMHA 'HIPOKCHIAMM:

Fe(OH); + 3HCI = FeCl; + 3H,0,
Fe(OH); + 3H* = Fe3* + 3H,0.
BeckucnopomHble OCHOBAHHWSA TPHU B3aUMOJEHCTBHU

C KHCJIOTaMH, B OTJHYHEe OT HKHCJIOPOIHBIX, Oﬁp&SYIOT
TOJBKO COJIH:

NH, + HCl = NH,CI,
CH,NH, + HCl —> [CH,NH,]*CI.

B3zaumonencrBue
C KHCJIOTHBIMH OKCHIAMH

ITO CBOMCTBO XapakTepHO nnsa mmenoueii. Hanpuwmep,
AJA o0HaApyKeHus yIJIEKHCJIOr0 rasa MCIOJb3YIOT B POJIA
peaxTHBa U3BECTKOBYIO BOAY, ¥, HA000pOT, 414 pacrnosHa-
BaHHA pacTBOpa THAPOKCHAA KaJblIHUA B POJH pPeaKTHBa
BBICTyIAeT YIJIEKHCJBIN ra3. B 000X caydadax OpPOHUCXO-
JHT OHa M Ta YKe KaYeCTBEeHHAas PeaKIUs:

Ca(OH), + CO, = CaCO,{ + H,0,
Ca2* + 20H- + CO, = CaCO,\ + H,0.

B3aumMmoneicTBue ¢ COJIAMHU

OTH XMMHYEeCKHEe PeakKuy NOAYHHAITCA 00ImeMy mpa-
BHJIY YCJIOBHH MPOTEeKAHUA PeaKIIHA MeXXKAY dJIeKTPOJIHUTA-
MU — JOJI3KHBEI 00pa30BaTLCHA 0CA0K, I'ad UKW MAJOJAUCCO-
NUUPYIOIee BelecTBo.

IOIna moNy4deHHs OcajKa MOMKHO BOCIIOJB30BAaThCA 006-
IOIAM CIOCcODOM IONYyUYEeHUs HepPaCTBOPUMLIX I'HAPOKCHUIOB
METAJIJIOB — B3aHMOJEHCTBHEM HX COJIEH ¢ Iea0daMu:

FeCl, + 3NaOH = Fe(OH), + 3NaCl,
Fe3* + 30H = Fe(OH),!.
HepacTBopumEble THAPOKCHILI, IIOJIYYEHHBIE pEaKITUAMH

o0MeHa pPacTBOPOB coJiell ¢ IiejlouaMH, INOKAa3aHbl Ha PH-
cyake 135.
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a) 0) 8) 2) 9)

Puc. 135. HepacTBopuMEIe MMAPOKCHALI, TIOJyYeHHBIE peakIyeil
obmena: a — ruzapoxcux menu (I11); 6 — ruaApoKcHA MarHHA; 8 —
rugpoxcuy Hukens (II); 2 — rugporcuy xenesa (III); @ — rugpo-
keux kobanbra (11)

[IpuMepoM peaKIuy MeKAY IEJ0UYBIO U CONBIO, UAVIIEH
¢ obpasoBaHMeM rasa, MOMKeT CILYKHTh KauyeCTBEHHAs pe-
AKIHA Ha COJIM aMMOHUSA, T. €. Ha KATUOH AMMOHHA:

NH,Cl + KOH = KCl + NH,;T + H,0,
NHj + OH- = NH,T + H,0.
Brigensiomuiica aMmMuak o0HAPYXUBAIOT WM IO 3ama-
Xy, UJIH IO UBMEHEHHIO I[BeTa BJIAXKHOH JIaKMYyCOBOMH 0V-
MaXXKH ¢ KPACHOTO HA CUHHUM, UM II0 MOABJEHHIO 0eJloro

ABIMa NPH MOJHECEeHHH MaJ0YKH, CMOYeHHON KOHIIEHTDH-
POBAHHON CONAHON KMCJIOTOIM.

Pasno:xeHue HEPaACTBOPHMEBIX
OCHOBAHMM

Ilpu mHarpeBanuu Hepa-
CTBOPDHUMEIE OCHOBAHHUA H
amM@OTepHbIE T'HAPOKCHIBI
pasjaramTca Ha COOTBET-
CTBYIOIIHN OKCHJ MeTAaJLIa
u Boay (puc. 136):

Cu(OH), =
= CuO + H,0,

2Al(OH), = Puc. 136. Pasnoxenne rugpok-
= A1203 £ 3H20. cuga menu (1I) npu marpesaEuHN

H,0

CuO




1. Knaccuduranusa ocHoBaHHiH. 2. XHMHYeCKHe CBOMH-
CTBA OCHOBAHHN: B3aMMOJeHCTBHE C KMCIOTAMH, KHC-
JIOTHBIMH OKCHMIAMHM H COJAMH, pa3jiodKeHHe Hepac-
TBOPHMBIX OCHOBAaHHH IIPH HarpeeaHHH.

)

9000000 COICPOIOOPPRPROPODPOPORPOCOROOOROGOEROPOIOOORPOOORPOPRRBOTS

1. MaiiTe onpefeieHre MOHATHA «OCHOBAHUA» , HCXOASA U3 HX
cocTaBa.

2. MaiiTe ompeAeeHHe IMOHATHA «OCHOBAHHS» C TOYKH 3pe-
HAA TEOPHH 3JIEKTPOJIUTHUECKON JUCCOIHAaHH.

3. Ha xaxue rpynnel geJAT OCHOBAHHA [0 H3YYEHHBIM BaMH
IpU3HAKaM KJIaccHPUKAIUH 3TUX BEIecTs?

4. Mcxonsa u3 U3YyYEHHBIX IIPU3HAKOB KJIacCH(DUKAIUY OCHO-
BaHW, AaiTe MOJHYIO XapaKTePHCTHUKY THIpOKcHaa Gapus
Ba(OH), u annaunna CgH;NH,,.

5. 3anumuTe ypaBHEHMA pPeaKIHii, ¢ MMOMONILI0 KOTOPBIX
MOYKHO OCYIIECTBUTH CJIEAYIONIAe IPEeBPAIeHHA:

[ v
a) Li — Li,0 —> LiOH —> Li,CO, —> CO,;
[ b

6) CaCO; —> CaO —> CaC, — C,H, — C;H; —
—> CgH,NO, — C;H,NH, —> C;H,NH, - HCI.

‘ 6. B 200 ma Boasl pacTBopuan 48 r rHAPOKCHAA HATPHA, CO-
nepsxatnero 5% npumeceit. Halfiure MACCOBYIO SO0 II1EJT0YH
B IMOJIYYEHHOM PacTBOPe.

‘ 7. Ilpu Bzaumogeiicteuu 585 r 20% -ro pacTBopa XJIOpHJA aM-
MOHHA C HEOOXOAWMBIM KOJHYECTBOM I'MAPOKCHAA KalbIIud
6bL10 monyuerno 33,6 1 ammuaka (H. y.). CKOIBKO 9TO cocTas-

JIFET OPOLEHTOB OT TEOPETHUECKH BOSMOMKHOTO?

‘ * 8. BerumcauTe Maccy aHMJIHNHA, KOTOPBIH MOMKHO MOJIYYHUTH
' pearunneit 3mamnHa n3 930 Kr HUTPOOGEH30IA, €CIH BEIXOJ AHH-
JauHA cocTaBageT 85% OT TeopeTHYeCKH BO3MOMHOIO.

‘ 9. B n10601it foManrHe 1 aBTOMOOHMJIBHOM anredyke 00A3aTeNIb-
HO COAEPKUTCSA NYSLIPEK MK aMIOyJia ¢ HAlaTBIPHBIM CIHP-
Tom — 10% -M pacrsopoM aMMHarKa B Boge. CKOJIBKO MHJLIN-
JHTPOB Trasoo0pazHoro aMmuaka (H. y.) 4 TPAMMOB BOJBI CO-
IepKHUTCS B OJHONM aMIlyJjie, Macca PACTBOPa HAIIaTBIPHOTO
CIIHpPTa B KOTOPO# paBHa 2 r?
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§ 24 Coan

M3 Bcex HeopraHWYeCKHX COeJUHEHHH COJH ABJIAIOTCH
HauboJlee MHOTOYMCIEHHEIM KJIACCOM BeIeCTB. JTO TBEp-
AbIe BeIllecTBa MOHHOT'O CTPOEHHUS, KOTOPBLIE OTJIHYAIOTCH
ApyTr oT apyra mo nsery (puc. 137) u pacrBopumocTHu (cM.
TabJINILYy PACTBOPUMOCTH). .

B mavane XIX B. mBenckuii xumuk U. Bepuenuye npen-
JIOMKHTI PACCMATPHUBATE COJTH KaK MPOAYKTEI PRAKIIAN KHC-
JIOT C OCHOBAHUSAMH HJIM KaK COeIVMHEHHUs, MOJYYeHHbIe 3a-
MeIleHHeM ATOMOB BOJA0OPOa B KMCJI0Te Ha meTasa. Ilo sTo-
My NPH3HAKY PasjJlvaioT CpPeJHHe, KHCJbIe M OCHOBHBIE
COJIH.

Cpennue comm — 3TO IPOAYKTHI HMOJHOIO 3aMe-
IIeHUA aTOMOB BOJAOPOAa B KHMCJIOTE Ha MeTaJLJ.

e R T e R GBS T TR < e

EEE

Jro HamboJee M3BeCTHAs W 3HAUYMMASA IPYIIA COJEH.
Ha3zoBéM JUIIIE HEKOTOPBIX €6 IpefcTaBUTE IeH.

Xnopud nampusa NaCl. Musepan, npeicraBiIsonai
coboii XJIOpHJ, HATPHSA, HASLIBAETCA «KaMEHHAS COJb» WJIH

Puc. 137. Conu uMeIroT camMble pasIHYHbIE [BETA: @ — MeTHBI Ky-
nopoc; 6 — [OUXPOMAT KAaJIHA, 6 — IKEJITad KPOBAHAH COJIB;
¢ — HNepMaHTaHAT KaJdudA; 0 — XJIODH/ HATPHA; ¢ — HHUTPAT HUKe-
aa (IT)
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«TaIuT». B OBITY 2Ta COJIL H3BECTHA 10/ HA3BAHNEM «II0Ba-
peHHaA». Be3 3Tol COMKM HEBO3MOMKHA KHU3HL PACTeHUH,
SKMBOTHBIX M YeJIOBEKAa, TaK KaK OoHa o0eclleddBaeT Baik-
Hellmue (puU3KOJOTHYeCKHe IIpOllecChl B OpraHu3Max:
B KPOBHU UYeJIOBeKA M »XHMBOTHBIX COJIb CO37]aéT HeoOXonu-
MBI€ VCIIOBHUA [/ CYIMIeCTBOBAHUA 3PHUTPONHTOB, B JKeIY/I-
Ke o0pasyeT COJIAHYIO KHCJI0TY, 0e3 KoTopoi Obli0 GBI He-
BO3MOKHO IIepeBapUBaHKe U YCBOEHHe MHIIH.

HeobxoauMocTs coM AJsA KH3HH deJoBeKa Oblia H3-
BecTHa ¢ ryybouaiiineil ApeBHOCTH. 3Ha4YeHHe COJIM OTpAa-
JK€HO B MHOTOYHCJIEeHHBIX MOCJIOBUIAX, IOTOBOPKAaX, 00bI-
yaax. «XJjed ga colb» — BOT OJHO M3 MOXKeJIaHUM, KOTO-
pHIM pyCCKHUe JIOIX ¢ JaBHUX Top OOMeHHMBAJIWUCh APYT
Cc APYroM BO BpeMs#A NPWEMAa IHIIM, IIOAYEPKHUBAS PaBHO-
eHHOoe ¢ XJieboM 3HaueHue cONH. XJed U COJIb CTAIH CUM-
BOJIOM TOCTEIIPUUMCTBA ¥ PAAYIIHUA PYCCKON HAIIUH.

Conp ob6pasyer MoOIIHBIe oOTiaoKeHHs (puc. 138).
B Conp-Unengke, HanmpuMep, TOJIIMHA ILJIACTA COJIM IIpe-
pprmaer 1,5 km. Conu, HaxoAsAmencsa B o3epe Backynuak
B AcTpaxaHcko# o0jacTu, XBATHT Hallell cTpaHe Ha
400 ner. B AdpuKke 0CHOBHYIO Maccy COJIU HOOBIBAIOT U3
COJITHBIX 03€p (puc. 139).

OrpoMHBIe KOJMYECTBA COJIM COZIePKAT B cebe BOABI MO-
peit u oxeanos. CoJiblo, U3BJIeUEéHHON W3 Muposoro oxe-
aHAa, MOYKHO OBIJIO OBI 3acChINIaTh BCIO CYIIY 3eMHOTO LIapa
cioem 130 M.

Xopuza HaTpUs — BTO He TOJLKO KOHCEPBAHT IPOAYK-
TOB M 00s3aTeNbHBIN aTpudyT 00eleHHOT0 CTOJIa, HO TaKKe
M IeHHOe XHUMHUYecKoe chIpbé. C IMOMOIIbI0 3JIEKTPOIM3a

Puc. 138. [To6srua coun, obpa- Puc. 139. Jobbrua coamu U3 co-
3VIOIe MOIIHbIe CJION B 3eM- nsaHBIX 03ep (Adpukra)

HOH Kope
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paciiaBa HMJH pacTBOpa XJoO-
pPHJa HATPHA TOJYYalOT HYMK-
Hble [N HeOpPraHW4ecKoro
CHHTe3a BeluecTBa (8CROMHU-
me kakue).

Kap6onam Kanbvyus
CaCOz; — 5TO He TOIBKO MeJo-

Bbleé MJIM HM3BECTKOBBLIE T'OPEI
(puc. 140), HO Taxxxe 3ameua-
TeJIbHBIH OTHEJIOYHBIH MaTepHu-
an — wmpamop (puc. 141, a),
KOTOpBIH fABJSEeTCA MaTepua-
JIOM CKYJILIITOPOB (puc. 141, 6).
T'eosioru HaswiBawOT 3TOT MUHe-
PaJ KaabIIUTOM.

Puc. 140. Mesnossie ropel

KapGonar kanpnma — BaykHeHIIas COJMb, U3 KOTOPOM
MHOTOYHUCIEHHbIE MOPCKHEe XUBOTHbIE (MOJIIOCKH, PaKH,
IpOCTeiilline) CTPDOAT IOKPOBLI CBOETO TeJIa — PasHoobpas-

Puc. 141. Mpamop: a — 3amMeuaTelbHBIH OTAENOYHBIH MarTepuas

(Tamsx-Maxan, r. Arpa, XVIIB.); 6

— MaTepuaJ CKYJBITOPOB

(M. M. Auroxonecknit. «llaps Woamn BacunseBmu I'posHbrii»,

1857)




Puc. 142. PakoBUHEBI COCTOAT Puc. 143. Cxopayma AuI, cO-
w3 KapboHaTa Kanblud CTOHT M3 KapOoHaTa Kalbl Ui

HbIe To (GopmMe, MHOTOIIBET-
Hble IO OKpacKe PpPaKOBHHBI
(puc. 142). CxaniuBasacs 10~
cJie CMepTH CBOMX XO03fA€B Ha
IHe BOJOEMOB, IJIABHBIM 00-
paszoM Mopeii, 3TH PaAaKOBUHBI
3a JeCATKH U COTHH MHJJIHO-
HOB JileT 00pas30BaJil MOIHbIE
JIacThl COEJUHEHUN KaJb-
U, JaBIINX HAYAJIO YiKe U3~
BECTHOMY BaM M3BECTHAKY.

Hitna OTHI 3aIHUILEeHbl M3-
BECTKOBOH CKOPJYIIOH, KOTO-
pad eCcThb He UTO MHOe, Kak kKapGoHaT Kanpnus (puc. 143).

MHOrouYMcIeHHbIe OCTATKH MOPCKHUX obmrareneil — KO-
pPaJLIOBBIX MOJHUIIOB — 00pasyloT B TPONHYECKHX OKeaHaX
OCTPOBA-aTOJLIBI MJIM KOpaJsuiosble puds! (puc. 144). Hanbo-
Jiee u3BecTeH apcTpanuiickuil Bomemmoit BapsepHsblii pud.

Kap6GoHaT KaabIua — 9TO HE TOJBKO CTPOHMTEIbHBIH,
OT/IEJIOYHBIH WU XYA0¥KEeCTBeHHBIN MaTepras. TO TaKkKe
W MaTepHAaJ I0BeJHPOB. JHleMuyr — 3TO He YTO HHOe, KaK
TOT 3Ke KapOoHaT KaJabIlud.

@ocpam rkanvyusa Cay(PO,),. Eciu kapboHAT Kalb-
U BBICTYIIAET OCHOBOUM Hapy»KHOT'O CKeJleTa JKUBOTHBIX,
To docdar Kaabusa — 9TO BellleCTBO, 0Opasyioliee CKeer
MO3BOHOYHEIX (puc. 145).

dochar KanblUA BXOJUT B COCTAB alaTUTOB U hochopHu-
TOB, KOTOpBble ABIAIOTCA CHIPBEM IJIA IPOM3BOACTBa (hoc-
dopa 1 dochopHEIX yAOOpeHU.

Puc. 144. Kopannsl
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Kucasie coam — ato OPpOAYKTEI HEIIOJIHOI'O 3aMe-
IMIeHHA aTOMORB BOJIOPOJAa B KMCJIOTEe HA MeTaJlJl.

R TS [ [ T

CBOE HasBaHMe 9TH COJIU [MOJYYUIHA IOTOMY, UTO, KAK U
KHCJIOTBI, COJEpPXXaT B CBOEM COCTaBe aTOMBI BOJOPOJA,
crocobHBIE 3aMeIaThCsA Ha aTOMBI MeTajlia. Kak mpaBuio,
3TO XOPOIIIO PACTBOPHUMBIE B BOJE COeJUHEHHUA.

Hawubosee mcmosibdyemasa B OBITY KHCJasg COJIb — 3TO
rugpokapbonar natpua NaHCO;, KoTOpBIi U3BECTEeH BaM
IO/l Ha3BaHUeM IINUTheBasa WU IIUINeBas coma. Mcmoansy-
eTCA KaK PasphIXJIMTeb TECTA IIPH BhIIIeYKe XJjieba 1 U3T0-
TOBJIEHHHM KOHAWTEPCKHX HM3JeJINii; MPOU3BOJCTBe Oesali-
KOTOJIBHBIX HANHMTKOB, HCKYCCTBEHHBIX MHHEPAIbHBIX
BOJ, B OTHETYIIHUTEJAX.

ITpumenenue ruIpoKapboOHATA HATPUSA B KAYECTBE Pa3phI-
XJIMTEJIA TeCTa OCHOBAHO Ha peaKIUY, YpaBHEHHE KOTOPOMH:

2NaHCO,3 = Na,CO, + CO,T+ H,0.

Bonee sdbdexTnBHA B KauecTBe pa3pBIXJIUTEJNS TeCTa
Apyras KHucJjas colb — rujpokapbonar ammouus. Ilpu ero
pasyioKeHHn 0O0pasyloTCA TOJBKO ra3o00pasHbIe BeIecT-
Ba — TeCTO CTAHOBHTCH ILIIIHLIM U, B OTJIMYHE OT I'UAPO-
KapOoHaTa HATPHA, He COAEP KUT COMIbI:

NH,HCO; = NH,T + CO,T + H,0.

Puc. 145. OcHOBY cKesera TATYIIKH cocTaBaseT GochaT KaTpIusd.
Dororpadusa IATYIIKH (@) 1 CKeJIeT JATYIIKH (0)




Jlpyras xopolIo 3HaKOMasa BaM KHCJas COJIb — THUAPO-
xapbonar kanenua Ca(HCO;), — cocraBHas 4acTh MHOTHUX

MUHEpPAJbHBIX BOJ M MCTOYHUK HENPHUATHOCTEH, CBA3AH-
HBIX C BPeMeHHOH KECTKOCThIO BoAbl. TaKiKe sTa COlb
y4acTByeT B oOpasoBaHUM 3aMeduaTeJbHO KPaCHBBIX IPH-
POAHBLIX KOJIOHH — YKpallleHWil Ieliep — CTAJaKTUTOB
U CTAJIarMHUTOR.

OcHOBHBIE COJIM — 5TO HPOAYKTHI HEIIOJHOTO 3a-
MeIlleHusi TMAPOKCOTPYIIl B OCHOBAHMU HA KHC-
JIOTHBINA OCTATOK.

G R s S G S R s e B R P e I e RS T R R B

B oraiMuMe OT KMCJIBIX coJieif, IOUYTH Bce OCHOBHBIE COJIH
B Bojie HepacTBOpUMbI. OCHOBHOI COJIBIO ABJIAETCS I'UIPO-
kcoxap6onar menu (II) (CuOH),CO,, Goree H3BECTHBIN MOA
HasBaHWEeM <«MaJlaXxHuT» — KpacHBeHIIHH MHHepana Hu3y-
MHTEJBbHOro 3enénoro nsera (puc. 146). Mamaxur — 3TO
HEeO/YIIIeBJIEHHBIA repoil 3HAMEHUTHIX YPaTbCKHX CKA30B
I1. BaxxoBa. BcmomanTe X0TA GBI €70 « ManaXUTOBYIO LIKa-
TYAKY», «X03AUKYy MeaAHOHI rophIl».

XumMudecKkue CBOMCTBA coJieil BaM XOPOIIO 3HAKOMBEL 10
cBOMCTBAM JPYIHMX KJIaCCOB HEOpPraHWYeCKUX CcoeluHe-
Huii. Bel y)ke 3HaeTe, KAK COJIM B3AMMO/IEHCTBYIOT C KHCJIO-
TaMu, HiejJodaMy M MerajanaMu. TakKe BaM XOPOIIO HM3-
BECTHO TaKoe CBOMCTBO cojieil, kak ruaposans. Ham ocra-
JI0CH JIMINB HA3BATH €Illé OJHO CBOMCTBO COJIEHl — 3TO HX
B3aMMOJEHCTBHE C APYTHMHU COJIAIMH. ¥ CJIOBUMEM TaKou pe-
aKIUU ABJISAETCA BEITIafeHUe Oca Ka.

Puc. 146. ManaxuT ¥ U3/IeJITUA U3 HETO
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Tax, mpu IpoBeeHUHN HKCIEPUMEHTA AJIA JOKA3aTelb-
CTBa COCTaBa KaKoM-1ubo conu (ompemeneHMs KATHOHA H
aHHOHA, 006pasyIoIINX 9Ty COJIb) MCIOJB3YIOT KAYEeCTBEH-
Hble peaknuu. PearenraMu Ha JaHHBIA KATHOH U JAHHEBIH
AHWOH YACTO BBICTYHAIOT ApyrHe conu. Hanpumep, 4To0ObI
AOKAa3aTh COCTaB XJiopHuza 0apusa, HeoOXOOAMMO IPOBECTH
Ka4yeCTBeHHYIO peaKIMI0 Ha KaTuoH Ba?' ¢ pacrBopom
cynedaTra HATPHUA:

BaCl, + Na,S0, = BaS0O,{ + 2NaCl,
Ba?* + S0%- = BaSO,{
¥ Ka4eCTBEHHYIO peakiuio Ha xjopun-aiuoH Cl- ¢ pacrso-
pPOM HHUTpaTa cepebpa:
BaCl, + 2AgNO, = Ba(NO,), + 2AgCl|,
Cl-+ Agt = AgCl.

1. Cpeauue comu. 2. X10puJ HATPHA, KAPOOHAT KaJIb-
uus, pochar kaxeuua. 3. Kucasle coau. 4. OcrOBHBIE
COJIN.

3
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1. TafiTe onpeneneHHe MOHATUA «COJHM», HCXOLA M3 COCTABA
9THX coemuHeHMH. Jl1sa Kako#l rpynnel coseil aTo ompexpeie-
HUE CUPaBeJInBo?

2. Tlo kaKMM DpusHaKaM Kjaaccudunupyior coan? Yro obme-
I'0 ¥ PABJIMYHOTO MEeK/AY OCHOBHEIMH M KHCJIBIMH COMAMEA?

3. 3anumuTe ypaBHeHUA BCeX BO3MOMKHBIX PEAKIHH, ¢ IO-
MOIIIBIO KOTOPBIX MOMHO IIOJIYYHTE Cyabdar sxenesa (I1). Iaa
peaknuii obMeHa cocTaBbTe HOHHBIE YDABHEHNU S,

4. Kakoe 3HaueHHe MMeeT TNpeBpalleHHe KHCIBIX COJel B
cpenHue (HanpuMep, MMAPOKApOOHATOBR KAJbIUA M MATHUS
B KapbOHATHI) B JKH3HH YeJIOBeKa?

5. 3anMIINTe YpaBHEHHMA peaKIHii, C MOMOIBIO KOTOPBIX
MOXKHO OCYII€CTBUTE CIeLVIOLINe IpeBpalleHuA:

a)C — CO, — MgCO0, —> Mg(HCOg4), — MgCO, —>
—> MgO — Mg(NO,), —> Mg(OH), —> MgO0;

6)Fe —> FeCl, —* FeCl; —> Fe(OH); — Fe,(S0,); —
—> Fe(NO,),.



6. Beruncaure Macey 6aKknyabBepa (AMMOHHWHOTO Pa3pPhIXJIK-
TeNs TecTa), HeoOXOoAMMYIO Ausa mnonydeHus 1334 mu rasom
(H.v.).

7. IIpuBeauTe NpUMeEpPL] IUTEPATYPHBIX IPOH3BEeHUN, B TEK-

eTax KOTODBIX OMMMCAHBI XUMUYECKHe IIpeBpallleHnaA KapboHa-
Ta KaJbI[HA.

8. Ucmonb3ys BoaMosxkHOCTH MHTepHETa, IIOATOTOBBTE CO00-
ImeHUA: «3HAUYEHHE COJALI B HAPOJHOM XO3AMCTBE H HMCTOPHUA
[IPOM3BOJICTBA COABI», «[IpuMeHeHMe XIOpU/ia HATPUA B OBITY
1 IPOMBIIIIEHHOCTH » , « CONMM B METHIIHE» .

s

9. Haszosure ckasnl 1. Baxxosa, B KOTOPBIX HEMAJIO CTPAHHIL
OTBEAEHO MAJIAXHUTY.

ORI

§ 25 l'emeTuueckas CBA3b
MeXKIY KJaccaMu
HeoOpramm4yecKux
1 OPraHUYeCKMNX BeIllleCTB

Mpbl KHUBEM B OeCKOHEUHO H3MEHAINeMCs, AUHA-
MHUYHOM M KpPacodyHoM Mupe. B HeMas0il cTelleHH 9TU H3-
MeHeHHUS CBA3aHBI € XHMHYECKMMH IIPEeBPAIeHUAMH.
B ka0l KJeTKe »XHUBLIX OPraHM3MOB, B II0OYBE, B BO3-
IyXe, B BOJe IPOMCXOAAT THICAYN XHMHUECKUX PeaKIlMil.
ExunHCcTBO 1 MHOroo6pasme XMMHYECKHUX BellecTB, BOBJIE-
yéHHBIX B OECKOHEYHBIH Ipollece NpeBpalesuii, Hauboiee
APKO MPOABJIAETCS B 26HEMUYECKOU C84A3U BEIeCTB, KOTO-
pas OTpa’kaeTcsA B TAK HA3BIBAEMBIX 2eHEMUYECKUX PAOAX.

BrizenuMm HanboJiee XxapaKTepHBIe IIPH3HAKY reHeThYe-
CKHUX PAIOB.

1. Bce BerecTBa reHETUYECKOT0O Psifia JOKHBI OBITH 00~
pasoBaHBl OAHUM XHMHUYecKuM djemeHroMm. Hampuwmep,
pAO BelllecTB

Br, — HBr —> NaBr —> NaNO;

HeNnb3d CUMTATh 'eHeTUYeCKIM, TAK KaK B nocJsieJHeM 3BE-
He XUMUUYeCKHUH 3JIeMeHT OpOM OTCYTCTBYET, XOTA peaKusd
s mepexoja or 6pomusa HaTpua NaBr K HUTpaTy HATPUA
NaNO,; merko ocyniecTBuMa:

NaBr + AgNO,; = AgBrl + NaNO;.
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ITOT pAL IpeBpamnieHUil MOr Obl CUYMTATHCH TeHEeTHYe-
CKHUM PANOM djieMeHTa OpomMa, ecsiu OBl eT0 3aBePIIHIN, HAa-
npuMep, Tak:

Br, — HBr —> NaBr — AgBr.

2. BemecTBa, o0pasoBaHHBIE OJHUM M TEM jKe XHMH-
YeCKHM BSJIeMEeHTOM, JOJIKHBI NPUHALIEXKATh K PasHbIM
KJjgaccaM, T. €. OTPaskaTh pas3Hble (JOPMEI CYIEeCTBOBAHUA
XHUMHYECKOTO dJIeMeHTa.

3. BemecrBa, obGpasymoinne reHeTudecKmii PAI OmHOTO
XUMHYECKOT0 3JIeMeHTa, MOJIKHBI ObITE CBA3AHBI B3aWMO-
npespaiieHuAMHA. [Io aToMy NpHUSHAKY MOKHO pasaH4aTh
TIOJTHBIE Y HEIIOJIHbIe TeHETHYEeCKHe PABI.

Hanpumep, npuBenéHHBIH BBIIIEe TeHeTHIECKHIt pan
Opoma OyJeT HemOJIHBLIM, He3aBEPIISHHBIM, a BOT caeayio-
LM PAJ

Br, — HBr — NaBr — AgBr — Br,

yKe MOMXHO paccMaTpHMBaTh KAaK MOJHLIHA, BeIb OH HAa-
THHAJICA TPOCTEIM BelecTBoM Gpomom Br, um um xe za-
KOHYMJICH.

O6001mas ckazagEHOe BBIIIE, MO HO HaTh CIAeNYIOIIee OT-
peneleHHe e HETUYECKOI'0 Ps/ia.

& B
’ I'eHeTHYeCKUM HaA3LIBAIOT PiAJ BEIeCTB — IIpes- |

cTaBUTeJIeH Pa3HBIX KJIACCOB, ABJIAINUXCA CO-
eIUMHEeHuAMH OOJHOI'0O XMMHUYEeCKOro aJieMeHTa,
CBA3AaHHBIX B3aHMOHDEBpaLHEHHHMIfI H OTpaxaro-
IMUX OOLIHOCTH IPOMCXOKIEHUA STHX BEIeCTB,
T. €. HX TeHe3uc.

T'enernyecKkas cBA3L — MOHATHE 6OIee obiee, ueMm re-
HeTHYecKHH pazx. OHa peanusyercs IpH JTOGHIX B3aWMHbBIX
IpeBpaIeHnsax BelecTs. Torna, 0O4eBUAHO, IO ATO OIIpe-
AeJIeHHEe OAXOAUT U NePBLIi PACCMOTPeHHBIA HAMU PAL.

A xapaKTepHCTHKH IeHEeTHYeCKOH CBS3H HeopraHH-
YEeCKHX BeIlleCTB MBI PACCMOTPUM [Be PAa3HOBUIHOCTH Te-
HeTHYECKHUX PHALOB:

1) renerTnyeckuii pag merasnna;

2) reHeTUYECKHH P HEMETALIA.
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1. lemeTuueckuii pAg MeTaJJa, HaOpHMep PAL MeoH
(puc. 147):

Cu —» Culb —* Cubly —>

Meab OKCH]I cynbsdar
memani menu (IT) menu (IT)
OCHOBHbBLU COJlb
oxcud
— Cu(OH), — CuO0 — Cu.
THAPOKCH], OKCHJ, MeIb
menu (1I) menu (1) Memadn
OCHOBAHUE 0CHOBHbLIL
orxcud

2. leHeTHYECKHMH pAJ HeMeTaJJia, HanpuMep pAz doc-
¢dopa (puc. 148):

tocdop OKCHJL dochopuaa  docdar ¢ocdop
nememaan Gochopa (V) KHCJIOTa KaJablUA HeMemaan
KUCLOMHBLL  Kucaoma conb
orkcud

B opraHuyecKoil XMMHHU TakKe cjeayeT pasjandaThb 60-
Jlee obliee MOHATHE — «TeHETUYECKas CBA3b» U OoJee ua-
CTHOE TIOHATHE — «TeHeTHYeCKHH PAL».

Eciu OCHOBY T€HETHYEeCKOro pPsja B HeOPraHM4YecKOm
XUMHUH COCTABJISIOT BelllecTBa, oOpasoBaHHbBIE OJHHM XH-
MHYEeCKHUM 3JEeMEeHTOM, TO OCHOBY TeHeTHYEeCKOro paaa B
OPraHWYeCKON XUMHHU (XMMHH YIJIePOJHBIX COeIMHEHU )
COCTABIAIOT COEIMHEHHUHA C OJMHAKOBBIM 4HUCJIOM aTOMOB
yraepoja B MoneryJse. Hanpumep:
C;H;—C,H,—C,H.0H — CH,—CHO — CH;—COOH —
ITaH 2TeH 3TaHOJ aTaHaJlb aTaHOBadA KHCJIOTA
aJIKaH aJIKeH aJIKaHOJI aJJKaHaJllb Rapﬁonosaﬂ KHCJI0TAa

—» CH,CI-COOH — NH,—CH,—COOH —
X.TI()pETaHOBaH KHCJA0TA AaMHMHOITaHOBasgA KHCJIOTa
— (-NH—CH,—CO—),.

MOJIHIIeTITHA

1. lemeruueckasa cBa3b. 2. lemernuecknii pan. 3. Te-
HeTHueckuit pax meramaa. 4. TeHeTHueckui paAn
"HeMeraa. 5. eHeTHueckHe PpAAbI OPraHUMYECKHX
CcOoeITMHEeHH .




mCu0

Puc. 147. TeneTuueckuii psasg Puc. 148. Temernueckuit psg
Megu docdopa
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1. YTo Takoe reHerudeckuit pan? Yem oH xapakTepHayeTcH
B HEOPraHUYeCKOH W OPraHu4YecKoil XuMHuH?

2. Yto Taxoe reHeTndecKasn ceAsb? Kaxue punocodcrue naen
OHA WJLTIOCTpUpYyeT?

3. CocraBbTe reHeTHYEeCKHe DALl HATPHA | XKeJiesa. Sauulm-
Te ypaBHEHHS peakiuil, ¢ IOMONIBEK KOTOPBIX MOXKHO OCy-
IeCTBHUTH IPeAJIOKeHHbIe BAMY IePexXo/bl.

4. CocraBbTe TeHeTHYECKHE Ps/ibl KPEMHUSA U cephbl. 3alluInu-
Te YpaBHEHHMHA DeakIlWii, ¢ IIOMOIIbI KOTOPBIX MOXHO OCYy-
IMEeCTBUTH IPeLJIOKeHHbIe BAMU IePeX0AbI.

5. CocTaBhTe TeHETHUYECK Ul PAJ OPTAaHHYECKHUX COeqUHEeHHH,
B COCTAB MOJIEKYJ KOTOPBIX BXOAUT OLHH ATOM yriepoja. 3a-
OHUIIHTe YPABHEHUS PearIiuil, ¢ IOMOMIBI KOTOPBIX MOMKHO
OCYIIeCTBUTH IPEJIOKeHHbIe BAMH ITePeX0/bL.

6. I[Ipu Bzammopeiicteuu 12 © mpeleJbHOTO OJHOATOMHOTO
CIUPTA ¢ HATPHUEM BhLIeIHI0CH 2,24 11 Bomopoaa (H. y.). Haii-
IUTe MONEKYJIAPHY0 (OPMYJy CIHPTA, HANUINKUTE (POPMYJIbI
BO3MOXHBLIX M30MEPOB H HA30BHUTE UX.

7.3anumuTe ypaBHeHHMs pPeaKIWii, ¢ MIOMOMIBI0 KOTOPBIX
MOXKHO OCYIIECTBHTE CJeAYIOlHe IPeBPaleHuA:

CH, — CO, — Cg¢H,,0, —> C,H;,OH — CH,CHO —
— CH;COOH — (CH4C00),Ca —> CaCO3; —> CO,.



BaxKJOUeHue

BoT BRI M 3aKOHYMJIY M3yUeHUE XUMUH B IITKOJIe U, BIIOJI-
He BEePOATHO, B BEICIIEH ITKOJie OOJIbIIIe He BCTPETHTECH
C 9TOM YAMBHUTEJNBbHOM M BayKHOH HAYKOM, Wrpalomiei or-
POMHYIO DOJE B dKHU3HH COBPEeMEHHOTr0 obimecTea. Bens HeT
HU OZHOM 00JIaCTH YeJsloBeUeCKOM JedATelbHOCTH, B KOTO-
poii Obl He y4acTBOBaJIM BEIeCTBA, MATEPHAJEI UIH XUMHU-
yecKHe nponeccbl. Hanpumep, oxkoao 90% sHepruu, Koro-
PYyI0 IPOM3BOAUT M IOTpebiseT 4eJIOBEUECTBO, — ITO pe-
3ynABTAT XHMHUYECKHX peakIui. IlpakTuuyeckm BCE, UTO
BBIIIYCKAET COBPEeMEHHAS NPOMEBIIIJIEHHOCT: U CeJILCKOe
X03AWCTBO, CBA3AHO C YYaCTHEM XHUMUHU.

Brl, HaBepHOe, Takke cMOTIH yOENUTHCS U B TOM, UTO
PasIHYHbIE «XMMHUYECKHEe CTPAllUJIKH», O KOTOPBIX exe-
JHEBHO COOBIIaOT cpeAcTBa MacCOBOH MHMOPMAIMU: KHC-
JIOTHBIE JOXKJHM U TeXHOT'eHHBble XMMHUYEeCKHe KaTacTpodbl,
ABIMOBBIE 3aBeChl HaJ[ IPOMBINIJIEHHBIMU MPeANPUATHAMUA
M MeTraloJaucaMi, 030HOBEIE NbIDbI, TaPHAKOBLEIA adderT 1
MHOTO€ APyroe, — 3TO He CTOJILKO XHMHKA, CKOJIBKO eé He-
3HaHUE U UTHOPHPOBaHMEe OCOOEHHOCTEIl CBOICTB BeljecTB
U peaKIWi, IIOMHOXXeHHBbIe Ha 0Ge3yJep:XHYI0 IMOTOHIO 3a
NPUOBLIBLIO.

BepexHoe oTHOIIEHHE K OKPYIKAKOINEMy MHUDY, JII000BL
K OnMXHeMy W 3JIeMeHTapHble XMMHYeCcKUe 3HaHWUA, 0e3
KOTOPBIX He 000HTHCH HU 9KOHOMUCTY, HH IOPHCTY, HU UH-
JKEeHepy, HH cHelHaNucTy Ji000# npyroii mpodeccuu, —
BOT 3aJIOI IPaMOTHOro u 3G }peKTHBHOIO HCIOJIbB30BAHUSA
JOCTHKEHHHU XMMHH U XHMHYECKOH IPOMBIITIJIeHHOCTH.

Benuka ponb XMMHUH He TOJIBKO B 06J1aCTH TOYHBIX H €C-
TECTBEHHBIX, HO U TYMaHUTAPHBIX HAVK, W JeJIO 31ecCh He
TOJIBKO B CO3JaHHUHM HOBBIX KpacCoK, JJaKOB M MaTepHAaJOB,
KOTOpbI€ HMIMPOKO MCIIOJBL3YIOT COBPEMEHHBIe XYIOMHUKHI
H CKYJIBOTOPHI, HO ¥ B DOPMHUPOBAHHUH COBEPIIEHHO UHOI0,
Gosiee riy60Koro m 06pasHOro BOCIPUATHUA OKPYIKAIOIIETO
Mupa. Bes XuMuueckoil KOMIIOHEHTHI Hay4YHasd KapTHHA
MHpa OyZeT OTHIOAE He HAYYHOI ¥ HeIllOJHOMH.

I'ymanurapuii 6e3 BHaHUS €CTECTBEHHBIX HAYK yinepOeH
u Oenen. TouHBIe W ecTecTBeHHbLIE HAYKH — MaTeMaTHKa,
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¢usuKa, xumMmusa, OMOJIOrudA, B CBOIO O4Yepelb, He MOTYT IJIO-
JOTBOPHO ¥ JUHAMHWYHO pasBUBAThLCA 0e3 IyMaHUTAPHBIX
sHaHuii. BoT ApKH# mpumep: BeIHKHHA GU3HK A. DWHII-
TelH yTBEp:KIaj, YTO eMy [JId CO3JaHMA TEOPHH OTHOCH-
TeJBHOCTH pyccKHil nmucatens P. [locToeBCKUi man 60Jb-
111e, YeM BhIZAIOIIHeCA MaTeMAaTHKH MUPAa.

BblI, CTOA Ha TOpPOTe NepPBOro BAXKHEHIIIer0 B Balllell K u3-
HY BEIGOpa — Oyayiiero mpoduas B BbICIIEH IIKOJE WIH
npodeccuu B cpeJHEM CIelHaJbHOM yueOHOM 3aBeje-
HUHM, — JOJIKHBI ITOHMMATH, YTO COBPEMEHHBIN UeJIOBeK,
6yab TO TYMAHUTADHUH, €CTECTBOUCILITATEN b, IIPOTPAMMHCT
UJIH KOHCTPYKTOP, HECOCTOATEJIeH 0e3 3BHAHUA XUMHUH.

Haj yuem paboTaioT COBpeMeHHbIe yUEHBIe-XUMHUKH?

IIpoayKuuA XUMHYECKOH IIPOMBIIIJIEHHOCTH HYMHA
OyKBaJIbHO BceM. Pa3Be MOXHO COBPEMEHHYIO KH3HBb IIPeJ-
cTaBUTh Oe3 OymMarm, CTeKJaa, HOBBIX MaTepHaIoB M TeXHO-
JIOTHii, TeHHOH WHKeHepUH U T. . A BeJlb 9TO BCE NIPUKJIaL-
Hble acneKTol xumMuu. CoBpeMeHHOE 3eMJIETIONIb30BaHNe He-
MBICIEMO 0e3 MHHepaJbHBIX yA0OpeHH#, IPOU3BOJACTBO
KOTOPBIX UCYMCIAETCA COTHAMYI MHUJIJIMOHOB TOHH. 9TO OJ-
HAa M3 cAaMBbIX KPYIIHBIX BeTBell COBpeMEeHHON MHJYCTPHUH —
IPOMBIIILIEHHOCTh MUHEPAIBHEIX YA00PeHHI.

MpbI, KaK ¥ BCé »KUBOe Ha 3eMJie, JKHBEM B OKeaHe a30Ta,
HO GOJBIIMHCTBO PACTEHHWH He MOIYT €ro HalpAMYI HC-
IOIb30BaThL. PacTeHnns moTpebisoT a3oT He B CBODOIHOM,
a B CBABAHHOM BHe — B BHJe KaTHOHA aMMOHHJA, a TaKKe
HUTpAT- WM HUTPUT-aHWOHOB. J[Jig XMMHUYECKOTO CBA3BI-
BAHMSA A30Ta MCIIOJb3yeTCA AaMMHAa4YHOe IIPOU3BOACTBO, OC-
HOBY KOTOPOTO COCTABJIsfeT OrPOMHAs, BBICOTOH C TPEX-
ATaXKHBII JOM KOJOHHA CHHTE3a aMMuaKa (CM. puc. 106 ma
c. 140), sanosiHeHHas KaTaJlH3aTOPOM, Iieé BO BpeMsd IpPo-
necca Oymyior Temneparypbl 400—500°C u co3gaercs
nasiaerne okosao 500 aTM. A Ha KOpellKax 0000BBIX pacTe-
HUI JKHBYT TaKk HasbIiBaeMble KJyOeHBKOBEIE OaKkTepuu,
KOTOpbIe TPH 06BIYHOM TeMIepaType i O0bIYHOM AaBIeHUH
CIIOKOMHO IpeBpan[alT aTMOC(hepHBIA a30T B yCBOAEMYIO
dopmy. Hanx cozmaHueM aHAJIOTUYHBIX TeXHOJIOTHH ueno-
BeUecTBO GBETCA yiKe MHOTO JeCATUIETHI, HO TieTHO. On-
HAKO HET HUKAKMX COMHEHHil, 4yTo u aTa mpobiaema Oyaer
pelieHa XHMHKAMH.

ToBops o npobieme (hpUKCAIIUK A30TA, Mbl KOCHYJIUCH O/
HOH M3 CAMBIX JKMBOTpeIeINyIIuX npobieM COBPeMEeHHON

206



XUMHUH — IpoOJeMbl KaTaausa U Hoadopa KaTaJIn3aTopos.
K cosxanenuio, o CUX IIOP B ONPEAEIEHHON CTEIIEHH yCIIex
B 3TOM JieJie OIlpeJlesifgeT cayUYaiHbINd Toab0op KaTaausaTo-
poB. Yero rpexa tauTh, ciaaba elié Teopusa Karaamsa, pas-
PO3HEeHa Ha OT/AeJbHBIe (hparMeHTHI, Maja IIpeJcKas3aTellb-
Has cHjIa TakoH Teopuu. BoT BaM 1 HeoOBATHOE T10JIe IS
Oyayimeil yuébnl U JeaTeIbHOCTH. Belb KaTaiua — caMsblii
MOITHBIA WHCTPYMEHT BO3AEMCTBUA Ha XMMUYECKYIO peaK-
LU0, HO3BOJIAIINHI 3HAYUTENLHO YCKOPUTH €€ U CyIlecT-
BEHHO YMEHBIIIUTE 3aTPaThl HA €€ IpOBeJIeHne.

Hauapmmuiica XXI Bek y:xe HapeKaT BeKoM rasa. [leso
B TOM, 4TO B Oumsxaiimue 30—>50 et cpaBEATEIBHO JTeTKo-
focTynHas He()Th 3aKOHUYHUTCA U YeJIOBEYECTBO BLIHYAKIEHO
Oyaer Bcé GoJiblre U GOJIbIIE IePeXOAUTE Ha APYTOil UCTOY-
HUK 3HePIMH — IPUPOAHBINA ras. AJIbTepHATHBOMN IPUPOJ-
HOMY rady MOMKeT CIYMXHUTh ATOMHAaA sHepreTuxka. Pan
CTpaH Jjase CTaBAT CBOEH 3aJayell BRINTH Ha YPOBEHL IIO-
JIy4eHUA HE MeHee IIOJOBHHBI 9JIEKTPOSHEPTHH 3a CUET Ta-
KoM sHepreTuku. EcThb enié u Gosiee 3aMaHYMBAA IEPCIIEK-
THBA — Bellb O/IM3Ka K pelleHuio npobaemMa Co3AaHus Tep-
MOALEPHON 2JIEKTPOCTAHIIAH.

Ber smaere, uro AzepHas (aToMHas) 3JIEKTPOCTAHIIUS
BbIpabaThiBaeT 3JIEKTPOYHEPIUIO 3a CUET AJePHOM SHEPTHH,
BBIAENAOIIEHCA NOPH paclafe aTOMHBIX Sep H30TOIOB
235U m 239Pu. B peakTope TepMOAZEPHOH SJ€KTPOCTAHIIHH
HCIIOJIBBYETCS OJHEPrHfd, BBIJENAINIAACA NPH CJAUSHUHN
aznep uzoronos SLi u 2H (geiirepus D) mau 3H (rpurus T),
YTO BO3MOJKHO MPH OYeHb BRICOKHX TeMIlepaTypax M IJjoT-
HOCTAX Bewlecrsa. IIpu srom obpasyercs aBa sapa aToma
reJiud U BBIAENAETCA 2HePIUdA, 3HAUUTEIBLHO NPEeBLIMIAl0-
masi Ty, KoTopad BblJeJIgeTca IIPY pacuajie ajgep W30TOIOB
ypaHa ¥ OAyToHUA. YTOOBI HNOHATH, 0 YéM HIET peUb,
BCIIOMHUM, YTO B IPUPOJHON BOJI€ COOTHOIIIEHHE MOJIEKY.I
nérkoii (H,0) u Taxénoit (D,0) Bogs! cocrasiser 6800 : 1,
T. €. CoepyKaHue TAMKETION BOALI B IPAPOIHOH cOCTARISIET
okoJio 0,015% . Tak BoT, ecliM M3 OJHOTO JIUTPA BOABI BbI-
AeTUTH 3TO HUYTOMHOE KOJINYECTBO AeiiTepus U NCI0JIb30-
BATh ero B TEPMOSiIEPHOM CHHTe3e, TO MOKHO IOJYYHUTH
9HEPI'UI0, DKBHBAJIEHTHYIO TOMH, KOTOPasi BBIAENSAETCA IIPH
cropaauu 300 ;1 6ersuua (1 1 Boawel axBuBasenTen 300 i
Gensunal). IlomcTuHe HemcuepmaeMbli HCTOYHHMK 9HEp-
run. W Bo BCeX 9THX Jejax U HAYMHAHUAX — HePTAHON
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M Ta30BOH NPOMBINILJIEHHOCTH, ANEPHON W TepMOsAJepHOMI
SHEPreTHKEe — HeOOXOIUMBI CHelHaTUCThl ¢ XUMUYECKUM
obpasoBaHMEM.

HonycTuM, 4TO Y3KE CO3LaHa MOIIHAA HEPreTHKa U pa-
foTaeT TepMOAAepHAA JIEKTPOCTAHIIAA (KCTaTH, OJHA Ta-
KadA 3JIeKTPOCTAHNUSA MOTJia OBl MOKPEITH 9HEPreTHYeCcKHe
norpebHOCTH OofHOTO KOHTHHeHTa). HOo BO3HMKaeT aApyrad,
He MeHee cepbésHas npobiieMa, 0COOEHHO aKTyaJlbHAA A
TaKWX NPOTAMEHHBIX CTPaH, KakK Hallla, — 9TO Iepejada
BhIpaboTaHHOM 3JIeKTpoaHepruu. K coxaneHunio, aJieKTpH-
yecKHe IIPOBOJa MMEKIT CONPOTHBJIEHHE U IIPU Iepenade
9JIEKTPOHEPTHH Ha OOJbIIME pACCTOAHHA Hen30eKHbI
cepbésHble moTepu. [[Jia Toro YTo6El MX YMEHBIIUTD, YeJI0-
BEUECTBO CTPOMUT JUHHH aneKTponepenaun (JIJII) ¢ Hanpsa-
sKEeHUEeM B COTHH THICAY U Jlajke MHJLJIMOHBI BOJABT. BaM He-
OJHOKPATHO MPUXOANJIOCE BHAETh 'MTAaHTCKHE OIIOPBI JIN-
HHUil BIeKTpolepejaudn, obeszobpaykmBaromue JjaHgmadr,
3arpOMOXKAaloIMe TTaXOoTHbIe 3eMaHu... ['le pemenue mpo-
oiembi? OTBeT oUeBHIEH — CO3JaHUE CBEPXMIPOBOAAINHX
MaTepHaJIOB.

Xopomio W3BECTHO, YTO MeTAaJIbl U1 HEKOTOphle Apyrue
BelecTBa MPHU TeMIlepaTypax, HUKe OIpe/jenéHHON (oHA
HassIBaeTcd Toukoil Kiopu), TepAOT CONIPOTHURIEHHE U Ie-
pPexXomAT B cBepxnpoBozsiiee cocroanue. Onna Gena, Tem-
eparypa TaKoro mepexo/a y» OueHb HU3Ka 1 6/in3Ka K ab-
COJIIOTHOMY HYJIO. A 4eJioBe4eCTBO yMeeT B IIPOMBIIIJIEeH-
HBIX MacIITabax co3gaBaTh HU3KHEe TeMIIePaTyphbl JIHIIb 10
—196 °C (77 K). 9To remneparypa KUIIEHUA a30Ta.

DU3UKH 1 XUMHUKH JaBHO BeAyT padoThI 10 IIOUCKY MaTe-
pHAJIOB, 00JIaJAI0IMNX CBEPXIPOBOAMMOCTBIO NPU CPABHY-
TeJLHO BLICOKHX TeMIlepaTypax (Taxk HazbiBaeMas BBICOKO-
TeMIepaTypHas CBePXIPOBOXHMOCTH). OKONIO ABYX AeCAT-
KOB JIeT Hasaj [OSBHUJIOCHE COOOIeHMe O IepBOd rpymnie
MOZOGHBIX COeJMHEHWM — OapHHAMTTPUEBON KepaMHKe —
YBa,Cuy0, (x > 6,5) c TemueparypaMu Iiepexo/ia B CB€pX-
nposojaamee cocrogrne oxono 77 K. Teopernku mpeicka-
3BIBAIOT MOJEKYIAPHBIE cHucTeMbl HA OCHOBe OpraHuYeCcKHuXx
coeIMHEHNIl CO CBePXIPOBOANMOCTBIO YiKe IIPU KOMHATHOM
TeMIepaType. BoT rjie ecTb pasBepHYThCA XMMHKAM.

B xonme XX B. XUMHsA IpelnoiHecaa ellé OAWH CIOPII-
pu3, Ha 3TOT pa3 CBA3AHHBIN C aJIOTPOINEN yraepoja. He-
KOTOpBIE €0 aJIJIOTPOIIHbIE MOAU(MUKAIINH Bbl YiKe XOPOIIO
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3HaeTe: 9TO U rpad®uUT ¢ OECKOHEUHBIMU IIJIOCKOCTAMHU U3
NPABUJIBHBIX MIECTUYTOJBHHMKOB, M aJIMa3 C TeTpasipu-
4YeCKHM CTpOoeHHeM, U KapOuunl, o0pasoBaHHbBIe DeCKOHed-
HBIMH HeIAMH YIJIepOAHbIX aToMoB. Tak OBLIO O KOHIA
80-x rr. XX B., Korga ObIJIM HOJYYEHBI (PyJIJIepeHsl.
XUMHUKN OAaBHO yiKe IIPe[CKAa3bIBANKM CYIIeCTBOBAHUE
ANJIOTPOIIHBIX MOAMMUKAIINI, COCTOAIIUX U3 OTHEJIBHBIX
MaKpOMOJIEKYJI, HMelolnuxX (OpMYy MHOI'OIDAHHUKOB, —
dynnepenoB. Cob6cTBeHHO (hyJLIepeHBl MPEeACTABIAIT CO-
00i1 OsM3KHe K cepHYecKHMM B3aMKHYThbIe CTPYKTYPHI C
YEéTHBIM YHCJIOM aTOMOB yruepoza. HauMmeHbIlee UHCIO
aTOMOB yTIJiepoJia B PAJAY CaMbIX YCTOMYMBEIX (hysiepeHOB
paszo 60. Iloatomy dynnepen Cg, (cM. puc. 45, 6 Ha c. 63)

OBIT MOJTy4eH MePBBIM M U3Y4YeH JIydllle APYyrux. dTa MoJje-
KyJa fABJAeTCA TOYHOM Konued OJHUMIHUHCKOIo Ms4a, II0-
9TOMY [0 CUX IOp IPUMEHAIT MU CHHOHHUM (yJIJIepeHa —
6axku6oJ (mepBble YyeThipe 6YKBLEI — B YeCTh NMEPBBLIX OYKB
baMuIHl YeTHLIPEX McCaegOBaTelNleil — MEepPBOOTKPEIBATE-
Jell Takoro yJiepesa), uiu ¢pyrooseH.

Kpome (pynnepeHoB maBecTHBI TAaK Ha3bIBaeMbIe JIYKO-
BHYHBIE CTPYKTYPEI, COCTOSAIINE U3 HECKOJIbKUX cdepuue-
CKHX (QyJJIepeHOB, HAXONAIIUXCA OOAWH B APYrOM; HaHO-
4acTUIbI (MHOTOCHIOMHBIE 00pa30BAHUSA, UMEIOIIUe pasMe-
PBEL OT OJHOIO 0 JeCATKOB HAHOMETPOB); HAHOBOPOHKH;
HAHOAHMCKH M, HaKOHeIl, o0Hapy:xeHHBIe B 1991 r. amoH-
ckuM xuMuKOM Cymmo Wuasmma HaHOTPYOKH (TpyOKH
aunamerpoMm oT 0,7 mo mecaTkoB HaHomerpoB). Uro mpen-
CTaBJAIOT coboit HaHOTPYOKH? B KaKoii-TO Mepe OHM pOJ-
cTBeHHBI rpadpury. Ux obweauHseT ¢ rpa@HuTOM TO, YTO
aToOMBI yraepoZia B 000UX CAydYadaX PACIOOMKEeHEI B yIiax
COeIUHEHHEIX MEeXy c0o00i NMpaBHJbHBLIX II€CTHYTOILHU-
KoB. OTeIbHBIE CJIOM ATOMOB, MMOJIOCKH U JUCTOYKH UX I10-
Jy4YniIn HasdBaHUe rpadenos. Ecau B rpadmure ciaou mioc-
KHe, TO B HAHOTPYOKaxX — Kak OBl CBEPHYTEIE, CKPYUYEH-
Hele. WMupaszuma cumTan, 4ro HAHOTPYOKU COCTOAT U3
KOHIEHTPUYECKHX CJIOEB M IPEJIOKHUI MOJENb UX CTpoe-
HHSA Has3BaTh «PYCCKOIl mMaTpémKoii». [Ipyrue mccaemoBa-
TeJIX OTCTANBAJIHU MOJEJNb «PYJOHHOIO CBEPTKA» , TDEThH —
«rmanbe-mMamre» (puc. 149). «Pycckasa maTpémia» Basia
Bepx, Unasuma oxasasnca npas. Kormnsl HaHOTPY6OK 06BIY-
HO 3aKPBITHI «IIATTOYKAMH», PA3JAeJEéHHLIMH IIOIIOJIaM MO-
JeKynaMHu cepudeckoro dynnepesa. Hanpumep, Tpyoka,
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Puc. 149. BapmauThl TOIepeYHOro paspe3a HAHOTPYOOK: a —
«pyccKasg MarpémmKar; 6 — <«PYJIOHHBIA CBEPTOK»; 8 — <«Ilallbe-
Marme » .

UMelomiasa caMblii Maaeii guamerp (oxoso 0,7 HM), codne-
HeHa ¢ noJoBuHKamMu dyrbomena Cg,.

Yo 2x%e JAI0T HOBBIE AJIIOTPOIIHLIE MOJH(MDHUKAIIAN yIJIe-
pojJia 9eJIOBEYEeCTBY ?

dynnepeHsl — 3TO BO3MOKHBIe YHUKAJIbHBIE KATAJTUTH-
YecKHe CHCTeMbI, IePCIeKTHBHEIE KOMIIO3HITNH IJIA CO3/1a-
HUSA CBEPXIIPOBOIAIINX MAaTEPHUAJIOB.

Hauorpyoxu B 50—100 TeIC. pa3 TOHBIE Y€JI0BEYECKO-
T'O BOJIOCA, HO 10 CBOEH IIPOYHOCTH OHH IIPEBOCXOIAT CTANb
B 50—100 pas, xoT# IJIOTHOCTE UX B 6 pas MeHbIle I1JI0T-
HOocTH cranu. OTcrofa mosiBHJIACH WJed CO3JaHUuiA CBepX-
NIVHHOTO Kabeysd, CBA3BLIBAIOIIEro, HAIIPUMep, 3eMJI U
KocMuuecKHil kopabiab. Taxoit HaHokabenb IJIHUHOW OT
Beman g0 JIyHBI W3 OJMHOYHON TPYOKM MOKHO OBLIO OBI
HAMOTATH HA KATYIIKY pasMepoM BCEro ¢ MaKoBOe 3€p-
HBIIIKO. Tak Kak HAHOTPYOKH CIIOCOOHBI AUCIIEPIHPOBATH
BeIllecTBa HA YPOBHE MOJIEKYJI, TO 3TO IIO3BOJISAET CO3/1aBaTh
HAa UX OCHOBe MHUHHATIOPHBIE 3JIeKTPOHHBIEe npubopel. Ha-
npuMep, NIpUMeHeHe HAaHOTPYOOK IO3BOJIUT YMEHBIINTH
OCHOBHOI1 6JIOK IepPCOHANBHOTO KOMIIBIOTEPA A0 HOI'TH.

Xumnueckas MogU(pHUKAUA HAHOTPYOOK 3a CUET «IIpH-
BHBKMU» HA HMX IIOBEPXHOCTHM pPAas3JIMUYHBIX TI'Pynm aToOMOB
(THAPOKCUIBbHON, KapOGOHWIBHOM, KapOOKCHIBHOM) II0-
3BOJISIET TIOJYYHTH PACTBOPMMEIE HAHOTPYOKH, KOTOpbLIE
061a1a10T YHUKAJIbHON PasieINTeJIbHOMI CIIOCOOHOCTHIO.

MBI KOCHYJIHCH JIMINb HeGOJBIIOro Kpyra mpobJjem co-
BPEeMEHHON XHUMHMH, KOTOPble yOequTelIbHO HITIOCTPHPYIOT
upopoyeckue ciaosa M. B. Jlomonocosa: «IlIuporo pac-
[IPOCTUPAeT XUMHUSA PYKH CBOH B JleJla YeJIOBeUeCKHUe» .
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JJabopaTOpHEE OIHTH

1. Onucaaue CBOMCTB
HEKOTOPBIX BENIECTB HA OCHOBE
THIIA KPHCTAJIJINYECKOHN PeIIéTKH

BriparHBIE BaM BelllecTBa pas3/iesIiTe HA YeThIpe I'PYIIbI
B COOTBETCTBUH C TUIIOM KPHUCTAINYECKON PeIIETKHA.

OnumuTe obIIHe CBOMCTBA BEIECTB KAXKI0W IPYIIbL.

YHKaKHUTEe TUII XHMHUYECKOH CBABH IJIA KaXJ0T0 U3 Be-
IIIeCTB.

2. OzHaKoOMIIeHHE C KOJLJIeKIMel
MOJIMMEPOB: ILJIACTMACC M BOJIOKOH
M U3OeJIUU U3 HUX

BrimaHHBIe BaM 00pasnbl ILJIACTMACC paclpenelidTe HAa
ABe I'PYINIIbl — TePMOIJIACTUYHBIE U TePMOpPEaKTHBHBIE.

OnuminTe CBOMCTBA OJHOrO IIPEACTABUTENA KaxJ0i
T'PYIIIEL.

Boiganuble BaMm 0o6pasmnbl BOJOKOH (Hampumep, aleTrar-
HOe, BHCKO3HOe, KallpOHOBOE, XJIONOK, IePCTAHOe, Haii-
JIOH, TIEJIKOBOE, JbHAHOE, JIABCAH) pAcOpeiesuTe Ha ABe
TPYIIBl — HATypajdbHBIE W XHMHUYECKHe. IIpenmoxure
KJacCH(pPUKAIUIO AJA IpeAcTaBUTeleH KasKa0i IPYIIEI.

OnuinuTe cBOMCTBA OJHOI0 MPEACTABUTEA KAMKIOTO TH-
Ia BOJIOKOH.

3. dKécTrocTh BOOEI.
YerpaHeHHe JKECTKOCTH BOIBI

B nmpobupky HaneiiTe 3—4 M BBIZAHHON BaM KECTKO
BOJIBI, a 3aTeM f06aBbTe 1 MJI pacTBOpa MbLIa. BerpsaxauTe
npobupky. Yto Habmogzaere? IlpomonskaiiTe TPHUIMBATH
PacTBOP MBLJIA IIOPUUAMH, BCTPAXUBAA KayKIbIi pas cogep-
JKUMOe IIPOOHUPKH 40 TeX MMOpP, NOKa B Hell He MOABHUTCH yC-
TolunBadA neHa. O0bsACHUTE Pe3YIbTAT ONBITA.

3anuIuTe YypaBHeHHE PeaKIliu.
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B npobupky Hameiite 1—2 MJI :KECTKOM BOIbI M BCKUIISA-
TuTe e€. Yro Habmogaere? CoenaiiTe BBIBOJ O THIIE 3KECT-
KOCTH BOJbI, €CJIM HA MOBEPXHOCTH COAEPIKHMOI0 He II0-
sABUTCA Oesrblil HaMéT. B aToM cayuae no6aBbTe B IPOOHPKY
1—2 mu pactBopa Kap6onara HaTpusa. Yro Habaogaere?

Hanumniure ypaBHeHHe peaKIuH.

4. O3HaKOMJICHHE
C MHHepaJbHbBIMH BOOAMMHM

O3HaKOMBTECH C 9THKETKaMM Ha OYTBIIKAX C MUHEPaJIb-
Hoi1 Bojoii. Kakie MOHBI BXOAAT B cocTaB 3TUX BoA? Hax
uXx 06HaAPYKUTH?

Ilnsa pacrmo3dHaBaHUSA WOHOB KAJbIIUA MCIOJIb3yHTE pac-
TBOP coasl. s obHapy:keHus KapOOHAT-MOHOB B HOBYIO
IIOPI[MI0 MHUHEPAJbHOH BOABI H00aBbTE PACTBOP KHCJIOTHI.
Yro madbamonaere? 3alHIIATEe MOJEKYJIApPHbBIE M HOHHBIE
YPaBHEHUS PeaKIiuii.

BHuMAaTeIbHO IPOYHUTANTEe PEKOMEHJAIlMH 10 HCIIOJIb30-
BAHWIO MHHEPAJIbHON BOIBLI M OTHECHUTE €€ K COOTBETCTBYIO-
eMy THUIIY: CTOJIOBasdA, JeuyeOHasA, JedeOHO-CTOJIOBAA.

9. O3HaKOMJIEHHE
¢ IMCIIEPCHBIMH CHCTeMaMH

IIpuroToBeTe HEOOJBINYK KOJJIEKIIHIO 00pasioB JHC-
MepCHBIX CHCTeM H3 UMEINIAXCA 0MAa CYyCIeH3HH, SMYJIb-
CHI, IIACT H TeJIeH.

IToMeHANTECH C COCENOM KOJJIEKIIUAMU U 3aTeM paclipe-
JenuTe 006pasibl KOJJIEKIIMA B COOTBETCTBHY € KJaccupu-
Kaluei JHUCIepPCHBIX CHCTEM.

O3HAKOMBTECE CO CPOKAMHM TOJHOCTH OHIIEBBLIX, MEIH-
ONUHCKHAX M KOCMETHYECKUX reseil. KaKuM cBOMCTBOM re-
Jeil onpeiessieTcsi CPOK UX MOJAHOCTH?

6. Peaxnusa samMenieHusi MeIH JKeae30M
B pacTBOpE MeJHOro Kymopoca

HaneiiTe B mpodupky 2—3 MJ pacTBopa cyiab@dara Me-
au (IT) u onnycTHUTe B HETO CTAJIBHYIO KHOIIKY MJIA CKPEINKY.
Yro HabmogaeTe? 3amuniure ypaBHeHHe peaKIuH.

K xaxoMy THNY XMMHUYECKHUX pPeaKkIWi I10 U3YUYEHHBIM
NpHU3HAKaM KJacCu(GUKAIUN OHA OTHOCUTCH?
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7. IlonyyeHue KuCJIOpoaa
pasioskeHHEeM IMepoKCcUaa Bogopoaa
¢ MOMoOIIbI0 OKcHaa mapranna (IV)
M KaTaJjias3bl ChIPOro Kaprodeasn

HauneiiTe B 1Be mpobupku mo 2—3 MJI pacTBOpa IIE€POK-
cuja Bojoposa. JlobaBeTe B IepBYIO IPOOUPKY (HA KOHYM-
Ke mmnaTeia) okcupg maprauia (IV). Bo Bropyio npoGupKy
IOMeCTUTe KYyCOYeK ChIporo kaprogesns. Yro sabmaogaere?

CocraBbTe ypaBHeHHe ITPOBeAEHHON peakuuu. K Kako-
MY THIIY XUMHYEeCKHX Peak[ Ui 10 U3YYeHHBIM IPU3HAKAM
KJIacCU(hDUKAILMH OHA OTHOCUTCH?

8. IToryuenue Bogopoaa

B nBe mpoOHpKHU moMecTHTe IO OAHON TrpaHyJe IHHKA.
B onry npobupky ¢ nuEKOM HajgeiTe 1 MJI COTAHON KUCIO-
ThI, & B JPYI'YI0O — CTOJBKO JKe YKCYCHOMH. YTo Habroxaere?

Hanuminre ypaBHeHHs peakIiMii B MOJIEKYJIAPHONH U
HOHHOH (popMax.

9. PasauuHebie cjiyyau
THAPOJIN3a CoJIel

B Tpum npobupku npuieiite mo 1—2 M pacTBOPOB:
B IIEpPBYI0 — KapOoHaTa HaTPHUdA, BO BTOPYI — XJOpHIa
OVHKA, B TPEThIO — HUTpAaTa Kaauda. McoeiTaiiTe neiicTene
PacTBOPOB HAa YHHBEPCAJIBHYIO HHIWKATOPHYIO OYMaMXKy.
Yro sabarogaere?

Ob6bsacHUTE Pe3yabTaThl HAGIIOAEHUH U 3AIIAIINATE YPaB-
HeHUA PeaKIHUH B MOJIEKYJIAPHON U HOHHON (hopMax.

10. UcnpiTaEMe PACTBOPOB KHCJIOT,
OCHOBAaHHUMH M COJIeMl HHIUKATOPAMHU

B naTe npobupok HameiiTe mo 1—2 Mu pacTBOPOB: B mep-
BYIO — T'HIPOKCHJIA HATDHA, BO BTOPYIO — CEPHOM KHCJIO-
ThI, B TPETHIO — KapOoHaTa KaJHsdA, B YETBEPTYIO — XJIOPH-
Jda aJIOMHHHA, B OATYIO0 — cyiabdara Harpusa. McoeiTaiite
JlelicTBHe pPacTBOPOB HA YHUBEPCAJBbHYIO HHIHKATOPHYIO
oymakky. Yro mabmonaere?

O6BacHUTE pe3yibTaThl HAGAIOAEHHH U 3alIUIIUTE YPaB-
HeHUS PeaKIMi B MOJIEKYJIAPHON H HOHHOU hopMax.



11. IlonyuyeHue u CBOMCTBA
HEpPaCTBOPHMMbBIX OCHOBAHUN

B aBe mpobupKu HaselTe o 1—2 M pacTtBopa cyJibda-
ta meau (II). Jlo6asbTe B Ka)ayw u3 npobupor 1—2 ma
pacTBopa ruZijpoKkcHuaa Hatpuda. Yro Habaiogaere?

ChopmynupyiiTe BEIBOJ O ciocobe IOJTydeHns HepacTBO-
PUMBIX OCHOBaHHUH.

JobGaBbTe B OAHY U3 IIPOOUPOK C IOJYUYeHHBIM HEPacTBO-
PHMBIM OCHOBaHMeM 1—2 MJ pacTBOpa CEePHOH KHCJIOTHI.
Yro nabaogaere?

Hanumure ypaBHeHHs peaKIWii B MOJEKYJIAPHOH H
MOHHOHI hopMmax.

OcTaBmyoca ITPOOUPKY ¢ HEPACTBOPHMMBIM OCHOBaHHEM
yKpenuTe B IpobUpKOAep:KaTesie M HarpelTe B IJIAMEHH
cuuproBKkH. Yro Habmonaere?

Hanumure ypaBHeHHe NPoBeAEéHHOI peaxkmuun. [laiiTe
XapaKTEepPHCTHKY PeakKIMM II0 BCeM HM3Yy4YeHHBIM IPHU3HA-
KaM KJaccHpHUKAIMKM XMMHYECKUX PeaKIuii.

12. I'mapoaus XJIOPHI0B
M Al[eTATORB NIEJOYHBIX METAJIJIOB

B aBe nmpoOupKu HajelTe 1o 1—2 MJ pacTBOPOB: B mep-
BYI0 — XJIOPHJZA KajJusd, a BO BTOPYI0 — alerara Kaaud.
HcnoeiTaniTe JeficTBHE PACTBOPOB HA YHHUBEPCATIBHYI0 UHAM-
KaTopHYI 6yMaxkky. Uro Habmogaere?

O0'bsACHNTE Pe3yabTaThl HAOMIOAEeHUH U 3allUIINATE YPAaB-
HeHHA PeaKIlliii B MOJIEKYJIAPHOI 1 HOHHOM opMax.

13. OzaakomieHue
C KOJIJICKIMel MeTaJJIOB

Onumure (pU3HYeCKWe CBOMCTBA BBIJAaHHBIX METAaJJIOB
(HampuMep, anOMWHHA, MeAW, NUHKaA, CBHHIA, O0JIOBa
U Ip.), UCHOJB3Yys IUIaH: 1) arperaTHoe COCTOAHME IIPH
KOMHATHO# TeMnepartype; 2) 1nper; 3) 6aeck; 4) miactud-
HOCTB; 5) Terjao- U 3JIeKTPOIPOBOJHOCTE; 6) TBEPAOCTE IO
OTHOCHTEJBHOH IIKaje TBEPJAOCTH (CM. CIPaBOYHHK);
7) nJIOTHOCTE (CM. CIIPABOYHHK); 8) TeMIlepaTyphl MJjaBJie-
HUA ¥ KUIeHus (CM. CIPABOYHHK).

ChopMyaupyiiTe BBIBOJ, B KOTOPDOM IlepedHcIuTe 00-
mue (pu3NUecKMe CBOMCTBA METAJLIOB.
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14. O3HaKoMIeHHE
C KOJLUIeKI[H el HeMeTaJlJIOB

Onuniure GU3NUYECKHE CBONCTBA BBITAHHBIX HeMeTaJI-
JIOB (Hanpumep, KpacHbBIH docdop, KHCIOPO, cepa, BOLO-
poxn, rpaduTr M Op.), HUCHOJB3YA NJAAH, IPEIJI0KEHHBIH
B onbITe 13.

15. O3HakoMmieHue
C KOJJIEKI el KMCJIOT

Pacnpenenure BeijaHHBIE BaM B 3aKPBITHIX NpPoOKaMu
npodupKax, CHAOKEHHBIX ATHUKETKAMH ¢ HAa3BAHUAMMU 00-
pasmoB KHMCJIOT, Ha [Be I'DYIINbI: OpraHu4YeCcKHue WU Heopra-
HHUYEeCKHe.

danumnute QOPMYJIBI KMCJIOT U AaiTe MOJHYIO XapaKkTe-
PHCTHKY OJHOI'O U3 IIPeAJIOKeHHBIX BellleCTB II0 BceM Hnay-
YeHHBIM IIPHU3HAKAM KJIacCHU(PUKATIUH KHUCIOT.

16. O3Hakomiaenue
C KOJLIIeKI[HeH OCHOBaAHU M

Pacnpenenure BhIJaHHBIE BAM B 3aKPBLITBIX IIPOOKaMH
1Ipobuprax o6pas3ibl OCHOBAHUH HA [iBe IPYIIIbI: PACTBOPH-
MBbIe U HEPAaCTBOPHUMBIeE.

HaiiTe IOJHYIO XapaKTEePHUCTHKY OJHOTO U3 IPeIJI0KeH-
HBIX BEIeCTB II0 BCeM M3y4YeHHBIM IIPHU3HAKaM KJIacCUDH-
KaIlM1 OCHOBAHMH.

17. O3HaKoMJIeHHE C KOJIeKI[HeH
MHHEPAJIOB, COTEPKAIMNX COJH

PaccmorpuTe BBIZaHHBIE 00pasiibl MUHEPAIOB (HampH-
Mep, MeJi, MpaMop, GochOopPHUTEI, ATIaTHTHI, TAJINT, CHJIbBHU-
HUT H Ap.). 3anoaauTe Tabaumy 8.

MWHEPAJIBI Tacaruya 8
®opmyna
Haszsanue p
U Ha3BaHHe r
MHUHepAaJja, g Bremraui
OCHOBHOM IIpumenenue
OCHOBHBIE 5 BH
COCTABHOM
MeCTOPOKIAEeHUA
YaCTH
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[IlpakTuueckue padboOTH

[lpakTuueckas pabora N1

Ilonyuenue, coOupanue
1 pacrio3HaBaHUe I'a30B

BapuanTt 1. Iloaxyuenue, cobupanue
H pacmo3HaBaHHE BOAOPOJa

B npo6upKy mOMeCTHTE ABe TPaHyJIbl IUHKA U IIpUJeiiTe
B Heé 1—2 ma conaHol KucaoTel. YTo HabaomaeTe? 3anu-
IIUTE YypaBHEeHUE PeaKIIuH.

Haxkpoiite Bamy npo6upky nmpobupkoil 6oJbllero aua-
MeTpa. Yepes 1—2 MUHYTHI HOAHUMHUTE GONLIIYIO TPOOUD-
KV BBepX W, He ImepeBopauymBasi eé, IOJHECHTe K ILJIaMeHH
cuupToBKM. Yro Habmonaere? Yro MOXKHO cKasaThb O YHC-
TOoTe cobpaHHOro Bamu Bogopoaa? ITouemy Bomopon cobu-
pajiy B IIePeBEPHYTYIO TPOOUDPKY?

Bapuanr 2. Ilonyuenue, coOupanue
H pacmo3HaBaHHe KHCJI0POoaa

B nmpobupky o6sémom 20 mu npuiieiite 5—7 MJI pacTBO-
pa mepokcuaa Bogopoaa. I[IogroToBbTe TACWOIIYIO JYUYHHKY
(DOomoXKTUTEe €€ M, KOrJa OHA 3arOpHTCs, B3MaxXxaMH PYKH
noracure). ITogHecuTe K MpobUPKe ¢ IMePOKCHIOM BOJOPO-
Ia, Ky/ia IpeJBapUTeJIbHO HACBIIILTe HEMHOTO (Ha KOHUHKEe
mmnarens) okcuga mapraana (IV). Yro wabaonaere? 3anu-
IIHUTe YPAaBHEHUE PeaKI[uH.

BapuanTt 3. [lonryuenue, coOupanmue
U pacimo3HaBaHHeE yIJIeKHUCJIOTO ra3a

B npobupky o0bémom 20 MJI HOMeCTHTE KYyCOYeK MpaMopa
1 mpuieiiTe pacTBOp YKCYCHOM KucsoThl. UTo Habmogaere?
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Yepes 1—2 MUHYTHI BHECHTE B BEPXHIOK YaCTh NPOOHPKH
ropAIYI0 Jy4uHKY. YTo Habamwnaere? 3anuIlnTe ypaBHe-
HUe peaKIU{ B MOJIEKYJISIPHOI U MOHHOH opMax.

B mpobupry majeiiTe 1—2 MJ ITpO3pavHOTO PACTBODA
M3BECTKOBOM BOAbI. McIIONB3y s YUCTYIO CTEKJIAHHYIO TPY-
004Ky, OCTOPOMKHO IIpoAyBaliTe Uepe3 pacTBOP BBIJBIXae-
MEBEIIf BaMHu Bo3ayX. Uro Habmomaere? 3anmuiiuTe ypaBHe-
HHe peaKIU{ B MOJIEKYJIAPHOA U HOHHOH hopMax.

BapuanT 4. Ilonyuenue, coOupanue
M paclio3HaBaHME aMMHAaKa

B npobupky npuneiite 1 —2 MJ pacTBOpa XJopHAa aM-
MOHUS, a4 3aTeM TAKOH Xe 00béM pacTBOpAa IEI0UH. 3aKpe-
OHTe OPOOHMPKY B AepsKaTelsie W OCTOPOKHO HATpeHTe Ha
niaMeHH ropesku. Yro mabaozaere? 3anuIINTe YpaBHE-
HHe peaKIM{ B MOJIEKYJIIPHOH 1 MOHHOU opMax.

IlogHecuTe K OTBepCTHIO MPOOMPKH BJIAKHYIO KPACHYIO
JaxMycoBylo Oymaxkky. Uro mabaogaere? OCTOPOIKHO TI0O-
HIOXaliTe BeIAenaomMuiica ras. dro omryniaere?

Bapuanr 5. Ilonyuenue, cobupanue
M pacno3HaBaHHe 3TUJIeHA

Cobepure mpubOp OaA II0-
JydyeHHdA Tas30B. IIpoBepsbre
€ro Ha TepMeTUYHOCTh. B 1po-
OMPKY IOMECTHTE HECKOJbKO
TPaHyJ WJIH KYCOYKOB IIOJIH-
9THJIEHA. 3aKpoiTe MPOOKOit
C Tas300TBOJHOH TPYOKOH H
3aKpenuTe NpHOOP B JalKe
mITaTABa, KaK [IOKAa3aHO Ha
pucyake 150. Harpeiite co-
nepsKuMoe mpobupku. YTo Ha-
omonaere? IlponyctuTe mosy-
YeHHBIN T'as yepes MOJKHUCIeH- —— :
HBI pacTBOp IepMaHTaHaTa Pume. 150. [Ipu6op
kanua. Yro Habmomnaere? 3a- AJNA MOJIyYeHHA STHIEHA
NUIIATEe YPaBHEHU: Mpoje- A€NoJuMepusanuei
JIAHHBIX PeaKIHii. e L

(-CH;—CH3-),,
S e B
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[Il[pakTMueckasa pabora N 2

XuMHnuecKue CBOMCTBA
KHNCJIOT

OnsiT 1. B3aumoaeucreue
KHCJIOT ¢ MeTaJLJIaMH

B nBe npobupku HamedTe mo 1—2 M COMAHON KHCIOTHI
M IIOMECTHUTe B IIepPBYI0 HpPOOUPKY rpaHyJay IUHKa, a BO
BTOPYIO IPOGHPKY — KYCOYEK MeIHOH ITPOBOJIOKH (ILjIac-
TuHb!). YTo HabaAaeTe?

B nBe mpobupxkm HageilTe mo 1—2 MJ pacTBOpa yKCyC-
HOH KHMCJIOTHI ¥ IIOMECTHTEe B MepPBYI0 MPOGHPKY IpaHyIy
IIMHKA, 8 BO BTOPYIO MPOOGUPKY — KYCOUYEK MeJHOIH IIPOBO-
nokH (maactuHbl). Yro Habnmomgaere?

ChopmynupyiiTe BLIBOJ O B3aUMOJEHCTBHH HEOPTraHU-
YeCKHX M OPraHMUYeCKHMX KHCJIOT C MEeTaJJIaMU.

Hanuninre ypaBHeHMS BO3MOMKHBIX PeaKIU B MOJIEKY-
JSPHOH ¥ MOHHOH (hopMax.

OnsiT 2. B3aumoaencreue
KMCJIOT C OCHOBAHMAMM

B aBe npobGupku HajeiiTe mo 1—2 MJa pacTBOopa I'HIpPO-
KCHJa HaATpuA 1 nobabTe 2—3 Kamau pacTBopa (eHoJ-
¢ranenna. B nepsyio npobupky npuneite 1 —2 M conaHoi
KHCJIOTHI, 4 BO BTOPYIO — CTOJIBKO K€ PacTBOpa YKCYCHOM
KucJIoTel. YTo HabmomaeTe?

Hanuinure ypaBHeHHS peakuuil B MOJEKYJIAPHOM H
HMOHHOH (hopmax.

OnsiT 3. B3anuMmogeicreue
KMCJIOT C COJIAMM

B nBe npobupku HaneTe mo 1—2 mMma pacTBopa KapboHa-
Ta Kaaud. B nepByoo npobupky npuieidTe 1—2 Mu couis-
HOI KHCJIOTHI, 4 BO BTOPYIO — CTOJILKO K€ pacTBOpa yKCycC-
HOH KuecaoTel. Uro Habaogaere?
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B nBe npobupku HaseiTe mo 1—2 MJI pacTBOpa CHINKA-
Ta KanuA. B nmepByoo npobupky npuieiite 1—2 mu cosa-
HOH KHCJOTEI, 2 BO BTOPYIO0 — CTOJIBKO YK€ pacTBopa yKcyc-
HOM KucyaoThl. Uro Habmogaere?

Hanumwure ypaBHeHMsS peaKIHUi B MOJEKYJAPHOH H
HOHHOH dopMax.

[IlpakTuueckasa pabora N3

PacoozuaBanue
BeIlleCcTB

3anmanue 1

C noMoIIb0 Ka4YeCTBEHHBIX PeaKIlWil onpeeIuTe, B Ka-
KOH M3 BBIJJAHHBIX BaM NOPOOMPOK HAXOAATCH PACTBOPLI
XJIOpHJa HaTpusa, KapbomaTa HATpudA, Cyjabdara HATPHUA,
ameTraTa HaTPHUA.

3ananue 2

C noMoIeo KadeCTBEHHBIX PeaKIIHil onpeaeanTe, B Ka-
KOHW M3 BBIJAHHBIX BaM IIPOOMPOK HAXOAATCHA PACTBOPEI
XJIOpHJa aMMOHUSA, XJIOpHUAA Oapusi, XJIOPUAA aTIOMUHNA,

Jaganue 3

C noMoIbo0 OZHOTO PeaKTHBa OIpPEJe/IUTe, B KAKOH N3
BBIJAHHBIX BaM IIPOOMPOK HAXOAATCS PACTBOPI IIIOKO3EI,
rIHIleprUHa, OenKa.

3amanue 4

C nomompI0 HWHAWKATOPHON OyMajsKKHM OIpegesinTe,
B KAKOH M3 BBRIJAHHBIX BaM NPOOMPOK HAXOAATCHA PACTBO-
PBI COJIel: alerarT HaTpus, HUTPAT aMMOHHS, CYJbdar
KaJaud.
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[IlpoexTHasa OedTeJIbLHOCTD

Ilpoexmnasa OdeamenvHoOCmb — CaMOCTOATENbHAA
TBOpUYECKAsA [AeATeJNBHOCTh O00yYaIInuXcs, pPe3yJIbTATOM
KOTOpOH ABJAeTCA MHPOPMAIMOHHBINA IPOAYKT — ohopm-
JIeHHBIH IPOEKT, 00IaIaI0NIUNH HOBU3HOMH.

B paboTe Hag IpOEKTOM MOMKHO BBLIEJIHTH IECTh OCHOB-
HBIX 3TAIOB.

Ilodzomoska: popMyJaupoBaHUe TeMBI IIPOEKTa, ero me-
JIU ¥ 3a7ia4, onpefejieHHe NCTOUYHUKOB HH(pOpMaHU.

ITranuposarue: BEIOOP CIIOCOOOB OTOOpPA M aHATM3a UH-
¢opMmanmu, paspaboTKa miaaHa IeiiCTBHI; BBIJABHIKeHHE
THUIIOTES.

HcecenedosaHue: pazpaboTKa METOOUKYM IPOBEIEHUA XH-
MHYECKOT0 3KCIOePHMMEHTA M e€ peajiM3anisi B IIpollecce
BBIIIOJTHEHHU A IIPOEKTA.

ITodsederue umozos u popmyruposarue 66160008 aHa-
JIU3 COOpaHHOM TeopeTHYeCKOH M 3SKCIepHMeHTAaJIbHOH
uHpopManuu, odopmMiIeHde pPe3yabTaToB, GOPMYIHPOBKA
BBIBOJOB.

ITpedcmasanenue pe3ysibmamog: NOATOTOBKA IIPe3eHTa-
I[HH, BRICTYILJIEHHE C OCHOBHBIMH HIeIMH IPOBEAEHHOM pa-
00THI, yUaCTHe B HAYUYHOM AUCKYCCHH.

Pegnercus: caMOOIIEHKA U OIEHKA Pe3yJabLTATOB U IIPO-
mecca IpOBeleHUsA HCCJAel0BaHHA YUYHTeIeM, OJHOKJAacce-
HUKaMH, 0DIIIeCTBEHHOCTHIO.

TeMbI NPOEKTOB M HCCJAETOBAHUIT

1 (04 cpedrux wroa cenvckoil mecmuocmu). Uccneno-
BaHUE ITUTHEBOH BOJLI PA3JIMYHBIX IPUPOAHBIX HCTOUYHHUKOB.

1 (Oasa zopodckux cpednux wkon). Uccaenosanue BOJO-
IIPOBOLHOM BOJEI.

2. IloBLIlIeHEMe KauecTBAa IUTHLEBOI BOHI.

3. UccanenoBanue X03AMCTBEHHOTO U TYaJIETHOTO MbLIA
Pa3IHYHBIX MapoK.

4. CoBpeMeHHEIE HAINPABJIEHHSA Pa3BUTHA XUMHYECKOH
TeXHOJOTHH: OMOTEeXHOJOTHA U HAHOTEXHOJIOTUS.
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